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Abstract

Cheju-Haenam HVDC link transmits electrical power up to 300[MW]. Because of its size, HVDC system has
a great potential for damping power system oscillations. This paper deals with the frequency control of the
KEPCO HVDC system linking Haenam to Cheju island. Frequency control at Cheju island ensures that the
island AC systemn frequency is maintained. Performance are evaluated using a reduced Cheju network and a
detailed model of the HVDC system modelled in the PST software. Transient oscillations for the 3 phase fault
carried out with HVDC frequency control are well damped as the control parameters have been adjusted.
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Fig. 1. Cheju-Haenam HVDC linked system
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Table 1. HVDC line data

column variable unit

1 Rectifier Number

2 Inverter Number

3 dc line resistance 25[chms]
4 de line inductance 9.6imH)
5 dc line capacitance 0.0nF]

5 Rectifier smoothing inductance 60.0[mH]
6 Inverter smoothing inductance 60.0[mH]
7 dc line power rating 150[MW]
8 | current margin for inverter current control | 20.0{%]
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Table 2. HVDC converter data

column variable unit
1 HVDC converter Number
2 LT bus number from bus data
3 Coqv_erter Type
1-rectifier 2-inverter
4 Rated dc voltage 180.0(kV]
5 Commutating Reactance(Xc) |80 Ohms per bridge
6 Number of bridges in series 2
7 Rectifier-amin, Inverter-Ymin 2 degrees
8 Rectifier-amax, Inverter-ymax 162 degrees
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Fig. 2. Rectifier pole control model

current order?

a8 3. eiE R 28
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Table 3. Solved bus data
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Table 4. Solved line flows

. From | To Power
Line
bus | bus [ Reallpul Reactivelpul

1 1 2 1.5429 0.2275
2 2 3 1.5429 0.2252
3 3 4 0 0
4 3 5 1.5201 0.9195
5 10 13 1.6796 0.0014
6 11 12 1.0010 0.0304
7 12 13 1.0010 0.0295
8 13 14 4.1470 1.7934
9 13 15 -1.5029 0.7057
1 2 1 -1.5429 -0.2252
2 3 2 -1.5201 -0.2071
3 4 3 0 0
4 5 3 -1.5201 -0.9163
5 13 10 ~-1.679%6 0.0014

) 12 11 -1.0010 -0.0295
7 13 12 -0.9645 0.1229
8 14 13 -4.1470 -1.7730
9 15 13 1.5029 -0.7025
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Table 5. Solved rectifier data

Rectifier Inverter
alpha in[degrees] gamma in[degrees]
30.5097 235
dc voltage in[kV] dc voltage in[kV]
183.268 181.194
Power in[MW] Power in[MW]
152.011 150.291

line current in [kA] 0.82944

B Generator Load
Volts | Angle - -

U (ou] (deg] Real | Reactive [ Real | Reactive
S (pul ([pu] ([pu] {pu]

1| 1.0300 0 15429 | 02275 0 0

2| 1.0298 | -0.0833 0 0 -0.0000 | -0.0000

3 1.0000 [ -59137 | 0.0000 | 07123 0 0

4 1.0000 | -59137 0 0 0 0

51 09991 [ -6.0008 0 0 15201 | 09163
10 | 1.0000 0 1679 | 0.0014 0 0
11| 1.0300 | 89072 | 1.0010 | 0.0304 0 0
12 | 1.0300 | 88531 0 0 -0.0000 | 0.0000
13| 1.0000 [ -0.092 | 0.0000 | 26234 0 0
14 | 09982 | -0.3343 0 0 41470 | 17730
151 09338 | 00024 0 0 -150291 0.7025
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Table 6. Natural oscillation modes

Eigenvalues | Frequency[Hz]} | Damping ratio
-0.11 £ 0.09 i 0.01 0.75
-0.16 £ 0.46 i 0.07 0.34
-086 + 7.09 i 1.13 0.12
-503 + 1342 i 2.14 0.35
-6.31 + 1418 i 2.26 0.41
-235 + 2359 i 3.75 0.1
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Table 7. Natural oscillation modes with HVDC
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Eigenvalues Frequency[Hz] | Damping ratio
-0.11 + 0.09 i 0.01 0.75
-210 £ 0.78 1 0.12 0.94
-220 £ 470 i 0.75 0.42
-503 + 1342 i 2.14 0.35
-550 + 1564 i 2.49 0.33
-6.02 + 1195 i 1.9 0.98
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