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T
.

Computer Code for Large Leak Sodium-Water

Reaction Analysis — SWACS/REG 3 —
(General OQutline)

— Large Leak Sodium-Water Reaction Analysis (Report No.3, Revision) —

Osam Miyake*, Yoshihisa Shindo*, Minoru Sato*

Abstract

The computer code "SWACS" has been developed in order to analyze the
pressure/fluid-flow phenomena during the large scale sodium-water reaction
accident of the steam generator on account of the safety design of the proto-
type LMFBR which PNC plans to construct.

This feport summarizes the mathematical models and numerical methods of
"SWACS'" code for users.

"SWACS" code is the integrated code which consists of four calculation
modules, since the analytical aspects of the large scale sodium-water reaction
phenomena are taken into consideration, i.e. ; the initial pressure spike, the
propagation of pressure spike through the secondary loop, the quasi-steady
pressure and the water leak rate which governs the whole phenomena directly.
"SWACS" main routine controls I/0 procedure of these calculation modules and,
if need be, controls the parallel calculation.

The mathematical model and numerical method of each calculation module
are as follows :

(1) the initial pressure spike calculation module solves the liquid hammer
equatioﬁs for the combination of one-dimensional spherical/linear co-ordinates
using the method of characteristics.

(2) the pressure propagation calculation module solves the liquid hammer
equations for the network model of one-dimensional pipes using the method of
characteristics.

(3) the quasi-steady pressure calculation module solves the liquid and gas
flow equations for the network model of nodes and links using the implicit

method.

* Steam Generator Safety Section, Steam Generator Divisiom, O-arai Engineer-

ing Center, PNC.
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(4) the water leak rate calculation module solves the fluid-flow equations
of the two-phase (homogeneous) water flow for the one-dimensional pipe using
the finite difference method (ICE method).

This report is the revision of Report NO.3 of "Large Leak Sodium-Water
Reaction Analysis" series (SN952 78-05) and contents following modificatioms
and additional explanations.

(a) the code version name is adopted, and this report describes "SWACS/REG3"
version.

(b) the description of numerical methods are added in the appendix section.
(¢) the numerical treatment of boundary is improved in the water leak rate
calculation.

‘(d) the code structure is rearranged after re-assembling subroutines.

(e) the explanations are annexed in each section.
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