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The proposed opera:iﬁ; limitations Tor the initial
two years of plant operat{on are based primarily on: (2)
recent findings on thickniss effect dn the fracture
toughness of heavy sect1o£ ferritic steels, and (b) on the
evailaeble fracture tcughnéss data obtained from tests on
the actual material of the reactor vessel.

Current ASME Section III Code rules permit that a
vessel be pressurized only above a temperature equal to
+he sum of the Nil Ductility Transition (NDT) temperature
and 60°F. The NOT temperature, according to paragraph
1-331 of the Code, can be obtained by either the drop-
weight test (DWT) or the Charpy V-notch (Cv) impact
test. However, recent fraciure toughness test data
indicate that the current ASME Cocde rules are not always
sufficiently conservative, and may not guarantee acequate
spracture toughness of ferritic materizis. While the
Charpy V-notch tests continue to be useful in measuring
the upper shelf fracture enercy value, the Cv specimens,

generally, do not predict correctly the NDT temperature.
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The latter, therefore, must be ootaired from other tests,
such as the DWT test. Quite often, 2lso, considerable
difficulty exists in defining from the Cv test curves the
transition tenperature region in which fracture toughness
of ferritic mgterials increases rapidly with temperature.
In addition, ;his transition temperzture regicn shifts to
higher tempergtures when the thickness of the specimen
tested is increazsed (size effect).

The proposed heatus and cooldoun limitations are
vased on the availeble fracture toughness test data for the
reactor vessel material, and several assumptions. These
assumptions relate primarily to the interpretation of the
evailable Charpy V-notch test data, and are necessary
because DWT test results, weld metal properties, or the
Cv upper shelf fracture energy levels, were not required
by the ASME Code rules. Specifically, the maximum initial
NDT temperature for the materials of the reactor vessel
(including welds) was assumed to be 50°F. To assure adequate
fracture toughness level at the initia)l lowest pressurization

temperature* (LPT), a temperature margin of 80° was added

*.o0west pressurizazion :em;erh:ur; 07 2 component is e
lowest temperature at wnich the pressure within the con
exceeds 25 percent of the system nornz y;e.:.xrg prcush.-,
or at which the rate o7 temperziur ::a:re 'a the eomsonzas
materia. exceeas 50°F/.ar. uncer =s-a ation, sys.~.

hydrostatic tasts, or iran sient cond
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to the assumed NDT temperature of unirradiated material,

plus a size effect of 80°F, obcained from the formula:

size effect = 27°F/ ¢ - 1/2,
.here t is the maximum section thickness in inches.

The LPT for the unirradiated vessel was thus estimated
to be 210°F. Using the estimated shift in the transition
temperature, cue to neutron jirraciation, of 65°F, the
LPT of 275°F has been specified Tor the first two years
of plant operation. ~aese operating limitations will
recuire review, ind probably revision, when the data are
made avai?a{le from the material surveillance program

test rasulic following the first capsule withcrawal.
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