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Money to be saved?

Picture Credit: Tesla Powerwall Home Battery
http://cleantechnica.com/2015/05/01/tesla-home-battery- price- competition/

The SDP saves the household on average 
$0.21 more than the DP over a simulated 
day − working out to $76.65 per year 
saved by managing volatility. 

We anticipate this can be increased by 
changing the timing of information 
observed in the SDP formulation.

The ESD saves all users with wind power money, but not enough 
to make it an economic invesment using the current model 
formulation.  However, simulated wind power was found to be 
reasonably weak as a result of scaling methods used when 
converting wind-speed data to power output.
With greater levels of wind, the planned adjustments to the SDP, 
and decreasing price of technology the savings the ESD brings 
could be signi�cantly increased.

The SDP charges the ESD di�erently de-
pending on the prices it sees and 
predicts. 

When the price is low, the ESD is charged, 
when prices are high, the ESD discharges 
if �xed consumption is also high.

Motivation: Optimising Energy Use
Can battery storage be used with distributed generation to 
save households money?

Time-based pricing for electricity lets households save 
money by shifting consumption to cheaper periods of the 
day. Some plans now charge energy based on spot market 
prices - prices retailers pay on the wholesale market.

Households are increasingly generating their own power 
with small wind turbines and solar panels. This can be stored 
in a battery (ESD), or sold back to the grid (at a very low 
price).

Both spot price and wind power output are volatile and hard 
to predict. We look to leverage this volatility to optimise the 
use of the battery
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Mixed Integer Program (MIP)
Can model all household appliances.

Cannot adapt to uncertainty.

Dynamic Program (DP)
Gives user adaptable policy to follow rather than a 
�xed solution.
Can only model few loads: heatpump and ESD.
Does not consider volatility in wind and prices.

Stochastic Dynamic Program (SDP)
Gives adaptable policy which considers the 
uncertainty in future wind and prices.

Methods: Optimisation Models
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The Smart Grid

Time of Use Pricing:
Following the DP policy , the household 
control-system uses the heatpump to keep 
the interior temperature within the desired 
ranges, for minimum cost − heating above 
the minimum temperature at 6am as it 
anticipates the upcoming increase in 
energy prices.
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