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Review of harmonic source modeling methods with the background of renewable energy access
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Abstract: The large number of renewable energy sources and the gradual adoption of AC and DC hybrid networks have
become two major characteristics of modern power systems. Along with this, the problem of harmonics in the power grid has
become increasingly prominent. In this case, three difficult problems of harmonic source modeling, traceability and control
methods have attracted increasing attention from both academia and industry. This paper reviews the current common
harmonic source modeling methods, and uses them to provide references for theoretical research and practice in the field of
power grid harmonics. From the perspectives of mechanism modeling and data-driven modeling of harmonic sources, the
current common harmonic source time-domain modeling methods and frequency-domain modeling methods are described,
analyzed and compared, and various modeling methods are summarized. The advantages and disadvantages of the method, as
well as the applicable scenarios of various harmonic source modeling methods are discussed. It focuses on the problems of
mechanism modeling and data-driven modeling methods, and proposes corresponding solutions for each problem. Finally,
the characteristics of common harmonic source modeling methods are summarized, and the development direction of
harmonic source modeling technology in the context of renewable energy access is prospected.
This work is supported by the National Key Research and Development Program of China (No. 2017YFB0902800).

Key words: renewable energy access; modeling methods; harmonic source; mechanism modeling; data-driven modeling

0 B|= PIE G AT RETECA E M REVRZE /IS M LUXRE . K
= PHRE. W% AeS5 ] FAR RN A RETRSE M EAT 3%

BEAE A AR IR H SRS, IR =08 i, RN, FEREIREE TR R, K] A REYR
NHL, Nt m I RGREE R R 158
HLE . BRE L5 K% 8 (2017YFB0902800) ; E M L 22 e fa e i, HERE L ) BT e AL L T 2
LA N S AR B (5700-202018485A-0-0-00) FIAT VR R [ Db SR B4 28 it 25 BBV 45440 1) 5 T A




WrEUE, 45

BREURH T 5T A BT SRR - 163 -

HL X B RE AL AN IR e, B L A PR A N
BT RS AR, T AT A AEYE K
RGN B R GER T RIE RS20,
IXEER R S8 7 IR S EANTE R, JTHE
ARV B i Le g D BN, A A5 H R v B
I A o R 12,

T4 19 HEL R R 1 AU [R) 3 A=) PR T £ A
M fRsAk, B JRIBR T4 5 rEL BRI AN B —Ak, T
B H ARG ZHMAH LRSS EAHSM, K550
L 77 HEL 15 2% 2 [A) B AR R 3P  & TRR B
FELE I TR T B A B A R 1) TS P 22 A ) - 271
N T AP FE R A @, DR s R E K
F, IR R, BT RN A .

IR AR I I R M S ELE IR A AT
MTAER S A BB, —/MA R
(RIS I AR R RS T AL AT I R 2 RS, /N AT
W, AHAE, 124 A BN P (103 i e A
Fik, REFEMEBE T EERREAN SR, £
B 2ER08, HAT, iR B, R
TR VR T 4 NP RS LB R V2 RN B O
AT, AR ST 3 N I s Ay VA
BRI ER A T2, P2, bR R R gL
B, wE 1R,

N’e

1 R IR T AR5

Fig. 1 Classification of harmonic source modeling methods
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based on state space
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