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Event-triggered multi-objective economic predictive control of boiler-
turbine systems

TIAN Yu, HE De-fengt, MU Jian-bin
(College of Information Engineering, Zhejiang University of Technology, Zhejiang 310000, China)

Abstract: For the multi-objective control problem and computational burden of 160 MW boiler-turbine systems, this
paper proposes an event-triggered multi-objective economic model predictive control (MO-EMPC) strategy. Combining
with the lexicographic method and the production process requirements, boiler refueling is taken as the highest priority
control objective, the main steam control is taken as the second priority control objective, and feed valve control is taken
as the third priority control objective. A hierarchical receding horizon optimal control problem is formulated
accordingly. The auxiliary positive-definite functions at boiler-turbine systems economic optimal equilibrium points are
defined, which are used to design the contraction constraint condition. The triggered mechanism is then designed by
relaxing contraction constraint. A lightweight multi-objective predictive control scheme with guaranteed stability and
economic performance is established. Compared with the time-triggered lexicographic MO-EMPC, the proposed
method decreases the calculation amount by reducing the solution frequency, and realizes the economic performance of
the boiler-turbine system.
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AIAT R
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Zk =k = 04T, B EZH0 < o < LA RGE
(16) TEMR 5138 O § P KT LU B P17 1 (2, ws)
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— Lo (2(0kj), u*(0]k;)) < 0. 27)

) EBBIE[k; + 1, kj + Ny, — 2] Y F R iz /7
Fla(k; +14). 55 1) I 12
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Hrhie [1,N,, — 2.

N H &k + Ny, — LAk I %0 (¥ 5 11 7 41
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fe, ki1 = kj + Ny, BHARNV, FRUTHI3E R 4t (16)
7RI G e = A
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Vi (2(kj41)) — Vala(k; + N, — 1) <

e (2(kjs1), 0) = Va(a(k; + Ny, — 1)) =

(1= a)(Vy ((kjt1)) = Valk; + Ny, = 1)) <

(
(

Wk +i-1) <0, (28)
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VAT 3 IE T8 F R P A=) 8 2 KO
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