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The Comparison Analysis between Psim Simulation and
Motor-Generator (MG) Set Output Characteristics

Hyung—Tack Lim*, Da—Som Jo, Hyo—Soo Son, Sang—Soo Moon, Seok—Hyun Lee**, Kun—Su Kim, Chul-Hee Jo

The importance of energy is growing according to the energy shortage and environmental concerns. Accordingly,
in order to solve the problems about the use of fossil fuel, a renewable energy sources are needed. Global renewable energy
power industry's position in the renewable energy market becomes important and new technology development is also essential.
MG set composed by the induction motor and permanent magnet synchronous generator for simulating a renewable energy source
is based on a suitable experiment equipment. The torque generated by applying a voltage to the induction motor in MG set
is used as an input of the permanent magnet synchronous generator. In Psim simulation, the characteristics of the induction
motor model was formulated and the output torque characteristics of the motor was controlled using the induction motor side
inverter, In this paper, the comparison analysis between Psim simulation and the output characteristics of the MG set is performed
in order to identify a renewable energy power system more accurately.
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Nomenclature subscrip
T, : torque of induction motor, Nm PMSG  : permanent magnet synchronous generator
Ld : induntance of d-axis M-G Set : motor-generator set

Lq : induntance of q-axis
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Fig. 2 Stator and Rotor Winding of Three Phase Induction Motor
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Fig. 7 PI Controller of Induction Machine

PsimA|Z20 81} HE7-LHT (MG MES] EHELZEA]

2.6 A¥ 23}

Fig. 112 Psim AlEd0]4S 4832 1 £ dat
o A2 EAS Uehd a”olth Age A48 F7t
A ZuA Do) B ZUEa0 A e EHT 7
e Tezolet o] 19 B3} £29 F7bof et

=]

o B4 F7EHE HAS 7L AL B

B B S

ol

fag
=

Fig. 12= LabviewE 0|43 M-G A|E A|AES & A
e ol B3 28 A EAo dist BAE Uehd Aol

15 /
1

9 05 1
Time(s)

Fig. 8 Torque of Induction Motor

o o5 1 15 2

Time(s)

Power[W]

o 1 2 4 5

3
Torgque[Nm]

Fig. 11 The torque of the output power characteristics
of Psim Simulation

Fig. 9 Power of Permanent Generator

150

101

w

200
150
10

60

1
Time(s)

Fig. 10 RPM of Induction Machine

200 - .
150 - /'
g n
— 100 4 _/
: /
: /
QO 50 o
-
-
0 "
00 05 10 15 20 25
Torgue [Nm]

Fig. 12 The torque of the output power characteristics
of M-G Set system

2014. 9 Vol.10, No.3 | 35



o, A M-GHIE A2HOAE AFA9] 2710] wief 22
7t BN 29 AR BUGH: BAS Ak A2 9

= =2 U= =

Q3 4 gl

webA M-G SetZ o|g-3dlo] Fo|u} 279} e &
O|JEE o &3t WA of that ®of AF]& 3to] Hlo]E
A& f= o]2F M-G Set Systems o]-8-sto] HFs}
= 1 EAE gofstet oggol glrks AE 8¢
it

Fig, 132 7] M-G Seto] F2}= o] Ql=
A F71AE7I(PMSM) 2 FF5 = AlAEE
ALAA E7] AE7)(SPMSM) 9] FE|R HHEolS o)
A=Y AE o E4S vehd JgLofrt 7]E9

B2 ARSRIS WEy S7h59 o ZhE e el

4 2 a2

o)&}H
=

ro

g
ERREL

Hﬂo&-‘A

=2

T T T T 1
o] 05 1 15 2 25

Torque[Nm]

Fig. 13 The torque of the output power characteristics of Psim
Simulation (SPMSM)

Power[W]
5w oa .

w

T T T T T T 1
o 0z 04 o6 0.8 1 12 14

Torque[Nm]

Fig. 14 The torque of the output power characteristics of Psim
Simulation (SPMSM)

36 | Ax{olAX|

% 9tk oS Bua

E
“e“éﬂﬁﬁl Eﬂtolﬂ‘rﬂ = 5 A

Lk Aotel 240 22
SN RS SR ERE FECE BRI
Bo9E fET S7152 AN S AYY 42 o
A 4= A AT 5 o

=, Fig, 11~Fig, 1404 B9 gto] $718H5 Power
£ AT = Sl FYo] S7Ishs Aol Yz AdA=
=210) Z7lo] wheh Power] 2HE 710 28 & % 9
th Reference 49| Fig, 5%} H|ws|| Holk B39 Z7}o
w2} Power?] #ko] Z7slal vj&st Fho] S8y = AS &
s % 9,

I
_\3
[
o I
e
1o

—GH] E /\] /\E]LQ_ g

B Wsto] Eai% 2
A2 ERE B ol sl TR FEAE)
%

AN F7UA7E A Adste AL A
Aol A28l =7)0] Hlsh kaststo] AFE 7}

| wheo] of Sgwsh coat )
oluf £F} 2L Beo|=2 o3t WA

sto] AeS £33 g o] M-G Set SystemS
galo] 1 EAS glofetd] Het sYsitts AL gl
Q]

L)
=
N




(1]

References

Koutroulis, E., Kalaitzakis, K., 2006, “Design of a Maximum
Power Tracking System for Wind—Energy—Conversion
Application”, IEEE Transaction on Industrial Electronics,
Vol. 53, No. 2, pp. 486—494.

Gupta, J., Kumar, A., 2012, “Fixed Pitch Wind Turbine—
Based Permanent Magnet Synchronous Machine Model
for Wind Energy Conversion System”, Journal of Engineering
and Technology, Vol. 2, pp. 52—62.

Kumar, A., Sandhu, K. S., Jain, S. P., Kumar, P. S.,
2009, “Modeling and Control of Micro—Turbine Based
Distributed Generation System”, International Journal of
Circuit, Systems and Signal Processing, Vol. 3, pp.

PsimA|Z20 81} HE7-LHT (MG MES] EHELZEA]

=

65-72.

Won—Young, A., Hyung—Tack, L., Seok—Hyun, L.,
Gun—Su, K., Chul—Hee, J., 2013, “Analysis of the
Characteristics of the Tidal current Power Generation
System Using Motor—Generator Set”, New & Renewable
Energy, Vol. 9, No. 4, pp. 19-24.

Won—Young, A., Seok—Hyun, L., Gun—Su, K., Kang—Hee,
L., Chul—Hee, J., 2013, “Analysis of the Characteristics
of the Tidal Current Power Generation System Using
PMSG and Water Tunnel”, New & Renewable Energy,
Vol. 9, pp. 44-49.

Joo—Il, H., Seok—Hyun, L., Won—Young, A., Chul-Hee,
J., 2010, “Development of a Tidal Current Power Simulator
based on LabVIEW’, KIEE Summer Conference, pp.
1219-1220.

2014. 9 Vol.10, No.3 | 37



e
o2
Iz

A7)k At

2012 <ls}feta
dhota A71ekt B

2 20149 013}

I e E e ST (EPISE R
(E-mail : limht1039@naver,com)

20134 wjAeStaL AbaAt Eeskat st

A olsteta A7) 2ekat Zaka Al

(E-mail : jdsoml5@gmail com)

AN = A
==

=
‘1 . 20144 A& s AAEsEsAL

A Qlalty st A7) wslat T
(E-mail : handhs2606@gmail com)

RO
0z
1

20149 A oiEkL AR gt S}

A olstetn A7) 2ekat Zaka Al
(E-mail : mss4119@naver, com)

ol & &

19854 Aefsi A71E sk 2
19874 Al@rishi A7l sk EahAL
19934 ALoistiL deke)l A7) g sta) Bt

A7) Slsfet 1712w
(E-mail : plasma@inha, ac.kr)

1984 <lstefetit 2Hga} 3ot

198541 m]=t Steven Institute of Technology
Slergstat B

1991 m]=t Texas A&M University 3fjo-5sta}
R

@zﬂ olo}cﬂﬁl—l ZA s oFgelat ag

oo™

(E-mail : chjo@inha ac kr)

38 | AlxHAdof| x|

o

A
=T

20004 et A7l sk FEhA)
20024 Asfoiski A7 g sk FaHAAL
2009 Slaoisti 17l sk FaiE)

A JAREg AARHENA S
(E-mail : kgs13152@hotmail, com)




