Supplementary Material
Supplementary Figures


Figure 1 Electro-hydrogen coupling energy module


Figure 2 Heterogeneous energy homogenization model


Figure 3 Flexibility margin analysis


Figure 4 Flowchart of the flexibility margin calculation method


Figure 5 The value of load, photovoltaic plant output and wind farms output.


Figure 6 The Simulation Analysis of scenario 2.


Figure 7 The Simulation Analysis of scenario 3.


Figure 8 Flexibility margin analysis of scenario 1.


Figure 9 Flexibility margin analysis of scenario 2.


Figure 10 Flexibility margin analysis of scenario 3.


Figure 11 Renewable energy abandonment rate.
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The state space expression of the scene is generated according to the model expression generated in the first step and brought into equation (18).
Does the result converge?
Start
The initial SOC value and the output of each unit are assigned to the system as initial values
Based on the historical data of load and renewable energy, the estimated output value of energy storage SOC is calculated as the reference track yref.
The objective function is generated in combination with equation (29) and solved based on MPC
Modify the flexibility constraint and initial value according to equation (8-13)
Corrected initial value
Combined with equation (14-17), the dynamic analysis of scene flexibility calculation is carried out based on the calculation results, and the flexibility index is calculated

Combined with formula (1), the model expression is generated according to the power characteristics of each element in the electric hydrogen coupling energy module.
Calculate the system control increment in combination with equations (33) - (44)
Calculate the control quantity u(k+1)=u(k)+△u(k) at the current time, and execute the control quantity until the next time
k<NP?

Are the air, light and load rejection values minimum?
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