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In[elllgent Connections e electricity grid of the future
LARGE-SCALE POWER STATIONS
Coal or nuclear power stations are not very =

RENEWABLE ENERGIES flexible and cover the basis energy

g \
Photovoltaic panels and wind\ >\
parks are dependent on the T "
weather. The electricity supply

is almost impossible to predict. :
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" PEAK-LOAD POWER PLANTS  “comiy, o e e - CONSUMERS
Gas turbines, pump storage S S o T £ = £7 S o Smart me@ers control the
. facilities or blocktype thermal =% 54 - B ey e consumption of energy
power stations provide a buffer LS8 ol S T - based on the cufrent
"= during consumption peaks. e S ‘ supplyeand p:ices h

HIZH A S L AlE 28 M S et =X ess Hi X

o
- 0] 2{ 0l B A LH Xh- SOl L X[ 2] A A

Mefzd &8 7hHs

o
- TR

—1
S Q-learning?| F=7HX| HH =

of| 2

A
o

(‘n-d)abe3jon

-

FEES-EEEE

-

IEEE-37 Bus Voltages for a Day

1.15
1.10

1.05
1.00
0.95
0.90

0.85

10 20 =
15 25 #

S

ESS O] HAA| AE Voltage Profile

Microgrid £| & 23 7
A

|2
X

F

I
0
[
mil

OfT
OF
2
P

('n-d)abeljon

F= QISHA] 8

| Greedy Algorithm

IEEE-37 Bus Voltages for a Day

5 15 10
10 20
15 25

#
S
Houry, 20 57 =

Q-learning= &t ESS HijX| Al

AS Voltage Profile

- Microgrid(MG)Of| A A| & &2t EssE 1ot 28 ™=

e
ot

o1

-TE2S MG/ =EH2E 2ot/ E 0l AlS 7S

o=
H | =
1
=F -” O
2k 7| oF
Frequency Control Anticipated demand
. Band Py,,q; \\ Py /
20 "l i
- ’f __________
H B/ a—\
g ------ f" -~
-1 . e  Cem———_———
&
—Power [MW] ===Band
_Ij‘[l 4 9 1I4 1I9 24
Time [hour]

A0 M= Microgrid Operator(MGO)9| Of| LA K] Al &2 Of

A& ZE[A FHOo MEFD} Energy storage system(ESS) =3

0.45

0.4

0.35 -

0.3

0.25

0.2 -

0.15
0.1
0.05

——Probability density function

| A Ess B X| X +

Expected penalty

probability

Frequency Control 7@\T

-2 -1 0 1 2 3 4

Demand deviation distribution [MW]

Proposed structure of a contract in PXFC

market

Variability distribution curve with frequency
control band and expected penalty probability

=APower generation cost

The reduction of] Minimization of
GHG Emission conflic of interest
e The 8th ESDP ccc@eee PON = 4g= POC = -=PONC

Fig. 9. Comparison of each evaluation factor for the energy transition sce-
narios.
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