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A comprehensive protection scheme for photovoltaic microgrid
using scan protection and differential protection
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(State Key Lab of Control and Simulation of Power Systems and Generation Equipment, Dep of Electrical Engineering,
Tsinghua University, Beijing 100084, China)

Abstract: Limited short-current, bi-directional power flow and variable operating modes in microgrids make for relay’s malfunction
and false tripping. A fault detection method which starts by voltage dip and scans the largest positive-sequence fault component is
explored. A comprehensive scheme using the method and differential protection is proposed for radial microgrid. The scheme is
independent of amplitude of short-current, without setting current threshold, working well in both paralleled and islanded modes.
Even coming across failure of communication, the scheme is still effective. Simulations in PSCAD verifies the proposed scheme.
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Fig. 1 Single bus microgrid

Pl MR EAE R SRR N R B s i, A A
WAL BN T A . R R AL SR I
Fe AR IR P A T b ) e, AR A
WIEF M SALSE, WK 2 Pros. &b ilbs i
FIHRRIE SR iR K. KT AL TR AIIE ]
ZWOCHR[15]. Ik, Jdd B Atk L I R

R 73 B (KRN IR R S OKAE, T LA SEBL R e A7
[l pos
3 otk

I
2
I o ke
4 _pos
@A,
3_pos
B
Eb%wmwm%

B2 EF#EsESHE

Fig. 2 Positive-sequence fault component distribution
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Fig. 3 Flow diagram of scan protection
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Fig. 4 Relay logic of scan protection
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Fig. 5 Topology of radial microgrid
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Fig. 6 Primary protection for feeders
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Fig. 7 Back-up protection and sequence
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Table 1 Protection configuration
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Fig. 8 A test photovoltaic microgrid
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Table 2 Primary protection complete test
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Table 3 Results of monitoring points
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Table 4 Results of different primary protections
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Table 6 Comparison of different protections
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