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Research on Stability of Electric Vehicle Charging Power Voltage Based on
Variable Inductance Reference Model
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Abstract: Aiming at the problem of poor output voltage immunity of electric vehicle charging power supply,an
object-based reference model was proposed. Considering the factor of inductance saturation,a fuzzy adaptive control
method based on reference model was designed to improve the matching degree between actual circuit and control
model, effectively reduced the error value of the reference voltage and the output voltage. The simulation results show
that the proposed control method can achieve better control results. The experimental results show that the maximum
drop of the output voltage is 3%,and below 5%, which meets the requirements of national standards. The results show
that compared with the PI control method, the method simplifies the tuning process of the control parameters and
improves the stability of the output voltage.
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Fig.l1 Block diagram of power supply system
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Fig.2 Block diagram of internal model control
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Fig.3 Reference model of internal model control

P 3 BRI & Gy (5), Ge(s) S5 K, (s)
2B S BEE BUR Y QT : Goe (s) M HLIRE N AR
Pl 2%, A o R 005 B BRI S 50
AT #E ; G, () MEBRE XTS5
% SO Y 1 s B G, R G (s) 48 4 1l
G50 L T AR S # 5 FLIIE RUIBER T K () S B
NI, A2 D 50 P T 08 82 5 LA A48 52 5 m L
EbC (12) o i AR B8, ZE LI 15 G ()
5 .G, (s), K, (s)—E A8 B AL AR 42 i) 45, B
X R G (5) 3Gy (5) BN Gy (s) B AR, S5
HRU(E 3 5 H FR A A% 8 pR AR G, (s) S A 2R (13)
WA5E 5 Z, o BUAERICE PR R R, 20(11) ~ 3R (13) 1Y



X s, AT A A C I E IR SRR

B AR 20205 504 58

L, CHy i Ryl 1 v iis i i 1 R JRR A AN,
T,
_R(1-D)

L 0 (14)
_(1-D)U,,
—7%%%2 (15)

SO IR AU, R B I8 R T 3 3l
R, 2%

HIH AT, 2B SC T U AL RS L
HASHCUL R R B, A CRIMEZ
oyt AL TR DR AR AR, (H S T B S BRI,
R 2 fet i 1 PR R R AL AL, S92 s L B 4 i 6 2
ANDCE , DA T XoF 30 28 i ) P O 4 LR T 7 A 5
W], 52 e i PR B ASE o P E S 5 R PR
A RIBSEO BRI LB
23 AEREBRSHSERIEHMBENEST

ERRITSHE

AR R B B AR 1 B AT AL
SRR T BB, AR A RS
PR SRk FEAT RO A A B, 31 10 52 s FRL B 5 4
AR A DT E L s i o L R B AS PR RE . RS
BRI Gy () S Bk, L ORI AL BRARE Gy )
Js BRI FEL s P9 2 A SR AR A R A A 262 1, DA T S5
BUAE SRR B 1 3 DL o TR 3 R A
BERY TR TR 4, b e M) g A DR 19 3 4

58
L e T
| |
d(el) diy
900 I A M N\
| erlU eiy Y
| | | R A7
o [ | [sowmz] |
| % 1 [
Uin(s) _____I __l_l____ | Uout(s)
’®_c |ch(s)| |GR(S) i Z1LEgQ
' LR WERE g

514 S ERIBOR [ 5 AR ) 45 4 ]

Fig4 Diagram of reference model fuzzy adaptive control structure
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Tab.l Fuzzy control rules of parameter L
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NB NM z PM PB
NB NM NM NM z PM
NM NM NM Z PM PM
z NM A A z PM
PM NM Z z PM PM
PB PM PM PM PM PM
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