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Connecting system design for ultra high voltage direct current converter station
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(Southwest Electric Power Design Institute, Chengdu 610021,China)

Abstract: According to the present planning, the highest voltage level of high voltage direct current system has been reached to =+
800 kV, and the maximum transmission capacity has been increased to 5000 or 6400MW, which is a great increase from the 3600MW
of 600 kV HVDC. All these bring unprecedented challenges to the connecting system design of the converter station. In many
fields, such as the generation source arrangement, the connecting type between converter stations and AC system, main electrical
diagram, reactive power arrangements , stability simulation and analysis ,the connecting design of UHVDC Converter Station,
compared with that of the traditional £500 kV or £600 kV converter stations, has bear much difference and difficulty. By
summering the connecting system designs of the 5 circuits of UHVDC systems which are being planned, the problems and the
creative ideas and solution are presented. In addition, the islanded operation of UHVDC converter stations and its problems and
solutions are also discussed in this paper. At last, the principles, methodologies and research results of the UHVDC converter station
design are pointed out. Main results of this research can be applied to similiar UHVDC project.
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Fig.1 Transmission system of Yun-Guang UHVDC
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Fig.2 Transmission system of Jinsha River and
Jinping UHVDC
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Fig.3 Main electrical diagram of Xiaowan hydro power station
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Fig.4 Main electrical diagram of Xiluodu right bank hydro

power station(in flood season)
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Tab.2 Reactive power arrangement of the 5 circuits of +800kV DC
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3.2 REREKEREH

(1) &g sve

AAREBEHRAEREA RN EZERFAEZERA
ST XA MRS KA SRR DR LB B TR H
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HIRRAINER B M A%EE . B ¥,
5 s R V)R BALESE Bk V) ST A R AR L
o
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Tab.3 Impact of DC overload capacity on the

transient stability limit

HREHERS B3 38 T s AR PR AR B/ MW
-t - Eift

1 0 0

1.05 98 140

1.10 186 350

1.2 254 470

1.3 389 490

1.4 496 500

1.5 571 500

= BV, BFEERMBRSEKE, BT
MBI AT ZPIHR. A& HRBEAEH R,
DS THRMBREAF, HEERRY, MK
WM~mi HRAEEXRAS, RERSREFTER
BIKIEKEIE 4X700 MW HLARE, BUREH
BZOEHRHBENERE 1.1 FFEhER, B
B ZRIHREADEREITAA 1890 MW, AT /DR
IR K B HLZE 3 X700 MW, Hi%. 23R A &M
(BRIl s . B T HAMERRA N
RN TE-HREIEDIE (6400 MW),
TNTRGRESHAAE, ARSPEREBREH
TR R BN R % F A 2 1 i)
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WIESE 3 TR, SR 5 AR s R B
Himih 2z [AIBRER LR KA, BAMRSHRERE
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H AR s A U 5000 MW, BT g
HIHIZ TS I K @45 B oK R B ER
K, THEHMLF2HZ AN A Hifit gy
BN, T e i 2 A R A DR BRI RO K
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REgk EnfREr= AR KR R, 7R3l SR
BB AT 7 BT OO M, KRR EEE ESH A
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— R BER T2 REME AT 500 kV it
Z G Uit BE £ T L TR 1 SO VR (B AR T A R B
SE: “TEIRFNFTFUA G0 100 ms Py, T4t L E(ERE
F550 kV B 1.3 4% (525 kV I 1.36 %) ULF, B
HAT B AT B EA KT 30% 7. BER
A SRR B G AN 4F 100 ms PO ot B 2% T 40
Tt E P A P 3 fe V(8 A2 FE M R Re 7 R A S8
T REEREZ —.

o RS kK B8 4T 77 A% A o [ B A B g
Hlf EMTPE FEPHHATIS HIER 9T, Frik1GHIEEA
giwh: (D MEBITHAT, BT EE
BN 1.447~1.495 pau., /NEMHA 1.270~1.439
pu., &EHMA 1.281~1.414 pu., BT S
A (2 MEIBIT AR FREFRMAB, ik
WS FEEE e B AT 4% BRI s, [RFHURE
RV, e BEERRESER; 3) iz
TTHRNFREBTRA, HE M A0k 28 P s 88 80
FL 75 2R T B 25 T T VR I 28 R A A3 B, HMT kS
B FE B KIE AT IA 1424.84 KV, %W HE 2 TR 250
PR KAETIIE 392.07 A, ST iZRTER 2SR AR R & .

HIERIE T H R TR R E R, X5 TFR
BT TERST: (1) 3G IEK 28 5 A2 1K
P 2% E UK O o DU BT O, AE R SARABUE 0.1 s
WU 2 ERUE s 2R A A B84, JH7E 0.2 s AYIRRE
ERHLAL; (20 F 300 AR 0 i RE VAN P A ) BLIAR
SRR R G O TR s s (3) B RSLG,
MRAE o F R T v v 4 B B R i 1) MOA SRR
HeEmS k% (4) A MOA FRHI% s iEE T
WL E; (5) B SVC (R s 3 4r T IhAME I
BRI RS (6) /NS, &hr—Es
)R Ui e S PscA TR (7)) Bl
KRR P R R AT B A TR M AR B FE B B8 . 7EFR IR
b, RA AR — PR T AR I BB AT
HR TR E R, (5ERT3kB & Wz
HEE—MEE, mHZEBHRTEEFRERT
F2_ERSAE, IS B T T #ad B B ] TS
HRRR I
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XT, VIR AAEEREANBETHEN 1822%, #
UIERINNAEE R ER NN ET 4.52%, BUIL
NARRA B ER KA ERAE 1.95% (F: TIh/h
HRE N 187 Mvar, B ARNHAREH 935 Mvar).

EFFIX—1E T, AT 3% RS AE A MR 2 1 240
Mvar [ SVC, ZEIMEEIT T, YIBREIh KA
SRS ABRERSHARET 3.97%, #IELPNA
SRR ABRERSAET 1.23%, BUILIN/ N
RS HEER S AR 0.79%, WE R RE
B3R, FHEEWE. EARSVER, SUCRAW
40 SVC, 494 +120 Mvar, X FC+TCR ) EI5L,
44 FC 24 120 Mvar, TCR %5 240 Mvar.
4.4 RRIERIER

YRGB S S S RIER B SR FE X
W MR AR, IR LR EZIRE
WHRERMEAR, Wi, REWEMEREBA,
RREE RIS H S KEBRKGTREMBR, JE3
P REBE 15 B 2 R AL

SHEMER RS, MBI AT, BT ER
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R PIEINY NIRE, KA AR AR
WIME. mREEHPIEITHA, EEESIE 4
20 DT 11/24 JEUR 8%, 4 41 TT 3/13/36 3EHE2$H1 9 41
FECR AR, AInEIEEE R, R\ HRIE S
PERETT R G R, LIRECE SRR A L R 5
BATWAFE SR, HAEsh B TR BT 7 2,
PMETEBT 2 Wi KiEE 1.18%, i
ARG Ik e T B AR NI 0.5 % B SR, AT AR
I EIEAT NI IE R K .

EEXPIX—1AE 0L, W] R R (R SR AL B
A 4 41 HP11/13 JEI 28 . 4 ¢ HP24/36 JET2S .
2 4 HP3 JEIG 281 7 A FFBR AR . AR ES,
BIEZEIR BB AT T, 2 RV A R I Ar Rt AN
#EIT 0.46%, TWHAEK,
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