Letter to

Comments on “A Method of Computing Fission-Product
‘Decay Heat in a Reactor with Time-Dependent Flux”

Barclay and Dormuth! have recently presented a system
of equations that can be used to compute the total energy
release rate, as a function of time, due to fission-product
decay in a uranium-fueled reactor with a time-dependent
flux. They have fitted the 2%y fission-product decay-heat
data proposed in an ANS Draft Standard®® in the range
0 to 10° sec after shutdown by a sum of nine exponentials
decaying with time as in Eq. (1),

Percent Operating Power = M («,2)/2 = 3

G¥ exp(-x%z) .

(1)

Here M(w,t) MeV/fiss is the total absorbable energy re-
lease for a decay time ¢ following reactor operation at a
constant fissioning rate for an ‘‘infinite’’ irradiation time.
The parameters G* and A* so obtained are employed in
their system of equétions.

In anticipation of application to a system of equations,
such as those presented by Barclay and Dormuth, an eleven
exponential fit had been developed in 1962 (Ref. 4) to
M(w,t) in the range 0 to 10° sec after shutdown based on
the same decay-heat data.’ In Table I, the nine and eleven
exponential representations are compared with Mo, ), It
is evident that both representations reproduce M(,i) to
within about 3.5% over the time intervals they were meant
to cover. By 1966, Margolis and Redfield® had implemented
this system of equations in the reactor kinetics and decay-
heat section of the FLASH program utilizing parameters
from the eleven exponential representation. Subsequent
FLASH computer programs®™® continued the use of this
formulation as have the RELAP-2 program® and its suc-
cessor RELAP-3 (Ref. 11).
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the Editor

TABLE 1

Comparison of Exponential Representations to
Uranium-235 Fission-Product Decay Energy

Total Absorbable Energy (MeV/fiss)
Nine- Eleven-
Exponential Exponential
t(sec) | M(w,t) | Representation Representation

0 14,0 13,5 14,0

0.1 13.5 13.4 13.8

1.0 12.5 12.5 12.6
10 10.0 10.0 9,99
10? 6.60 6.60 6.75
10° 3.73 3.75 3.85
10* 1.94 1.92 1.95
10° 0.957 0.955 0.959
10° 0.539 0.540 0.538
107 0.238 0.240 0.239
10° 0.110 0.113 0.110
10° 0.0534 0.0149 0.0534

It is apparent that the exponential formulation presented
by Barclay and Dormuth has had a significant prior usage
and this usage should have been acknowledged in their
paper.
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Editor’s Comment: The authors of Ref. 1 offer apologies for
not citing the eleven-exponential fit which did not come to their
attention until after completion of their analysis. It is interesting
to observe that the 1962 work cited by the author of the Letter was
not published until 1972 (Ref. 4).
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