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ABSTRACT: DC Micro-grid Stability Controller (SC) which
is connected with storage plays an important role in DC
micro-grid. However, the converter losses will be increased
when the load is light under the condition of island operation
while multi SCs are parallel operating. In order to increase the
efficiency when multi SCs parallel operating, the optimization
scheme based on the autonomous decentralized system is
proposed. Every SC can receive the other SCs information by
logical operation iterative algorithm, thus binding local voltage
detection the quantity and droop characteristic of operating SC
can be real time regulated. Ensuring micro-grid steady
operation under the condition of grid connected and the
condition of island, all the running SCs efficiency will
approximate to maximum and the globe efficiency optimization
can be realized. Based on optimizing, every SC can self
adaptively regulate its droop characteristic, and the
optimization effect will be more obvious as the load decreases.
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DC Micro-grid Stability Controller (SC) which is
connected with storage plays an important role in DC
micro-grid. SC adopts two-closed-loop control strategy: the
inner loop adopts current PI control and the outer loop adopts
DC voltage droop control. However, the converter losses will
be increased when the load is light under the condition of
island operation while multi SCs are parallel operating. In
order to increase the efficiency, the optimization scheme based
on the autonomous decentralized system is proposed.

The relationship between the efficiency of DC/DC
converter and operating current is shown in Fig.1, where u is
the efficiency. It can be seen that for every positive integer k,
there exist igpx» Make

Kiop
1
k +1) @

When SC is discharging, the variation law of voltage

Hiop) = 1(

reference value U is shown in Fig.2, where 1 to n are the
number of discharging SC, Uy is dc voltage rating. Thus it can
be obtained that

ki

ORf-1

INg Z— 3

j=1 ch
Where igpg is charge current, k. is droop coefficient. Thus

U, ,=0.98

the optimization principle can be obtained: the k+1st SC begins
to discharge when the DC voltage decrease to uy, and the DC
voltage reference rating adjust t0 Ugp.q; the kth SC stop
discharging when the DC voltage increase to u,; and the DC
voltage reference rating adjust to U1, Where

i
U =U e + % “)

C

However, from Fig.2, it can be found that
N
. 1
iopn + D (L)
k - _ k=1 k
° 0.03U,,

Thus the total number of SC need to be obtained by every
SC. Based on autonomous decentralized systems, every SC can

(5)

obtain the total number by logical operation iterative algorithm.
With three SCs as example, the computer simulation were
carried out by using MATLAB/Simulink, as show in Fig.3. The

experiment platform was build and the voltage and current
transient waveform after a sudden change of DC voltage is
shown in Fig.4. From the simulation and experiment, it can be
found that based on optimization, every SC can self adaptively
regulate its droop characteristic, and the optimization effect
will be more obvious as the load decreases.
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