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A Novel Frequency Tracker for Islanded—-Mode Operation in Microgrid
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(Jin-Hong Jeon - Kyoung-Hoon Kim - Chul-Sang Hwang - Jang-Mok Kim)

Abstract - This paper proposes a method for frequency control of islanded microgrid with battery energy storage
system. For frequency control of islanded microgrid, battery energy storage system uses a phase locked loop algorithm
with positive sequence components for a fast frequency estimation. Microgrid is a power system with small inertia
because it has small capacity generators and inverter systems for renewable energy. So, Islanded microgrid’'s frequency
varies fast and large as small generation and load changes. To reduce frequency variation of islanded microgrid, it needs
a device with fast frequency response. For fast frequency response, a fast frequency tracking is important. To show the
validation of proposed fast frequency tracking algorithm, battery energy storage system with proposed algorithm is tested

in microgrid pilot plant.
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kHrsE DC/DC AW E 7 DC Link CapacitorE Abolo] Fir
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Battery  Bidirectional DC-
Stack DC converter

3 phase DC-AC
Inverter

g 1 FHX Al2a" I8 7=
Fig. 1 Basic Structure of BESS
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Table 1 Specification of Each Components for BESS

T8 T

=27 12V-30AH g4 4],
(Battery Stack) 3078 214 (10.8kWh)
&k 20kW, Bipolar Switching,

DC/DC #A v ¥
DC link 7] %) A€

AsAAAHH
DC, AC ¥ ¥

20kHz PWM
C1: 16500uF-800V
20kVA, 380V 3% 44,
SVPWM/10kHz
Li: 5mH, Lot 3mH, Coi 2.5uF
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€1 gl Aol 2ZEY Y E main loop Fell 3
9] timer interrupt service routine®] ¥HEH O 2 £ =
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Main loop 10KHz intermupt service routine
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Fig. 2 Flow Chart of Control Software for BESS
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FH(FA) AFAE S =HAE o] &grt. U DC/DC
AW E = DC link capacitor®] A4S 700VZE A 8F= A
ol& dth =9 FH(duty)@tol 50170 A AL A

1= A
Atk &9 e ge]l 5ol Ae+=
ojF A, S 29XV FEE S, 29A= FAHETH

%% FE7b 5~5i0ld A3 29 BEE A8 AT
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TFz29 Ao B¥x 1y 3o YEhdth

| Comnected with
— Vo Tnverter stack
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Battery stack .

v

Ve gink:
(=700 V)
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Generator

PWM
Generator
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PI Controller
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Fig. 3 Basic Structure and Control Block Diagram of
Bidirectional DC/DC Converter for BESS
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Fig. 4 Basic Structure and Control Block Diagram of
Grid—Connected Inverter for BESS
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P AL¥
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