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verr Fr. Chefrmang . .

O Vay 22, 1580 1 wrote to yau concerning the safety implications of contrsl
e=s pnd dynemic characteristics of nuclear power plants. My comments Shen
{ntended to dispute the official NRC pesition that "safety systems wil)

-

itigateTcontred systes Taflures ot sny power®,

e of the specific points 1 raised then, by way of an example of what Failure
wde pnd Effects Analyses (FMEA's) of control systems can and should uncsver,
25 the Tikelihood of cversooling transdents, generzted by contre] system
2ifunctions. in N8 secondary side of & Pressurized Water Resctor, as descrided
in Reference 7 of 2hat letter, Such transients can cauvse the rescior vesse] to
cocl-down to gbeut 150 °F in ebous 18 minutes, while the ECCS repressurizes it
w etout 2800 psi. This compound transient, known 2s pressurized thermal shock,
i3 c2pedle of catastrophically fracturing a resctor vessal that hes been exsosed
o ¢ neutron Tiuence corresponding o enly & Tew PUIY Power Years Equivalent
(FRYE) of operetion, and hes & high copper content of tiout 0.4% In 1is wealls
or welds, .

foreactor vessel fracture 45 one ¢f the most serfous eccidents 2 rescter nay
sxzeriente. fepending on 1ts 10z2tfon 2nd rode, 1% 1s 2almost certain that 42
w111 c2use € care meltdown with 211 1ts pudldc heelth end safety remifications,
o1 which, ] 2x sure, 1 need not eleborste for you, Considering the high
conseguences of such an 2scident, then,one should ask what are the chances

™

of 1% taking-place. Unfertunately, such an accicdent is very 14kely and increa-
singly so, It 15 wery 1{kely bectuse 1t oy he ceused by one or rore f2ilures
in the nen-sefety control systems in the secondary side, 2né this 43 subse ne
ially sucported by operational experience. 1t is incrzésingly so because i3
me goas ox. the neutron fluence 40 vhich the vessels of 211 resciors ere
resed - is ‘{ncreasing, and for several of them, I belfeve that » dengersus
vel hes already Seen reached, ] believe that this level is probably o¢ tw
& 7PYE o% cperztion for vessels with high copper allzy walls o= welds,
{t i3 supperied by analyses performed for the NRC, indicrting that the pver=
cling transient that tock place &t Rancho Secn on Miich 20, 1578 would have
cted such s vessel €0 rupture, had 1t Leen 1a uperaticn for esbout 10 FPYE.
~2ver, thet transient wes not 25 seversz 25 we cen expe:i on 2 re2sonddie
re% case basis, Furthersore, @ recent discovery of & £i_crepancy existing
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on the estimetsd vs, the measured values of neutron fluence for the

vinkes reacsicr vessel incicates a generic predlem that mekes things .
e results o dosimectry measurenents Indicate the aztusl nsutren i
e to be some 2.3 times higher then thet estimated in the ¥2ine Yankes »
Sefesy Anzlvsis Rzport. Moresver, 25 you mey recall, one of the
ures ordered SySHRC after the TMI-Z 2ccicent was %o have 217 rescior
ators not turmroff the ICCS once 4t hed been inftfated, This might be
irable in some caces of eccidents, but not necessarily in every case.
sverzesling 4rensients, without 3 large LDCA, the continued cperation
ECCS compounds “Se accident by contributing to the cool-down process,
o most importanidy, by repressurizing the primary syste=x,
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ssurized thermal shock phencmens have not been the siject of expe-
1 work by the NRC nor the {ndustry. Kor have the comirg] systems |
ir implications to safety been reviewed and analyzed. These cruzfal
mings pose some guestions on the effectiveness of the reguiatory

" which youmay &s easily s ] poncer, but the frmediate concern
che s2¥ety of operaiing plants. Feced with the realfties thet

i
:d todays and taking the epproach that i1 we err, we should err
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aftcafety, 12 {s apparent to me that those Fui's with -
vassels or welds, thet heve cperdted for & TFYZ must be
s:matter s resolved in the techrnica) arena. It is5 con-
¢itional end plant specific studies :dditicne] mee-
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en theugh the Coamission and the ACRS weuld probably respond fo your »

sr o4 December=d, 1580 on the safety implicatdins of control systess ¥

faw months, Thelieve that this matier is serious end pressing encugh,

szyires & dezision now. 1 believe that the Commission, with Congres-
2ssissance and appreciation of the Yssues {nvelved, will respond
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I can be of further 2ssissance, plezse let me know,
Respectful ly,

\,A.:ux-sf":) £. ‘g““/"&‘\

Demetrics L. Pasdekas
Reactor Safety Engineer
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SUMMARY OF THE INDEPENDENT CAPABILITY OF THE NRC STAFF AND
ITS CONTRACTORS IN THE TECHNOLOGY RELATED TO PRESSuRIZED THERMAL SHOCK

The analysis of thermal shock to pressure vessels Tequires the ability
to identify and analyze power plant system transients and then compute
the pressure vessel transient temperatures, thermal and load stresses,
and failure or fracture potential.

For the specification of the power plant system transients, the NRC
staff has developed in-house capability to identify and analyze these
transients for ranges of postulated plant conditions. NRC contractors,
including BNL, INEL, Sandia, ORNL and Los Alamos, have contributed to
the development of methods and codes for these analyses. Experiments
with model systems and components provide test data for code validation.

For the analysis of the pressure vessel temperature transients and
fracture potential, the NRC staff has developed computerized methods
independently from more extensive and detailed methods being developed
bv ORNL under NRC contract. The NRC staff now also has the capability
of running remotely the ORNL code on the ORNL computer with local print-
out and plotting of the results.

Significant progress has been made at BNL in the measurement and calculational
prediction of neutron irradiation of pressure vessels under NRC contract.

The methods are used to determine neutron irradiation for specific

plants with various peripheral arrangements of fuel 2ssemblies.

The HSST program at ORNL will include a new pressurized thermal shock
test facility. This will provide a unigue capability in testing pressure
vessels to failure to determine safety margins.
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The NRC staff includes personnel with wide exparience and numerous
oublications in the areas of systems analyses, materials applications,
the effects of neutron irradiation on material properties, the effects
of residual elements on weld properties and the application of fracture
mechanics to- pressure vessel potential failure and fracture.
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