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Fig.1 Equivalent mathematical model of AC and DC

transmission system
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Fig.2 Electromagnetic power characteristic curves of
equivalent Generator 1
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Fig.3 Trajectory diagram of operating state for
equivalent Generator 1 after fault

Xf T — AR SE(EAL L AF AR R K B G R
P, EHEHT P,<P, I, RGEREAE SR PR
kst . 48, 0 P(8,)=P, IR AR T /2 198,
(L, 2> 6,081 73 01| o e i . A e e 35 BRI 1 6, 1L

T PR B L N 2 RRE IR AT, T R
B X IO P, B B B /MEL, HOW SFAEHL 1 AR 35 25
Dyt sE By A PR, o 2 326 i 2R e Y B K AM A g
Jio 2 AN ZBRME S Py P DIR G , HAAHS
TE5R 375 0HE .

3 REHREEIMEEINBEEE

=), K29 ag P .
EE,

P,=
X12

M= (7) Al s 2
d’s, _P. Py, Py

= (11)
T, T, T,

f=C (L) PTG B A ), 26 i R 40 09 D) fa da e v
[ B 37 2 ELI A% DR 5 A8 T AR DR A 520

WL R, AR ST LR 24 B8 3R A543t
ELWAMNE Dy ZENS 22 LA A APk R RE T S
T AN T 0 A Al T ANk BE T AR
3.1 EHiRMEINEIZ HiREEIME S TR

AR T 53T, A BANE DR ANAR Y80 A%
B 11| ooy 4 S o) B 5 ) VA N R < 14 85 RS |
BHT M P, 58P, 56, P, 568,38
G MK D AN AR AT

sind, (10)

P E. E P E.E
m+1725in51_1=7m+1728in51_2 (12)
T, T,X, T, T,X,
é\APD:PM_Pm(APD>O),mljﬂﬂft(lz)ﬁﬁg:
AP X
5]_2:arcsin(— - 12—si115,_1) (13)
1 2



ETH A I, A 2 AN IR AP R A LU A I A1 K BE T R R A &

SRS LK AP FE A
d5172 _ 1-
dAP,
(14)

R A LR DA o G O B S (ERL 1 2
FI/N

P4 1E 1 3 RO FERI 125 T B A& DR
e A T B R AR S (EL AL 1 A P R TR 2k
Sl nE RV VTR d & 4 a g, B ANE
DRI , B T -5 3 i 1 s 2 R 9y il IE
6] AP, s SRR R GTEAT T 8 a,, B o, RS

rt W

-1

AP, X, )2
—sino,
EE,

P[)Z

0y

B4 HEmSMEIRBMEFZEE | BRI RS2k
Fig.4 Electromagnetic power characteristic curves of
equivalent Generator 1 with DC transmission

power increased
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Fig.5 Schematic diagram of case System A
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Analysis of maximum transmission capacity coupling characteristics between
AC and DC lines connected to asynchronous receiving-end systems
LI Qi, WANG Biyang,CHI Fangde,Ll Li
(State Grid Shaanxi Electric Dispatch and Control Center,Xi’an 710049, China)

Abstract: According to the transmission capacity coupling characteristics between AC and DC lines connected
from power source center to asynchronous systems found in simulation,the power-angle transient stability of
AC and DC transmission channel with asynchronous receiving-end power grid is studied. The power-angle
transient stability analysis is conducted based on the system equivalent model and the analysis of DC fai-
lures. Then, it is found that the total transmission capacity increases as the DC sending power increases
according to the rigorous derivation. Additionally, to improve the maximum transmission capacity of AC
lines, the DC sending power needs to be reduced, which could result in a reduction of total transmission
capacity, and the delivery capacity improvement of AC channel is less than the reduction of DC delivery
power. Case studies of a practical power grid verify the effectiveness of the proposed model. Finally, the
application of the proposal is discussed through a simplified power system, which provides reference for
practical operation and further academic research.

Key words: AC and DC transmission system;transient angle stability; maximum transmission capacity ; coup-

ling characteristics



