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Stability Analysis of Input-voltage Sharing for Input-series Output-parallel Converter

ZHUANG Kai, RUAN Xin-bo
(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, Jiangsu Province, China)

ABSTRACT: Input-voltage sharing is important for the
input-series output-parallel (ISOP) system. Requirements were
proposed to ensure the stability of input-voltage sharing by
analyzing the relationship between input-voltage and
equivalent resistor and the relationship between input-voltage
and input power. Two stability theories of input-voltage sharing
were also provided to evaluate the system stability. Active and
reactive power was transformed in the ISOP inverter. How it
works and what is the effect on the input-voltage sharing were
analyzed. According to the stability theories, it proved that the
output-current control strategy couldn’t keep input-voltage
sharing, while the input-voltage sharing control strategy could
do. Experimental results verify the stability theories and
analysis.
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Fig. 1 Input-series output-parallel system and
equivalent circuit
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Fig. 2 Stability areas of input-voltage sharing

R F 4 1t w27 by i N HL s 5 i N T 4 1)
KA BEHAETE E RS Uini=Ustaple~  Rini=Rstable»
IIESE

P, = i Ui :Usztable U 1. 2p (6)
ini Rini Rstame stable " in stable

WAR, FHERGAE, MWUin>Ustapielt s 2505
SEPini>Pstavtes M Uini<Ustaptel s 25 2005 £ Pini<Pstaple

i N FEL S B N Dh A ASUE X IR 1 2(b) Bir
7y SARE X P 2(a) T B RRUE DA 1
I A S04 A3 H R U1 35 1SOP RStk %
B H AN R S R AN D th 2z Ao i, HA
T 2(0) B AZ BN, R G R AL mT LA
EIEIPANG VAR 7 e P K A RN

2 ISOP HEEMANBHEREN T

SF LTI PR N34 He R AU AT FH T
ISOP WiAx 3% S NS5 R AS e 1« 1ISOP Wi AR 4811 =
HL % G 18] 3(a) T 7 o E R SR %5 A AT B 125 D g
DT 1R FH I 5 4 A L 9 0 400 25 R4 A 0 A 8 20
WRIRI 2548 o LU AR 4028 SR FH im0 T 2% S B HL AU
BIhRe, TS B HR R

AR I D) e R DR TC D Ay . 2
W ARG IR A g i, e P R R A R R L
I Y]

u, =U,, sin ot (7)
i, =1, sin(ot+06) (8)
s o MR AR b W R r R el



56 W FEFVEE: N H DR L ORI S 2% (1 iy A\ 38 FR AR PR 40 A 17
o st ococ ki b0 | wew Ho A AR, CoR I, i P IRIMESN
; ! DrgDeg  he '84%} < AT 2 B I Y HL A Coe 1MTAR /D0 4t
' 1 2 ~A o U NN N > (=} /,
+ in15 o Uq, £Ea A arA;Lf o loy '}; [:] @Ldu ﬂu\@ Hi%ﬁ&ﬁﬁkﬁj\XﬂLEﬁ’}E?ﬁ%%ﬁ E‘J?y “I'ﬁJ ’ .[J:[:
Ci ™ H T — f N s 5 = He D
| el | e I HL b Lo LA ELEA L TP T AR
= e AN B AR 4 25 TR T Q48 1 7K 52 A8 K 1Y) Ha s
LT 7 B S LIRS, HLHLB ool BLI R BT 5 SRR £, 8%
CT’_'?R _____________________ P PR RGIREE, KUEH THE RG. i
R T — N A B WGP S 1 0, T LA P (D)
¥y o ' — TR s i
L—ui”"s _________________ r_‘_ﬁ‘f% ___________________ [ %mm%ﬁﬂRinw ﬁ%”ﬁleqﬂﬁu%%%@%bﬁhdc:
@ B Yom!in 050 g e iy 1) s 43 B R 2
A DCDC ARE LT e | b 2U g,
: EQ'i o) T PrigPreg o c = R = Udc _ 2Udzc _U_dzC (12)
o Rl g inv — . =
u II{ Ul Rin lg  Ugnlim€OS@ p

(b) AR5 R B (c) MEPER L

3 MR FBEREHEWEEK
Fig. 3 Main circuit of inverter module and
its equivalent circuit
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