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also indicates the storage capacities required for the electrical and thermal stores.
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Figure 6. Stored energy profiles for our control profile.

5 CONCLUSION

We have formulated the problem of controlling an energy system with electrical and thermal energy storage
when the cost of grid electricity varies with time of use, and used Pontryagin’s principle to determine necessary
conditions for an optimal control when grid export is not permitted and there is no local energy supply.

Each storage system has three possible control modes: charge, off, and discharge. The optimal mode for each
storage system at any instant depends on the price of electricity relative to two critical prices—one for the
electrical storage system and one for the thermal storage system.

We have used an example to illustrate how a control sequence satisfying the necessary conditions for an
optimal control can be constructed. But we have also shown that further analysis is required to find the optimal
control, and to prove uniqueness. Future work will also investigate the effect of storage capacity constraints
on the optimal control.
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