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The plant was operating at 100 percent power on 2/24/94 with the reactor
mode switch in Run. The High Pressure Coolant Injection (HPCI) system had
been declared inoperable in order to perform scheduled surveillance
testing. During initial roll of the turbine, operators observed an
approximate 3 to 4 foot plume of steam from the inboard shaft seal which
did not diminish as the turbine came up to speed. The turbine was tripped
and the limiting condition for operation for HPCI system inoperablity
continued.

The shaft seal was replaced and the HPCI system declared operable on
2/26/94. The steam seal leakage was caused by minor corrosion on gland
seal surfaces and shaft sealing surfaces due to moisture within the turbine
casing. Increased monitoring for leakage past the HPCI steam supply valve
dvering standby conditions, balancing of the HPCI gland exhaust system and
icorrective maintenance on the gland seal casings will improve turbine steam
seal performance.

LER-89~014 describes a similar event where the HPCI system was declared
inoperable due to moisture intrusion in the lubricating oil system.
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On February 24, 1994, the plant was operating at 100 percen’ power with the
reactor mode switch in Run. Preparations had been completed for performing
a quick start transient monitoring test on the High Pressure Cooclant
Injection (HPCI) [BJ) system turbine. A Limiting Condition for Operation
(LCO) was entered in accordance with Technical Specification 3.5.C.1. At
0833 hours, the turbine was rolled with steam. Operators stationed at the
turbine to observe the HPCI response observed a 3 to 4 foot plume of steam
from the inboard turbine shaft seal. As the turbine came up to speed the
leak did not diminish. The turbine was immediately tripped and the HPCI
system declared inoperable. The limiting condition for operation was
continued. ENS notification was completed at 0958 hours in accordance with
10CFR50.72.

The steam seal was replaced and the turbine shaft inspected for damage.
The maintenance turbine engineer concluded based upon equipment failure
evaluation that the installed seal had not failed, that the leakage
observed was minor and would have had no significant effect on HPCI
performance. Post maintenance testing on the HPCI turbine was performed
and HPCI declared operational at 0056 hours on 2/26/94. The HPCI system
was inoperable for approximately 40 hours.

Cause

The HPCI system seal leakage was caused by minor corrosion of the gland
seal casing and pitting of the turbine shaft in the seal area. The gradual
degradation of these components was due to exposure to a damp environment
over an extended period of time because of past seat leakage of the HPCI
steam supply isolation valve (Cause Code X). Frequent pericdic testing and
potential inbalance of the gland exhaust system contributed to the observed
degradation. Because the HPCI system is normally in a standby condition,
the wetted environment permitted accelerated corrosion of the gland seal
casing which prevented the carbon ring seals from providing an adequate
(radial) seal when steam is admitted to the turbine. Tapered dowels, which
align the upper and lower gland casing, were found to be worn and could
also have contributed to the observed leakage. Minor pitting of the
turbine shaft in the seal area had cut groves into the two inboard seal
rings, thereby providing a second (axial) path for steam leakage.
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The HPCI system is an engineered safety feature designed to provide a
highly reliable source of water to the reactor vessel at sufficient
pressure and volume to maintain reactor core ccverage through a broad
spectrum of postulated accident conditions. If this system is not
available, core coverage is still assured by the Automatic Depressurization
[SB) System together with other low pressure emergency core cooling systenms
including the two redundant trains of Core Spray [BM] and the two redundant
trains of Low Pressure Coolant Injection (LPCI) [BO).

Because the HPCI system was conservatively declared inoperable upon the
observation of steam seal leakage this event is reportable under
10CFR50.73(a) (2)(v) as a condition that could have prevented the
fulfillment of the safety function of a system needed to remove residual
heat or mitigate the consequences of an accident. The safety significance
of this occurrence is low because subsequent inspection showed the seals
were in good condition and that the minor leakage was due to gradual
degradation of the gland casing and shaft pitting. Turbine shaft pitting
had not degraded appreciably since a March, 1992 inspection.

Based upon observed leakage during the test performance and subsequent
ingpection findings, there is reasonable assurance that the HPCI system
could have performed its intended function. The leakage observed was minor
and not of sufficient magnitude as to result in a system isolation due to
steam leak detection or high ambient temperature.

Corrective Actions
: 1% New turbine shaft seals were installed on 2/25/94.

2. The HPCI steam supply isolation valve is not leaking past the seat at
this time. The most recent apparent leakage occurred in February,
1293, Plant operators have initiated periodic monitoring of the HPCI
turbine casing temperature during standby conditions to provide early
identification of steam supply isolation valve leakage.

3. The HPCI turbine gland seal casing will be replaced or refurbished
during the 1994 refuel outage.
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4. The HPCI turbine shaft pitting condition will be evaluated and an
action plan developed by June 30, 1994,

5. The HPCI turbine gland exhaust systew will be balanced prior to the
scheduled April, 1994, maintenance outage to optimize the gland seal
casing environment.
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