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Comprehensive control of power quality at the distribution transformer end of
a photovoltaic fast charging station
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(1. Beijing Key Laboratory of Distribution Transformer Energy-Saving Technology (China Electric Power Research
Institute), Beijing 100080, China; 2. Changsha University of Science and Technology, Changsha 410114, China)

Abstract: There are problems of complex power quality disturbance types and rapid changes caused by the organic
combination of photovoltaic power generation and electric vehicle fast charging station while at the same time giving full
play to the advantages of clean energy and greatly improving charging efficiency. Thus a power quality integrated control
method for a new power quality compensator based on a ‘series parallel combined’ distribution flexible AC transmission
system (DFACTS) is proposed. The main circuit topology of the new power quality compensator is studied and the
dynamic working model is established. The working principle of the linear active disturbance rejection control method of
the new power quality compensator is analyzed in detail, and a linear active disturbance rejection controller is designed.
Given the interaction between DFACTS controllers, a coordinated control strategy of multiple DFACTS controllers is
proposed. Finally, a simulation model is built for verification. The results show that the proposed new power quality
compensator improves the comprehensive compensation ability and dynamic response ability of the rapid change of
power quality disturbance with the help of a linear auto disturbance rejection control method. It compares well with the
traditional PI control method. It is verified that the coordinated control can effectively improve the voltage stability of the
system, and has good feasibility and effectiveness.
This work is supported by the National Natural Science Foundation of China (No. 51708194 and No. 51507014).

Key words: fast charging station; photovoltaic power generation; multiple DFACTS controllers; linear active disturbance
rejection control; coordinated control

HEH: BRAAAFE ST A K8 (51708194, 51507014) ; e E AR FRBARAMLRTELERE(FTEL S
F B 502 A TR 8]) FFak i 491 B K 8h (PDB51201901686) ; #d) 4 # & /T A 41 % F L7 B 7 85 (18A120)






o, 5E

AR PR 78 Fi b e F AR T 2 i FEL RE SR 2% A P R AL - 129 -

0 5|8

FEAR PRI 78 HL R — Bl S A R K R G
VR E S R R AT N RS, R RRIR a7 th
BRIk S AR E R R s AL G152
TE SRR, S ARPIE 78 H s 7E 78 70 R AFIH i REYR
AR K ESET TR BACRN RN, A7 R e &
o] A N 78 20 o SCHR[3]ET e R G AR A L 5 He
VAR IR = = AL P RSN DS SN AR o
B 2 KB AR AR FE B, AT At IR R R
BRIV P AR I 5 SCHR[A]% X PR 78 Ha sl
HATHEFL, REVIRFTHESEIIRFT R FEHLTEE.
WA RS, XA RSP, SO ek
PUE TS T R B LR SRR R OCE .

W 5 22 M A Wi e FRL SR (flexible AC transmission
systems, FACTS)7ERL F I [ 2B, T 4F >R L L Y 52
4 22 V7 %4 FE (distribution flexible AC  transmission
system, DFACTS)H RS2 T K1k &, X Ne Rk
THUFE RS ) R T B AR A O R TR I T
Bt. HTT, DFACTS H¥hi| 5 % £ EE T4 Pl
i, EE. EOUEAE DURISILTS 3 AR,

H P2 (active disturbance rejection control,
ADRC) T 1998 4 1F =042 HH 71, 12242 il 2 AN 14
R R HERRIAL, 18 T IR AN R BT TN
%, BABGRIEHEEMEIASMERE, HETEH
KISHIR L, SHEERME, REEAELE SR
R . R[4 H 26 B Btz il (linear active
disturbance rejection control, LADRC), il Z¥%;
PEAIERAD R SH, Rk 1T ARG BBl
ZNHER I R, 5 T TARESEH.

LR PP I SN B R VR O T O
BE R SN . SCER[10)% T4 g Fudiia sy
5, WAt T IBAUE IR AR — P 2R PR B BuPi s
&, BUE 7 EETT R EA R IR RERRCR A PR
PEs SCBR[11-13)5E T2 | Budt il HoR G i AR 35
iy M PR R AT 2 ) A LK) B B LA R R R
SCHR[14-151% TH =B 2V B Brdt H i 28 25 s 4%
Hil2%, ST 5 A IR R A R B R R
0 H bR SCHER[L61FI FH 260 B fod i il /e AR
AR AN T 28, P 1 ARG 0 B R A
JZ; SCRR[17]E1 % DC/DC B ad BEiH BRI 2tk E 3t
Peishlge, BN RGUEEE, 48R T A

ARSCER X R ARARGE 78 HE 0 1 FELRE SO 1 10 A, %
7 — ML T R R IR A 2 DFACTS [1HiRE
JRELGEAMER G, JEXT % DFACTS #4817

LADRC Wit il eit, ScHleRPIE 7R
i AR B A EH . RGET B E Matlab/
Simulink 1/ B, 364F_Eik LADRC Al Hh i 2 il
J7 B R

1 % DFACTS THlzsSHeEEREEZA+MER
ZHITRTINE

H TR PUE T Rl N DC/DC ¥ ffeds . B
AR S RO R AL T A, BT S
FEPRIEIIAL, Al k™ ARG e AN R
JeREANTE LT B E, = P EOCIRTS st b i
BRI s S RTE il RN S A KA 7E
L, DT RIR SRR, BRGNS
B PR N AR OS9T, SANIE AR D IR PR 7
Ll E 5 TR K R RE B R, A R G AR
SE PRI I, ASCR A R B4R B AME R 4t
TABDGAR TR IE 7o Lk F AR ) AL

Kl 1 %% % DFACTS f2 i 85 HLBE BT 45 A M
RERPDCRIRE T ik RGLHHER, TEAE
KRG MHRERSG. FENVR A HRIE 78 FE B A HE
AR AME RS, HA sy Pk e it
o PRI BV 7S F AR — 8 HL A B AT

etk

fifi it R

HEhi HLED
£ L

TTheEwawA
1 ZRERBLEEIMERGHILAR
PRIE 78 BB ik B G LEAAE ]

Fig. 1 System structure diagram of photovoltaic fast charging
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Fig. 10 Voltage sag compensation diagram of charging station
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