METROPOLITAN EDISON COMPANY

POST OFFICE BOX 542 READING, PENNSYLVANIA 19603 ELEPHONF .15 —~ 929-3601

May 11, 1978
GQL 0915

Director of Nuclear Reactor Regulation
Attn: S. A. Varga

Light Water Reactors Z2ranch No. &4

U. 8. Nuclear Regulatory Commission
Washington, D. C. 20555

.

Dear Sir:

Three Mile Island Nuclear Staticn Unit 2 (TMI-2)
Docket No. 50=320
Operating License YNo. DPR-T3

The cccurrence, at Crystal River 3, of two separated Burnmable Poiscn Rod
Assemblies (BPRA's) has raised the concera that a similar incident

might ccrur at Three Mile Island, Unit 2. A thaough such an event is not
consi‘ered likely, based upon the satisfactory performance ¢ osther B&W
opera.ing resactcors, Metropolitan Edison deems it prudent to take certain
precauticnary measures to proviie further assurance that the 3PEA's will
renain in place. Of the variocus options available, we have lstermined
that the best course of action is the installation of positive retention
devices, which were reccmmended by 3&W. These retainers have been de-
signed and are undergoing test and evaluation at B&W.

Currently, it is our intention %o install the retainers on all 2P2A's
follcowing completion of startup and accertance testing. As discussed
below we are c¢-nfident that the plant can be operated for up to 75 full
flow days prior to installation of the retainers.

TMI-2 NSE operation to date has been with three primary coolant pumps in
service. Later portions of the initial startup phase and full power
operation will be conducted with all four coclant pumps in service. Crystal
River 3 operated fur ebout 300 days with four pump 2low before the first
indication of 3PRA separation cccurred. 3ased on the performance of 03-3
and other B3&W 177 Mark 34 Fuel Assembly plants and on wear measursments of
the fuel assembly 3PRA holiudown latches at Crystal River 3, Arkansas Nuclear
one-1l, Oconee-2, it is conservatively estimated that TMI-2 can reliably
cperate for up to 75 days of the full four pump low.
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Results tc date of the BiW investigation of the CR-3 event indicate that
the separation of 3PRA's may be due to a long term wa2ar pheacmenon causing
separation of the BPRA holddowm latch. Coolant flow and the resultant net
hydraulic 1lift compared with tae wet weight of a BPRA appears to be a
primary factor in the holddown latch wear rate. Latil hardness is also

a significant factor. The 68 EPRA's and holddown latches in TMI-2 are

of the same design used in all B&W 177 FA reactors.

Analysis of the TMI- BPRA hydraulic lift Zorce for four pump flow in-
dicates less rominal 1ift than at Crystal River 3. The holddown latch
assembly minimum hardness on TMI-2 fuel assemblies in also equal to or
greater than tae hardness of the Crystal River 3 nolddown laich assemblies
which experien-ed the highest wear. Thus, TMI-2 can be expected to ex-
perierce a lower wear rate than Crystal River 3. However, to account for
wwaer undefined factors which may influence wear rate, a factor of 4 has
been applied t¢ che hizhest wear rate observed a“ Crystal River. On this
basis, an allowable limit of 75 days of T™MI-2 four pump speration has Geen
established,

Wear data from Oconee 2 and ANC-l for fuel assemblies which cperated for

as long as 500 full flow days lernd confidence that the use of Crystal River
wear data coupled with a safety ractor of L is congorvative for ™I.2.
Davis Besse with higher calculated 1lift and comparabl: minimum holddown
assembly hardness has cperated witicut incident for greater than 150 full
flow days. Rancho Seco, also with calculated higher lifts but with much
aizher minimum hoiddown latch assembly hardness cperated for greater than
500 days without incident. Oconee 3 and TMI-1, with calculated lift forces

in the same range but slightly _ower than TMI-2, both operated for greater
than 500 full flcw days without incident.

Cperation with three pumps precludes BPRA net 1ift with a very large margin
thus avoiding conditions under which wear can occur. To date, all operation
in TMI-2 has been with 3 ccolant pumps iz service. TMI-2 will not be
operated past T5 days of accumulated full flow cperation, prior %o retainer
iastallation, wi*aout further Jjustificeation. The NRC will be informed cf the
results of anv investigaticns which may chenge the basis for the allowable
period of fou= pump operatiocn.

Thus, based cn the considerations described above, there is a very low prob=-
ability of a BPRA separating fror a fuel assembly in TMI-2 btefore retainers
are instaliled. These retainers willi insure BPRA locking for the remainder
of first cycle cperation.

In the very unlikely avent that a EPRA may become separated during plant
operation the ccnsequences to the core are within the bornds of the analysis
addressed in the FSAR., Depending upon its location within the core 2
separated BPRA will have a varying impact upon assembly power peaking. Witt
a siznificant increase in power peaking the event would be detected uy the
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tilt alarm or power distribution mcnitoring and appropriate ccrrective
acticn would be taken. Lesser power increases would te with.w. -
allowable peaking limits considered in the Technical Specificsaticns.

In addition, the change in by-pass flow as a result of 3PRA removal, is
negligible.

The consequences »f a ZPRA separating from the core are bounded by the
results of the Ejected Rod Accident analyzed in the FSAR. The reactivitr
worth of a single BPRA is only 30 to 40% the worth of a control rod and is
less than tae maximum ejectad rod worth of 0.65% AK/X used in the FSAR.
The consequence of a stuck control rod assemoly (CRA) is a normal desizn
:onsideration feor caleulating shutdswn margin., All FSAR accidents are

~alyzed with the reactivity effects of the most reactive control rod
stuck out of the core. The effect of a separated BPRA would be less than
a stuck control rod for the same incident.

Based upon the above discussion it is concluded that there is a very luw
probability of a BPRA separating from the core during the limited period
of four pump operation; also, any consequences to the core from such a
separation are bounded analyse: con:ained in the TMI-2 FSAR.
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