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QUESTION 1.2

Attachment to 3F0991-01

1f your operation experience has changed, to what do you attribute the change
(e.g., improved quality assurance and quality control, improved maintenance,
better procedures, improved instrumentation, design changes)?

RESPONSC

The major reason for the improvement in seal performance since 1980 came as a
result of FPC’s invoivement in a Seal Improvement Program User’s group formed in
the early 1980's with Byron Jackson, Bab:ock and Wilcox, and several Utilities.
Recommendations for seal improvement covered the design, procurement, operation,
and maintenance of the RCP seals.

Design:

Procurenent:

Operation:

Maintenance:

Several design improvements were made to the SU seal including
increased staging flow, cooling path modifications, secondary
seal configuration, and the use of slctted carbides to increase
the hydrodynamic film thickness and stability. The major design
improvement culminated in the development of the N-9000 seal
which was specially designed, fabricated, and tested to address
all of the problems experienced to date, as well as, loss of all
cooling.

A considerable level of detail was added to the procurement
process to specifically address critical pzrameters such as
dimensions. FPC recognized the safety and economic importance of
the seals such that we decided to procure the seals and all
replacement parts under the requirements of 10 CFR 50, Appendix
B, with 10 CFR 21 applied.

A specific set of limits were developed and implemented in plant
operating procedures to monitor seal performance. Engineering
and Operations personnel observe the performance of each RCP on
a 24 hour basis. If problems were to occur, severul levels of
management are to be advised of the problem: so that appropriate
actions or contingencies can be implemented.

The involvement of engineering in the actual maintenance process,
as well as, many procedural enhancements to both the
refurbishment and installation procedures were effective in
increasing the overall reliability of the seal. Trained
technical personnel from the pump vendor, Byron Jackson, perform
maintenance on the RCPs, including the seals, under FPC
supervision,
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QUESTION 1.3
How often are seals being routinely replaced (e.g., every refueling)?

RESPONSE

Until the installation of the N-9000 design in Refuel 7 (1990), the SU type seals
were routinely replaced every refueling outage and during any extended Mode 5
outage. FPC’'s current plans for the N-S000 seal are to replace two seals every
refueling which would mean a seal would be operated approximately 4 years between
replacement intervals.

QUESTION 2

The NRC STAFF is interested in obtaining any available data regarding degraded
cooling or loss of cooling to the seals tc support assertions that seals can
survive long periods of time (i.e., HOURS) without cooling.

RESPONSE

During the time period from 1981 to 1991, CR-3 has experienced five prolonged
Toss of seal injection incidents. The Byron Jackson SU seal design was installed
{(in various modified forms) for four of these events; with the last event
occurring after the new N-9000 seal design had been installed. With the
exception of the last event, seal injection has typically been restored within
15-20 minutes. The last event was an operator initiated manual isolation for
approximately 60 minutes. During all of these events, seal parameters returned
to normal following re-establishment of seal injection.

CR-3 has not experienced any cooling system failures of the magnitude described
in the GI 23 issue. Because of the concerns for the seals due to the potential
station blackout conditions, FPC actively participated in the development of the
N-9000 seal. The BJ N-9000 Seal Users Group is providing information in its
response describing why the N-9700 seal is a viable solution to the concern for
long-term seal integrity under station blackout conditions.
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QUESTION 3.1

Are there procedures currently in place that are intended to prevent seal leaks
from becoming small-break LOCAs diring both normal plant operation and loss-of-
seal cooling events such as station blackout? Are the required operator actions
(e.g., isolating leakoff 1ines) the same for normal plant operation and loss-of-
seal cooling events?

RESPONSE

CR-3 has three procedures that address RCP Seal operation during normal and off
normal conditions. They are as follows:

Normal Operation 0P-302 RC Pump Operation
Off Normal Ops. AP-380 Engineered Safeguards Actuation
AP-750 Station Blackout

Specific seal parameters, limits and precautions for operating reactor coolant
pumps, and required operator actions are detailed in OP-302. For normal
operating conditions, abnormalities in RCP operating parameters usually involves
securing the pumg and, if warranted due to lcss of seal injection/seal
temperature, securing seal leakoff. The off normal procedures do not
specifically address seal performance., The required operator actions are
designed to mitigate the conseguences of the specific incident. For the most
part, this involves securing seal leakoff (i.e, Controlled Bleedoff).

QUESTION 3.2

Has the RCP instrumentation been evaluated to determine whether operators have
sufficient information to implement the procedures?

RESPONSE
FPC has evaluated the RCP instrumentation necessary to implement the pump
operating procedures. O0P-302, RC Pump Operation, has established setpoints for
the following seal parameters which are continuously monitored by the plant
computer and alarmed should a setpoint be exceeded:

RCP Second Seal Cavity Pressure

RCP Third Seal Cavity Pressure

RCP Seal Return Temperature

RCP Seal Return Flow
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RESPONSE 3.2 (Continued)

In addition, each of the parameters monitored has direct instrument readout in
the control room, except for RCP Seal Return Flow (Controlled Bleedoff [CBO]).
CBO is a calculated value based on RCP seal third stage differential pressure.
Although not continuously monitored, additional information about seal
performance is available in the form of interstage temperatures and seal leakage.
FPC also monitors total seal injection flow to all four RCPs, seal injection to
each pump, and seal dumpster flow from each pump.

The format of each instrument displ’ay presents the information in the form
necessary for direct comparison with the operating limits of *%= procedure.

QUESTION 3.3

How 1s RCP seal vendor information used in establishing operation and maintenance
practices for the RCP seals?

RESPONSE

Information received from a vendor is processed through the Vendor ivechnical
Information Review cycle. This process is dasigned to ens.re that manufacture
maintenance updates and operational changes are reviewed by the correct level of
FPC staff for incorporation into mainterance and operational procedures.

The maintenance procedure and the operational limits and precautions for the N-
9000 seal were derived directly from the Vendor Technical Manual supplied with
the seal. FPC is using the latest revision of the N-9000 Instructinn Manual,

QUESTION 3.4

In some cases, industry practice allows continued plant operation with the RCP
seal when first or second stages have failed. Do you limit this practice? If
so, what are the limiting conditions.

RESPONSE

The N-9000 seal was designed such that each of the three individual sealing
stages could withstand full RCS pressure indefinitely with the RCP idle and for
a Timited period of time with the pump running. OP-302, RC Pump Operation,
Section 4.7, Abnormal RCP Seal Temperature and/or Flows, provides the guidance
for operation when a parameter is out of specification. The 1imiting conditicns
for operation are as follows:

1. Third stage seal temperature 2> 170 °F.

- Seal stage differential pressure > 2/3 RCS pressure.

3. Total seal outfiow > 2.5 gpm.









