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Analysis of Impact on Voltage Stability by Starting Synchronous Condenser in
Jeju AC Network

Aes o E--gR I
(Soon-Ho Choi * Seong-Doo Lee - Chan-Ki Kim)

Abstract - Two old synchronous condensers in Jeju are being replaced by new machines to operate Jeju AC network with
Haenam-Jeju HVDC system stably. Before new synchronous condensers operate on site, voltage stability analysis is conducted
to verify stable operation of jeju AC network. Through impedance analysis of the synchronous machine, transformer and ac
network, the equivalent circuit is constructed and the voltage drop during start-up is calculated. Then, PSS/E fault analysis is
performed to acquire short-circuit capacity according to the generator operation scenarios. Voltage variation when starting
synchronous condenser is simulated in PSCAD/EMTDC and satisfies the operating condition of jeju AC network and HVDC #1

system.
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Fig. 1 SLD of Jeju new synchronous condenser
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Fig. 2 Synchronous condenser electrical circuit
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Table 1 New synchronous condenser parameters

g &= &
HANS SYHEA/AY) +50/-25 [MVAr]
23 388 13.2[kV]
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IS RS R 595 [%]
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X4 0.16
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Fig. 4 Autotransformer start-up circuit
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Table 2 Jeju AC system condition

a5 g 28
ZaAFt 154 [kVrms]
WS} 160+4 [kVrms]
A5t 156+4 (kVrms]
FAaSd[ed 139 [kVrms]
MR 1 (%]
FloherEtae 8402 [MVA]
FAatErEY 840 [MVA]
S7F X/R 10
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Table 3 Equivalent impedance from synchronous condenser

g L (154kVE)
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Xs (8402MVA, ZtHHENER) 2.823[Q]
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Table 4 HVDC #1 operating angle

o HVDC #1

- Adwss | AEwsia

4 Asd/as% 2[Deg.] 12[Deg.]
QR mdl 1[Deg.] 1[Deg.]
He| ZSduEs nidl - 1.5[Deg.]
=3 ext 1[Deg.] 1[Deg.]
ACHY HsE(AT,) 14[Deg.] 8.5[Deg.]
Aol Hed= 5[Deg.] 3[Deg.]
277t 23[Deg.] 27[Deg.]
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Table 5 Operation scenario of Jeju generator
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Table 6 Short-circuit capacity according to the scenario of
Jeju generator

Casel | Case2 | Case3 | Cased | Cased Caseb
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Table 7 Voltage drop at 154[kV] bus of Jeju C/S
according to the Jeju generator operation scenario
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Fig. 10 Voltage drop at 154[kV] bus of Jeju C/S according to
the Jeju generator operation scenario
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