514 H AW 1645-1653
20254 4 A 30 H

(LN 7N
High Voltage Engineering

Vol.51, No.4: 1645-1653
April 30, 2025

DOI: 10.13336/j.1003-6520.hve.20241397

BREZERRMEEBITHED T SRER A

B3 %la EEE%‘% g’t\g ng, %%g/%? 1’ ’/fé% rtklﬂ é%@tjjz

(1. A KFa A THEFRE, N 310027; 2. BRIZHE @ HHRNE ZFBAFRE, HF 210008 )

. RENGE O X AR B, AR I R R R AR AR R R, ST R R R AN
BT, R AR ERIRBCH S M ak . NI BRI ) R k. etk mizEtt, Bk
oM T3 R RS g H T SRR L IS A EU P BT 3 ST R BT ORI RS ELR R
ik RJE, BN  ERIOX R IR ZREE Y, IEIRIERIRE . N-1 8. EER AL, PURARENE. HK
feg k. [FPP R RS TT T M SRS AT R, JFeR th A 2 BIRIRIM AR T ®m s NI
FLM RG] T R Hor i, S5 RAR W B8 2 LRI T LA IBAE B A R G T b L 2 e VEAAR E 5K
Fo ARl L N TS X SR A o

KR PLLH; LHETREL WAL, ISR s

Operation Characteristics Analysis and Construction Principles of Single-AC Multiple-DC
Transmission Sections
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(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
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Abstract: In regions with high electricity demands, the AC power grid is densely populated, leading to difficulties in
controlling power flow and issues with excessive short-circuit currents. The scale effect of AC power grids trends to satu-
ration, necessitating the development of new hybrid AC/DC grid structures. To improve the controllability, safety, and
stability of AC/DC hybrid power systems, three typical AC/DC transmission methods are first analyzed in terms of their
technical characteristics: full DC asynchronous interconnection, full AC synchronous interconnection, and conventional
AC/DC hybrid interconnection. Next, in accordance with the unique transmission configuration of single-AC multiple-DC
transmission sections, the operational characteristics of this configuration are analyzed in terms of its ability to control
power flow, N—1 overload, short-circuit currents, frequency stability, voltage stability and synchronous stability. Princi-
ples for constructing the single-AC multiple-DC transmission section are also provided. Finally, case studies are
conducted in a modified IEEE 11-bus system. The results demonstrate that the single-AC multiple-DC transmission con-
figuration can simultaneously compromise the controllability, safety, and stability requirements of hybrid AC/DC power
systems, making it a highly promising grid structure with practical applications.
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Fig.1 Diagram of full synchronous interconnected network
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Fig.3 Diagram of asynchronous interconnected network
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Fig.14 Frequency and angle response curves under the active
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