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Abstract: [ Introduction | Offshore platforms generally use self-powered offshore solutions. The power supply has a single power
source, poor scalability, weak impact resistance, and low reliability and reliability of power supply. At the same time, the space of
the offshore platform is very limited, and the investment in building a self-powered power supply is relatively high. | Method ] Based
on a comparative study of the advantages and disadvantages of shoreline AC power transmission and DC power transmission schemes,
this paper proposes a hybrid HVDC transmission scheme for a technically feasible and economical offshore platform. On this basis,
this paper establishes the mathematical model of the conventional direct current and offshore platform side flexible DC on the land net-
work. Combining the typical control method of the traditional HVDC converter and the typical control method of the flexible DC con-
verter, a hybrid HVDC control strategy is proposed. [ Result] An electromagnetic transient simulation model of a hybrid flexible
HVDC transmission system is established on PSCAD/EMTDC, including simulation system models of near area AC grid, hybrid
HVDC system and offshore platform system. Carry out modeling and simulation analysis and analysis. [ Conclusion] The research
results are very important to solve the safety and reliable power supply of offshore platform.

Key words: offshore platform; power supply strategy; hybrid HVDC
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Fig. 3 Hybrid DC transport topology

3 BB AN G R IR

3.1 HFER
ROR MR LCC AR, LAH L 12 PR it
Wb R B, AR

U, =2.7U, cosa —iXﬂId (1)
w
Um B Udz

l, =—— 2
. 2X, (2)
Py = Uyl (3)
Qc] = Pd] tan@ (4>

1
cosg = [ cosa +cos(a +u) ] (5)

WA R R Y J2 VSC RERY, Sy S B RR 4%

i, A ITEMAHIER, dq AAR AR T AL AL 2 W P
Tt BB AR R

{(R +sLeq)1:Sd =uy -V, +wLeqz:Sq (6)

(R +sLy)i, =u, —v, —wLi

sq eq”sd

3 . . 3 .
P = ?( usdlsd + usqlsq) = ?uslsd (7)

3 . 3 .
Q = ?( usqlsd =- ?uslsq <8>

3.2 HIRME

BRI LCC UL S A7 € EL AL . R
R AE B s = Ao AR
U S X it I i i o 380 RS2 47 A A S0 R U 4%
9 B LS BRAY . B AR AR, i
SEEMARASHAE, i B R R R 2% A 4%
W77 o [RIEAT,  RE AL R4 o 1 D P BR
HER B IESHH, E B3R A0 5 2
BRER 25 52 1 ELR D RS HH

WL VSC 4 i 5 Mg — AR FH XA 3 4 il
RN RANIR R R N BRI, e SRR A 8 T

- usd isq )



118 B heR s

XA E AR, AR 23 6 =
Mo AT ARGIE T R G TCIRM RIS, P R

GEIHL T SCHRRE ST, — s R A A2 it HL s Ay 4 ol
T

LR L %IE, UEE L5 R 2 m TR A L0
LRGP SRy AEBOR M LCC J2& 5 B Ik
Pl =0, i AR VSC L3y Fe AL It b A 11y
g BB s AR VSC S A D D R A E
SRR TR, SEB A ) D AR RS

4 ZHRE

4.1 FESHR

PR L R A AR, TR BT AR AL B
HRAE 7 EORE FE TR 2, PP MLAY Y O HIL I [X 8 R 452 ok
GRS T R L AZ I A FL R 230 KV, ELTR
MR LU 100 KV, B8 & fii D)% 50 MW, i |
VAR R 2150 MW, 535 KV 110 KV B4
FEAERERAS TR S L ey, oAb R A5
K 4 Fs .,

77777777777777777777777777777777777777777777777777777777777777777777777777

230kV  20kV
20 kV/
T,

20kV T,

50kV i i 35kV 10 kV
ZHECRE) H 1 LA
R LT L ot

E4 BEFERHBRGEEHE
Fig. 4 Offshore platform topology

4.2 fFE&KER

RIS RRER, £ PSCAD W5 %R &
LU AR, G AR R AR R L LR 12 Bk sl
RO AL, ISR S P B P A AR, g
FLZR R PTG AR B AR, i 52 I R 8 R B 55
R HL PR ER IR BH TR o

PSCAD Hi sz iR & HA L RS BNk 1

%545
Fi7R o
*1 RGBHE
Tab. 1 System parameter table

SRR BT R T AE ]
H B E B R/KV 100 100
BHIRAE AL T/ MW 50 50
&M AUE B/ KV 230 230
WA BB/ Q 1 8. 84

g vl AR AR AR L 230/50 50/230

W AR A E A/ MVA 1 000 1 000

JET PSCAD fjj BV & dE S YR & B4 L &%
GER PRI B 1 R AT LCC E B L R A%
i, HAzhIsH e 5 fo.

- D[< 10000

AOR _@éﬁ - —@«5 1 Fypc
g H
P )

- -q%«m@

5 LCC EEHmAEEEFIELR
Fig. 5 LCC DC voltage control module

RA IR RS VSC #B43E A T Ty R 45 il 45
HnE 6 fim

IdrefP
L N * * -
i L

D
o D *
Eal 1.5
EbI B g
Ecl

El 6 VSC EAINhREHIER

Fig. 6 VSC active power control module

REEHL ARG H VSC 0 it s 42 i 5% H A1 36
SESC LT, HA BB RANIAT 7 PR

:

o 30 > o
(2300 >D KoAC] KpAC jqmaxka] M@
Vir HV [kV] P C30 >
o Iqmin [kA] tnlq
Ti_AC
TIACI

B 7 VSC SMERTE 3T it BB JE = Ak
Fig. 7 VSC AC voltage control module

4.3 FEIE
g 1S B AT — B A R R
PERIRRRE T = R Bk 0 AL R et B TP A i .



2

XA, A i BV SIRA B BT S 0 B 119

AW G 5T B A A R A LI M5 A8 BRI,
BRI AR RAE . BIEN S, HREEZ
15, APt i 37 H o 2 5 5 B
4.3.1 g LA

M =5 s i, W LGRS TR 5 MW
AT 5 MW, VSC (94 DT 45 4 i 50 MW
FriRE] 60 MW B, VSC i {5 i i 47 Ty 1y 281 5 iR
PR AE, JF HPesa TR, R 0 A )
(A DR AR AN 8 (a) iR, FEMGE R,
LCC ¥t R 1 B Rl , BT i L R 4
BAARME, A FHRSEA D RET, X s TR
LCC S i JC T By i, e i 5 30 25 ) ) G
TP IE A 8 (b) s .

100 =21 [=p2
% 80
) 60
R
E a
2w b
&
&
20
0
3.I0 44‘0 5;0 610 7;0 8,I0
[AELREITA
H:oa EEGMA DT b A TR,
(a)LCC-VSC A i3 #7254k,
s 100 =02
é 80
§ 60 7 a
»’Q 40
= 20
£ o
B 20
K b
ﬁ -40
-60
3.0 4.0 5.0 6.0 7.0 8.0
{5 BB )/

H:oa EEGMTCTITIR; b WA TR,
(b)LCC-VSC LIl 4k,
B8 BLIEEHTFTRET

Fig. 8 Offshore platform load mutation
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