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ABSTRACT
Aiming at the problems existing in micro-grid, a set of
protection schemes , which are according to the fault
characteristics of micro-grid system with different
voltage levels of 10kV and 400V in distribution network,
are proposed in this paper. According to the simulation
results, it is verified that the protection scheme can
detect various fault types of micro-grid in different
voltage levels. The protection scheme has good rapidity,
reliability and selectivity.

INTRODUCTION
Micro-grid is an independent and controllable system
constituted of series of distributed resources and load. It
is generally located at the end of a medium voltage
distribution network or a low voltage distribution
network[1-2]. The micro-grid has two operation modes:
connection and isolation. The reliability and continuity
of the system power supply can be ensured through
seamless switching between different operation modes.
The distribution network with the medium and low
voltage micro-grid has the following features[3-6]:
(1)In the micro-grid with 400V, the line is short. When
short circuit fault occurs, the voltage at the protection
installation drops greatly, conventional distance
protection is not applicable. While in the micro-grid
with 10kV, the bidirectional power flow makes the
10kV micro-grid current characteristics different from
the unidirectional current characteristics of the
conventional distribution network.
(2)In the connection state, the fault current is large;
while in the insulation state, the fault current is
relatively small.
(3)The protection scheme of distribution network with
medium and low voltage micro-grid is different from
the traditional distribution network.
Now many experts and scholars have made a lot of
research on the micro-grid. An improved inverse time
over-current protection was given in the reference [7]. It
adds a low voltage acceleration action factor to failure
criteria to achieve low-voltage inverse time over current
micro-grid protection without communication. The
literature [8] uses tree diagram to describe the micro-
grid, regarding the circuit breaker as the edge of the
graph. With the network digital protection as a means, a
micro-grid can be viewed as edge of the graph. With the
networked digital protection algorithm based on a graph,
an model is proposed. In order to achieve fault phase
selection for the external faults of micro-grid, positive

phase sequence components, negative sequence

components and zero sequence components relations are
introduced in document [9-10]. A single phase
grounding fault components and dq transformation is
proposed. These protection strategies have made certain
improvements to the traditional methods of micro-grid,
but they have not considered the characteristics of faults
at various voltage levels systematically and cannot
overcome the systemic problems of the micro-grid. The
reliability of its protection needs further study.
In view of the above problems, this paper proposes a set
of protection schemes for distribution networks with
medium and low voltage micro-grids. Through
simulation analysis, it is verified that the protection
scheme can detect various fault types of the micro-grid
in different voltage levels, and it has rapidity, reliability
and selectivity.

PRINCIPLE
The distance protection and the positive sequence
component protection methods applied to 10kV and
400V micro-grids are presented in this paper, which can
meet the protection requirements of medium and low
voltage micro-grids, as shown in Figure 1. The
protection scheme is as follows:
(1)A protection scheme of 10kV micro-grid which is
based on the relative measurement impedance and
inverse time limit principle.

Figure 1 Wiring diagram of distribution network system
with medium and low voltage micro-grid

(2)For the 400V micro-grid, a positive sequence

mailto:13621872612@163.com



	ABSTRACT
	INTRODUCTION

