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Aei[deg] -1.25 -3.69 -369 -7.11 -7.05 -7.05 -7.05 -2.65 265 -0.74

MM 2™ || 1437 1437 | 1456 | 1439 1439 | 1816 0.98 1849 | 1849 | 16.80

6;
[deg]

M2 &2 || 1562 1562 | 2167 | 21.62 2162 | 2054 1.59 2114 | 2114 | 1698
Aej[deg] -1.25 -1.25 711 -7.23 -7.23 -238 -0.61 -2.65 265 -0.18
Prmmw 2,036
Sinm=A0i/Prm -6.1 -18.1 -18.1 -349 -34.6 -346 -346 -13.0 -13.0 -36
&jnm=A0j/Pnm || -6.14 -6.14 -349 355 -355 -117 30 -130 -130 09
Xefpu] 9.0 1207 | -1556 29 29 1289 | 2348 29 29 254

d£k=(8m-8m)/ale -992.8 1079.4 2011.6 3017.4 -1779.5 -1347.2 -1081.6

— = = -

[% 4-2] HVDC #1 ¥4 LODFE &83 vt s Ay

O =] = 2= =] 4 0O —7 = -
w olalE A stk §, a, dw#kel 100 w3 $
Y -
27 27 Al elA vk
|
- 22 - = ]



MEHS
A B C D E|F G|H I|J
nt2tolH
ik 2H 14.55 16.76 16.76 14.56 14.54 14.54 14.54 18.63 18.67 18.68
Bi
[deg]
Mz et 18.24 21.86 21.86 21.74 21.75 21.75 21.75 3367 33.82 27.40
Aei[deg] -3.69 -5.10 -5.10 -7.18 =721 721 -7.21 -1504 | -15.15 -8.72
ik 2H 14.37 1437 14.56 14.39 14.39 18.16 0.98 18.49 1849 16.80
6;
[deg]
Mz et 18.06 18.06 21.74 21.59 2159 2517 2.90 3374 3374 23.63
Aej[deg] -3.69 -369 718 -7.20 -7.20 -7.01 -1.92 -15.25 | -15.25 -6.83
Prmmw 2,036
&inm=A6i/Pnm || -18.1 | -25.1 | -25.1 | -35.3 | -354 | -354 | -354 | -739 | -744 | -42.8
&jnm=A06j/Prm || -18.1 | -18.1 | -353 | -354 | -354 | -344 | -94 | -749 | -749 | -33.6
Xefpu] 9.0 | 1207 | 1556 | 29 29 | 1289 | 2348 | 29 29 25.4
dm:(Sm-Sm)/ale -573.7 656.5 3353 -167.6 -76.2 -1106.6 3520.3 1676.3 -3650.4

[3f 4-3] HVDC #2 @4 A] LODFE &8st vigte 4

% old S AA A 5, a, deFkol 104

A 24 Aol W

23 -
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mjw

&

S

10,317
100

1,082
10.5

1,347
131

1,780
17.3

27} GAAZ] HVDC A=z o

29.2

19.5

1,079 | 2,012 | 3,017

10.5
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LODFZt
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A 3 A PSS/ES £33 ZHF £4

°okx LODFE %34 HVDC AE7F 7} Az e dvp} Jaks

AL QA ZAFSETE o]ef thE WO R AlEdeld ZR I

[ 4-4]9] Aol stelshs whs} o] LODFS] WA RS &3
At Aol obs fARR AAE E 4 A 53] HVDC
TAshs 27 WE F P A 9% W AdEEe Tdsolth
2 EE b AN NFLES EdE & EA HVDC dxe] Adv]

gol dial EHshs wero] Bt o Falahgith
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2024 ¥ @ 9|
vyzs | A|B|C|D| E|F| G/ H I|J
(Tt = Mw)
X AF
7“’}; 3796 | 3667 | 2625 | 1,0827 | 953.6 | -5181 | 1,067.5 | 893.0 | 1,1430 | 13840
Case.
1
HVDC 379.6 743.2 -154.0 265.3 -265.2 168.1 | 16038 | 893.0 | 1,1430 | 1,7812
#1 thet
X AF
7"}; 3796 | 3667 | 2625 | 10827 | 9536 | -5181 | 1,067.5 | 893.0 | 1,1430 | 13840
o
Case.
2
HVDC 3796 | 577.1 | 148 | 10001 | 10362 | -4759 | 14882 | -4647 | 4647 | 27109
#2 Tt
X AF
7“’}; 379.6 | 366.7 | 262.5 | 1,0827 | 953.6 | -5181 | 10675 | 893.0 | 1,1430 | 13840
Case.
3
HVDC
#1,2 379.6 | 969.5 | -4226 | 1757 | -1756 | 190.2 | 20506 | -464.7 | 464.7 | 30828
[={3=13
[EN |
X AF
7“’}; 379.6 | 366.7 | 262.5 | 1,0827 | 953.6 | -5181 | 10675 | 893.0 | 1,1430 | 1,3840
Case.
4] zem
73152, 379.6 600 119 999.2 1037. 3432 13392 | 89238 11432 -
—_
[={3-13
[ S |
— = -
[3% 4-5] HVDCAH 2 ©de mE Z7FH3H(PSS/E)
7
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Abstract
A study of establishing the

methodology of Grid-connection

cost allocating with HVDC,

Kyoung Tae Kim

Graduate School of Engineering Practice

Seoul National University

Korea Electric Power Market divided the Korea Electric Power
Corporation's power generation subsidiaries into five by
restructuring and established The Electricity Regulatory
Commission(KOREC) and Korea Power Exchange (KPX) in April
2001. KEPCO remained as the operator of the grid and power
system, while the subsidiaries of electricity generation were
forced to produce electricity by thermoelectric, nuclear and

hydro power plant. After these divisions and established as a
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stakeholder, rather than as a company, areas of business from
each company were overlapping or blurred as they operated
their systems.

In the situation, Korea Power Exchange(KPX) shut down
gradually on September 15, 2011, resulting in a regional power
cycle blackout. Traffic lights have stopped working throughout
the city, and vehicles and pedestrians are in chaos. The power
outage caused quite a bit of damage throughout the nation. As
the reliability of the power system was emphasized more, it
became an important criterion for the design and analysis of
electrical equipment (transmission line, power plant, etc.) [1]

As a result of this and other major changes in the power
industry, recently, a new technology called High Voltage Direct
current(HVDC) has emerged worldwide. This technology has
many advantages such as the ground—grounding of transmission
lines and is currently being operated and constructed in Korea.
It was already applied to Jeju — Haenam (completed in 1998)
and Jeju — Jindo (completed in 2013).

In response to this rapidly changing power industry, the nation
has yet to apply the change to its institutions and regulations at
once. In particular, in the construction of the HVDC facility, it is

not clear whether the facility is a access facility for specific

3 -. 7
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customers or a common grid to be used by many customers.
Therefore, it is highly probable that the problem of cost sharing
occurs between the TSO — GENCO, or GENCO — GENCO, that
has become the respective stakeholders.

Therefore, in this paper, the two plans for sharing the costs of
the HVDC construction, including those of the power industry,
improving reliability of the power system, and developing the
power industry. First, domestic and external cases and situations
are investigated concerning the method of sharing costs between
TSO and GENCO to explore measures suitable for Korea.
Second, the power flow sensitivity analysis [LODF : Line Outage
Distribution Factor] and the simulation method are proposed for
sharing the cost for the simulated system(PSS/E) as a result of

adding new power lines between the GENCO and GENCO.

keywords : HVDC Construction, Grid—Connection, Cost Allocation,
Sensitivity Analysis (LODF), PSS/E
Student Number : 2016—22199
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