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Abstract:
The distribution network is usually radial in nature, and loads are connected to the main

electrical network by means of a distribution system. The penetration of distributed resources
in a distribution system will have a great impact on the system, which is one of the main issues
of power system protection. Today, various types of renewable energy sources are integrated
into the electrical grid, and a large number of these distributed generators are located near
the load. Small-scale distributed energy sources effectively support local loads, injecting
additional power into the main grid. Solar energy and wind energy are widely used sources.
When these sources are generating at their maximum capacity, the local load demand will be
almost met, and therefore most of the generated power is fed into the grid. Overcurrent
relays, which are located upstream of the distribution line, are set based on the amount of
transient current through the line. When this level of current value changes, the operation of
the overcurrent relay may face various challenges. In this paper, the challenges of distributed
generation based on renewable energy are investigated in the protection relay operation, and
a relay operation algorithm is presented to overcome these challenges. The simulation results
show that in the proposed approach, the relay can adapt to different network conditions and
operate.
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