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Dr. Dade W. lioeller, Chairman

Advisory Committec o Rezctor
Safeguards

Kresce Center for Invironmental
Health

School of Public Health

Harvard Universitw

Boston, Hassachusett:s

Desr Dr. roeller:
SKRI-5 ~ COFTIRMATORY PRESSITE VFSSLCL TEST UNDILR PITINIATIC LOADING

This letter is one of a series to transmit safety research infor-
mation to you for any assistance it may provide the ACRS,

The iISST progran strff at OK+L has successfullyv tested a flawed,
6-inch thick intermediate test vessel under a sustained pneumatic
load. The test, desipgnated as ITU~7A, was completed on June 18 at
tic Navy Surfsace Weapons Center, Danlgren, Virgzinia. The primary
objective of theo test was to verify the analytical prediction of non-
catastrophic vessel failure under a sustained pneumstic loz:d. This
test was econducted in answer to a request by the ACRS on March 8,
1971, to determine the mode ancd consequences of vessel failure under
pneuisatic loadine conditions. A secondary objective was to evaluate
resjidual stresses in the repalr weld in the test vessel. The result
of the experiuent confirmed the pretest prediction that the sustained
pneuwatic pressurc iun the vessel behin? tre crack did not cause con-
tinuin~ extension of the craclk; the test also revealed little if any
deviation in strain measureizents in thie vessel repair weld during test.

For the ITV~-7A test, the vessel was first pressurized to 1.1 xz operat-
ing pressurce and then depressurized to evaluste any effect of the gim-
ulated proof test pressure on the residual stresses in the repalr weld,
A3 noted above, tue Inltial data shou very little if any deviation in
strain measurements in the repalr weld between loadirng and unloading
the vessai. The vessel was then pressurized to about 12,00C psi and
depressurized to below 10,000 psi to help extend the flaw by fatigue.
Repressurization was then undertaken and at 20,200 psi crack growth
was sufficient to cause rapid separation of the final remaining liga-
ment., A thin stainless steel boot welded under the flaw region in
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ITV-74 prevented loss of pnaumatic pressure at failure and obviated
tiie necessity to match the flow rate and volume of discharge that
could be calculated for & through-wall breach in a PHR vessel. Even
thouch tie flazw axtended dynamically and there was a sustained load
to drive 1it, cracl extersion essentially stopped once the through-
wall condition was reached. Only increasing pressure would have
caused edditional slow cracl: growth until eritical flaw size were
reaciiedd aué wstalle rapid fracture could be predicted.

This test shows that the analytical predictive capability for vessel
failure under pneumatic load is well founded, so that we can accurately
predict vesesel beliavior under such conditions. More importantly, the
test snhiows tihat at upper shelf level toughness under the very highest
pressure that ecould be predicted for a PWR under accident conditions
(about 3,750 pei for a PWR, scaled to about 18,000 psi for ITV-7A)

a through~wall flaw will not result in a catastrophic failure so that
EC( water carn be retdined in the vessel.

Sincerely, -

/D—‘f. it R

.u,r'. Ramd
Donald F. Knuth, Director

Division of Reactor Safety Research

Office of Nuclear Regulatory Research

cc: R. ¥, Fraley, ACRS
T. S. McCraless, ACRS
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