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Abstract

Today, the use of distributed generation resources connected to the network has remarkable growth
therefore network-connected to the converters must be able to provide services beyond the injection of
power into network, including maintaining network stability. In this paper the control and management
of energy for battery wind, photovoltaic and diesel connected to a three-phase network by activating the
current limitation under unbalanced fault has been introduced. In this method injected currents are
limited to a certain amount along the faults Also, the operation mode without tracking the maximum
power point for the converter is included. This state is activated during severe faults, when the converter
cannot control Maximum power of the system. Therefore, in a microgrid with, the operation of a fuzzy
logic-based controller the transformation operation of DC to DC converter control is performed sparsely
by two-way battery and distributed generation resources management. Also proportional resonance
controller is used due to its proper performance. In fact, with the use of reference current generation,
sinusoidal current with a total harmonic distortion (THD) value of less than 5% is injected. The results
show that the control strategy along with energy management with multiple energy generation resources
is able to limit and maintain DC link voltage within an acceptable range in addition to The existence of
an asymmetric fault. Therefore, the fault crossing operation has been performed correctly without the
operation of the protection relays and secondly in comparison with microgrid solely with the presence
of one photovoltaic production source the process of injecting active and reactive power in the upstream
network is more appropriate.
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Figure (1): The three-phase microgrid structure under study

¢ Al

Sl g g

axlllao 0,90 4l 3 HlisLw -V
s SO Sl (glad OYolae s o lis 1) 51 A 4l 4 ate dxdllas Cod 518 d e (gl ol SLo (V) S
byne g0l & a5t 5 LOL j2L5 (gl el )l 4 a5 s 4il,) (1) &¥olas )b 51 ADC gz ylz 0 8C 4 dC Jae
(O3 Syl Co aSeld Ceon uiliS gl g Cuaglia Lo 9 R2 ¢ 5550 Coow (uiliS gl 9 Cunglie o e L1 g R iigd oo
Ol 9 5Ws oS 5w gabe 5 Vigabe 9 ()3 5B A 515 Veane ol Ceoms 50 51 A (b2 g 55 o ey Tabe 9 Vae

Y)



ULMM—).OAGW—L;»L«LM/ ..... )leM)J)J}AASSA—A))JM

ia idc
-+ >
B} b 1) e
o \[J H gy L hva i Ry Ly VeaiRg L L
oo W o oy &
V. i i _
_L 3 Loy V4 i Ry Ly VebiRg Ly .
. [ ¢
Ou\ajl).i_ 1 L ) . L : L ;
Ry 1 e Ve 'ec Ra 2 Ve, Rg ] P .
W ok ; : :
|1 _L R ;
J. JK’} J':l'_[ ==(]2 ==C2 _’_C2

3B dw Al 4y e axdlae Coxi U s o (65100 ol S0 (V) ST
Figure (2): Orbital diagram of the three-phase system under study connected to a three-phase network
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Figure (3): System structure with modified control block [17]
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Figure (7): Hybrid system simulation results a) three-phase mains voltage, b) three-phase current, c) DC link voltage and d) source power at
the moment of unbalanced error
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Figure (8): Hybrid system simulation results, (a) injected active power, (b) injected reactive power, (c) dc link voltage
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Figure (9): Photovoltaic system simulation results, (a) injected active power, (b) injected reactive power, (c) dc link voltage
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Figure (12): Harmonic current of phase A under normal conditions
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