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Application of SSR damping controller in Gaoling back to back HVDC project

ZHANG Wang, CAO Sen, GUO Hong-guang, LI Tian-feng
(XJ Electric Corporation Ltd, Xuchang 461000, China)

Abstract: Gaoling Back-to-Back Project is the HVDC link which connects Northeast China and North China Grids. The Gaoling
Converter Station is very close to Suizhong Power Plant. Analysis and Time Domain Simulation show that there are risks of
Sub-Synchronous Oscillation (SSO) between the Converter Station and the large steam turbine-generators in Suizhong Power Plant.
Based on the requirement of the Gaoling Project the SSR Controller was implemented and concerned daming functions are realized in
the control system. The performance of the SSR Controller was verified by the RTDS system. The results indicate that it mitigates
SSO0 effectively and does not have any negative effect to the overall dynamic response of the original control system. The SSR
Controller will be applied in Gaoling project.
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Fig.3 Schematic diagram of the damping controller for Gaoling project
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Fig.4 Frequency response without phase correction
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Fig.5 Frequency response with phase correction
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Tab.1 Test results under the operation mode of 220kV network connected
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Fig.6 Operation with the 220 kV network connected
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Fig.7 Operation without the 220 kV connection
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Tab.3 Test results under islanded operation

BITAR EHAR FBREIEHIBR BREIEHIF

. R £ W

TS5 BT T S e o o

MHIHIETE D E % BERR 3

TS TUPLE B T EIE BRER s

LS BB T eI P E R s

MBENS STk E % B gk

TS ML BT L% % BEEN R

P LR T E T EE EERE st |

PSS T 3 o EIE R gt ]




-32- ' FEEXTHE.-L

RILBTMBETHTHEH THAESGH
BRHEESSELT, MARGISHER. 7
UEH, MEBETHRT, REMERHIRRES
RAERG R, RYAFEE SSR HH. BHABEHER
Fih BRI 5, R a LRI RSO
BAaeizAT. 13 BARE B $5 I 28 1Y 1 F BT LAMRAEZEAR
WMHMEBITART, RERSRERRSERES.
4. 4 BHE RE BRI IIE

A T WRAEBE e 5 h as 3t AN I RS sh &M AR
P, FERAMEEHISMEN TER#ITTE
REHREELERERE, REANFERE:

()3T LR e P

AT L% M ST BRI S — ) A B R e e e
B, 100 ms 5 &FEAEEAHTIRE, 1100 ms A E A
AT, Y1=AH.

AT ULk B ST BRI A — R AR B AH B B
f&, 100 ms J& =R BEAHTIER, 1100 ms B &5 7
. :
AT PR B S W v 0 — O R A = ARt e B
iWkE, 100 ms FYI=4H.

(2) iR EHLk il

BR R A B A e, R ERER
AT 10%, HBERFEERT ] 100 ms.

B Rk AR B A B, R R R R
B ATHT 10%, MBEFFSEE A 500 ms.

B Bk =M AT B A, EB R PR 2 WP T
#1 10%, FFEEEIE] 100 ms, #kE B F R VIR

(3) PAk—AFeif i

4) ThEHFKIRE

(5) HFH KRS ~

FIRRE SRR E RS REH RS
TS AHEERRIET T X . SREW, RS
B T AR R R AR e, shamiy
AL WAL SR, BHRZKHMMEE
BHISAENAZKIRE MBS,

5 %t

fEFHI RGP SSR MBI R EiE
ARG HE FARMEIREE R G OER. Xt T

BERLEER, ERERBESRLPHMT RED
G FHE BRI BT T RIDS (T H XK . R4
REY, BERAER B EBITIX BN
RGN, SSR FLJB 2% th o] LIR R HHK R
PIRG . MCAMELLIE A& iR R RIBT R 0 5
e, R EHSAEmERRLE 4
HIBhA PRI 6 )5, SSR BB HIB AT LAZE R
e FH TRTNH.

S 30K

(1] MEBERLEAR. Fit—FIBEMEEYTRK
BRI RERTEARRE . EEIBSH(R]. 2005.
BDCC. System Design Technical Report of the Gaoling
Back-to-Back Converter Station for DC Connection of
Northeast China and North China Networks: Main
Circuit Parameters[R1].2005.

2] Subsynchronous Torsional Interaction, Study Report
CSG/GG2/ED1.913.XS-0[R].2006.

[3] TRC of CSG. Guizhou-Guangdong II Line = 500kV DC

Project ,  SSTI  Study
CSG/GG2/ED1.020.XS-a[Z].2005.

(4] XI Electric Corporation Ltd. Guizhou-Guangdong II Line

Transmission Report

+500kV DC Transmission Project, Pole Control System
Information Manuals CSG/GG2/EB2.341.XS-0[Z]. 2006.
(6] W4 BRBERAE. RIE—FEILBEMEEE SR
B TRERKZERA BRI ME, ED4 341
GL-0{Z]. 2007.
XJ Electric Corporation Ltd. Design Specification of the
Gaoling Back-to-Back Converter Station for DC
Connection of Northeast China and North China
Networks: Pole Control System ED4 341 GL-0[Z]. 2007.

YR A 2009-07-01
TR

R 19500, B, HAIAR, KPNFZHELAS
wHEHKY ALY EEF LA L4, E-milwangzh@

Xjgc.com



