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ABSTRACT management performance of the individual agents,
i.e., WPP and D, relative deviations of the optimliz

In this paper, we consider a microgrid system witlrevenue and cost functionsA™" and A, for N

uncertainties in wind power generation due to envitime steps are introduced.

ronmental conditions and mechanical failures. Th&he results are obtained by simulation of the agyent

system is described by Agent-Based Modellingdynamics for two case studies (Table 1): (a) deter-

(ABM). Prediction Intervals (PIs) are estimated toministic optimization based on expected values and

characterize the uncertain environmental parametefb) RO performed on Pls.

of the microgrid working scenarios. The estimation o

is made by a Genetic Algorithm (GA) — trained Neu-Table 1. Performance indicators.

; : WPP D
ral Network (Ak et al. 2013), which gives lower and# _ LOLE. W LOEE kWhk AT, % A, %
upper prediction bounds between which the uncereterministic 0.257 1.384 -22.461*  0.742
tain value is expected to lie with a given confidenc_RO 0.002 0.0202 76.423 0.003

Each agent is Seeking for Opt|ma| goal_directed aC*_ Minus indicates the overestimation tendenc;hm‘levenues.
tions planning. The Robust Optimization (RO) ap-
proach (Bertsimas & Sim 2004) is used for searchin
optimal planning solutions.

For exemplification, we consider a microgrid com-

p%sego?rf] arlorlre”g %Ife _Sésvee:ra'rgdsjigfr\}vig]s)’hg\g'\%}t;ﬁ;ferent behaviours of the cost and revenue indisator
p'ay P b b enoted A"""and AP. In the deterministic case,

anels (PV) and consumer, the surrounding distric . .
b (PV) g "PPtakes negative values, i.e., revenues are overes-

(D) with residences and small businesses, and iy
. ated due to the small coverage probability @& th
small urban wind power plant (WPP) as renewabl ind power output predictions. On the contrary, RO

power generator. In addition, we assume that TS a : . I PR i
D have the capacity to store electricity in ba#sri | d;gsst}%g,ggaegggg positive valuessf™, i.e., un
\T\?Pfgrmléla[t)e the power schedullngdproblem, the TS Q implies a smallér errak® because even in pres-
an agents are represented as ‘open syster& > . .
: ; : ce of prediction errors, the WPP is committed to
that continuously interact with each other through : .
power exchanges at each time steffhe hierarchy supply the agent amount of power to D. However, in

o - R .. some exceptional cases, e.g., of mechanical failure
of decision, considered in this work for exemphfic of the generator, such power cannot be supplied. In

tion, gives priority to the power generators, i. . ) .
and \?VPP I[t)o de)c/;ide theprenewgble power L-)%Srtiong]'s sense, RO of avallable wind power output leads
' 0 energy management decisions which are robust

available to be sold to D at each time stephese ; L
decisions are transmitted through the Independer"ﬁgalnSt the uncertainty in wind power supply to D.

System Operator (ISO) to D, which considers these

decisions as constant parameters for its optinozati

The duration of the bilateral contract is assuneed tREFERENCES
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O results in an increase of the reliability of the

rogrid, i.e., LOLE and LOEE indicators decrease
their values, and an increase of the conservatsm i
the energy management, which is reflected in the di



