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Soft Constrained MPC on Water Level Control in Steam Generator of

a Nuclear Power Plant

JIANG Di! LIU Xiang-Jie' KONG Xiao-Bing!

Abstract In the nuclear power plant, the water level control of the U-tube steam generator (UTSG) plays a vital role on
the safety of the nuclear reactor operation. Model predictive control (MPC) has been a quite effective way of controlling
the water level of UTSG, due to its water level constraint handling ability. However, when the nuclear power plant
is working under wide load changing condition, the water level hard constraint may deteriorate the closed-loop control
performance and even cause instability. This paper presents a soft constrained MPC on the UTSG water level control
based on the linear parameter varying (LPV) model. A terminal constraint set is computed off-line to reduce the online
computation burden and ensure stability. Slack variables are introduced in the MPC formulation to relax the water level
and terminal constraint in a straightforward way. Simulations under both the steam disturbance and the power-level

changing show the effectiveness of the proposed controllers.
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