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Peak shaving incentive mechanism of new energy microgrid
based on spot real-time balance

MA Xiping', SHEN Weicheng', YANG Chen®, DU Songhuai®* , SU Juan®,
ZHAO Fengzhan?, DONG Yanjun®
(1. State Grid Gansu Electric Power Company, Electric Power Research Institute, Lanzhou 730070, China;

2. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract In order to achieve the purpose of market control when a high proportion of energy micro grid with certain
regulation ability is incorporated into a large distribution network or rural power grid. In this study, the incentive method
of new energy micro grid participating in peak load regulation auxiliary service based on spot real-time balance market
is used to study the incentive effect of new energy micro grid participating in peak load regulation auxiliary service
under the market mechanism environment of spot real-time balance. Through example verification, the real-time
equilibrium market clearing results show that under the incentive scenario of new energy micro grid participating in peak
regulation, both the unit assessment cost and the peak regulation compensation cost are reduced, and the peak
regulation revenue is increased by 55.27% . In this study., by combining the assessment index of grid connected
generating units to provide peak load regulation auxiliary services is proposed. The incentive method of new energy
micro grid participating in peak load regulation auxiliary services in assessment and incentive link is added and it can
effectively stimulate the potential and willingness of market peak load regulation subjects and ensure the safe and
stable operation of the grid.
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Index assessment standard of new

energy microgrid peak regulation
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e , VA WG BE e
ML A (MW /min)
Adjustment
Unit type Regulating
accuracy
speed
K HLHLEH =0. 8Py <0.03
Thermal power unit
K AL 0. 015Py <0.03
Hydropower unit
BraelRHLA 0. 9Py <0. 03

New energy unit

T Py LA I BUE 25 4

Notes: Py is the rated capacity of the unit.
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Table 2 Basic situation of generator set in new energy microgrid

AV

Power plant

LA/ MW
Installed capacity

B R /MW

Maximum adjustable output

%9/ kV
Voltage grade

H#,J” 1 Power plant 1 2 400
]~ 2 Power plant 2 1200
H, ) 3 Power plant 3 1 340
#H, T 1 Thermal power plant 1 600
H,)" 4 Power plant 4 600
i, ) 5 Power plant 5 700
#H )] 2 Thermal power plant 2 300
H,J” 6 Power plant 6 600
i, ) 7 Power plant 7 200
#H, ] 3 Thermal power plant 3 660
) 4 Thermal power plant 4 600
#H ] 5 Thermal power plant 5 600
#H, ] 6 Thermal power plant 6 660
ML)~ 8 Power plant 8 210
ML)~ 9 Power plant 9 1070
#H, ] 7 Thermal power plant 7 600
] 10 Power plant 10 1 300
K% 1 Wind farm 1 185
K H3 2 Wind farm 2 191
K35 3 Wind farm 3 175
K H ¥ 4 Wind farm 4 400
/% / 6 Wind/Photovoltaic/Storage 443
St/ fi# Photovoltaic/Storage 150

2 400 500
1 200 500
1 340 220
600 220
600 220
700 220
270 220
600 220
200 220
660 220
600 220
600 220
660 220
210 220
1070 220
600 220
1300 220
185 110
191 110
175 110
400 220
443 220
150 220
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Table 3 Comparison of the power penalty for peak

load regulation in different scenarios MWh

Ay i 37 5 i 4TIRZ 5
Month Standard scenario  Incentive scenario
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Table 4 Clearing results of real-time equilibrium trading market for peak load regulation of new energy microgrid

75 Z R/ WEDTERE/MWh  ERME /T os IRIEIR A/ JT T
Iy .
3 MWh i Contribution of Peak load Peak load
Scenario

Checking power Assessment fee  peak load regulation compensation income
R e 5 43. 25 2.16 837. 89 25.14 22.98
Standard scenario
i 20. 83 1.04 1223, 85 36. 72 35. 68
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