W EAES) 2025 H55K FH 11 ELECTRIC DRIVE 2025 Vol.55 No.11

N

BT IS F MR RS 5 DU
T4 1] SRS
AEZX ZEF HERE BE A JTXF HIME’

(1.Z=8 B MARFTENE BAFRFHRLR, =8 L9 650217;
2RERF HRAERNEFIRELLRT, KZ 300072)

e

FEE Hre i & B LA SR gt REALE ORI I M 52 e R R R 8 AT, o — R &R
GEARHE AR 45 A TR AR, 23 THRE I i X B2 U5, 38 I Fe ) RS MR (5 A 4 . BT LR R, 5% T HL
FR A0 57 ey 2 55 E DO R 1 e flh e AR T A7 e SR IR, T B T B R Tk i s S
P, PR R RIARG 14 S7 g A 3 s RS TR 5 L, B AR T 6 T Sl AN = 4l e S 7R 0l 7 g A0 4 o, S 3% XU 2
b A7 g U Sl R ERGHTAM AR 238 05 46 B2 I 5 SR, a0t 25 PE R AL R R AR g A IRDB FR A L B 1 T R
THRE OB SR AR 7 58 | SR M ARAIE AT 30 2R el A 1 1) S e 18 4 A LA B P ik 4 ) ISR 5 e i,
b = X T RGE RO BN, BT TR I O S A AR T TR T R G IRARE 07, O 1 SRR AR T IR
o A P26 BER

SRR - LA AR S0 T 5 SIS TR R AT 5 67 A0 254 ) 5 A TR 4 i

RESESTP273 XEEFRIEES:A  DOI:10.19457/.1001-2095.dqed25641

Load Frequency Predictive Control with Electrolytic Aluminum Load Participation
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Abstract: New energy power generation has strong volatility and randomness, and its large-scale grid
connection seriously affects the stable operation of power grid frequency. The new generation of power system also
relies on communication network for data transmission, which will consume a lot of network resources and increase
the communication burden. In order to solve the above problems, the frequency control was studied which is in the
event-triggered model of electrolytic aluminum load participating in the secondary frequency control of the power
grid. Firstly, a load frequency control model was designed, considering the participation of electrolytic aluminum
load in the secondary frequency control of the power grid. Secondly, a load frequency control strategy based on a
dynamic event-triggered model predictive control was proposed to mitigate wind power or load fluctuations and
conserve communication network resources. Furthermore, an auxiliary optimization-based load frequency control
design scheme was developed by considering the limits of thermal power unit and electrolytic aluminum load, so as
to solve feedback gain matrix and weighting matrix parameters to ensure asymptotic stability of the closed-loop
system. Finally, simulation tests conducted on a three-area power system demonstrate that the proposed control
scheme significantly enhances the frequency regulation capability while saving communication network resource.
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Tab.4  Performance indicators for MPC and optimal control
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