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Does integrated battery thermal and energy management need a hierarchical method?

For the battery SoC,the proposed hierarchical method is also a bit lower than centralized MH-MPC and about
3% lower than Method 1. These all indicate the necessityof integrated battery thermal and energy management
using the hierarchical method. Finally,the numerical results are summarized in Table 1.

Can a hybrid energy storage system reduce battery degradation cost?

This paper proposes a hierarchical sizing method and a power distribution strategy of a hybrid energy storage
system for plug-in hybrid electric vehicles (PHEVS), aming to reduce both the energy consumption and
battery degradation cost.

Does arule-based energy management strategy work in a battery/SC hybrid energy storage system?

The rule-based energy management strategy is proposed in Ref. for a battery/SC hybrid energy storage system
to generate the battery current reference in a robust fractiona-order diding-mode control, with
hardware-in-the-loop (HIL) to test the efficacy of the proposed control scheme.

Does hierarchical energy management reduce battery capacity loss for long-term driving?

Numerical results show that,compared with the centralized method,the proposed hierarchical method provides
a lower battery capacity loss for long-term drivingwith only about 20% computation burden. Compared with
standalone energy management without battery cooling,the total cost can be reduced by 12%-16% under
long-term driving.

How can a hierarchical energy management system reduce the cost?

Compared with standal one energy management without battery cooling,the proposed hierarchical method can
reduce the total cost by 12.09-16.11% (5.47-5.71 CNY/100 km) under long-term drivingwith only slight
short-term performance deterioration of 1.4-2.9%.

What is the power balance between Hess and battery thermal management?

The power balance between the HESS, the battery thermal management system, and the traction power
demand is given as Eq. (1), which indicates the electrical coupling relation of the battery thermal management
and hybrid energy management.
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