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ABSTRACT—Distributed Generation, or DG, involves utilization of small generators 
that are distributed in a power network, to supply the electric power demands of utility 
customers. This paper presents the small signal analysis of droop based generation 
control schemes for parallel connected DG inverters comprising of active power-
frequency and reactive power-voltage controllers. Small-signal models are developed for 
microgrids consisting of several DGs connected in a parallel configuration. Mathematical 
propositions that develop sufficiency conditions for stability of the system are developed. 
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1.  INTRODUCTION 
Distributed generation (DG) using a variety of technologies are being considered as a 

supplementary source of electric power in addition to the predominantly centralized generation in 
the emerging electrical utility infrastructure [1]-[7]. While some of the DG technologies make use 
of rotating electric machines, others employ inverters to derive utility grade ac power from the 
primary energy source. Since inverter based DG technologies do not involve heavy rotating 
masses they do not have the inertia that would source or absorb energy during transients in local 
load demand, particularly in stand-alone operation. Therefore, the dc link of the inverter may 
include an energy storage device to absorb load transients while the primary source availability 
and/or dynamics precludes load following [8, 9]. In order to increase the operational flexibility 
and improve reliability of the power supplied to loads, several DG devices may be 
interconnected in a local or dispersed manner to form a microgrid. 

Various publications have discussed the dynamic behavior of the generation systems in the 
microgrid [8, 9]. However, none of them have addressed it especially related to a microgrid 
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