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households and utility company bene t from CES. In addi-

and ll valleys in system load. We introduce a method stem-

pro le is modeled using a characteristic function and Shapl

bined with uctuating renewable energy production makes

mands and lling valleys in total system load of the locality

consumption of a household is de ned as a consumption pro-
le that is as uniform as possible provided the household has
a nancial incentive for choosing such a consumption pro-

le. Concepts from economic theory have been applied to

both households and utility companies bene t from CES.

not at the local community level like CES. An ef cient energy

pany bene t from CES deployment. We introduce a method
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gram (GP). The resulting consumption pro le of the commu-

the overall non-uniformity of aggregate load pro le. For a

Households de ne a

per period battery storage ef ciency.

In macroeconomic theory, intertemporal trade is de ned as

riod, how to choose an optimal consumption pro le

, peaks in consumption are attened.

restricts the optimal consumption pro le such that no house
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ists for a GP, and the trick to solving it ef ciently is to conv

in which the bene ts of cooperation among players can be

acteristic form consists of a nite set

struction of a characteristic function that re ects the con

load pro le of the community. The contribution of house-

represents the load pro le of a household,

quirements, the characteristic function re ects the contr

non-uniformity in total load pro le of the community.

households with each solution re ecting a certain type of fa

contribute signi cantly to the non-uniformity of total loa

fying and solving GPs. We see that the consumption pro le is

company is presented with a load pro le that is as balanced as

load pro le is 2.2234, while the resulting optimal consump-
tion pro le has a PAR of only 1.0472. The charging pro le of
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. Optimal consumption pro le for 10 households with

with their individual share, (d) Optimal consumption pro l
of 10 households, (e) Battery charging/discharging pro le

consumption pro le of all households with CES is almost per-

timal consumption pro le of all households, (black+multi-

pro les, (multi-colour) Amount of stored energy sold to all

CES batteries’ charging/discharging pro le and the amount

pro le of all households which is the same as shown in Fig.

charging and discharging pro les with cyan bars represent-

CES for storing energy, thereby resulting in pro ts for both

all non-uniformity of load re ects in the price at which the
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the PAR of aggregate load pro le of all households in the

Thus, in this proposed model, the utility company bene ts
from a highly balanced load and all households bene t from

households and utility company bene t from CES deploy-

an incentive to cooperatively share the bene ts of CES by

stored energy to balance the load pro le of the entire commu-

metric program. The resulting optimal consumption pro le

“Demonstration of community energy storage eet for
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