W22 % A C
2024 47 A

Journal of Power Supply

S

Vol. 22 No. 4
Jul. 2024

DOI': 10.13234/j.issn.2095-2805.2024.4.100

T
_TEF@ 4

tiRF L

FESES: TM713 XHERFRERD: A

TR X =K HiE

2 57 Fok Y 1

ElEEEA:0

FHEM TR ST

E 7, AW FRLRES
B F kW A S b T TR,

e

M %y T R R A ) RGP AT b L) 9 K g3 e,

BAAR)

KX 430074)

R 64 s A5 B X A T AR A

Bl A e R A IR B A, B A B FALE ) R G AT A R R 2R A AR B AT 8 1 AT 69 DR

SR IR R M T vk AR RO B A L P it TS SAF AR, AUR 69 R Tt T @ HR4E 5 4R B e i g9
AR TR AR 1 B F A o REAK, TG W NBAE A ik 345, 4, @54 E/ R 5 LR
AR ERY Z AL X R 4E, BB THERANHRSEEOHERR, B4, SIRNERMAAE
Rk EH T AN RE, RTE/ A ERFRIELRETEZAAF LR R LR PR E & 7 38 &40
RN BMARIE/ f kM ER; R, AT LA X IRYFA it EwdEZE I TR
FATAR BRI N E, b R AR S RS ROA B/ kAR, LA AT, oW ER
R, PTIRECES M T i A 0 @SR P9 0 B T W 45 R ST AR A 3R T A AR 3%

KB wARTIFMIEE; B/ QSR TR AT, B/ R EARSAAE; WA RAARME SR

Characteristicsand Simulation Analysis of Positive- and
Negative-sequence Time-varying Amplitude/Frequency
Rotating Vector and Relationship between | nstantaneous
Values Formed by Projection in Three-phase
Sationary Coordinate Reference Frame

WANG Qiao, YUAN Xiaoming, Senior Member, CPSS
(School of Electrical and Electronic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: With a substantial increase in the proportion of power electronic grid-connected devices in a power
system, the output characteristics on the power supply side are obviously different from the output characteristics of
traditional power supply represented by synchronous generators. The fault analysis of power electronics dominated
power systems, especially the network asymmetrical fault analysis, faces new challenges. However, the existing fault

analysis methods basically do not realize the time-varying amplitude/frequency characteristics of the devices’ internal
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voltage, and the available time-varying amplitude/frequency
symmetrical components method based on time-varying
amplitude/frequency signals is just a set of mathematical
decomposition formulas without explicit physical connotation
as a support. Under this background, the characteristics of the
relationship between the three-phase instantaneous values
formed by the positive- and negative-sequence time-varying

amplitude/frequency rotating vector are analyzed, and the



AW Yy, A IETUTIR SRR S it OHAE A AR R B BE ERC R R RRE X E T 101

physical nature of time-varying amplitude/frequency symmetrical components method is interpreted. First, the generation
mechanism of the time-varying amplitude/frequency internal voltage rotating vector is studied. Then, based on the characteristics of
the instantaneous values formed by the projection of the positive- and negative-sequence time-varying amplitude/frequency rotating
vector in a three-phase stationary coordinate reference frame, the concept of rotating phasor describing each phase and the
three-phase rotating phasor diagram of positive- and negative-sequence are established. Finally, the physical connotation of the
time-varying amplitude/frequency symmetrical components method is established based on the process in which the
above-mentioned rotating vector projection is equivalent to a three-phase rotating phasor, the voltage at the asymmetrical fault
point is equivalent to the positive- and negative-sequence rotating phasor, and simulation analysis is also combined. The proposed
fault analysis method provides a basic theory for network asymmetrical fault analysis under excitation of time-varying
amplitude/frequency internal voltage.

Keywords: Power electronic grid-connected device; positive- and negative-sequence time-varying amplitude/frequency

rotating vector; positive- and negative-sequence three-phase rotating phasor; physical nature; asymmetrical fault point voltage
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