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Dynamic Matrix Control of Boiler Bubble Unstable Water Level Safety
Based on CMAC Algorithm

ZHAO Xiaojun, FU Lianying
(Yunnan Special Equipment Safety Testing Research Institute, Kunming 650228, China)

Abstract; With a boiler starting up or stoping, the stream inside the bubble contacts to form a temperature difference,
which increases compression stress and tensile stress in the boiler, causing the unstable water level of the bubble to overshoot
or oscillate, resulting in large fluctuations in water level. A dynamic matrix control method for boiler bubble unstable water
level security with Cipher Based Message Authentication Code (CMAC) algorithm is proposed. Introduce CMAC prediction
algorithm to predict the trend of dynamic boiler bubble water level changes. The target water level reference trajectory is de-
signed to compensate time delay to avoid water level overshoot or oscillation. Using a dynamic matrix to ensure that the de-
layed bubble water level after optimizing the control variable is the same as the non delayed bubble water level, achieving the
optimal control of water level output error. The test results show that with the boiler in a stable load operation state and un-
changed steam flow rate and feedwater flow rate, the designed method can maintain the bubble water level near the set value
with a small fluctuation range, effectively achieving stable water level.
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