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Abstract Recently, high-cost energy storage systems are applying to hybrid generation systems with wind turbine
and diesel generator in island areas for stable operation. But, this paper proposes an operating algorithm and modeling
method of an islanding microgrid that is composed of PMSG(Permanent Magnet Synchronous Generator) and Diesel
Generator applied in island areas without such energy storage system. Initially, the operating algorithm was proposed
for frequency and voltage to be maintained within the proper ranges for the load and weather change. And then the
modeling method were proposed for PMSG, WT-side AC/DC converter and Grid-side DC/AC converter. The proposed
operating algorithm and modeling method were applied to a typical islanded microgrid with PMSG wind turbine and
diesel generator. The frequency and voltage was kept within the permissible ranges and the proposed method was
proven to be appropriate through simulations.
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Fig. 1. Structure of Micro-Grid with PMSG WT and
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@T @ Ty P‘_
J_ N

ato] AT I(CVCE:
Constant Voltage Constant Frequency)#o1& 433}
£ ofal, TEuste wE FEHENYY 28 Pevset
Raip ol Ao wel PMSG 34 7]9 Machine
-side Converter9} Grid-side ConverterE Ao aj o} st}
%, Pemsg > PL €1 - tAA7]7F HAEE Ppiesal,
min ©] EAL FA k- 7]9] 8 Ppusg = PL -
Pbiesel, min % Machine-side Converter®]
ImscE Alo1ght). $HH, Pousg < PL Q1 729, A7)
9] Z9Y Ppiesat = P - Pomsg © AR H7] 9l5te] &
Hdzle] E9 Pewse b HAZE HES S
MPPT(Maximum Power Point Tracking)3-AA|o1S 4=
gz}, o] wl, MPPTS-4-2 Machine-side Converter=
E-AFA R Fol oste] dAH AuAE A
FZ3}al, °]Z Grid-side Converter®] DCH YA A o]
2 Fal5o® agE ddste WHes Agsith o
+

HAlo] dare]Fs 29 20 AARIT

loll &
]i

o] H&®

Start
Diesel: CVCF Control
Pemse > PL ‘PPMSG< P

- WT Ppysg MPPT Operation
: Machine-side Converter
Torque-Current Control
- Ppiesel = PL—Ppusa
- DC Voltage Control
: Grid-side Converter

- Diesel Min. Output: Ppiccel, min
- Pomsc = PL= Ppiesel, min

: Machine-side Converter
- DC Voltage Control

: Grid-side Converter

L 7

Fig. 2. Operation Algorithm of Micro-Grid with
PMSG WT and Diesel Generator

dhs S AlAE = g

6420



GTANY FE-TA BPRANAY 2dY @ 2R} FTYFe| B A7

3.1 SHEHI

FEEN] F82 digto] FEENIY Eyo|=3]Hd
oSS 5318 ) dojx)= dukabd qEAQ v
Ak RERET[10]

:%Apl/zq,w'y: Tw [W]
o, A: Belol=e) s ddd Am’],
p: B7VAE, SRl 1.25[kg/m],
w: Yol = 3] M ZHE Y [rad/sec]
C,: (y—0.0228°—5.6)e "

v: Viw, B 327}
T: E3[Nm] V: %% [m/s5]

3.2 Machine—side Converter

PMSG Z#4d7]= AC/DC/ACY HEWHsgA S
sto] tALE7)7E CVCFEdehs SHEd Al

H
Al o] AC/DC/AC AZFHF=] o] PMSGS 7
= 47 6719 IGBTZ A3k SPWMH]S 4
-

A2 W3E 5 UEE a9 37 e AFA oA <
=]

=
e
a3 = 5 9l

Wind

Generator

Machine \ DC link

>

ide
Converter

Pewse < PL: Powsc, mper

"

Lo

Pemss > PL: Powss = Pu— Poiese, min

Fig. 3. Modeling of Machine-side Converter

WT-MSC| AfFAlo1E Asixe WA, 349 &4
A A7 ghs 71987 05 1este] 7185
= #3Egk 5k dg

- *
=
TG, 2 E AFAC7IE sl TEdge A4

NEAF 05,9 A4 S=

ol
{1
a

6421

%2 o ofm ok
EL
9
=L
L)
rE
ol
o
jines
JE d
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