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Abstract

In present Study, RELAP5-3D code is used to simulate the large break loss of coolant accident
(LBLOCA) of Maanshan Nuclear Power Plant. The Plant employs a Westinghouse designed
three-loop Presssurized Water Reactor (PWR). In the simulation, the multi-dimensional components
of RELAP5-3D code are used to simulate the downcomer and core regions within the reactor pressure
vessel (RPV). The Results of the simulation are compared with RELAP5-3D results obtained from
the traditional one-dimensional modeling of these regions.

In the multi-dimensional simulation of downcomer, the limits of counter current flow (CCFL) in
downcomer ends earlier by five to ten seconds than that in.the 1D simulation. It makes core reflood
starting early and lowers the peak cladding temperature (PCT) by 10°F. The oscillations of cross flow
between the downcomer regions connected to intact and broken loops are less violent than these
observed in the 1D simulations.

In the multi-dimensional simulations of core, the predicted PCTs are between 240 and 500 °F
higher than that in the 1D simulation. It is observed that the capability of core sucking back the coolant
is less during the early period of transient. But the major phenomenon that affects the predicted PCT is
the core self circulation that caused by liquid entrainment in core region during the reflood period. The
entrained Liquid falls back to lower plenum through the core bypass region. Heat transfer in the upper
part of the core is improved significantly improved due to the liquid flow through the bypass region. In
the 1D simulation, larger amount of liquid is predicted to be entrained by the steam. The amount of

liquid entrained is higher when the core is modeled by finer meshes in the X-Y plan.



When both downcomer and core are modeled multi-dimensionally, the earlier termination of
CCFL and enhancement of self circulation in the 3D simulation of downcomer have a tendency to
lower the predicted PCTs. The predicted PCT is still about 30 °F to 120°F higher than that of 1D

model.



