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Abstract: [ Objective] AC microgrid back-to-back DC
interconnect converters have significant power stability
differences between the AC and DC sides in bidirectional
power transmission, which may lead to a decrease in system
stability and easily cause system instability. [Methods] The
impedance characteristics of each port were analyzed through
small signal modeling, and the bidirectional power stability of
the AC and DC sides of the system was compared and
analyzed by combining impedance expressions and Nyquist
stability criteria. Aiming at the problems of negative
impedance and bidirectional power stability differences under
the traditional control, a port impedance coordinated
optimization control strategy was proposed to simultaneously
optimize the impedance of the three ports in the system. A
voltage-power  cooperative  adjustment mechanism  was
introduced for the negative impedance on the AC side to
achieve adaptive correction of the equivalent impedance
characteristics  through  multivariate dynamic  coupling.
[Results] A Matlab/Simulink simulation model and a low-
power prototype experimental platform were constructed, the

simulation and experimental results showed that the proposed
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optimization control not only optimized the negative impedance
of both the AC and DC sides of the system to the positive
impedance, but also reduced the phase difference between the
impedances on the DC side to zero, which greatly improved
the stability margin of the system and enhanced the system
bidirectional power stability. [ Conclusion] The proposed
port impedance coordinated optimization control strategy can
effectively solve the problem of bidirectional power stability
differences in back-to-back converter systems.

Key words: microgrid; converter; small signal modeling;

stability ; optimization control
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Fig.1 Schematic diagram of back-to-back DC

interconnect converter system for AC microgrid
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Fig.2 Topology and control block diagram

K2, U, U, 73R8 1.2 B 58
MU 1, T, ST T g PSSR A 5 L,y oy
FL, ., 5054 AC/DC ZEFi 45 Il DC/AC 3 #
SERAMDE P HL R N s 0, S RERIRA U, T, A
CHrAlhHHE BB M BB P, A
WA TR 88 QW ITC IR 45 e AE
LN il 1IN P 709k AC/DC 7Z i 4% Al DC/
AC AR ST d g R U,,, I DC/AC 22
TASACTM & JhH R s BhRe " " xR AR
d;D, D, M D, D, 5353 AC/DC 7% Ji & Fl
DC/AC Bt d g Bl b 25 15 Gy, (5) A Gyyi(s)
G300 R A LI H AR 4 H R PR AR I B L 451 R
77 ( Proportional Integral, P1) ¥l #% ; Gy, (s) NI
R BRI PLEERIER. G (5) Gy (s)
Gy, () IR 500

GP'IL(S) = Kpu + Kiu/s ( 1 )
GPIi(s>:Kpi + K/s (2)
GPIp( S) = Kpp + I<i1)/'S ( 3 )

XK, K, FK, K, 735000 B R 2 Y
FL LS A M REL I B P42 o] 4% A e 451 FR o AR A
K, K, 70530 S A4 i B B P A% ] 4% 9 LE

1 B> BB

1.2 ftegis Tk OB

RS2 S0k 12-14] B T 15 51y An
LA 45 Ui 1 BT /IME 5 A 3 1 BT Bode &
e 3 fis .,

B3 fRg#Es TRyE, O ST Bode B
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Fig. 14 Nyquist curves on the DC side
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Fig. 19 Experimental waveforms under different controls ( operating condition I)
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