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5.2.3
Title
Smart Home load control use case
5.2.3.1
Description
This use case is a key constituent of home energy management. Fine-grain control of all electrical appliances, be they connected to a communication network or not, makes it possible for the home to be fully integrated in a smart grid, where supply does not merely follow variations of aggregate loads , but a two-way mutual adaptation is possible to support a much better overall efficiency and a better matching  of available energy resources to the needs of consumers.

Two variants of this use case are, respectively, power-based or energy-based load shedding.

In power-based load shedding, a threshold on aggregate power may vary on different time-scales and requires instant adaptation by either shedding(turning off) or deferring loads. This corresponds to the case where the home is connected to a regular distribution grid where demand management is dictated by the distribution system operator.

In energy-based load control, the home operates on a limited energy budget for a given time span (e.g. 24 hours) and loads may be shed or shifted to stay within these limits. This corresponds to the case where the home is part of a microgrid that sets a priority on the use of limited local energy resources, with recourse to the external distribution grid used only as a last resort.
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5.2.3.2
Source
Orange Labs (ETSI)
5.2.x.3
 Actors

· Energy distribution operator or microgrid management system

· Home energy management system

· Individual home appliances that can be controlled either directly or indirectly
· Home M2M platform

· Home users

· Home context
5.2.3.4
Pre-conditions 

5.2.3.5
Triggers
• Change of power threshold set for home electricity consumption by energy distribution operator (for power-based variant)

•
Turn on appliance that leads to exceed set aggregate power threshold

•
Change of energy budget for target time-span(for energy variant) : this may be due to e.g. better than predicted solar generation from PV panel

•
Deviation from predict use that leads to significantly deviate from allocated resources.
5.2.3.6
Normal Flow

· In both variants of this use case, appliances whose use can be deferred are deferred in order of decreasing priority, then appliances that can be turned off are shed in order of decreasing priority, according to the category they belong to :comfort, entertainment, non-critical assistance, security, safety& critical assistance  (the latter category shall in principle never be turned off), until the constraints are met. Closed loop control can be applied iteratively to individual appliances.

· In case the power threshold or energy budget increases, a similar iterative procedure can be applied in reverse order by turning on appliances whose use might have been previously deferred.
5.2.3.7
Post-conditions
· Aggregate power  returned under threshold

· Aggregate energy within budget in target time span
5.2.3.8
High Level Illustration

5.2.3.9
Potential requirements
· The M2M System shall provide the capability to publish semantic descriptions of individual appliances with reference to their key properties and the groups of appliances they belong to, so that appropriate priorities can be applied to them. 

· The M2M System shall provide the capability to take into account a high-level  semantic interpretation of the current home context (e.g. whether home users are present or no, what activities they are engaged in), so that priorities in the use of appliances can be qualified by this context. 
· The M2M System shall support parsing and interpreting semantic descriptions.

· The M2M System shall support resource discovery based on semantics for all appliances that use electricity, even if they are legacy non-connected appliances, using dedicated sensors such as smart plugs or general purpose sensors such as infrared cameras for this.
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