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Operating Characteristics of High Speed PM
Synchronous Generator for Microturbine
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Mechatronics Research Group, Korea Electrotechnology Research Institute

ABSTRACT

Distributed generation(DG) using microturbine
will be adopted widely because of its various
usages and merits such as high heat efficiency,
environmental-~friendliness. Commercialized DG
using microtubine that rotates up to 60,000~
100,000[rpm] converters mechanical power to
electricity by permanent magnet synchronous
machine. This paper presents comparative test
and simulation results of PMSM as generator.
Test was done by diode rectifier and inverter.
Parameters used in the simulation are driven
from FEM analysis. Under various speed and
load conditions, V-1 characteristics matches well
and it suggests the possibility of high speed
PMSM as generator. DG operating at stand
alone and grid connection mode will be
developed.

dugoz FPAHY E/LRAE AE5S
sk BAE B7HEAR £dsd gl
94 &5o =Yg WA ssss @y &
goldE ey F7%drle 3 S4e dob
7] gstel AAABANE Waste] HaE A7}
WA olmel W P AF 4L ER&L o

Bg RAAFEe ZAvet HwsEth 2Ad
FEMel ot 34 ZAx metiegE Algsge
Matlabg AH&3tATH 2 59 F313d o0&

tE ® orjo O O o s 2 nQ off mo

A7) gAY 2 AR 4Y ARG 2 AP
g 4 gtk od® AF WAE B8] w3
INBAANE FYD BSRG L ATAAY B

Qe &"lo] Jigd o7gojr}

X

2.1 7N SI|wH| 5N 2y

ol 19 12 ALd 1% g7 $r1d5E
A7)e Fz2A HAAE GIY gy FHE
F ey 2 Aswdrle 64000 [rpmlF o
olazeule] AAHE AL X2 FA7] G
FEAez ¢ YEHUNE Y Adzg
AH P 23 JTFAM AEY ¥AY F& A
¢ R2Ag 722 44, Agstgen vy 2
e %3 ITANL 2AAY] A VIvE
g gk AFFL vlelaz Hud 2
g5oz JEAPL FA7) A8 A
B4 Wz de Agsn ek

o) 29 2% &S TR ¥ BILTHNY F
g 2ol HAANE Zedoz FHE 5rLAe
AR A 203 a4 e o 4 (17 294,

2

Ny
N
RO S

TR

Vg =Rsid+Ld%—Lqu,iq

v, =Rsz'q+L,,%l+L,,pw,id+ Aw,

T, =3 flai + (L~ L i) M
714 La Lgaz 4 % 9982, Rezya A
B, la 1,247 d, qF AR, Ve Vo737 d oF AY
0, 934 AEE, LTAAZAN B JTAYY @
F71A% 27, p3g, ToELA

olth, FEM &4 Az wt& PMSMY A 44+ 2
sevE s otde ¥ 13 2

241 -



Stator

Can

Permanent
Magnet

J8 1. 2% YRR SIIHSURT|Y P2
Fig. 1 Structure of high speed permanent magnet
synchronous machine,
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Fig. 2 Equivalent circuit of PMSM
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Fig. 5 Configuration of load test equipment
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Fig. 6 No load phase voltage waveform at 50,000rpm
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Fig. 8 Voltage and current waveform at
generator terminal(measured)
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Fig. 9 Voltage and current waveform at generator
terminal (simulation)
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