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TSO : Transmission System Operator

DSQO,, : Distribution System Operators
DERs : Distributed Energy Resources
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T 5-2 HAAY TEZP Q Simulation FL& <12 7]E Case
g 2l | COE (W/kWh) wHelE HEM (%) oA s
ri r2 r3 al a2 o3 pl1,2 pl1,3 p2,3
40.2 44.0 909 52.0 31.0 5.0 0.07 0.00 0.00
As+H
+HE Wkwh)| HIE (wf)
94.2 0.20
LCOE (W/kWh)
o Y
|
¥ HEM (%)
— >
b4 all
a9 5-2 WAAY ZEEZYQ Simulation 7] ¥ Case
¥ 5-3 WHAAY LEZY Q Simulation 23 _ 7]E Case

gbHole TEZP|Q 2T 2IE H| S
—r—-—- - R W W W = row R —

£ (07 20) H5(oc) 7| CHLCOE(rc) wel we2 we3 | HIZE

64.5 8.0 784 0.07 0.19 074 1.00

iy R 8 _U - _78_,4 e _OEE _OEO - O_TQ 1,00
ASxHS ZEP AN REZC|Q HIF __ HXY ZEEZQ _

wf wp1 wp2 wp3 j HIEZE ] WS (op) 7|CHLCOE(rp)

0.20 0.06 0.15 0.59 1.00 64 81.6

0.20 0.05 0.16 0.59 1.00 64 81.6
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¥ 54 WA Y] LEZPQ Simulation & A _ HEA A
SHAE LCOE W/kwh) | ZTHAE BMSH (%) HEAl
ri r2 r3 ol 02 o3 pl,2 pl,3 p2,3
40.2 440 90.9 30.0 23.0]) 5.0 0.07 0.00 0.00
As+H
+HE W/kwh)| HIS (wf)
942 0.20
LCOE (W/kWh)
3
HEE (%)
HEA e
¥ 55 HHdAdn LEZP L Simulation 23 _ WA T4
urnelE FEELQ . wEeid" HIE
BM(c”2c) 5 H(oc) 7| CHLCOE(re) wel we2 we3 | H|E&
729 8.5 704 0.19 0.23 0.58 1.00
AS+HE Egiot XX FE=ZC|Q H|F HA ZEEC|Q
| wf wpl | wp2 | wp3 j HIES]| ¥HSMH(op) 7| CHLCOE(rp)
0.20 0.15 0.18 0461 1.00 6.8 75.21
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¥ 56 ¥dAdY] XEZE 2 Simulation 8 <A _ LCOE #H A1
WHEE LCOE (W/kWh) WHAE HEM (%) A
M | 2 | 3 ol o2 o3 | p1.2 | pl.3 | p2.3
253| 396] 909| 520 310| 50| 007| 000] 000
As+H
FHE (W/kWh) H|E (wf)
942 0.20

LCOE (W/kWh)
oo

Co
o D

HSd (%)

18 54 wAdAddE] FEZE] 2 Simulation _ LCOE 41

3E 5-7 HdAdv] XEZ L Simulation 2% _ LCOE 74l

WHoE TE=P|Q | LA H|IF
£ M (0" 20) =00 | ZICHLCOE(rO) | { wel | we2 | we3 | HIBo
645 8o  76sh|_ 007] o019] 074 100
AssHs vt AN yegeije s | _HEEEsAL
wf wpl | wp2 | wp3 jHIZS | HEH(op) 7| THLCOE(rp)
0.20 0.06 0.15 0591 1.00 6.4 80.1 ]

_62_



3E 58 ¥dAd¥ XEZEY L Simulation 8 12 _ LCOE 742

arH2lE LCOE (W/kWh) wHE HEM (%) oA
rl r2 3 ol 02 03 p1,2 | p1,3 | p2.3
253 | 396] 756% 520 310 50| 007 000 000
ASFH
U8 W/kwh)| HIE (wh)
94.2 0.20

LCOE (W/kWh)
oo dh

HSd (%)

-

UHE RE=ZQ SHSE HF
2ior2) | H5M(oc) | ZIHLCOE(r) | | wel | we2 | we3 | HBH
2450 a9] 7360|001 004] o095f 100
AssHs z=ast AN ZEZa s | _HHMEESAQ
wf wpl | wp2 | wp3 j HISE)| #SH(p) | ZICHLCOE(rp)
0.20 0.01 0.03 0.76 1.00 4.0 T
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98] FEZEY 2 Simulation 8 AR _ AdAS H3H
LN ¥ LCOE W/kWh) SGHolE s (%) s
ri r2 r3 ol 02 a3 I pl,2 pl,3 p2,3
40.2 440 90.9 52.0 31.0 50 -0.30 0.00 0.00
As+H
+HE W/kwh) H|F (wf)
942 0.20
LCOE (W/kWh)
o X
: HEA (%)
5863 >
9 5-6 A8 LTEZEQ Simulation _ AAF W3
3 5-11 HAAE LEZP Q Simulation 23  A#A 4 W3H
Hix] o] e iEiElQ______ o uuqo_lu;i-ulx
H Ao~ 2c) .5 M(oc) 7|CHLCOE(re) | & wel we2 we3 | HIEE
Al 85| 740 [ _ 01| o024] 065§ 100
AS+He Zatst X LEZ2|Q H|S ;M ZEZ2|Q
wf wp1 wp2 | wp3 j HIES] ¥ESMH(op) 7| CHLCOE(rp)
0.20 0.09 0.19 0.52 1.00 6.8 78.1
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¥ 5-12 WA AY] X EZ P Q Simulation 2 Q1A _ @A W32
WHH L COE (W/kWh) LHAE HEE (%) -
r1 r2 r3 ol a2 o3 | p1,2 | p1,3 | p2,3
40.2 440 90.9 52.0 31.0 5.0 -1.00 0.00 0.00
As=+H
+HE Wkwh)| HIS (wf)
94.2 0.20
LCOE (W/kwh)
ao s
HEd (%)
iy >
0.0p
¥ 5-7 HA Y] FEZY Q. Simulation _ A#AG A2
¥ 5-13 A8 FEZY Q Simulation 23 _ A@A ¢ W32
N E RS - B B
M (g2 2¢) & -d(oc) 7| THLCOE(rc) wcl wc2 we3 | HIES
oo o1 4300} o037] 062] 001f 100
AssHes =sd An ==z s |  HMZ=EZAe
wf wpl | wp2 | wp3 jHIZS| HEH(op) 7|CHLCOE(rp)
0.20 0.30 0.50 0.011] 1.00 0.0 5331
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Abstract

A Study on the Strategy of
Profiling a Power Generation
Facility Portfolio According to
the Investment Propensity for

Distribution System Operator

JINSEON KIM
Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

The bulk power system, which is the existing power market, has
faced problems such as uncertainty, volatility, and reduced inertia of
renewable energy sources due to the expansion of renewable energy.
Distribution System Operator (DSO), which is closely linked with

Microgrid and the distribution system to balance supply and demand,
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has emerged.

In this paper, to enable stable power system operation according to
the characteristics of renewable energy mainly connected to the
distribution network for the transition to renewable energy generation,
which is the trend of the times, the role definition and necessity of
the distribution system operator, not the existing grid operator.
Furthermore, when distribution system operators plan to invest in
their own power generation facilities in the expectation that a diverse
and large number of distribution system operators will appear in the
future, strategies and guides for portfolio composition for power
generation facilities are presented in order to satisfy their investment
propensity and maximize profitability.

Among the calculation factors for portfolio derivation, the Levelized
Cost of Electricity (LCOE) was applied instead of the rate of return,
and the Variability or Reliability of the power generation facility was
applied instead of the standard deviation for risk. In the case of
variability, the range of uncertainty in the case of establishing a
power generation facility construction plan from a long-term
perspective was defined by applying the reserve band utilized in the
PXFC (Power Exchange for Frequency Control) market, which is a
previous study. It can be used as a standard for facility investment
for facility construction.

The target facilities for constructing the power generation facility
portfolio used solar power, wind power, and NG engines, which are
risky assets, and grid receiving 1s used as risk—free asset. In
addition, when ESS is additionally installed, the LCOE of solar and
wind power, which are renewable energy generation sources,
increases, and the variability decreases.

In the power generation facility composition modeling incorporating
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portfolio theory, the optimal portfolio combining the efficient portfolio
of solar power, wind power and NG engine, which are risky assets,
and the grid receiving, which i1s risk—free asset, among the target
power generation facilities according to the risk appetite of investors
was able to derive. Moreover, by selecting the desired volatility (risk)
according to the investment propensity, it was possible to confirm the
lowest LCOE at the selected volatility, and it was confirmed that the
composition of the power plant portfolio at that point can be
calculated immediately.

In conclusion, it was confirmed that the volatility and expected
LCOE of the set of power generation facility portfolios change when
the wvolatility of power generation sources, LCOE, and correlation
coefficient between power generation sources are changed. It showed
that this result is not only for the investment propensity of the
operator, but also a guide on what choices the distribution system

operator can make when the investment conditions change.

keywords : distribution system operator, power generation
facility composition, portfolio, supply—-demand balance, PXFC
market
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