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TOLERO EBISON COMPARY
DAVIS=RESSE NUCLEAR POWER STATION UNIT ONE
SUPPLEMINTAL INFORMATION FOR LER BP-32-R0-08

DATE OF EVENT: May 14, 1980

E&yj}!}l: Davis~Besse nit 1

IDENTIFICATION OF OCCURRERCE: Failed fuel assembly hold-down sprivgs

Conditions Prior to Oeccurrvencer The unit wos in Mode 6 with Powor (WT) = 0 and

e il s, . —,

Load (Gross ML) = 0.

P_'-'_"_"_til‘_l_i‘-'ﬂ_f_[ﬁ_pj_‘g'jllt‘-'y_'_w_: Paring an inspection of the reactor core following com=
pletion of the 1980 refucling, oune fuel asscably hold-down syring was found to be
broken., This assembly was proviously irradiated in the eycle 1 core.

Subsequent review of available videotapes wncovered several other apparently broken
springs. All were demaged prior to removal of the reactor vessel wpper pleaun
before refueling, Further video fnspection of all 133 eyele 1 fuel ascemblies re=
maining in the core for cyvele 2 and the %4 assemblies transferred to the spent fuel
pool identified a tetal of twenty (20) broken held=down springs. Of these, 18 were
in the core and two were in the spent fuel pool,

Most failures involved a siagle break near the trapsitica region between the "dead™
and "1ive" coils of a spring, The singls major exception was one spring which had
one break at the lowsr transition region and another about 173 coil upy leaving a
spring seetion approvimately five inches loug wedged between the "dead" and "1ive"

coils.
5

designation of Apparent Cange of Dccurrence: Investipation into the eause of the
apring foilures covered several arcas: wetallographic examinations of broken and
unhreken irradiated spriopgs and of Inconcl ¥-75%0 spring material archive suapless
investipation of spring manufacturing records and the paterisl bicats from which they
wiere produced; and evailuation of reactor eperating history.

Mstallurgteal examination of broken springs has derermiped that the initiatiog mech=
anisn for soring failure was fatipgue induced by either wear and/er inherent naterial
deferte.  Fianl breskage was cauced primarily by stress corvesion cracking but may
have beea aided by continued fetigue. Examination of erchive spring material and
hreken and unbroken springs revealed inereancd suscepiibility to both fatigue and
strese ecorrosion eracking beyond curremtly accepted standards., The meral exhibited
Inrge proin structure at the surface, which inereases the likelihood of fatigue
failure, aad duples Interior grain strocters (comhined large and swall grain) which
is ondesivable for stress corresion cracking. Such a grain structure is indfcative
of tmproper heat treatment, This possible voriation in heat treatpent 18 Judped a
primery contvibutor to spring breakoge. Samples of material failed to pass cteh
tests and rising load tests confirming susceptibility to stress corrosion eracking.
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TOLEDO EDISON COMPANY
DAVIS=HESSE MUCLEAR POWER STATION UNIT ONE
SUIPLEMENTAL INFORMATION FOR 1ER NP-12-30-08 ‘ PACE 2

Evaluation of plant operating history showed several areas which may hove contri-
buted to spriog failure. The high stotic stress on hold=down springs was Increased
by bath peacter ceoelant {low am!l varioun plunt transients such as heatup and cool-
down, leading to increased fatigue cycling. Fairly Yomg periods of reactor opera=
fion at hot shirdewn, in the ranpe 200-300°F, eculd have provided the carvalyst to
fnduce stress corrosion erackiag.

Analyrin of Occarrencet There was no danger to the t .ith and safery of the public
or to station persemel.

Babevek and ¥ileox conducted an exteraive zaalysis inte the consequunces of continued
plout operation with ane or more broken hold-down springs, Arcas of roacern in-
cluded fuel assesbly hydraulic 1ift force analysis, hold=down capabiiicy of # broken
aprilop, effects of hroken apriong fragments, control rod interference and potential
conseguences of operation with fuel assembly 1ift, Hesults of this aralysis assure
that the plant cun be operated safely with broken springs.

At oo time duriag operation with broken springs did any of these postulated events
oceur. All spriap fragmests were retained within the fuel assembly upper end fittings]
there I8 no evidence of fuel assenbly wovement and all contrel rods properly inserted
dur ing the rvesctor shuytdown. Brief elaboratiou of cach analynis point follows.

The largest spring frageent which can escape a fuel assembly upper end {itting into
the Renctor Coolant Systom iz less thao 1 full ecedl (274 point) and would pot vause
damage affecting safe plant aperation. Spring failure modes have boen postulated
wlhiieh can induce additional drag on a control rod. This wonld inereaze rod drop time
for that contrel rod but the overail reactivity fusertion effect is agoceptahle for the
safoty analysis. In the extremely unlikely event that a fragmont might prevent a con-
trol vod from inserting, no conditious adversely affecting plant safety would occur.
This shutdown worgin always asswmmes failure of Lthe hiphest worth rod to Insert and

such a rod wonld be dotecred in monthly coatrel rod excreising requived by Technical
Spocifications.

A mnxdivum of 56 fuel assceblics can lift with oo hold-down forcej however, tescéing

on simulated breaks shows that even & spriuvg with a double bhreak will retain suffi-
cient force to prevent lifting. Even if a fuel assembly did 1lift, there would be

no adverse eonseguences vith respect to fuel asscnbly or control component damage,
roactivity Insertion €0.1% & K/K if ol) rodded ascewblies 11it), or safc plant opern=
tion.

Corrective Actlon: The held-down springs on £11 133 fuel assenhlies frum cyc1c 1
that are used fﬁ\r}rlc 2 wore replaced between Juse 26, 1980 and July 6, 1980 wader
Facllity Change Reguest A0-162, Replacewment of springs on all fuel assemhlies in the
speal Fuel pool was cempleted by June 16, 1981, The replacement Springs were manu-
factiured Lo eurrent specifications, incorporating improvements in grain size control,
anmealing process, ceiling and dimensional standards; and several other aveas,
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