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Abstract

The installation cost or the magnitude of the fault current varies depending on the grid connection method of the
offshore wind farm. Therefore, there is a need for an efficient power grid connection method considering the capacity and
location of the complex. In particular, most power cables in offshore wind farms use 3-core considering cost and
efficiency. In the event of a failure such as a short circuit, the entire cable must be replaced, which can lead to
significant losses in terms of cost, considering repair costs and turbine downtime. Therefore, in this paper, a radial, ring,
and molding method is introduced into a 100 MW wind farm to be installed at Jeju offshore, and a three-phase short
circuit failure is performed using a PSCAD/EMTDC program to perform computer analysis. I would like to propose a
suitable power grid connection method.
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Fig. 2. (1) Three—core cable with optic fibers, lead sheath
and wire armour.
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Fig. 2. (2) Three—core cable PSCAD/EMTDC modeling.
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Fig. 3. (2) Symmetric components flowing through each
phase (a) zero current, (b) positive current,

(©) negative current.
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Fig. 4. 55MW DFIG wind power modeling using PSCAD/
EMTDC tool.

& 4. PSCAD/EMTDC toolg
U o

223k 55 MW DFIG €3

Table 2. Wind turbine and cable selection.
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Turbine | DFIG | 55MW=*18EA 700m -
Cable | 3-core 22.9kV 1km 50m
Derabine - © Between the wind turbine distance

Disupstation)” © Distance of substation from each feeder

Table 3. Comparison according to power grid connection
method.
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Fig. 7. (2) GW-class offshore ring type wind power plant
including HVDC system(4].
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using PSCAD/EMTDC tool.

2l 7. (3) PSCAD/EMTDC toolg &gt 213
MW 5l AHZ 2 BHM EEX|

(696)

j.inst.Korean.electr.electron.eng.Vol.24,No.3,691 ~698,September 2020

o Feeder#S-J 34 TEAl
ojlm, ez 3% /\}_Lﬂ Ay ]
b o] % 100 MW whA] ol A HL’@E]“
kA9 A 16.6 KA7}A] 535t

Irms[kA]

3.1

I
3.15

I
3.05
TimelTsl

phase fault current in Ring type.

295 3 32

Fig.
ozl

8. 3-
2|35
) . O O

SAlol A 34 Bl HF

ro (I

o N o M

S

@ol o) 17 9.1)
AL dAsHA 700 mE A
o Al Feeder¥ 7
o], B Rlof A
Al sk o
L3 GW
g SAE
a9 9.2+ 9
2ol Al AR
UeE AY Ao F
7} HAEto = g W
7beetth a2y BEE Adw
ofsl7] wiie] AW Lol F7
olq_
a9 9.(3)¢F #Ze] PSCAD/EMTDC
ato]l A3 "2l 100 MW sﬂﬂj‘e’%ﬂ‘
A2l o Feeder#3ol A #d 2
Ftol] 374 @EAba HAA 7| oL AdE
719 102 PSCAD/EMTDC Al & ¢]
3Fo] Feeder#39] 34 wh&tAatar whAl o
Frolw, e ZoA 3% wTEkAtavt

= kool

B i

&

155 Bl

7V 74he BRIZAA A

=1
AL 217 A Aol B R

2

Qe @A Aol A HVDCA Bl 7}
XJDJXMW et 2

A
ZS|

113

3} =1y

ut

i
)
=
023
2
X
o

L
huy
)

-

/\

o

rziﬁ
UNeS
)

o,

fr

X

et
e

A

4L

.
tlo

ol

13
=

<

ob
i
w
B



Analysis of fault current in offshore wind farm ccording to the grid connection method 21

TR o] F 100 MW ©Ajell A LA H = HR{7E 25
kAl A 148 KAZHA Arssls AL 3oladu)

rrrrrrrrrrrr
i

%
A

uuuuuu

s souw
,,,,,,,,,,,, o
iy 1
100MW Offshore
Wind Power Plant
o Gakis  ceni
3 T T 6cable B
!
:
H
o s
e =
o =

uuuuuu
23

13

o)

Fsgom
s

. 1l00MW
S 229KV/154kV

sssss
uuuuuu

|
Q
©
S
<
=
Q

shore wind power plant of Star type.
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Fig. 9. (2) GW-class star type offshore wind power plant
including HVDC system(4].
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Fig. 9. (3) Star type 100 MW Offshore wind power plant
using PSCAD/EMTDC tool.
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Fig. 11. Comparison of 3-phase short circuit current
according to arrangement type.
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