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Application of supplementary excitation damping control for suppression of
subsynchronous oscillation caused by HVDC

ZHANG Yuan-qu, XIE Xiao-rong, JIANG Qi-rong
(State Key Lab of Power System, Department of Electrical Engineering, Tsinghua University,
Beijing 100084, China)
Abstract: Subsynchronous oscillation (SSO) tends to appear between HVDC control systems and closely coupled turbine-generator
shafts in transmission systems involving large turbine-generators and HVDC links. This paper explores the effectiveness of using
supplementary excitation damping control, or SEDC, for damping such kind of SSO. A typical AC&DC hybrid transmission system
model is firstly modeled in PSCAD/EMTDC. Then various operational conditions are investigated to study the characteristics of
HVDC-SSO problem. Further, a multi-modal SEDC is developed and its improvement on modal damping and transient dynamics has
been analyzed in both small and large disturbances. The results show that SEDC can greatly enhance the damping of the torsional
modes concerned and thus effectively depress SSO under small and large disturbances, insuring safe and stable operation of the
generator and the system. Therefore, SEDC promises to be one effective solution for HVDC-SSO problem.
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Tab.1 Parameters of the turbine-generator shaft
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Fig.3 Torsional mode shape
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Fig.4 Torsional dynamics following the disturbance No.1
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Fig.5 Torsional dynamics following the disturbance No.2

DAL Hr ], = FhigdT 5 2SSO AR
FPMKUC: HVDCHATIR R )52 HVDCHES AT it
P 7 ORMTHVD CH5R AT ek 4 5 20 FEh iy by
AR, Bl R B2 HOU B R O S, #
SR ) FHAE B I TP 48 1, S AN SRR 1 i O
aETY RGP A R BN Bk U VIPME L I E 127 NS

3 SEDG #l SSO By 43 4

3.1 SEDCH) TE/RBAS LT

SEDC 1E iy — Bl 410 1 ik 7] 20 98 48 2% ¥k 3%
(SSR/SSO) MAMT-B, HF 12012 704-4R7E
EEPAH) T (NavajofilJim Bridger) 752 H
[ B BISEDC Tk &8 235 T W 5t L)
FH Ui we [ 7 B My F s >R I SSR R @, e ik B
R IRAE T 0 8CR TS, At N T
HIHVDCH | K& [FISSOR) & o

SEDCIHUfie gt Eefrrl. s 5% H
TN R G 22 (5T, B m vy g
WA B3N IR 3= 20 2, T2l 2 0k LL g
FEARPR 115 B35 A A0 N s 5 S, AR R AT
WY PRI, B SEDC i i 45 5 2= s il il s
e, PR R I . R, HEE K
FEBHARE, SCELMHISSOM H s .

6 SEDC '~E [
Fig.6 Principle of SEDC



_4- T EY X AL

K0T 7716 v SEDC ¥ 16 25 FAS AH 2 44
[EPi e e 2 i R Ch oo Wy Vil N B O L 8 AN ¢
ETHER RGN TE AL R KL, AR5 R AL M
VRVVEE 2 (R I T O — S BEARUE R AW AG 1
i, MEIE I IS0 B S 2 DEAT AR I, T2
T B 0 SEDCH AR A AR I ) B & 7E —
JuH (n6s) Z W, JHRE R m AR R
BHJE . XTI R4, SEDCLUH-FAHZ £k
WE3 R

2 3 SEDC HYLLBIFEIES L
Tab.3 Gains and time constants of the SEDC
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