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Description:
Adaptive Load Management (ALM) provides a framework and structure for demand response

strategies, by formulating them as optimization problems of different demand entities in the
system over multiple time horizons. We provide a comprehensive point of view, in both temporal
and spatial aspects, emphasizing the relationships of the decisions made by different entities in
the system. The spatial scope of the framework ranges from the system/market operator, load
serving entities to the individual end-users. The temporal scope includes decision-making
processes for long-term investment into demand efficiency to near real-time adjustment of loads
with respect to the volatile real-time price.

In terms of multi-temporal aspect of demand optimization, we propose multiple clearances and
adjustments of demand and supply along the time horizon as more information becomes available
approaching the actual generation and consumption. When the time comes close to the real-time
operation, if the loads can be adjusted for balancing and stabilizing the system with the right
signal represented by the real-time price, the decision making procedure of the system operator,
the load serving entities and the end-users can be supported by Lagrange dual decomposed
optimization. We define the problem of decision-making by each entity at different time stages,
with illustration of how these ideas could work within a large system. We especially explore
methodology for solving the dual decomposition problem of economic dispatch by the system
operator, and the conditions for the decisions to converge to the system optimum. The main
contribution of this work is in identifying the mathematical relationships between the multi-
temporal and multi-spatial objectives of the electric energy system, and defining the effective
methods of balancing the different objectives at different time horizons.
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Figure 1. Information exchange in Adaptive Load Management
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