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TRIP REPORT
EVALUATION OF INADEQUATE CORE COOLING INSTRUMENTATION AT
McGUIRE NUCLEAR STATION, UNITS 1 AND 2
APRIL 28, 1988
PURPOSE

On April 28, 1988, a trip was made to the McGuire Nuclear Plant of
Duke Power Company (DPC) to evaluate the installation, performance, and
maintenance history of Inadequate Core Cooling Instrumentation (ICCI)
installed in response to the NRC requirements of NUREG-0737 and Generic
Letter 82-28. The visit team consisted of the NRC/McGuire Project Manager
Mr. Darl Hood, the NRC/ICCI Technical Manager Dr. Tai Huang, and Oak Ridge
National Laboratory (OR °.) Principal Investigators J. L. Anderson and
E. W. Hagen.

The purpose of the visit was not to evaluate the Utilities
conformance to the requirements of NUREG-0737, Irem I1.F.2, as this was
done with previous reviews and audits. Rather, the purpose was to collect
and evaluate information derived form experience of installation,
calibration and operation at selected plants typical of the different
types of ICCI systems installed. This information will be used to assisc
in the assessment of the effectiveness and impact of the implementation of
the ICCI requirements. The McGuire visit was the firs* of several visits
planned to obtain a cross-section of the several different types of
systems that were installed by different utilities.

DESCRIPTION OF ICC INSTRUMENTATION SYSTEM

As required by NKC, the ICCI system at McGuire Units 1 and 2 consists
of a Subcooling Margin Monitor (SMM), Reactor Vessel Level Instrumentation
System (RVLIS), and Core Exit Thermocouples (CET). The system
installation was approved by NRC and became operational in 1984,

Subcooling Margin Monitoring

The SMM system consists of two redundant trains of instrumentation
with appropriate separation and independence and are separately powered
from Class 1E power sources. Each train uses a digital processor with
isolated inputs from reactor coolant system wide range pressure, reactor
coolant system low range pressure, core exit thermocouples, and wide range
reactor coolant hot leg RTD's. The primary display for SMM information is
on a color-graphics cathode ray tube (CRT) display from an Operational
Alds Computer (OAC). The CRT is located abave control panel MC2 and the
keyboard control i{s on the ope:ators’' desk MC15 (see attached sketch -
Fig. 1). The OAC is not a qualified system, but provides coordinated
integration of important plant information and includes the Safety
Parameter Display System (SPDS). The rewundant qualified backup displays
for the SMM are Plasma Display Units (PDU) located on the vertical portion
of control panel MCl. These programmable displays provide both graphical
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sleeves, and special waterproofing is needed when disconnected. Although
the handling time during refueling is somewhat increased, no performance
problems have been identified with the qualified CET installations. The
remaining unqualified CETs are more susceptible to mishandling because
they do not have elaborate seals, and some have been damaged.

When the new signal processing cabinets (also including RVLIS and
SMM) were installed, a few early problems were experienced. Field
connections were made to screw terminals on printed circuit cards which
also have card edge connectors. Screw force applied in making field
connections sometimes misaligned the card edge-connector pins and caused
failures and mis-operation. The field connection cards were replaced with
an upgraded design which eliminated this problem. In addition to the
connector problems, some infant mortality of parts was experienced, but
improved replacements have apparently solved this problem as well. DPC
has been somewhat unhappy about the repair costs for circuit cards and
other components from the manufacturer. DPC has developed their own
diagnostic and repair capability, but was frustrated in this effort by
deficiencies in documentation for the instrumentation and particularly for
the software. Apparently Westinghouse guards the propriety of the designs
carefully and regards DPC as a competitor for engineering services.

Initial software problems were apparently due to quality control
deficiencies. Some of the pror” ms included incorrect designations or
locations on data displays and core maps, improper coefficients in
compensation algorithms for impulse line temperature and system density
(data confused with another plant), and incorrect functioning of failure
auctioneering algorithms. These problems were readily identified during
initial checkout and calibration and have been corrected by appropriate
software upgrades (ROM chips). After initial debugging, DPC is pleased
with the signal processing system performance. The system includes a
software self-calibration routine that works well and effectively
eliminates the problems experienced earlier with the analog system. Under
normal conditions, McGuire attempts to maintain overall accuracy of 1.5%
in the signal processing system. A complete system checkout and
calibration after refueling requires two weeks per train. DPC was not
satisfied with all of the displays provided with the system and has
customized the displays to their own satisfaction through software
modifications. The displays shown in Figs. 1-5, although similar to the
original Westinghouse displays, are unique to McGuire.

SMM

The SMM system uses much of the same processing equipment as the
RVLIS and CET systems and has experienced no special problems except as
described for the other functions,.

PERFORMANCE, TECHNICAL SPECIFICATIONS, PROCEDURES AND TRAINING

The CET and SiM portions of the system are used routinely and perform
well. Since RVLIS is a post accident monitoring system and gives no
useful information in normal operation, its acceptance is less well
defined. It was indicated that the RVLIS {is very useful during drain and
fill operations and is usually kept operational until the sense lines are
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