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GUNTINAN SAKULPHAISAN: PROBABILISTIC OPTIMAL OPERATION OF BIPOLAR DC
MICROGRID CONSIDERING EV INTEGRATION
THESIS ADVISQR: ASSOC. PROF. DR. KEERATI CHAYAKULKHEEREE, D.Eng., 152 PP.
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This thesis presents a DC bipolar distribution system with EV integration
simulation to present an impact of load unbatance and EV charging load impact which
the impact is proposed in form of energy loss and voltage unbalance factor. A
simulation method of DC bipolar distribution system uses a Gauss’s matrix method
(GMM) to compute bus voltage profile and calculate total daily loss of the study
system. In case of load unbalance problem reduction, this thesis uses a particle swarm
optimization to search a suitable connection type of load at each bus. In case of EV
load demand, the load demand is simulated by Monte Carlo Simutation (MCS) with 48
hours duration to present an impact of EV charging.

Th simulation result of the thesis comprises of 7 sections that starts with
validation simulation to compare a base case with reference paper. The validation
result uses balanced 4-bus DC bipolar distribution erid and unbalanced 21-bus DC
bipolar distribution grid with the errors of 0.31 % and < 0.01 %, respectively. then, the
source code is used to simulate a base case with 21-bus DC bipolar distribution system
to use as a base case of study for 48 hours. The result shows a 958.10 kWh of energy
loss and 3.34 % of VUF at bus 18 on 15.30 p.m. To reduce an unbalance probiem of
base case, the PSO is used to solve the problem. The proposed method can reduce
energy loss up to 50.82% with -0.006% of VUF at bus 18.

To simulate an EV charging demand, 48 hours charging load profile is built by
MCS. After that, the profite is simulated with balanced 21 bus DC bipolar distribution
system that can be increased energy loss up to 1.12 MWh and increased VUF up to
1.326 % at bus 17. To reduce an effect of EV charging load demand, the PSC is used

to search a suitable of EV charging demand connection type in simulation system which



the simulation result shows a 57.72% of energy loss reduction and 1.766 % of VUF at

bus 17.
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