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Abstract: [Introduction] Distributed generation (DG) has a significant impact on the operational characteristics of the load side of the
power grid. However, current research focuses mainly on analyzing and modeling the characteristics of a single type of distributed
generation, and there is limited research on general models that can uniformly describe DGs with certain similarities. [Method] This
article constructed an inverter-interfaced distributed generator (IIDG) model and employed a novel optimization algorithm. Firstly, based
on the analysis of the characteristics and common features of IIDG, a comprehensive load model containing IIDG was constructed;
According to the unified model, analytical calculations were performed to derive the state differential equation of the IIDG system and

the output equation of the system model. To calculate the state and response of the system at each moment through continuous iteration
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and switch function updates, a formula for calculating the initial value of the system's state was provided. Combined with the sample

data, the unified model identification process was given. Finally, the white shark optimizer (WSO) algorithm was employed to identify

the parameters of the model; considering the voltage drop disturbance, the system model was sampled and analyzed. [Result] The

simulation results show that the proposed unified model can better reflect the IIDG characteristics in the case of different levels of voltage

drop. [Conclusion] The modeling error and parameter identification results show that the proposed unified model has good self-

describing ability and parameter stability.
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Fig. 1 Construction schematic diagram of the load model of IIDG
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NLSM 0.076 18 0.009 62 0.012 52 0.005 69 0.004 21 0.022 52
1.15 . TN
— SR ®2 WSO EXBHHINLER
Lol Tab. 2 Parameter identification results of the WSO algorithm
- DGHE WEPHE R L C ko ky ke Ky
£1.05¢
M 20% 0.009 0.061 0.159 0.179 5.672 0.022 9.876
i MTG
E 1.00 30%  0.008 0.059 0.124 0.245 5.691 0.027 9.241
20% 0.004 0.086 0.030 0.058 9.678 0.070 5.672
095 PV
30% 0.009 0.069 0.051 0.043 8.365 0.142 4.239
0.90 . - 20% 0.018 0.059 9.194 0.027 4.515 0.171 6.379
0 0.2 0.4 0.6 0.8 FC
t/s 30% 0.024 0.345 8.214 0.148 3.517 0.249 7.369
(a) PV

£ 5% /pu

0.6

0 0.2 0.4 0.6 0.8

t/s
(b) MTG
1.6
— S

14}
RS
=
R0 ol
A .

08}

06 1 1 1

0 0.2 0.4 0.6 0.8

t/s
(c) FC

B 7 RBIEBE 30% HHREFINIE Mk
Fig. 7 Active power fitting curve of model for a 30% voltage drop
MIEL 7 BRI 2ok 7, i 45 2 A 0 28 =X
DG AU I [ 5 520 0 137 PR 15 22 550N, 3 % B T 5 A

AR TR RE AL A 8 38 10 85X DG Y sh A%, BA

B AR RE S . SRR RV, Wik
ﬁ#/'\iio
5 Z5ig

SCEEXT T 1IDG 11 faf 455 7Y 340 47 45 912k A —
FlHr 2 0 2 5000 i, 35 T BS I 9T S5 05 B
BEILUF 4.

1) 3 F 43 A 2 U A ) % L R G, X
— SR DG AT 8T, $H T —Fh 1IDG G2 — i fif
Y

2) G5 A BT g — 1R, BT B R G, S
Y5 — MR SE 4 Y PR TR, SR 2 R R A X
HAEAT T HE A3 M7 WSO ELAT Bt 1) 4 Jey 48 & ik 1
W S, BE A5 FE 22 A8 B Ak ] Hp P e 4R 3 B
et o

3) G —E R F #EA RE 1 S BR e Y B0 2,
FORF, SCEEHRH 1IDG 45— G A7 RE RS i s il ik i A
DG 1AM, BXHRE 2 DG, 7EAS [A] HL R 340
SR/, Y34 B Gt — A0 B A U M A A
AEH DG AH SRR
SE 3k

(1] Z=E5il, SRS, PEINAR, 5. 401 2 e Y52 A e el o o 246 45
FEMSZ A SE [0, B TH AR, 2022(14): 160-163. DOI: 10.


https://doi.org/10.19768/j.cnki.dgjs.2022.14.049
https://doi.org/10.19768/j.cnki.dgjs.2022.14.049

172

7 RETR A B

H11E

(3]

[4]

(6]

(8]

19768/j.cnki.dgjs.2022.14.049.

LIYF,SHIT X, KU C Y, et al. Research on the influence of
[J].
Electric engineering, 2022( 14): 160-163. DOIL: 10.19768/j.cnki.
dgjs.2022.14.049.

IR, E A ar. FCH A 2R B i AR BRI 555
e [J]. AR, 2024, 48(1): 352-360. DOL: 10.13335/j.1000-
3673.pst.2022.1977.

XIAO J, WANG C Q. Definition and calculation method of DG
penetration limit values of distribution network [J]. Power
system technology, 2024, 48(1): 352-360. DOI: 10.13335/j.1000-
3673.pst.2022.1977.

EHVF, SR, R0, A O ROIRES A TR R £k (7).
ML R G A B 6AFR, 2022, 34(4): 11-21. DOIL: 10.19635/
j.cnki.csu-epsa.000787.

HAN P P, ZHANG N, PAN W, et al. Review of research on
[J1.
Proceedings of the CSU-EPSA, 2022, 34(4): 11-21. DOI: 10.
19635/j.cnki.csu-epsa.000787.

EREF], BN, Ehik. e R A R e R s [T,
M1 R4 H 54k, 2007, 31(20): 22-26, 40. DOI: 10.3321/j.issn:
1000-1026.2007.20.005.

WANG J L, HE R M, MA J. Impact of connecting power sources
on load modeling in a distribution network [J]. Automation of
electric power systems, 2007, 31(20): 22-26, 40. DOIL: 10.3321/j.
issn:1000-1026.2007.20.005.

ETHL, B, ATE, . GRS PR & b I
PR [J]. By RS A SR, 2018, 30(4): 22-29.
DOI: 10.3969/5.issn.1003-8930.2018.04.004.

MAO W C, L1 Y, PENG Y J, et al. Coordination control strategy

distributed power access on distribution network loss

observability of distribution network state estimation

for PV/micro-turbine hybrid micro-grid [J]. Proceedings of the
CSU-EPSA, 2018, 30(4): 22-29. DOI: 10.3969/j.issn.1003-8930.
2018.04.004.

XUH, R, Za i, 45, RO R IR AR LR i R ST
AL S TR ()], iR S A 1k, 2010, 34(7): 85-89.
LIUJ,MU S X, LIY S, et al. Overall modeling and simulation of
microturbine generation systems in microgrids [J]. Automation
of electric power systems, 2010, 34(7): 85-89.

GHOLAMI A, AMERI M, ZANDI M, et al. A fast and precise
double-diode model for predicting photovoltaic panel electrical
behavior in variable environmental conditions [J]. International
journal of ambient energy, 2023, 44( 1) : 1298-1315. DOI: 10.
1080/01430750.2023.2173290.

Ji B, ZEIUOR, B X, S TR T SO AR R R GRS RK
HEBLIEST [T, AL R4 R, 2020, 44(6): 2143-2150. DOL: 10.
13335/j.1000-3673.pst.2019.1498.

QU X, LI X R, SHENG Y F, et al. Research on equivalent
modeling of PV generation system for generalized load [J].
Power system technology, 2020, 44( 6) : 2143-2150. DOI: 10.
13335/4.1000-3673.pst.2019.1498.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Efr, RE. FomAtrenti R REEE S 05A ()]
HL IR B AR, 2016, 40(10): 1973-1975, 2047. DOIL: 10.3969/j.issn.
1002-087X.2016.10.021.

WANG S L, LONG J. Modeling and simulation of a PV system
with DESS [J]. Chinese journal of power sources, 2016, 40(10):
1973-1975, 2047. DOI: 10.3969/j.issn.1002-087X.2016.10.021.
I, AR S, BLAHA, S5, ALY RR  Tl H R P Y
A (I, R, 2011, 35(11): 1364-1367. DOL: 10.39697j.
issn.1002-087X.2011.11.010.

MA T, FU C L, ZHU D Z, et al. Modeling of electrical
characteristics of a SOFC stack [J]. Chinese journal of power
sources, 2011, 35( 11) : 1364-1367. DOI: 10.3969/j.issn.1002-
087X.2011.11.010.

YU R J, GUO H, CHEN H, et al. Influence of different
parameters on PEM fuel cell output power: a three-dimensional
simulation using agglomerate model [J]. Energy conversion and
management, 2023, 280: 116845. DOI: 10.1016/j.enconman.2023.
116845.

EF, ZRIR, THALHE, S5 ORI A HL R SR HIL L S A AR Y
0], E AL T FREIR, 2011, 31(22): 40-47. DOL: 10.13334/j.
0258-8013.pcsee.2011.22.001.

WANG L, LI X R, MA Y H, et al. Dynamic model of fuel cell
power generating system [J]. Proceedings of the CSEE, 2011,
31(22): 40-47. DOL: 10.13334/3.0258-8013.pcsee.2011.22.001.
XA~ 450, dF, 55 BT 210 280 (LA i SRR L
ks EdH s 7 E A (I, o E i HL AR 2 4, 2024,
44(3): 1007-1019. DOIL: 10.13334/j.0258-8013.pcsee.221627.
LIU P R, LI Q, MENG X, et al. Collaborative optimization of
hydrogen fuel cell urban emu operation based on multi-
directional differential evolution algorithm [J]. Proceedings of
the CSEE, 2024, 44(3): 1007-1019. DOL: 10.13334/j.0258-8013.
pesee.221627.

TR, TE0K, SRAKAT, 25, Sy B G ) b 2 2 AR v ol
A pp RS (7], i< 34k, 2021, 43(2): 44-46. DOL: 10.
3969/.issn.1000-3886.2021.02.016.

WANG H S, WANG B, ZHANG Q Q, et al. Distributed
cooperative control of multi-group fuel cells in independent DC
micro-grids [J]. Electrical automation, 2021, 43(2): 44-46. DOI:
10.3969/j.issn.1000-3886.2021.02.016.

et 2206 5, IR, A5 MR RS HLR B R S8 LVRT ¢
PEAETE L], B3R, 2016, 17(6): 18-24. DOIL: 10.3969/j.
issn.1673-3800.2016.06.005.

HE X F, LI X Y, TAN Y H, et al. Performance analysis and
research on microturbine generation system with LVRT [J].
Electrical engineering, 2016, 17(6): 18-24. DOL: 10.3969/j.issn.
1673-3800.2016.06.005.

LWRE. &3 IR LA S @ kAT S (D). Kb
IR K%, 2013,

MA Y H. Studies on composite load modeling of distribution

network considering distributed generation [D]. Changsha:


https://doi.org/10.19768/j.cnki.dgjs.2022.14.049
https://doi.org/10.19768/j.cnki.dgjs.2022.14.049
https://doi.org/10.19768/j.cnki.dgjs.2022.14.049
https://doi.org/10.19768/j.cnki.dgjs.2022.14.049
https://doi.org/10.13335/j.1000-3673.pst.2022.1977
https://doi.org/10.13335/j.1000-3673.pst.2022.1977
https://doi.org/10.13335/j.1000-3673.pst.2022.1977
https://doi.org/10.13335/j.1000-3673.pst.2022.1977
https://doi.org/10.13335/j.1000-3673.pst.2022.1977
https://doi.org/10.13335/j.1000-3673.pst.2022.1977
https://doi.org/10.13335/j.1000-3673.pst.2022.1977
https://doi.org/10.13335/j.1000-3673.pst.2022.1977
https://doi.org/10.13335/j.1000-3673.pst.2022.1977
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.19635/j.cnki.csu-epsa.000787
https://doi.org/10.3321/j.issn:1000-1026.2007.20.005
https://doi.org/10.3321/j.issn:1000-1026.2007.20.005
https://doi.org/10.3321/j.issn:1000-1026.2007.20.005
https://doi.org/10.3321/j.issn:1000-1026.2007.20.005
https://doi.org/10.3321/j.issn:1000-1026.2007.20.005
https://doi.org/10.3321/j.issn:1000-1026.2007.20.005
https://doi.org/10.3321/j.issn:1000-1026.2007.20.005
https://doi.org/10.3321/j.issn:1000-1026.2007.20.005
https://doi.org/10.3321/j.issn:1000-1026.2007.20.005
https://doi.org/10.3321/j.issn:1000-1026.2007.20.005
https://doi.org/10.3321/j.issn:1000-1026.2007.20.005
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.3969/j.issn.1003-8930.2018.04.004
https://doi.org/10.1080/01430750.2023.2173290
https://doi.org/10.1080/01430750.2023.2173290
https://doi.org/10.1080/01430750.2023.2173290
https://doi.org/10.1080/01430750.2023.2173290
https://doi.org/10.13335/j.1000-3673.pst.2019.1498
https://doi.org/10.13335/j.1000-3673.pst.2019.1498
https://doi.org/10.13335/j.1000-3673.pst.2019.1498
https://doi.org/10.13335/j.1000-3673.pst.2019.1498
https://doi.org/10.13335/j.1000-3673.pst.2019.1498
https://doi.org/10.13335/j.1000-3673.pst.2019.1498
https://doi.org/10.13335/j.1000-3673.pst.2019.1498
https://doi.org/10.13335/j.1000-3673.pst.2019.1498
https://doi.org/10.13335/j.1000-3673.pst.2019.1498
https://doi.org/10.13335/j.1000-3673.pst.2019.1498
https://doi.org/10.3969/j.issn.1002-087X.2016.10.021
https://doi.org/10.3969/j.issn.1002-087X.2016.10.021
https://doi.org/10.3969/j.issn.1002-087X.2016.10.021
https://doi.org/10.3969/j.issn.1002-087X.2016.10.021
https://doi.org/10.3969/j.issn.1002-087X.2016.10.021
https://doi.org/10.3969/j.issn.1002-087X.2016.10.021
https://doi.org/10.3969/j.issn.1002-087X.2016.10.021
https://doi.org/10.3969/j.issn.1002-087X.2011.11.010
https://doi.org/10.3969/j.issn.1002-087X.2011.11.010
https://doi.org/10.3969/j.issn.1002-087X.2011.11.010
https://doi.org/10.3969/j.issn.1002-087X.2011.11.010
https://doi.org/10.3969/j.issn.1002-087X.2011.11.010
https://doi.org/10.3969/j.issn.1002-087X.2011.11.010
https://doi.org/10.3969/j.issn.1002-087X.2011.11.010
https://doi.org/10.3969/j.issn.1002-087X.2011.11.010
https://doi.org/10.3969/j.issn.1002-087X.2011.11.010
https://doi.org/10.3969/j.issn.1002-087X.2011.11.010
https://doi.org/10.1016/j.enconman.2023.116845
https://doi.org/10.1016/j.enconman.2023.116845
https://doi.org/10.1016/j.enconman.2023.116845
https://doi.org/10.1016/j.enconman.2023.116845
https://doi.org/10.13334/j.0258-8013.pcsee.2011.22.001
https://doi.org/10.13334/j.0258-8013.pcsee.2011.22.001
https://doi.org/10.13334/j.0258-8013.pcsee.2011.22.001
https://doi.org/10.13334/j.0258-8013.pcsee.2011.22.001
https://doi.org/10.13334/j.0258-8013.pcsee.2011.22.001
https://doi.org/10.13334/j.0258-8013.pcsee.2011.22.001
https://doi.org/10.13334/j.0258-8013.pcsee.2011.22.001
https://doi.org/10.13334/j.0258-8013.pcsee.2011.22.001
https://doi.org/10.13334/j.0258-8013.pcsee.2011.22.001
https://doi.org/10.13334/j.0258-8013.pcsee.221627
https://doi.org/10.13334/j.0258-8013.pcsee.221627
https://doi.org/10.13334/j.0258-8013.pcsee.221627
https://doi.org/10.13334/j.0258-8013.pcsee.221627
https://doi.org/10.13334/j.0258-8013.pcsee.221627
https://doi.org/10.13334/j.0258-8013.pcsee.221627
https://doi.org/10.13334/j.0258-8013.pcsee.221627
https://doi.org/10.13334/j.0258-8013.pcsee.221627
https://doi.org/10.13334/j.0258-8013.pcsee.221627
https://doi.org/10.13334/j.0258-8013.pcsee.221627
https://doi.org/10.3969/j.issn.1000-3886.2021.02.016
https://doi.org/10.3969/j.issn.1000-3886.2021.02.016
https://doi.org/10.3969/j.issn.1000-3886.2021.02.016
https://doi.org/10.3969/j.issn.1000-3886.2021.02.016
https://doi.org/10.3969/j.issn.1000-3886.2021.02.016
https://doi.org/10.3969/j.issn.1000-3886.2021.02.016
https://doi.org/10.3969/j.issn.1000-3886.2021.02.016
https://doi.org/10.3969/j.issn.1000-3886.2021.02.016
https://doi.org/10.3969/j.issn.1000-3886.2021.02.016
https://doi.org/10.3969/j.issn.1673-3800.2016.06.005
https://doi.org/10.3969/j.issn.1673-3800.2016.06.005
https://doi.org/10.3969/j.issn.1673-3800.2016.06.005
https://doi.org/10.3969/j.issn.1673-3800.2016.06.005
https://doi.org/10.3969/j.issn.1673-3800.2016.06.005
https://doi.org/10.3969/j.issn.1673-3800.2016.06.005
https://doi.org/10.3969/j.issn.1673-3800.2016.06.005
https://doi.org/10.3969/j.issn.1673-3800.2016.06.005
https://doi.org/10.3969/j.issn.1673-3800.2016.06.005
https://doi.org/10.3969/j.issn.1673-3800.2016.06.005

55 6 A, AF ARG 2 IR Y TS AL N S O T T 173

[17]

[18]

[20]

[22]

[23]

Hunan University, 2013.

AL, 2L, G, 45 3EF Park 24 i) = H P30 728 28T B
BEis W (1], T8 A 3h1k, 2020, 46(5): 82-86, 93. DOL: 10.
13272/j.issn.1671-251x.17523.

REN X H, WAN H, YU X, et al. Open-circuit fault diagnosis of
three-level inverter based on Park transformation [J]. Industry
and mine automation, 2020, 46(5): 82-86, 93. DOI: 10.13272/;.
issn.1671-251x.17523.

ik, 2 e, AF. 2 BhRR PR R T SRk (7). T
TR 440, 2021, 43(6): 745-753. DOL: 10.13374/j.issn2095-
9389.2020.10.31.001.

FENG Q, LI Q, QUAN W, et al. Overview of multiobjective
particle swarm optimization algorithm [J]. Chinese journal of
engineering, 2021, 43(6) : 745-753. DOI: 10.13374/;.issn2095-
9389.2020.10.31.001.

GOLDBERG D E. Genetic algorithms in search, optimization,
and machine learning [ M]. Reading: Addison-Wesley Pub. Co.,
1989.

GREWAL M S, ANDREWS A P. Kalman filtering: theory and
practice using MATLAB® (3rd ed. ) [ M]. Hoboken: Wiley-IEEE
Press, 2008.

GUO P, ZHU L. Ant colony optimization for continuous domains
[C]//2012 8th International Conference on Natural Computation,
Chonggqing, China, May 29-31, 2012. Chonggqing: IEEE, 2012:
758-762. DOIL: 10.1109/ICNC.2012.6234538.

BRAIK M, HAMMOURI A, ATWAN J, et al. White shark
optimizer: a novel bio-inspired meta-heuristic algorithm for
global optimization problems [J]. Knowledge-based systems,
2022, 243: 108457. DOI: 10.1016/j.knosys.2022.108457.
FATHY A, YOUSRI D, ALHARBI A G, et al. A new hybrid
white shark and whale optimization approach for estimating the
Li-ion battery model parameters [J]. Sustainability, 2023, 15(7):
5667. DOL: 10.3390/sul5075667.

2N, HE, B, AF. TR RS R A PR R IR A
IR R (1], <A 34k, 2023, 45(2): 58-60. DOI: 10.
3969/j.issn.1000-3886.2023.02.018.

LI X M, DONG Z, GAO M, et al. Grid planning model of
medium and low voltage distribution network based on particle
swarm algorithm [J]. Electrical automation, 2023, 45(2): 58-60.
DOI: 10.3969/.issn.1000-3886.2023.02.018.

W, SRR, AR BT SR B 24 7 25 4R Y T3 IR 2
BTk [, iSRRI, 2021, 43(4): 956-964. DOL:

10.11999/JEIT200061.

XIE T, ZHANG C J, XU Y J. Collaborative parameter update
based on average variance reduction of historical gradients [J].
Journal of electronics & information technology, 2021, 43(4):

956-964. DOI: 10.11999/JEIT200061.

v

ERCE—EH)
1982-, 5, TR, Wit BT
[ JEE 1T (e-mail)2735516509@qq.com.

EA

1992-, 55, TR0, AR}, FBWFITT5 10 J i ) R BB 17
(e-mail) wangjie@sgepri.sgcc.com.cn.

FE

1988-, 53, & G TRV, Wi, F2EWFTT T 10 o ) RGe I EE i
17 (e-mail ) liangwt] @js.sgce.com.cn,

Az

1996-, B3 TR, ARE, FZHFSE 7 2 B 71 T. 72 (e-mail)
shilushan@sgepri.sgcc.com.cn,

FEL

1993-, 55, TR0, A, BT T5 10 Jy ) RS B 17
(e-mail) wangbl_sdu@js.sgce.com,

1997-, 55, T A2, A, FBEWFIT 5 10 Ryl ) RS B iE 17
(e-mail) xiongyf@js.sgce.com.cn,

KR

2002-, B, WHWF5E A, FEEWRSE DT 10 g o J1 R G AR 1T
(e-mail)zhanglj231@163.com.

B Gl 5 11:4)

1978-, 2z, BIHHR, W, EZHF 7 0 i
71 & 5 8 12 17, (e-mail) zhouxia@njupt.

edu.cn,

0
>.
e

(% R


https://doi.org/10.13272/j.issn.1671-251x.17523
https://doi.org/10.13272/j.issn.1671-251x.17523
https://doi.org/10.13272/j.issn.1671-251x.17523
https://doi.org/10.13272/j.issn.1671-251x.17523
https://doi.org/10.13272/j.issn.1671-251x.17523
https://doi.org/10.13272/j.issn.1671-251x.17523
https://doi.org/10.13272/j.issn.1671-251x.17523
https://doi.org/10.13272/j.issn.1671-251x.17523
https://doi.org/10.13272/j.issn.1671-251x.17523
https://doi.org/10.13272/j.issn.1671-251x.17523
https://doi.org/10.13272/j.issn.1671-251x.17523
https://doi.org/10.13374/j.issn2095-9389.2020.10.31.001
https://doi.org/10.13374/j.issn2095-9389.2020.10.31.001
https://doi.org/10.13374/j.issn2095-9389.2020.10.31.001
https://doi.org/10.13374/j.issn2095-9389.2020.10.31.001
https://doi.org/10.13374/j.issn2095-9389.2020.10.31.001
https://doi.org/10.13374/j.issn2095-9389.2020.10.31.001
https://doi.org/10.13374/j.issn2095-9389.2020.10.31.001
https://doi.org/10.13374/j.issn2095-9389.2020.10.31.001
https://doi.org/10.13374/j.issn2095-9389.2020.10.31.001
https://doi.org/10.13374/j.issn2095-9389.2020.10.31.001
https://doi.org/10.1109/ICNC.2012.6234538
https://doi.org/10.1016/j.knosys.2022.108457
https://doi.org/10.1016/j.knosys.2022.108457
https://doi.org/10.1016/j.knosys.2022.108457
https://doi.org/10.1016/j.knosys.2022.108457
https://doi.org/10.3390/su15075667
https://doi.org/10.3390/su15075667
https://doi.org/10.3969/j.issn.1000-3886.2023.02.018
https://doi.org/10.3969/j.issn.1000-3886.2023.02.018
https://doi.org/10.3969/j.issn.1000-3886.2023.02.018
https://doi.org/10.3969/j.issn.1000-3886.2023.02.018
https://doi.org/10.3969/j.issn.1000-3886.2023.02.018
https://doi.org/10.3969/j.issn.1000-3886.2023.02.018
https://doi.org/10.3969/j.issn.1000-3886.2023.02.018
https://doi.org/10.3969/j.issn.1000-3886.2023.02.018
https://doi.org/10.3969/j.issn.1000-3886.2023.02.018
https://doi.org/10.11999/JEIT200061
https://doi.org/10.11999/JEIT200061
https://doi.org/10.11999/JEIT200061
https://doi.org/10.11999/JEIT200061
mailto:2735516509@qq.com
mailto:wangjie@sgepri.sgcc.com.cn
mailto:liangwt1@js.sgcc.com.cn
mailto:shilushan@sgepri.sgcc.com.cn
mailto:wangbl_sdu@js.sgcc.com
mailto:xiongyf@js.sgcc.com.cn
mailto:zhanglj231@163.com
mailto:zhouxia@njupt.edu.cn
mailto:zhouxia@njupt.edu.cn

	0 引言
	1 模型搭建及主导参数辨识原理
	2 含分布式电源的负荷模型构建
	2.1 逆变并网型DG统一模型
	2.2 统一模型的数学描述
	2.3 模型初始条件

	3 模型主导参数辨识
	3.1 参数辨识流程
	3.2 参数辨识算法

	4 算例分析
	5 结论
	参考文献

