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g NUCLEAR REGULATORY COMMISSION
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 108 TO FACILITY OPERATING LICENSE N0. OPR-72

FLORIDA F0WER CORPORATION, ET AL.

CRYSTAL RIVER UNIT NO. 3 NUCLEAR GENERATING PLANT

DOCKET NO. 50-302

INTRODUCTION

By letter dated August 14, 1986, as supplemented October 6, 1986 and revised

August 2, 1988, Florida Power Corporation (FPC,)or the licensee) requested andmendment to the Technical Specif1 cations (TS's appended to facility Operating
License No. DPR-72 for the Crystal River Unit No. 3 Nuclear Generatir.g Plant
(CR-3). The proposed amendment trould extend the surveillance period for
inspection and operability testing of reactor vessel internals vent valves
(RVVVs) from once per 18 months to once per 24 tronths.

The original submittal requested an extension of the RVVV surveillance period to
once per fuel cycle. Amendment 04, issued November 7, 1986, extended the surveil-
lance period to once per fuel cycle for Cycle 6 only, and noted that the request
for permanent change would be addressed as 4 separate action. The August 2, 1988
submittel revited the permanent r. quest to once per 24 months. This Safety Evalua-
tion (SE) addre.sses that request on the basis of information provided in the three
submittals identified above.

.
The August 14, 1986 submittal also included a request to extend the surveil-

! lance interval for the high pressure injection and low pressure injection pumps
and valves to once per fuel Cycle for Cycle 6 Only. Amendment 93, issued ,

October 21, 1986, responded to that request.

'ACKGROUND

Regulatory and Plant Requirements

Under 10 CFR 50.55a(g), the NRC requires inservice testing to verify operational
reudiness of valves whose function is required for safety. CR-3 TS Sections
4.4.10.b and 4.0.2 require that the RVVVs be demonstrated operable at least
once per 18 months, with a provision that an extension of 25% (= 4.5 months) '

may be granted for the 18-month period. Additionally, the total m simum
combinea interval for any three consecutive tests may not exce ed 3.25 times the
18-month surveillance interval. In order to meet the TS inspection interval
requirements, the volve operability at CR 3 should be demonstrated by May 1989.
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, Licensee's Justification

Due to the length of the last refueling and forced ot,tages at CR-3, the surveil-
lance for the RVVVs is required to be performed prior to the and of the current
fuel cycle, Surveillance was not performed on the RVVVs during the forced outages
since the surveillance necessitates removal of the reactor vessel head. The
reactor vessel head was not removed during the forced outages. Tne survei?-
lance for the RVVVs is currently recuired to be completed by Nay 1989.
However, the fuel cycle is not scheduled to end until September 1989.

A permanent change to the surveillance interval will eliminate the necessity for
mid-cycle shutdowns to perform this surveillance. The change would also reduce
the need for unnecessary removal of the reactne vessel head. This will result
in tne reduction of unnecessary personnel radiation exposure involved with this
evolution as well as a reduction in the pr:bability of a reactor vessel hezd drop.

Since 1978, the eight RVVVs at CR-3 have each been tested seven times for a
total of 56 functional tests without a single failure. The trerid of this data
parallels that of the other B&W operating reactors. Industry records (from 1973
through the present) ir.dicate that in BaW operating reactors with an approximate
total of 95 reactor years of operation, not a single RVVV has failed to demonst: ate
satisfactory oper6bility in over 480 functional tests and no RVVV has ever stuck
open.

The RVVVs cre constructed of meterfils that have satisfactory corrosion resistance
to the rcactor ecolant environment. Tight reactor coolant chemistry controls are
also maintained to assure that any corrosion that may occur is insignificant. As
a result, it is not considered likely that operability of these valves will Le
affected by corrosion.

The history of these valves demonstrates they are very reliable. The only
degradation of these valves was discovered in November 1978 at two B&W operating
reactors. At that time, wear was discovered only at those RVVVs adjacent to the
reactor vessel outlet nozzle and only on the RVVVi' locking hvices irmediately
adjacent to the reactor vessel outlet no221e. However, the valves in this
degraded condition were still operational and still capable of performing their
intended function. The locking device holds the valve body in place on the t

'core support shield and is not a moving part of the valve. As a result of
these flow-induced wear problems associated with the RVVVs, a detailed inspec-
tion was conducted at each affected B&W plant site during their next refueling
outages. B&W recomnended that if wear was discovered on the RYVVs, the locking

,

device of the valve was to be tredified. At CR-3, the inspection consisted of e '

video and ultrasonic testing inspection. Following the RVVV inspection at CR-3
(during the 1980 refueling outage), four of the RVVVs' locking mechanisms were
rodified to prevent recurrence of the wear problems. Since that time, no further
wear indications of the RVVVs have been discovered at CR-3.
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D_LSCUSSICNANDEVALUATION

The internals vent valves are installed in the core support shield to prevent
a pressure imbalance which might interfere with core cooling following a postulated
inlet pipe rupture. The arrangement consists of vent valve assemblies installed
in the cylindrical wall of the internal core support shield.

Internals vent valves are included in reactor internals to provide a direct path
to the break for steam venting after 6 loss-of-coolant accident resulting from a
postulated cold-leg rupture. The vent volves are required because the arrangement
of the RCS con possibly inhibit the venting of steam generated in the core ofter
the system is depressurized if significant quantities of coolant remain in the
RCP suction piping at the end of the blowdown period. Without the venting of the
steam, a pressure differential wculd exist between the core region ena the reactor
vessel internals inlet ennulus region, where emergency core coolant is injected,
which would prohibit flow intu the core. To eliminate the problem, the vent valves
are installed in the reactor internals to provide a direct flowpath from the
region above the core to the pipe rupture location. The flowpath provides for
pressure equalization and permits emergency coolant water to reflood the core
rapidly.

The !!RC staff took into consideration the record of the past tests of similar
valves, which represented about 480 RVVV inspections and exercises at B&W facil-
ities. The information presented by the licensee indicates that RVVVs have
demonstrated a high degree of reliability and no failures were found. Recent
information has also been submitted by Toledo Edison Compan hich indicated that
TMI-1)pical span between RVVV inspection and exercise was (y wthe ty with the exce) tion of

12-18 months with a maximum test interval of about 2 years. In t1e case
of THI-1, the corresponding interval was 37 months. At CR-3, the last surveillance
interval, as permitted by Amendment 94, was 29 months. The previous interval was
24 nonths. 3.3 indicated above, there were no failures during these tests.

The NRC staff also evaluated the information pertaining to the RCS chemistry,
the compatibility of the rating materials and their corrosion resistance, and
the reactor coolant environment. * ne chenistry of the RCS water is controlled
to minimize corrosion, minimize material activation, and maximize the reliability
of reactor end steam generator equipment. Comparison of the critical elements of
water chemistry such as pli, conductivity, oxygen, chlorides, fluorides, sulfur, and
hydrogen for the CR-3 and TMl-1 plants, indicates that the water environment in
both plants is simil&r. Due to the fact that the RVVVs at THI-1 were not
exercised for about 37 months, a length of time greater than that for the RVVVs
at CR-3, this comparison is indicative of what would be expected if the request
for extension of the testing period for the valves is granted. Corrosion,
which could have an effect on the operation of the RVVVs, has been considered.
The parts vulnerable to corrosion are the shaft, bushing, and the body,
constructed respectively of type 431 martensitic stainless steel, Stellite No. ;

6, and Type 304 austenitic stainless steel. The corrosion rates of these
naterials in the RCS het operating conditions have been verified by the staff
in professional literature to be in the range of 0.05 mils / year or less. '

Because the thickness of the deposit is about three times the rate of corro.
)sion, the expected thickness of the deposited material is 0.15 mils per year.
|The ninimum cold clearance gap dimensions vary f ron 3 to 60 mils, thus the gap

would not become closed such as to hinder the operation of the valve prior to
the next test of the PVVVs.;
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Based on our review as sumarized above, we conclude that it would be acceptable
to extend the surveillance period of inspection and operability testing of the
RVVVs at CR-3 to 24 rnonths.

ENVIRONMENTAL CONSIDERATION

This amendment involves o change in surveillance requirements. We have deter-
mined that the amendment involves no significant increase in the amounts, and
no significant change in the types, of any effluents that may be released
of fsite, and that there is no significant increase in individual or cumulative

The Comission has previously issued a proposedoccupational radiation exposure.
finding that this amenoment involves no significant hazards consideration and
there has been no public coment on such finding. Accordingly, this arnendment
meets the eligibility criteria for categorical exclusion set forth in 10 CFR

Pursuant to 10 CFR 51.22(b), no environmental impact statement or51.22(c)(9).ehvironmental assesspent need be prepared in connection with the issuance of this
amendment.

CONCLUSION

We have concluded, based on the considerations discussed above, that: (1) there
is reasonable assurance that the health and safety of the public will not te
eridangered by operation in the proposed manner, and (2) such activities will be
conducted in ccepliance with the Comission's regulations and the issuance of
this amendment will not be inimical to the cortcon defense and security or to the
health and safety of the public.

Dated: Septeber 26, 1988

Principal Contributor:

H. Silver
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AMENDMENT NO. 108 TO FACILITY OPERATING LICENSE fl0. DPR-72-CRYSTAL RIVER UNIT 3 1

DATED: September 26, 1988
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