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6. Consider a critical reactor that is initially operating at a power level P(0). At
t=0 a step reactivity change p is made. Using the point kinetics equations with
one group of delayed neutrons and the assumption that

B _

a. Show that

P(t) = P0)| —L—elle=mt/al L _ B [xo/(5-p)]

p—pB B=p

b. Show that for long times the solution is independent of A when p>1 and
independent of A when 0<p<1 , and when p<0.

c. Taking B=0.007, A=5x%10 %sec, and A=0.08sec ', make a graph of the
reactivity (in dollars) versus the reactor period for reactivities between -5
dollars and +5 dollars. Indicate the region on the graph where you expect the

results of part(a) to be poor.

7. Assuming that the mass flow rate and core inlet temperature remain constant,
show that Egs. (1-118), (5-10), and (5-11) can be combined to yield the
following equation for AT= T,— T,, the coolant temperature rise through the

core during a power transient:

fAT+ dAT
di? @2 dt

a, + a3 T= P(t),

where
1
a, = E(MfecfeMcch),
1
a2 = Mfecfe WCPR+ 5(Mfecfe + Mccp)’
as = We,

what are the initial conditions for a reactor that has been operating at steady
state?



