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Model predictive control of compressed air energy storage system
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Abstract: Compressed air energy storage is a new physical energy storage technology, its thermal cost reduction and en-
ergy efficiency improvement can be achieved by using model predictive control. In order to realize the temperature control
of the compressed air energy storage system, the thermodynamic characteristics of heat exchanger system, thermal energy
storage system and salt cavern gas storage system in the compressed air energy storage system are analyzed. Based on the
analysis, the lumped parameter and distributed parameter coupled system model of the compressed air energy storage sys-
tem is established. Then, the model predictive control strategy is designed for the coupled system. For solving controller’s
complex constrained optimization problems, a discretization method based on Cayley—Tustin transform is proposed to im-
prove the control accuracy of compressed air energy storage system. The simulation results show that the model predictive
control can avoid the disturbance caused by the weather change, and can effectively improve the heat energy utilization of
compressed air energy storage system.
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Fig. 1 Diagram of the compressed air energy storage system with salt cavern air storage
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Fig. 2 Diagram of the compressed air energy storage system
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tem (HT);constant tank system(CT)
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R™ ) JE il IR 10 TR AR R B A S5 A T SR A 1.
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h 2
Bu(jh) + Eg(jh),
z(jh) + x((j — 1)h)

_|_

y(jh) =~ C 5 +
Du(jh) + Fg(jh),
z(0) = o,

(25)
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Ti —Tj ij + x5 U 9j
= 4+ B— + F=
h 2 NN
(h) _
xO = Zo,
YoM p 9
Vvh 2 Vh Vh
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Hh: o = 2/h, Aq, Ba, Ca, D, EqF Fyj2 B U [A]
AMERGHE T, BT RFH:

A, By Eq
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1  #4PDE-ODERZ N T AN N
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FERX—H 0, ASARE] T EE AU RS e
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JOTEE B TE B I RN, AT 905 A FL PR S FH 11 e B 75 oK.
3.2 BERITE
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H bR R B e M TR A 129

min 3> < 2(Ck+ 1K), Qu(C, k + jlk) > +
u j=0

; (28)
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s Q- IE 8 16 31 2 1) S 7, RAE & & 41 4% W) 55
T ISR < - >R R RAE S 8] LT N
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J
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e Qb sE LHO = S ANQAL E T 5T QR
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AN N H Lyapunov BRI EAS H
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REDHF Hir R BN R 5 TR 25
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Hrh H, P R4,
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BiQAY By B;QAY By --- B;QBs+ R
B;QAq
BiQA3

BiQAY
AP SLTN
Umin g U g U‘max7
<S8

. (34)
X™in < SU + Ta(C, k|k) < X™,
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