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Abstract: Due to the weak support capacity of the power
generation equipment at the transmission end of the DC
transmission system with a high proportion of renewable energy,
the renewable energy power generation equipment faces the
risk of over-voltage off grid after the DC fault occurs. In order
to prevent the off grid accident of renewable energy, this paper
first establishes the simulation model of renewable energy DC
transmission system and analyzes the formation mechanism of
transient overvoltage at the generator end of renewable energy.
Secondly, according to the law of reactive power transmission,
this paper analyzes the influence of conventional units, dimmers,
electrical distance and other factors on renewable energy
off grid, and quantitatively analyzes the voltage regulation
sensitivity of conventional units. On this basis, the off grid
situation of renewable energy is quantitatively analyzed by
using the short-circuit ratio index of renewable energy. Finally,
according to the analysis results, this paper puts forward some
strategies to prevent renewable energy off grid after DC fault,
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such as improving the short-circuit capacity and improving the
high-voltage crossing capacity of the fan, which are verified by a
BPA simulation example of a planned DC transmission system.

Keywords: DC transmission system; transient overvoltage;
dimmer; conventional unit; short circuit ratio; suppression
strategy
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Table 1  Typical control link parameters

FEHITRTS SHIT SHE
S IN Y- etk 0.15
SR A R4 IR 8] 45 0.012
IR S5 H 19.5
EL A A ]/ 0.15
HE
SE HL P LB £ 25
S HL AR RR 73 T 0.005
B IPN GBS 0.055
S8R R T i £ R R ] 4 0.02
TCHI kR b [ 0.02
LT ) TETHMA HAI AT HOR AL 18
TEIHPER LR O 5




Vol. 6 No. 1 BR, &

BEtES | R ERINER R BE IR W IREI 7T 73

2 HiWMEs| ZHE SR ERE

BT EES AT, LR XK THR BT R IR B A%
ARG AT R fifb)E B B AME S R g
K27

Pe Qi Uy . Putios U . PFjo. U
— > Xy —

X5

T

o AT T
gﬂ o7 [ % iﬂ o ool

B2 ERIMEEEZRS

Fig.2 DC outgoing equivalent system

Hrp: P,y O HRBE AT T1: Pys O,
Sy WAL & H A Zh AT B s P Qo RGN %
ANH DRI Z s Qpar~ Opun I KB 72 HL TS T 5
Oui~ O WRGMIFEHTCY: O sl I B M T

15 O RPFEAANAMETCH): Uy Us Uggr 3128 KL
ARG M v R s xy s xR XUBTLAT A 2R & )
L.
KUHL 3% A T ATE ) o] fl i S 5005 1 -
P =P, (
0, =ng + 0, + Op1 — O 2)
P =P, -P, (3
Qs = ng + Qsc + wal _Qlw + waz +
0.-0,+0,, -0, (4)
P +Q}
Qlw Uz w (5)
P?
O, =—" +QS X (6)

U;
K O O KBILINFIR SEMIRFER TSI TR o
BN R IR EPN L G 4 2e SN 1R A0

mmﬁﬁmﬁﬁﬁﬁiﬁ%%@wgwﬁﬁoﬁ$,

ORI S WAL 1 DR, Pl QU IS &
%W ZAYIH,

Uy
A
i Px,
Loy

o

o

(a) Heii st R MRS &

s

Uy’
(b) e KL O HLTER 5=
3 BEXEXRE
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Table 2 Influence of startup mode of near area thermal power on
transient overvoltage of wind power
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Fig. 4 Voltage response of renewable energy generator terminal
under different startup levels of conventional units
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Table 5 QH power grid condenser and gas unit configuration mode
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750kV  110kV ATRETR AR AL

R BE Ft Fts #3t6
A 1.494 1.588 1.566
B 1.652 1.643 1.705
C 1.623 1.725 1.679

QN
D 1.466 (LX) 1.624 1.602
E 1.484 (JBED 1.567 1.558
F 1.540 1.613 1.606
A 1.356 1.426 1.446

oN B 1.304 (JBE)D 1.485 1.462
C 1.323 (D 1.467 1.448
D 1.308 (R0 1.470 1.462
A 1.542 1.625 1.607
B 1.580 1.633 1.658
C 1.610 1.702 1.682
D 1.538 1.596 1.623

TL E 1.333 UMD 1.458 1.429
F 1.779 1.856 1.831
G 1.401 1.478 1.490
H 1.528 1.633 1.605
I 1.392 1.474 1.483
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