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Abstract

A study on scheduling of power
generation sources based on
operator’s risk propensity in

preparation for Microgrid i1sland

operations

Soonil Kwon
Graduate School of Engineering Practice

Seoul National University

As major countries officially committed to being carbon neutral by
2050, discussions on carbon neutrality have been growing all around
the world. As the electricity supply from renewable energy is
expanded due to the electrification of energy, distributed energy
resources such as solar power generation and energy storage system
in the power distribution system unit i1s expected to increase steeply.
However, controlling many distributed energy resources increases the
burden on grid operators to operate the power system stably and

efficiently. Accordingly, microgrid was introduced to solve the
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emergence of many distributed energy resources in the distribution
system and to create a smart power grid. By controlling distributed
energy, it allows to reduce the burden of system operators on the

control of power grid and to manage the grid more efficiently

Typically, microgrid operators determine the optimal operation by
interacting with the main grid, including maintaining a connection
with the main grid, and supplying electricity to or receiving electricity
from the market. In addition, as the power market is formed and the
area 1S expanded to the market for auxiliary services such as
frequency adjustment, the role of microgrid operators in many
microgrid environments 1S expected to increase. Accordingly, in
deriving an operation plan for optimal market participation, microgrid
operators must consider risk factors: i.e., uncertainty of power load
due to abnormal weather, and intermittent output characteristics of
variable renewable energy such as solar power. It i1s important for
microgrid operators to establish strategies to reduce risk factors:
especially, they should efficiently establish their own operation plans
with power plants and adjust the load usage schedule. This is
because, when microgrid island operation occurs, the microgrid must
bear the demand only with its own power source and, if necessary, it
must cut off the load. In addition, uncertainty analysis on the
possibility of future risk differs depending on the operator’s risk
propensity, the resultant operating schedule, and expected return will
vary accordingly. Therefore, it 1S necessary for the microgrid operator
to receive information on the operation schedule and expected return

that are tailored to their risk inclinations considering the given
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reserve conditions and environment

In this thesis report, I propose a modeling method to obtain a daily
power generation schedule that matches the risk propensity of the
operator considering the risk factors that may occur in the microgrid
1sland operation with the main grid. To this end, I assumed a rule
that power transactions with the main grid are suspended when the
reserve band set as the power supply and demand deviation exceeds
the allowed limit under the premise of the PXFC (Power Exchange
for Frequency Control) market, where market participants are obliged
to secure reserve capacity according to the principle of cost-causing
costs. Accordingly, the risk standard of microgrid operators was
defined as the condition of maintaining their reserve power generation
capacity so as not to exceed the reserve band. To minimize the daily
operation costs according to the risk propensity of the microgrid
operator, the scheduling for each time period of the power source,

such as start—up, stop, or ESS charging/discharging, was modeled.

The proposed model was evaluated through simulation using Python.
In addition, the method was proposed to determine how to efficiently
operate one’s own power generation resources by comparing the
microgrid operation schedule method and the expected cost in

accordance with the risk propensity of the operator.

keywords : Microgrid, PXFC market, reserve capacity, ESS,

generator operation schedule, risk

Student Number : 2020-23279
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