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Abstract; A large number of distributed new energy incorporated in the grid through inverters is
one of the characteristics of smart grid, resulting in the change of the power flow and the voltage
distribution characteristics of smart grid, which will influence the stability of the smart grid. A
dynamic model to analyze the process of instability and chaotic behavior of smart grid was firstly
presented by using droop control strategy, equivalent generator and dynamic load model. With the
simulation results, the asymptotically stable, cycle operation, quasi-periodic operation, chaos,
hyperchaos and voltage collapse could be obtained under different initial conditions in smart grid.
And it was found that the bifurcation, chaos, hyperchaos and voltage collapse were the middle
processes of instability in smart grid. To prevent the instability accidents, the timely and effective
control should be taken before the critical point.
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Fig. 1 Typical smart grid structure
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Table 1 The corresponding initial values and Lyapunov exponents of each operating status
BITIRAS (x,u) WIE L L L, L,
LR (0.6,0.02,0.1,0.85,10) -0.7312 -2.4072 -0.4358  -20.4961
ZJAMIR G (0.2985,0,0.201 1,1.12,10.945) -0.2036 0 -1.3755 -14.0536
HE S 30 (0.3,0,0.2,1.05,10. 995) -1.2355 0 0 -16.003 8
AT (0.3503,0.001,0.13899,0.915,11. 378) 0.977 4 -0.1573 0 -10.1573
DU i SR (0.3503,0.001,0. 138 99,0.915,11. 387) 0 -3.8227 -2.5735  -12.6687
HRTRTE (0.3503,0.001,0.13899,0.915,11.392) 0.3714 0.2072 0 -6.5251
B R i it (0.3503,0.001,0.13899,0.915,11.41) 1.5265 1.5346 -0.173 8 -0.6255
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