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# # 6070105421 : MAJOR ELECTRICAL ENGINEERING
KEYWORD: virtual inertia, battery energy storage system, frequency response
performance, islanding operation

Gorn Suphahatthanukul : VIRTUAL INERTIA DESIGN FOR BATTERY ENERGY
STORAGE SYSTEM TO INCREASE FREQUENCY RESPONSE PERFORMANCE OF
POWER SYSTEM DURING TRANSITION TO ISLANDING MODE. Advisor: Pisitpol
Chirapongsananurak, Ph. D.  Co-advisor:  Assoc.  Prof. =~ NAEBBOON
HOONCHAREON, Ph.D.

Nowadays, power systems in some areas have a potential for operating in
an islanding mode. However, there are many factors making the islanding
system unstable and unsecure. One of the problems is the low inertia situation
resulting from a high PV penetration or a low syschronous machine rating when
operating in islanding mode, which could cause frequency instability when the
islanding system is disturbed, especially, during the power system is transfering
from a grid-connected mode to an islanding mode. This thesis proposes the use of
a battery energy storage system to increase the frequency response performance
of an islanding system by designing a controller using LQR technique. The results
reveal that the battery controlled by the LQR-technique controller consumes
less maximum power than the battery controlled by the constant virtual inertia
technique whereas the used energy is significantly indifferent, which affects the
cost of the battery energy storage system whereas the maximum of the system
frequency deviation and the rate of change of frequency do not violate the

frequency standard.

Field of Study:  Electrical Engineering Student's Signature .......cccoovvvviiinnens
Academic Year: 2018 Advisor's Signature ........cccecvveevveenen.
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