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No trends are presented to show that the fraction of failures
classified as aging-related actually increases with time. Such a
test is virtually required to show that the subjective ag1ng
classification process is valid. In INEL work (NUREG/CR-4747,

Vol. 1. p. 17-18) this test was made by counting reactor protection
system events according to plant age (used as an upper bound on
component age). The "aging fraction" nss12ned by INEL, apparently
using the same method as the BNL study, actually decreased with age
for switches, controllers, computation modules, power supplies and
transmitters. The LER data presented in Appendix B of the present
report likewise appear to show an improving trend: 7 of the 12 board
fatlures occurred in the first two years. The same is true for § of
the 9 power supply failures, 3 of the 5 discrete component failures,
and 2 of the § connector failures. (If events in the first six
months of service had not been arbitrarily excluded by BNL, the
fraction of early failures would increase).

As a more cefinitive test, one can take the plant ages at failure as
a proxy for board age for the circuit board failures, supplement
these with the censored operating times for plants reporting no
failure, and perform a Wetbull analysis. The result confirms an
improving trend with time for board failures, not a deteriorating
one.

Westinghouse has shown to the satisfaction of the NRC that occurrence
of a negative flux rate resulting from one or more dropped rods of
limited magnitude does not require a trig. Therefore, as plants
update their protection systems, no single or multiple dropped rod
will inftiate a trip. (The heat transfer margin available in the
core accommodates the siight power increase in certain assemblies as
¢ result of the flux redistribution). Negative flux rate trips in
the past are thus not relevant to future trip rates as plants
incorporate deletion of the negative flux rate trip. Consistent with
this fact and the definition given for "High safety impact®, events
1, 2, 3, 4, 6, 7, 8, 9, 10, and 11 in Table 5-1 should be described
as "Low" safety impact.

The RCCAs are designed with component parts that are replaceable when
necessary. Therefore, the inclusion of the RCCAs in this category of
aging plant parts that are intended to last the lifetime of the plant
is inappropriate.

Throughout the report the term "guide tube" is applied
interchangeably to the Upper Internals guide tube, the CRDM guide
tube, and the Fuel Assembly thimble tube. The report should be
specific as to which guide tube is being discussed in each case.
Additionally, it should be verified that the analysis of the data
which has been performed is correct with respect to proper
differentiation betweaen the three types of "guide tubes."
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5.  The report addresses factors that are detrimental to components of
the Rod Control system Power, Logic, DC Hold, and P/A Converter
Cabinets. The 1960-technology-based components such as transistors
are sensitive to temperature; ﬁerformanco at high temperature is
derated per information published by transistor manufacturers. Based
on this genera] knowledge, Westinghouse has advised users of the Rod
Control System that the best ambient temperature for the system is 25
degrees Centigrade (the recommended temperature for optimum
transistor performance). Westinghouse advises its users to perform
periodic maintenance on components such as gripper fuses and
connectors.

The preferred approach to maintenance of the circuit board,
exemplified by the maintenance prograu offered by Westinghouse to
utilities, 1s to test every circuit board to original factory
specifications. The purpose of the maintenance service, the failure
detection circuits, and recommended maintenance by plant personnel is
to identify components that are out of original specification and
replace them before they cause a plant trip.

In 1ts microprocessor-based rod control system, Westinghouse uses
state-of-the-art tochnolo?y to expand the failure detection circuitry
for better diagnostics. These functions address degradation and its
impact on system availability and increase system availability
through automatic trarsfer to redundant circuils. Westinghouse is
also evaluating an Or-Line Diagnostics Upgrade for the Solid State
Rod Control syste~ to expand the failure detection circuitry and to
expand diagnociic capability,

Westinghouse ».d the rest of the industry are aware of the “"aging" areas

cited in the BNL report and are addressing the issue with recommendations
for maintenance, development of replacements for obsolete components, and
designing new systems with state-of-the-art components.

Specific comments on the various sections of the draft report are
provided, organized by report section,
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Draft Report: the Westinghouse CRD system is "subject to aging
degradation which could affect its intended safety function as a
plant ages".

Comment: No quantitative evidence is presented that the
reliability of the Westinghouse CRDS has decreased with time,
In some of the cited references, particularly a Westinghouse
paper (Ref. 15), certain components have been shown to show
wearout trends, while others show improving or nearly constant
trends. Preventive maintenance practices address these
equipment trends as they are manifested; this is the message of
the utility responses to the BNL questionnaire.

Druft Report: “the number of trips due to CRDS failures
warrants increased regulatory attention”,

Comment: This finding ignores the outstanding success of
industry programs in trip reduction. The trip rate in
Westinghouse plants has declined sharply as & result of these
efforts, The industry’s attention to plant trip reduction and
their success to date certainly merit reconsidgeration of the
report’s position on regulatory intervention.

Draft Report: a variation in plant-to-plant maintenance
practices “possibly reflecting inadequacies at some plants".

Comment: That there are differences in maintenance practice is
not evidence that some plants have inadequate maintenance. Al)
plants follow test plans approved by the NRC to ensure CRDS
reliability.
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REPORT SUMMARY

Draft Report: "“"the majority of failures are electrical.”

Comment: The intent of stating this is unclear. (Presumably,
it is duz to the greater number of electrical components).

Draft Report: "40% of events involve rod drop.”

Comment: Again the finding does not specifically relate to
aging. Moreover, the number of trips is decreasing with time,

Draft Report: ‘“more than one plant has seen cabinet
overtemperatures and rod position drift."”

Comment: This is only potent1|11{ relevant to aging because the
components involved are periodically tested and, if degraded,
are replaced. In the absence of demonstrated reduction in
safety, this indicates no need for "generic resolutions".

Draft Report: "The normal operating and environmental stresses
experienced by the system components have been assessed in order
to determine their effect on long term system performance."

Comment: The assessment of operating experience was limited to
counting events in which mechanisms such as fatigue, thermal
aging, etc. were cited by the report initiator. To objectively
define whether aging is occurring, time-dependent failure rates
must be developed.
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SECTION 2

P. 2-5 Draft Report: First paragraph, third sentence.

Comment: The length of this continuous portion varies between
approximately 22.25 and 40 inches above the upper core plate,
depending on upper interncls design (one plant has continuous
guidance the entire lTength of the upper internals guide tube and
another has & unique internals and control rod design which does
not utilize upper internals guide tubes as described in this
paragraph).

P. 2-9 Draft Report: Under Drive Rod Assembly, first paragraph.
Comment: The steps are typically 5/8-inch; however, on several
older plants, these steps are 3/8-inch, The travel of the
controi rod for a 12 foot core plant is typically 228 steps
(approximately 142.5 inches).

P, 2-10 Draft Report: “Instrumentation is provided to monitor..."
Comment: Not all prants have such instrumentation,

P. 2-11 Draft Report: "The total insertion time of an RCCA from a fully
withdrawn position is approximately 2.2 seconds."”

Comment: The total insertion time for an RCCA from a fully
wgthdglwn position depends on the type of fuel and RCCA
absorber.
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SECTION 3

P. 3-3 Draft Report: Under Mechanical Interaction, last sentence.

Comment: Westinghouse does not feel that there are tight
clearances between the RCCA and upper internals guide tube or
fuel assembly thimble tubes. Wear of the RCCA is not due to the
c}:nrancos in these components, but rather due to hydraulic
effects,

P, 3-3 Draft Report: Regarding the "Vibration" paragraph.

Comment: The guide tube being discussed should be clarified,
Westinghouse 1s not aware of any degradation of the CROM guide
tube (Figure 7-2), and we are not aware of any motion of the CRD
Mechanism caused by flow induced vibration,

P. 3-9 Draft Report: First paragraph, third sentence,

Comment: Replace the third sentence with the following: The
mechanical stress caused by the physical impact of the rod with
the guide cards results in the formation of localized areas of
fretting wear on the cladding surface at points along the
control rod length. "

P, 3-9 Draft Report: Second paragraph, second sentence.
Comment: Delete the phrase: “...the upper portions of..."

P. 3-13: Draft Report: Temperature primarily affects the insulating
quality of the operating coils. Vibration and humidity
aggravate the degradation process.

Comment: Coil insulation is provided b{ a double layer of glass
sleeving on the copper wire. This insulation is impervious to
temperature degradation at the coi)l operating temperature. The
silicone resin potting material only functions to anchor the
glass fibers and conduct heat out of the coils. Since coil
temperature affects the coil resistance, the temperature must be
controlled.

P. 3-13 Draft Report: Coil connectors are subject to stresses from
maintenance activities and boric acid corrosion.

Comment: A large number of vintage plants were equipped with
Crouse Hinds electrical connectors. The Crouse Hinds connectors
tended to degrade with successive disconnections and
reconnections. Therefore, Westinghouse changed connector
designs for succeeding plants. The new Pyle National and Litton
connectors have been operating with great success.
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Draft Report: The clearance between the coil stack and the CRDM
pressure vessel is a critica)l fit,

Comment: The present clearance could be doubled without
affecting CROM performance. This fit is not critical.

Draft Report: The clearance between the CRDM coil and the coil
h?usinchBNcritica1 and must be maintained throughout the life
of the ‘

Comment: Of the many fits in the CRDM, only those that are
subject to change because of wear or corrosion are relevant to
aging. The fit between the coil and its housing is constant
over the 1ife of the plant, and is irrelevant to Lhe aging
question,

Draft Report: . ..elevated levels of ambient temperature and
humidity were identified as leading contributors to the failure
of components. ..

Comment: Westinghouse has not been able to confirm that high
humidity contributes to failures, A criterion should be
provided for this finding.



SECTION 4

P, 4-13
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Draft Report: Last two sentences.

Comment: The heat treatment process currently applied by
Westinghouse to the support pins has been revised from that
stated in the draft report. The details of the process are
proprietary to Westinghouse.

Draft Report: Second paragraph.

Comment: Westinghouse does not consider guide tube nisalignment
to be credible since alignment is maintained with e ther or both
shank and leaf broken. Upper Head Injection plants (Sequoyah,
McGuire, Catawba, and Watts Bar) have a special retainer welded
to the bottom of the guide tube flange that prevents the support
pin shoulder from dropping out of the counterbored hole in the
guide tube flange.

Draft Report: Cyclic fatigue caused several couplings (spider
assemblies) to deform beyond usability,

Comment: Cyclic fatigue was not the cause of the widely spread
rod drive shaft couglings. Rather, these couplings were
deformed by mishandling during refueling. The damaged couplings
have heen rep.aced and improved handling techniques have
prevented further damage.

Draft Report: Stationary gripper coils fail due to degradation
of the electrical insulation derived from ohmic heating.

Comment: A1l coil failures have been due to water penetration
due to a coolant leak. No coil failures have resulted from
either excessive temperature or age. The stationary

gripper coils are more 1ikely to fail from a coolant leak than
other coils because the water pools at the low point of the coil
stack occupied by the stationary gripper.

Draft Report: Debris-caused mechanical binding in the latch
assembly.

Comment: Debris is not an age related phenomenon. Sticking

f;om debris can occur as easily at a new plant as at an older
plant,
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