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Presentation of a New Algorithm for the Operation of DG Resources in
Electrical Interconnection Grids over the Critical Conditions
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Abstract

Based on the IEEE standards, distributed generation (DG) resources should not be operated over the critical situations
in the interconnection power grid, because of the network instability considerations. These standards are severe
restrictions for passive defense implementation in the power systems. In this paper, a new algorithm for employment of
the micro grids equipped with the Gas Turbine Synchronous Generators (GTSG) is proposed. In an islanded distributed
network, consumption and generation in the micro grids have a vital role. In this paper, two different types of load
shedding methods, namely, traditional and intelligent methods are simulated considering frequency and derivative of
the frequency in the system. Furthermore, according to the load and generation situations, "load shedding" and
"changing the mode of the GTSG governors" are used as two different tools to prepare a robust stability in the system.
Load following service is another subject which is studied in this paper. The proposed model has been applied to the
load profile of an actual system using DIgSILENT software. The results show that over the critical conditions,
operation of the DGs in the islanded mode is possible and reliable.

Keywords: Distribution Generation, Gas Turbine Synchronous Generator (GTSG), Micro Grid, Passive Defense.
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Aol Slade
Tr, Measurement Delay [s]
Tb, Filter Delay Time [s] \
Tc, Filter Derivative Time Constant [s] \
Ka, Controller Gain [pu] VO
Ta, Controller Time Constant [s] o[-Y
Kc, Exciter Current Compensation Factor [pu]
Kf, Stabilization Path Gain [pu] o+
Tf, Stabilization Path Delay Time [s] QAN
Vimin, Controller Minimum Input [pu] v
Vrmin, Controller Minimum Output [pu] -y
Vimax, Controller Maximum Input [pu] Y
Vrmax, Controller Maximum Output [pu] Y
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R, Speed Droop [pu] QN
T1, Controller Time Constant [s] o0
T2, Actuator Time Constant [s] <\
T3, Compressor Time Constant [s] ARYAS
At, Ambient Temperature Time Constant [pu] HARE!
Kt, Turbine Factor [pu] \
Dturb, Frictional Losses Factor [pu]
Vmin, Controller Minimum Output [pu]
Vmax, Controller Maximum Output [pu] \
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Ti, Isochronous Controller Time Constant [s] \
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