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Summary _
& method is presented for the evaluabtion of the stean

production rate to tank pressure transfer Punction of boiling
water reactors. The derived transfer function illustrates

the regsonant chsracter of the acoustical oscillisitions observed
in boiling water systems (1) as well as the dependence of

the resonance characteristics on resctor operating conditions.

The reactor system is shown in Pig. 1. Acoustical
phenomens develop in the volumes Vlg Vg@‘anﬁ the pipe £
aggocialed with the steam mizture through propsgation of
pressure waves. Thege phenomens are best visuslized in terms
of electrical parameters by using slectrical anslogies as
suggested by Olsom (2} and summarized in Table I. More pre-
_@iselgg the volumes vlg ?2 are sguivalent te capacitors
Gys C; =2nd the steam pipe £ 1s equivalent to an inductor
L in series with a resistor H. The values of the pera-
meters are related to the thermodynamic properties of the
steam mixbture and the geometry of the system (ses Table I).
The stean production rate to pressure perturbstion transfer
function {acoustical transfer fumction) is the impedance of
the nebwork shown in Pig. 2. The overall reactor system
block diagram is shown in PFig. 3.

The analysis of this system shows that for large bolls
ing water reactors (C; end C, large) veing operated at steam
qualities as large as 0.1 (L large) the resonant frequency
of the acoustical transfer funciion is of the order of 1 CDSo
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The damping is smell (B small) and results in 2 large ampli-
tude pesking. The regonant {reguency decresses with lnorsas-
ing powsar. For ceréain conditions scousbical osmciliations
mey¥ he berond the btolersble level.:

Application of the method fo the Uresden reactor gives
zood agreement betwesn the theorsticzsl predicticons and the
sxperimental results derived during the stabllity tests of

Dresden (1)
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List of Figures

Schematic of bolling wabker reactor.

BEguivaient slectricasl network for pressure wWave Drops-
gation in stesm system. Steam rete v analogous Lo
current, reactor pressure p snalogous to voltage.

Hetwork impedances &Ggsg % Bﬁga + 1
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Eesactor system block disgram connected %o acoustical
sransfer function. Diagram indicates negative power
vold sffect and positive pressure veld effect on reactiviiy.
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Figure 2
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