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SAVANNAH RIVER PLANT

January 20, 1988 INFORMATION ONLY

TO: J. W. McClaxd, 703-F

FROM: T. A. Reilly, 2&4-2H L

SAFE THICKNESS FOR D1 DISSOLVER WITH 1500 GM PLUTONIUM

SUMMARY

There is some concern that the FB-Line D1 dissolver may have been
pressurized above the liquid head pressure by a reaction that occurred
in the dissolver. The D1 Pu limit of 8.8 kg is based on a tank with an
inner slab thickness of 3.34" and a wall thickness of 0.40" for a
total slab thickness of 4.14". When the incident occurred there was
less than 1500 gm Pu (1323 gm) in the dissolver. Some calculations
were made to determine the safe slab thickness for 1500 gm Pu in the
D1 dissolver. Calculations show that 1500 gm Pu can be safely
contained in a 6" thick D1 dissolver provided the cabinet panels are
in place.

DISCUSSION

The D1 dissolver was treated as a 6 £t by 8 ft slab 6" thick. The
wall was ignored and the Pu solution thickness was taken as 6". The
back surface of the dissolver was taken as 5" away from the
maintenance panel unless otherwise noted and the front surface of the
dissolver was taken as 25" from the operating panel. Full water
reflection was assumed at the panel faces.

Calculations were made using the computer codes HRXN and KENO as
described in DPSOP 131 Section IV E. Code bias was based on the bias
determined in H. K. Clark's Memo DPST-79-524. K-effective critical is
taken as 0.99 with K-effective safe taken as 0.94. Three times the
KENO K-effective standard deviation was added to the K-effective to
determine K-effective max. This K-effective max must be 0.94 or less
to be safe. Materials used in the calculations are shown in the
attached Table. The 1500 gm of Pu was conservatively assumed to be in
the shape of a right circular cylinder 6" thick. The K-effective was
determined for cylinders of various radii to determine a maximum and
to verify that this maximum does not exceed a safe wvalue.




Results are presented in the attached Figure. When the 6" slab is 5"
from the maintainence panel and 25" from the operating panel the
K-effective is less than 0.90 and is safe. Moving the dissolver 2"
from the maintenance panel is still safe with a K-effective of 0.%4.
When the dissolver is against a fully water reflected maintenance
panel the delta K-effective is less than the required margin of 0.05
but does not calculate as critical. In summary, a D1 dissolver
increased in width to 6" is safe under operating conditions provided
it contains no more than 1500 gm of Pu.
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D 1 DISSOLVER WITH 15600 GM PLUTONIUM
SIX INCH THICK SLAB; §% PU-240
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