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Abstract: With the large-scale interconnection of Renewable Energy Sources (RESs), their intermittent and stochastic
characteristics bring great challenges to the frequency stability and control of the power system. Based on the existing
automatic generation control framework, an optimal control framework based on model predictive control (MPC) is
proposed according to the complementary characteristics of conventional generators and plug-in electric vehicles (PEVs).
The MPC load distributor can control the regulation power from conventional generator sets and PEVs according to the
dynamic and AGC execution cycles of conventional generator sets and the PEVs at different time scales, so that the ACE
tracking error and the adjustment cost can be minimized by meeting regulation power and power constraints. Simulation
results show that the proposed method can achieve AGC performance improvement and cost saving.
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Table 1 Main parameters of the simulation example

PEVs %

o HRIA LA B A PEVs
ip=s cg cg 4 CEo N
! AP/ AGC®/ Ml o Ko
A5 ! ' AR/
p.u. p.u. Ty /s pau. Ty/s
1 -0.8~0.8 -0.5~0.5 8 0 0
2 -0.8~0.8 -0.5~0.5 8 -1.5~15 16
3 -0.8~0.8 -0.5~0.5 4 -1.5~15 8
4 -0.8~0.8 -0.5~0.5 4 -1.5~15 4
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Fig. 2 Output and frequency deviation of control of

only generators in example 1
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Fig. 3 Output and frequency deviation of coordinated

control of PEVs and generators in example 2
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Table 2 RMS of frequency deviation of all examples
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Table 3 Cost factor of units and aggregator
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