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LETTERS TO THE EDITOR

An H.O-D>,O Moderated Reactor

The paper, “An H:0-D.0 Moderated Reactor,” by N.
P. Klug and P. F. Zweifel (1) contains the statement:

“The advantages occurring from such a mixed mod-
erator are twofold. First is the fact that 1.0 ‘“con-
taminated’’ with H»() is much cheaper to produce than
“pure’” Dy() since the last stages of purification are the
most expensive. Secondly, such a system may be con-
trolled by varyving the admixture of H.O and D,0, thus
effecting a saving in control rods.”

This statement indicates a significant misconception of
the authors as to the costs of concentrating D20); the actual
cost relationships are the reverse of those quoted above
and should, 1 believe, be brought to the attention of vour
readers before this misconeeption is perpetuated.

The high cost of heavy water, produced by modern
processes, is principally the result of its small natural
abundance, about one part in 7,000 parts of ordinary water.
The prinecipal capital and operating costs in a heavy water
plant are expended in providing and operating facilities
for the first 100- to 1,000-fold concentration of D-0. The
fractionation cascade in a heavy water plant is so arranged
that as the concentration increases the amount of water
handled and hence the equipment size is decreased. The
later stages of fractionation thus become very small, both
in size and cost.

These qualitative remarks regarding the costs of heavy
water are supported by the detailed actual costs presented
in the paper, “Production of Heavy Water,”” by Bebbington
and Thayer (2). Of the total direct cost of manufacture of
heavy water (99.80;, 12:0) at the Savannah River Plant,
93¢, is expended in hringing the concentration from natural
abundance to 159 1J:0. Similarly, the investment in the
facilities for concentration to 157 constitutes 96¢, of the
total investment in process facilities. Overall, including
handling charges, depreciation, and other fixed charges,
the price of 1577 1):0) from the Savannah River Plant would
probably be no more than $1.00 less, per pound of D»0O,
than that of 99.8¢. 12:0; the cost of 90¢, 1):0 would prob-
ablv be about $0.40 less than that of 99.8%.

The misconeeption as to the relative costs of intermediate
and high concentration of 120 may have originated in the
knowledge that economiecally inferior processes, vacuum
distillation and electrolyvsis, are used in the final stages of
fractionation. Because the quantities of water handled are
so small in these higher stages, the advantage of the sim-
plicity and dependability of these processes can be had
without appreciable cost penalty.

The control of a nuclear reactor by variation in H.O-
D.O ratio, as suggested by Klug and Zweifel, may be

feasible, but I should like to point out that if this ratio is
to be varied quickly and repeatedly in a large inventory of
water, a fractionating facility of very large capacity must
be provided.
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[Editor’s Note: This information should have been made
available to the authors as a result of editorial reviews, but
was not because of inadvertence in this office.]

Delayed-Neutron-Groups Number Reduction

By reducing the number of the delayed neutron groups,
the tractability of the reactor kinetic equationsisincreased;
in doing the calculation with a digital computer one saves
machine time; in computing on an analog computer some
integrators are saved. Especially in space-dependent ki-
netics these savings can be quite considerable.

Two procedures have been proposed for the determina-
tion of the constants for the smaller number of delaved
neutron groups. According to the first procedure described
by Skinner and Cohen (1), the constants are to be deter-
mined in such a way that the asymptotic behavior of the
frequency response is accurately represented. For thermal
fission of U2® and approximating with two groups, the
relative abundance factors and the decav constants are
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According to the second procedure (2) the new groups are
to be introduced in such a way that in the kinetic equation
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is well approximated up to a time r. We find good repre-
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