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Optimal Energy Consumption Scheduling in Smart-Grid
Considering Storage Appliance : A Game-Theoretic Approach
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In this research, we consider a smart grid network of electricity with multiple consumers connected to a
monopolistic provider. Each consumer can be informed the real time price changes through the smart meter and
updates his consumption schedule to minimize the energy consumption expenditures by which the required
power demand should be satisfied under the given real time pricing scheme. This real-time decision making
problem has been recently studied through game-theoretic approach. The present paper contributes to the
existing literature by incorporating storage appliance into the set of available household appliances which has
somewhat distinctive functions compared to other types of appliances and would be regarded to play a significant
role in energy consumption scheduling for the future smart grid. We propose a game-theoretic algorithm which
could draw the optimal energy consumption scheduling for each household appliances including storage. Results
on simulation data showed that the storage contributed to increase the efficiency of energy consumption pattern
in the viewpoint of not only individual consumer but also whole system.
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Table 1. Iterative Algorithm for Optimal Solution

1 * Initialize consumption schedule Ej for every user jEN

2 : Do until no user update his/her schedule

3¢ Select a user j

4: Solve local problem (19) using IPM to obtain new
optimal schedule Ej,

given schedules of other users, z_,.

5 If Ej changed, then

6: User j updates Ej and the provider announces the change
to others

7 End if

8 ©  Repeat 3~7 lines for another user
9 : Repeat 2~8 lines
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Figure 4. Changes in energy consumption of each consumer in

peak time

B No Storage DOStorage

Consumption Amount
N w = wv o ~

-

[«

1 2 3 4 5 6 7 8 9 10
User

Figure 5. Changes in energy consumption of each consumer in

non-peak time

9 A¥ks £0tE a2 E A28 el A oy AR
o] A wlg-o] W A ZF ol A A7 FE A = 2]
Fo AN ZFE HFaL ol Ao, mEhA olyA) A%
BAZFNE 2HAHEY | A] 2] S o 890
o7 FE3la e HoFe 2dea: 2 9l
Ty ARG YO A7 oA &) sfEle] W3y}
A2 E&HUA, A&l drig 28407k F7t
3171 i = £ ol AAFE A i A 2 2AEY
A FATE ANE WAL | A] ] A EH &9 W
sholl th 3k 4 o] A A Hojof & Aolrtol <Figure 6> A
A=A A5l loj X 7 2BIAE ] ol|A] 28] AE
H] &0l B3 A &0l 2aE g ee Aot

421

B No Storage [OStorage

6000 -

5000 -

Total Charge
w &~
Q Q
(=] [=]
o o

[
Q
=
S

1000 -

1 2 3 4 5 6 7 8 9 10
User

Figure 6. Changes in energy consumption expenditure of each

consumer
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