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Study on Stability Analysis for Systematic Impact Assessment at the Cooperation of
Land in Offshore Wind Power Generation Demonstration Complex
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(Sang-ho Park - Kern—Joong Kim - Sangwook Han)

Abstract - In this paper, it is the result of analysis of the stability by power system analysis about the influence on the
power system when the southwest - offshore wind power demonstration complex is constructed to 60MW and it is
linked with the onshore power system. Considering the position of the wind turbine actually installed and the length of
the cooperating line, we modeled the wind generators, offshore substation and the turbine step—up transformer. Changes
of voltage when internal and external faults occurred is analyzed and the reactive power demand according to the
amount of electricity generation is derived. And also phase angle stability and frequency is observed through a transient
analysis. This paper clarify that there is no problem in the system when only offshore wind power is linked with the
grid and try to present the reactive power amount necessary for maintaining the voltage of the point of cooperation

appropriately.

Key Words : Offshore wind power, Modelling, Stability analysis
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Table 1 Length, cable type, basekV and impedance of
Interconnection line

’}‘ V?}it\??e Lilrllr;th Thi(ck:less R X B

L (km) mif) (pu) (pu) (pu)

0] 154 11.2 500 0.002645 | 0.007131 | 0.141192
1] 229 | 0591 600 0.005071 | 0.013073 | 0.000514
21 229 | 0875 200 0.019689 | 0.022692 | 0.000512
3| 229 | 0875 60 0.064906 | 0.027531 | 0.000356
41 229 | 0875 60 0.064906 | 0.027531 | 0.000356
51 229 | 0875 60 0.064906 | 0.027531 | 0.000356
6 | 229 | 0546 600 0.004685 | 0.012078 | 0.000475
71 229 | 0875 600 0.007508 | 0.019355 | 0.000761
8| 229 | 0875 60 0.064906 | 0.027531 | 0.000356
9] 229 | 0875 600 0.007508 | 0.019355 | 0.000761
10| 229 | 0875 60 0.064906 | 0.027531 | 0.000356
11| 229 | 0875 200 0.019689 | 0.022692 | 0.000512
12| 229 | 0875 60 0.064906 | 0.027531 | 0.000356
13| 229 | 0875 60 0.064906 | 0.027531 | 0.000356
14| 229 | 0875 60 0.064906 | 0.027531 | 0.000356
15| 229 1.298 600 0.011138 | 0.028712 | 0.001129
16| 229 | 0.875 200 0.019689 | 0.022692 | 0.000512
17| 229 | 0875 200 0.019689 | 0.022692 | 0.000512
18| 229 | 0.875 60 0.064906 | 0.027531 | 0.000356
19| 229 | 0875 60 0.064906 | 0.027531 | 0.000356
20| 229 | 0875 60 0.064906 | 0.027531 | 0.000356
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Table 2 Parameters of wind turbine

Active Power Generation (MW) 3
Machine base(MVA) 3.3
Maximum Q (Mvar) 1.44
Minimum Q (Mvar) -1.44
Reated Voltage(kV) 0.69
Xd'' (Sub-transient) 0.51

x 3 Heh| 2 M ¥ Hduea

Table 3 Capacity, voltage and impedance of transformers

) Capacity Impedance
Voltage (MVA) (%)
Step—up 690V - 33 7
Transformer 22.9kV '
Offshore 22.9kV-
Transformer 154kV 40 20
22 A8 M =
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Table 4 Bus voltage comparing before interconnection with
after interconnection
Voltage Voltage
Bus# Base intefcf(ti;ecti inte]i?;(:r?ecti A
kV on on (pu)
(pu) (pu)
6445 154 1.04316 1.03421 0.00895
7315 154 1.04230 1.03411 0.00819
7340 154 1.04097 1.03566 0.00531
6440 154 1.03718 1.03345 0.00373
46440 154 1.03718 1.03345 0.00373
6435 154 1.03273 1.03059 0.00214
6430 154 1.03532 1.03320 0.00212
7630 154 1.04209 1.04020 0.00189
6420 154 1.03706 1.03538 0.00168
46420 154 1.03706 1.03538 0.00168
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Table 5 Bus voltage comparing before interconnection with
after interconnection when an event occurs

After Before

Fault Location | Most varied Most

bus A (pu) varied A (pu)
bus
. Seogocha
Nearest Fault | “C22%PaE | 60016 | ng S/5 | 0.0106
S/S 154

(Hongnong— 154

Youngkwang o Hongnon

345kV T/L) onenong | h0017 | g S/S | 00106

S/S 154
154
Most Severe
Fault . .
(Hwasung - Jangﬁi SIS 1 00174 é?gggz 0.0237
Asan 345kV
T/L)
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Fig. 2 Frequency trends when hongnong bus fault
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Fig. 3 Voltage of buses when hongnong bus fault
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Fig. 4 Freguency trends when off-shore substation bus fault
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Fig. 5 Voltage of buses when off-shore substation bus fault
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Table 7 Fault current analysis by changing of transformer

BN

power insufficient

impedance

20%

Fault
Capacity

(MVA)

1553
1413

461
385

Fault
Current

(KA)

5.8
5.3

116

9.7

11%

Fault
Capacity

(MVA)

1734
1598
1076
615

Fault
Current

(KA)
6.5
59

18.8

10.7

Fault
Location
(Bus#)

6445
6446
99733
99404

0%

6.3

6.3
=77

159.4
160.1

0.44

30%

9.4
10.5

-3.6
159.4
160.4

0.62

70%
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1.6
1594
160.5

0.69

Max
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0.5
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