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The DC microgrid bus voltage control strategy
WANG Wei, ZHOU Xiao“an
(College of Information Engineering, Shenzhen University, Shenzhen Guangdong 518000, China)

[ Abstract] The bus voltage is an important standard to measure the stability of a DC system. In order to respond the changes and
keep a steady running timely when internal or external changes of the system occur, this paper presents a bus voltage control strategy
for island DC microgrid. A typical DC microgrid model is established in this paper. Using Matlab/Simulink simulation and

experimental verification, the results verify the effectiveness and feasibility of the method.
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Fig. 1 Photovoltaic DC microgrid system
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Fig. 2 Equivalent topological structure diagram of photovoltaic
microgrid
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Fig. 3 Control mode of PV model
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Tab. 1 Charge and discharge control of battery pack

FHH I B HMRE
50C > 60 8§, S0C > 80 & )
Pp,, < P PI,,, + P < Pru H
10 < SOC < 60 10 < SOC < 80 23 IF)
50C < 105 P, > Py 50C < 10 Fir

M1 P A B E B T I Soc RE S
BB YR, A 3 TARIRES, X AT
Beorikin

(1) A, ME R E SOC > 60,
FEARS IR XS AN, e PRSI P, < P,
RISGAR Ty i e B2 £ 48 DR ) &5 it
FEUR X RELR SR HE T M | A B L DC/DC A5 46
i TAET boost FHHAZ, T2 ph 25 AL St 0037 1) A

(2) 2 RPIRAS . 24 R G Aa i 210 56 R Al H )%
Al AR 3 AR 71 3 Z N, DC/DC A8 24k T Wi T
R FE A TREA 7E i ANl AR 1 2 PRAR A
$&15 T DC/DC B4 YA AR | ke iz s



1 ER, % RO R AR R e 55
R iU TES P ,
g 3 HEER

(3) FHUREE, HE R SOC BARKT, & Ht
PATFE R, BUE R AR IR, P > P,
SRR B A% 0 H F A 1) 25 HL L, B DC/DC A8 46
P T buck FEIERER,

25 1 3 Fh o E R A RS A5 H B b s
il 77 A E ) R BO [A], 78 SOC R3S I B
A A2, & E I HA Y SOC RER A AR
R rp B 2 A O, P AN SR B R K Ol
PRAEHEA L TA TARIRES, PRI & i & TC v
AEBRR A AT BT SR, A5 FH 78 it U422 A H I v b
S i e 11 2 AN R TR 22 = A e ) | | S ER i
HOR AR R AR E 1B 1T,

2.3 EHEMWE DC/DC T =

T IR R T R R D R, AR SCRE Y 2
Buck/Boost X 1] AF e 28 1E M ERESE B 5 BRI FFk
(4% 1P ) 3 P T2 et T DL SIS B A 14 XL )
Toh, LA, 5y Tl o, Hsihl oy =X an
4 fi, B4, U, Rk B B R
Uyepy HEER PR RS E 1, o0 E ML 3
SEBRMH 1, LRSI A N R L v L R 2
8,6, &G 2 ES, i
BRI RO AE R BE 2l TR p A e PE JF B2 %
B SOC IR B (E i, 2xs il 1, 282k 0, ff
1R E I AT TR,

24 BZBEEH

H T REATFEINE 1T, Wl 25 & H] | ik
AR S HTRE U™ AN R SR T RGBT
M

XFF AR 251, B AN G AR e I e | B
HOG R AR IS LT B ARl b DA A%, T
Pl L R G OR I, AR SCEA T RER H R s o R
WP s iR, Horb, P e 0 L g e AR
ZHEAH, P, NE B SEPRIN R, AP HE R
DR S E ML E NS B A ZEE, SR
F AP KT E(En, Wit PID f il KL st
HLHe 5 2R B AP /N THE(E (& R sE i) i, 78
REAVFRIEOLT S 3 S R s TR

U Lo
Un
- + ’Z‘ + ’Z‘ (;,”, U,
i I
Ui

P,
E 5 Sk EEHRE

Fig. 5 Bus voltage control
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Fig. 6 Photovoltaic output power change impact on bus simulation
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Fig. 7 Load change simulation of bus voltage
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Fig. 8 Bus voltage control simulation under extreme conditions
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