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Harmonic power flow calculation method for power grids with

flexible dc transmission integration
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Abstract: Aiming at the voltage harmonic issues caused by flexible DC transmission integrated into distribution
networks, this paper proposes a decoupled iterative harmonic power flow calculation method based on harmonic
source impedance modeling. By establishing the bridge arm equivalent circuit of modular multilevel converters
(MMC), a harmonic impedance model for the AC side under small-signal conditions is constructed to accurately
characterize the harmonic coupling characteristics of converters. Furthermore, considering harmonic
interactions, a multi-frequency admittance matrix for MMC is developed, and a decoupled iterative algorithm 1s
proposed to enable independent solving of harmonic source models and network equations. Comparative analysis
based on a 33-node simulation model demonstrates that traditional methods, which neglect harmonic

interactions, introduce significant errors in voltage and current distribution calculations, whereas the proposed

Y %5 B #9 . 2025-03-29
EE B A AN (2002-) , 5, 801, NF ML) RGBT LIS, E-mail: 2497564313@qq.com.
ELTE . B %Ki WA BRA & BT H % 85(5100-202311018A -1-1-ZN),

S g WS AR, FE T A B S U R R A B RS O R B O R ] BUDUR 2 2 4R (T
B, XXXX, XX(XX):1-9.

Citation: XIAO Zhipeng, CHENG Haixing, WANG Guannan, et al. Harmonic power flow calculation method for power grids with
flexible dc transmission integration[J]. Engineering Journal of Wuhan University , XXXX, XX(XX):1-9.



2 BBUR 24 (T2 D

method effectively quantifies the superposition effects of multiple harmonic sources on grid harmonic

distribution, providing new insights for harmonic mitigation in power systems.
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Fig.3 Decoupling method for calculating harmonic power

flow

F T W D R R A e R T A A /BZ{J?FF'
PRI A0 DI 3 30 15 8 0 22 W) A7 A M
= (17) 347 2 %ﬁci‘%m%&w%“ﬁﬂiﬁﬁ%&%
ENIVESES



6 EBUR 224l (T2 D

Ih:f(Ul) (17)
K Lo ARG IR, U B T O i %

[ % EaEoE |

[P BT £ S ae |

[ weniviaE |

[ ioedfoiie=0_ ]

[ AR R R A PRIAQ |

IETFPQA i
ST

e es]

FEL WAL 5 5 Y0 R S ) ) O R 3R A
I L D PR AR P A PR 4 R

[ kekl | [ itEmwviesE |
é | RIEIE 72 |
; —{ EEAE
E [ AT T

v
N AT
L5 4

RO R %
O L

[ By |
BRI AT

| S EA I fe—

v EIEMMCHEN

:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
o [P
H
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
H
:
:

A 4
| it waigionE |[ ek
A

N
Y
[l RES s |

B4 EiE#HRITERER

Fig.4 Harmonic Power Flow Calculation Flowchart
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