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Abstract

The coal calorific value calculated by using the method of mechanism analysis has slow response
speed and big dynamic error under variable load conditions. In order to solve this problem, a dy-
namic compensation method based on state observer is proposed. Based on the load-pressure
model of unit, the total heat input into the boiler is constructed by the drum pressure and the tur-
bine primary pressure. The dynamic relationship between the boiler fuel flow and the total heat is
described by a high order inertia link. By designing a state observer for the high order inertia link,
the intermediate state signal with smaller inertia is obtained, which is divided by the fuel flow to
gain the signal of the coal calorific value. The signal of coal calorific value has small dynamic error
under variable load conditions, Experiments show that: the signal of coal calorific value has better
behaviors on disturbance restraint and dynamic response.
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Figure 1. Dynamic compensation model for gain soft-sensing
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Figure 2. Simulation curves of gain soft-sensing based on state bserver
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Figure 3. Simplified nonlinear dynamic model of unit load-pressure
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Figure 4. Dynamic compensation model for coal calorific value soft-sensing
based on state observer
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Figure 5. Simulation curves of coal calorific value soft-sensing based on state
observer and dynamic compensation
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Figure 6. Coal calorific value under variable load conditions
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Figure 7. Coal calorific value under variable coal quality conditions
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Figure 8. Coal calorific value under conditions of the start-up and shutdown
of mill
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