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Massive distributed flexible resource virtual power plant control strategy

considering uncertain new energy consumption
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Abstract: The peak sharing pressure on power systems is intensified by the integration of renewable energy, making massuve distributed
flexible resources regarded as crucial for virtual power plant (VPP) planning and operation. A VPP model addressing renewable energy
uncertainty is proposed: an improved Transformer method forecasts renewable output, a distributed resource aggregation scheme is de-
signed, and a corresponding control strategy balancing security and economy is developed. Validation using real regional data and grid to-
pology is used to confirm that the scheme effectively supports renewable energy utilization and system stability.
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Fig. 1 Massive distributed flexible resource aggregation
virtual power plant model structure with uncertain new

energy consumption
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Fig. 2 Output curves of renewable energy such as
photovoltaic and wind power in a typical day in a certain

region
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Table 1 Training results of each time series prediction

model
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Table 2 Time-of-use tariff
HLtl i} B B/ (OG- kWh™)
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Table 3 Demand response interruptible load power

response speed coefficient
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Table 4 Related parameters of energy storage device
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periods and scenarios
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Fig. 4 Income of virtual power plant with massive
distributed flexible resources under different scenarios at

different times
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Table 5 Research on the safety of distribution network with the participation of virtual power plants with massive distributed

flexible resource aggregation at different periods

Yt ZHON s/ ME SSON ]
HAL R R 0.960 p.u. @ bus 18 1.050 p.u. @ bus 1
: -0. | )
i %Eﬁﬁﬁ 0.66 deg @ bus 18 030@g@pm30
HIHAE 0.05 MW @ line 2-3
ToUIhFE 0.03 MVAr @ line 5-6
H R B 0.959 p.u. @ bus 18 1.050 p.u. @ bus 1
. . H R AH A -0.68 deg @ bus 18 0.24 deg @ bus 30
2 h 0 min—3 h 15 min - i
A YIFE 0.05 MW @ line 2-3
TCUIAE 0.03 MVAr @ line 5-6
B R R E 0.958 p.u. @ bus 18 1.050 p.u. @ bus 1
o o T %Bﬁﬁﬁ -0.72 deg @ bus 18 ozs@g@pw30
A IBFE 0.05 MW @ line 2-3
ToUIiFE 0.03 MVAr @ line 5-6
FH R MR AE 0.957 p.u. @ bus 18 1.050 p.u. @ bus 1
; -0. 1 22
31 30 min—s h 45 min EE.E*E% 0.76 deg @ bus 18 0.22 deg @ l.)us 30
HIHAE 0.05 MW @ line 2-3
ToUIhFE 0.03 MVAr @ line 5-6
ZENEN YN 0.959 p.u. @ bus 18 1.050 p.u. @ bus 1
T o, @m@m -0.71 deg @ bus 18 Q%d%@@mm
A DIFE 0.05 MW @ line 2-3
ToUHiFE 0.03 MVAr @ line 5-6
VAN A 0.962 p.u. @ bus 18 1.050 p.u. @ bus 1
. HAL R AH A7 —0.68 deg @ bus 18 0.43 deg @ bus 30
7h—7h 15 min - -
HIHFE 0.05 MW @ line 2-3
ToIhFE 0.03 MVAr @ line 5-6
H, R B 0.964 p.u. @ bus 18 1.050 p.u. @ bus 1
; O bus 1 4 b
7h 15 min—7 h 30 min @.H—Ztﬁﬁ] 0.50 deg @ bus 18 0.45 deg @ .us 30
A YIFE 0.05 MW @ line 2-3
TCUIiAE 0.03 MVAr @ line 5-6
FL R M (L 0.964 p.u. @ bus 18 1.050 p.u. @ bus 1
T %Bﬁﬁﬁ -0.52 deg @ bus 18 044@g@pw30
ZEPIIEY 5 0.05 MW @ line 2-3
ToUIiFE 0.03 MVAr @ line 5-6
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