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OBJECTIVE

This computation was performed to provide velocity data necesscry for a componien
report on the Energy Absorbing Capacity of the size 24 Fig. 607 Valve Body Sect
end Disk. Studies of nuclear plant safety in the event of a postulated pipe breck
ediccent to the valve require determinction of wlve functional behavior and its
consequences for conditions not previously analyzed.

RESULTS
. _ . _ _ . _ _ _ ._.. _. _

'

Velocity of disk et instant of contact with sect is 106.9 ft/sec. ( 32.6 m/sec).
Contact occurs .C22 seconds efter line break.

ANALYSIS

The wlve configurction is :h:ren in the accompanying illustrction. The enclysis parallels
that of J. M. Gwinn of Stone end Webster (ASME Paper 74PVP51) es regards the inlet
(oversect) pressure offer the line breck. The pressure necesscry to decelercte the norrrel
flow and cecelerate it to reverse critical no::le flow reduces the original stetic pressure
oversect to about half. The critical mess flow rate is determined by the equivalent
no::le cree of the volve end the upstream conditions (no other flow restrictors are
included). The critical cree is et the cross section through the central guide rib so thct
the un :rsent pressure is independent of the upstrecm pressure, but is dependent on the
back pressure crected at the line breck itself. This back pressure depends on the mass
flow ra te .

' The other pressure.which is vital to this enclysis is the bonnet pressure (over the pisten).
The initial pressure is tropped in this cavity and expands on line breck powering the
initial acceleration of the disk, since the pressure under the disk suddenly dreps to less
than half et line breck. There is some flow initially out of the bonnet cavity through
the Equalizer pipe end pest the piston elecronce. This is inventoried in the computer
program used to give the fluid mass at each time interval to calculate a new bonnet
pressure bcsed on the increase in bonnet cavity volume. After substantial chenge in
lift, the bonnet pressure becomes less then upstream and leakage flow reverses to increcse
the mass of steem in the cavity along with its pressure. Meanwhile the continued
increase in cavity volume es the valve closes tends to reduce the cavity pressure.

As the critical nc :le crea decreases with lift, the flow decreases end the pressure
chove the volve seat moves back toward its initial value. The pressure under the disk
drops toward atmospheric cs flow is reduced.

Three experirnentally determined coefficients cre used in the ancipis. The first relctes
pressure under the disk to inlet (oversect) pressure. The effective undersect pressure is
not necessarily the some as the dischcrge pressure at the line breck beccuse of dyramic
effects which are included in the coefficient. The second coefficient relctes guide rib
becring load to inlet pressure. The third is the equivalent no::le crec. All of these
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coefficients, as a function of lift, have been measured with lead cells in an inclined
bonnet globe wlve under similar critical flow concitions on air. This Rockwell
facility contains a 300 cu.ft. tank for air storege to 1500 psi. This supply is exhausted
through the 6" test wlve while pressures and loads are recorded on a 4 channel
oscillegraph. Since no similar data is owilable for angle wives, it has been necessary
to assume the coefficients to be the some for inclined bonnet globe and cngle confip-
umtion. This is the more plausible because the overall flow coefficients of Rockwell
angle and Flite Flow wives are essentially equal in this wive. It rnay be assumed
that the changed body configuration would therefore have only a small effect een the
necessary coefficients. These coefficients have been incorporated into the empirical
equations .

The force causing disk acceleration is then the difference between bonnet and under-
seat pressure times the disk area. To this the disk weight is added and guide rib friction
is subtracted. In calculating the latter, a high friction coefficient ( M = 0.6) was used
because of the elemted temperature. This retarding force is found to be a small fraction
of the total force.

The residual unbalanced force is converted into acceleration which is nurnerically
integrated with time to give disk velocity, which is again numerically integrated for
disk position. A separate analysis will predict the consequences of this impact on the
elastic plestic deferrnation of the seat-disk geometry.

The results are shown in the attached computer printout. Only every 10th time s.tep is
printed,

Note that the wave front has traversed only 43.6 feet ( 3.3 m) before the wive is
closed. Since this is less than twice the length of pipe, no pressure reflections will
affect the volve before it has impacted the seat. -

The integrated reverse steam flow escaping before the valve closure is 21.6 lbs. ( 9.8 )kg.

-
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