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Abstract: In the context of high proportion of new energy grid connection, in order to ensure the safe
and stable operation of the new power system, it is important to find the adjustment potential of various
types of flexible resources. Therefore, a day-ahead and real-time two-stage collaborative optimal model
of multi-class flexible resources was proposed. Firstly, the uncertainty of new energy power generation
was simulated by scenario simulation and scenario reduction technology, and the types and advantages
of flexible resources on the power side, user side and energy storage side were analyzed. Then, the two-
stage optimal framework of day-ahead and real-time was designed, and the risk economy dispatching
model was established. In the day-ahead stage, the start-stop plan and power generation plan were
determined according to the predicted power of the new energy, and the power balance was achieved
with the minimum operating cost. In the real-time stage, the power adjustment, call reserve capacity and
demand response degree were determined according to the actual simulated power of the new energy,
and the power rebalancing was achieved at the minimum expected cost. In order to characterize the
uncertainty of new energy, conditional value at risk was introduced into the objective function to
measure risk. Finally, the regional system was taken as an example for numerical analysis. The results
show that multiple types of power supply could achieve mutual assistance and meet the system load
demand jointly under the two-stage optimal system. The flexibility resources of the power side, user
side, and energy storage side played a collaborative adjustment function to enhance the flexibility of the
system. In addition, the two-stage risk economy dispatching model characterized the uncertainty through
conditional risk value, which better balanced the economy and safety of system operation.
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Fig.1 Power system regulation capacity and regulation needs
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Fig.2 Two-stage optimal framework
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Tab.1 Thermal power plant parameters
ASS  FAIEMW  BEAFEMW  EFRBEIIRMW  ax10 (MW D) BEMW ) o R R )
1 300 1000 500 0.471 0.270 15.23 10 39.1
2 180 600 300 0.664 0.274 11.71 8 23.4
3 165 550 275 0.808 0.282 9.79 8 227
4 135 450 225 1.120 0.293 3.88 7 20.1
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Fig.7 Geographical distribution structure of hydropower
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Tab.2 Hydropower plant parameters

FEZEX10 m® L (s )

IKEE ZEE/MW Hokk/m R

52 /N /)N 54
HP1 150 400 855 50 310 50 0.80
HP2 250 6.73 1327 100 420 70 0.82
HP3 700 13.00  20.60 200 850 95 0.85
HP4 1000 2450 40.00 300 1140 105 0.84
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Fig.8 Natural incoming water
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Tab.3 Two-stage risk cost

H HIRAR/ TG S HIER A/ 7T R (/70
HEAE =k {1k & & il [ BCcvar
10571039.79 46875 0 -464820.26 0 642688.3574 111952278
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