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1. Introduction

Droop control has been widely applied in
DC microgrids for regulating the power
sharing of battery storage. However,
conventional droop control needs to
select appreciate droop coefficients and
large droop coefficients could have the
potential to change the system quiescent
operating point, thus causing instability.
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This paper proposes a method to automatically stabilize the system by adapting the
bandwidth of closed voltage loop when load changes. To achieve that, we reconstruct the
droop control and make droop coefficient participate in the voltage closed loop control.
Compared with conventional droop control methods, the reconstructed droop control
has two improvements:

1. Introduce a deterministic droop coefficient (can be modified certainly);

2.Adaptively decrease the voltage closed loop bandwidth when the load increases such
that stability operation can be promised.

3. Modelling and Control Design

Boost converter is used in this paper.
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2. Background and Problem

Formalization of Conventional droop control:
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Conventional droop control has two main drawbacks:

First, the voltage droop caused by the droop
control is not desired in many applications need a
constant DC bus voltage.

Second, the combination of the droop coefficient
affects the accuracy of the power/current sharing
between energy storage and may be affected by
the line resistance. Fortunately, those issues can
be solved by the secondary control.

4. Simulation Results

300

o
(g
-

8]
b
o
¢
£od

220

Eun 1 1 [ | [ | 1
200 250 300 350 400 450

Load power/W

Relationship of bandwidth of ou
voltage loop and load power

System test configuration

With heavy load stepping ---...

Without heavy load stepping

ter

u
“"
®
.
.

0..‘
" '.'>
L | | | | | | | | | i)
&l - R0 -~ e Ra o2
40 Re_iol | - ! Re i1
Re \bus 4 Ra_\bus
a0 .
20 . 20 I :
|
10 — - T W - S - W T - D R -
F | | 1 | | 1 | | | 1 |:||- - . . - - - - - -
0 001 002 003 004 005 OO0 OOF 008 009 .1 a 0.0z (.04 006 004 0.1 012 014 0.16 0.18 0.2
T T T T T T T T Eﬂ ! !
BDL | | a2
40 - =iz 40 | it
Wl )
E Wbus E'c]l: iy Vous |,
10 o o — E— EE— - S e s e s ﬂ[ i i i - ---l i Iu. Lo I e
) ) ' ) ) : ' ] Q02 004 no& 004 0.1 012 014 D16 018 0.2

0 a01 o002 003 004 005 0068 00V 006

This work has received funding from the U.K. EPSRC UKRI Innovation Fellowship scheme under grant No.
EP/S001662/2, and the European Union's Horizon 2020 research and innovation programme under grant

0.08 0.1

LI

‘ '? @?:ft
"y )

LVDCMicrogrid.org



mailto:f.li@lboro.ac.uk

