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Optimized Design and Coordinated Control for Stand—-alone DC Micro—grid

Tae-Hee Han1, Ji-Heon Leew, Hyun-Jun Kim1, and Byung-Moon Han™

Abstract - This paper describes the coordinated droop control method for stand-alone type DC micro-grid to
improve reliability and utilization of distributed generations and energy storage. The stand-alone type DC
micro-grid consists of several distributed generations such as a wind power generation, solar power and
micro-turbine, and energy storage. The proposed method which is based on autonomous control method shows
high reliability and stability through coordinated droop control of distributed generations and energy storage and
also capability of battery management. The operation of stand-alone type DC micro—grid was analyzed using

detail simulation model with PSCAD/EMTDC software. Based on simulation results, a hardware simulator was

built and tested with commercially available components and performance of system was verified.

Keywords: stand-alone dc micro-grid, droop control, autonomous control, dc distribution, energy management

system, distributed generation, energy Storage
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Table 1 Parameters of components

Rated Rated Rated Rated Rated
‘Engine Power Voltage | Current |Frequency| Velocity
Generator [ newy | 200 [v1 | 87 [A] | 400 [Hz) 1714 [rpm]
Wind Rated Rated Rated Rated Rated
Power Power Voltage | Current |Frequency| Velocity
Generator | 3 [kW] 220 [V] 15 [A] 60 [Hz] (1800 [rpml]
PV Array gj&eg, Vwppr Tvppr Cpv Lpv
3 [kW] 250 [V1] 12 [A] 270 [uF] | 2 [mH]
Rated Rated Rated L Internal
Ni-MH | Power | Voltage | Current BAT  |Resistance
Battery [ fewn] | 250 v1 | 20 [A] | 2 [mH] [0.11 [ohm]
Rated Rated Rated L I
AC Load |_Fower | Voltage | Current 10AD 10AD
33 [kW] | 220 [V] 15 [A] 2 [mH] 20 [uF]
Table 2 Checking items
No. Checking items in Simulation
1 Operation Sequence of Energy Storage
2 SOC Limit Control of Energy Storage
3 Control Accuracy in DC Grid Voltage
4 MPPT & Coordinated Control of DGs
5 Transient Phenomena of DC Grid Voltage
6 Percentage of DC Grid with respect to Power
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Fig. 11 Simulation results
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