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Abstract - Recently, electric power reliability of our
country has been improved. However, there are still
remaining problems which are short-duration
variations  like  instantaneous and  momentary
interruption and voltage sag by nature calamity ;
typhoon, lightning, snow, etc. Besides, power quality ;
harmonics, caused by using power electronics
equipments, become a hot issue Malfunction of
controller and stop machinery, and losing the
important data are caused by poor power quality at a
couple of second.

Due to those, UPS, which is made up battery, has
being used, but there are several disadvantages ; long
charge and discharge time, environmental problem by
acid and heavy metal, and short life time.

As generally know, micro-SMES is a method to
settle those mentioned.

However, there need huge system apparatuses in
order to verify the effect of system efficiency and
stability considering the size of micro-SMES, the sort
of converter type, and various conditions ; inner
temperature, magnetic field, quench characteristic of
micro-SMES, and etc. .

In this paper, in order to bring the mentioned above
to a settlement, a micro-SMES is modeled with
characteristics of micro-SMES is interfaced to
EMTDC program using Fortran program interface
method. We obtained hopeful answers and made the
simulation model of micro SMES.

1.4 £

dovt gE -3y - Mot 22 AAAFHZ obrlH
AN, £yHer Mol AdHE Hille
Asl7) ol#l e srAdzEels nAANY AR dob
L2 2 NEA Agsaae 244 898 5%
& Aoz} W& - APl Y, FA5 Fo AY
FAo] Astste WA 4F AYEA, AFEH A
BoAMe 2 FEY FHE AL Bz Aol g EE
B9l 3%, 7179 AA 2 Fag dojge £437
e BAE doylm v olgt #HEsY s A
F471Ee 134 9F 400028¢€9 HIYE Yetn FA
Az UvHil BA ZAAE AHET UPSTE AdEo] A
S5 3 AAR F - $AAT0) Ao, £90] FE Fo
oz @del AXEzm Ut dAo] micro-SMES(A Y
AL QUAARANE g & Aol sEsim,
o]l wrdpAolny, Fgo] w$ & A¥L 3 3
tH2]. WA PSCAD/EMTDCE AM8-8kd micro-SMESE
ol&F FF Alole] FAIFAY, LAY HIEAS
A ¢ e AYFHE A Y1 g A EHo)
o] Wasci3]

RE- N T )

2 Selvete] AYAT AAEE B Tio] HelA

B g ME PSCAD/EMTDCo] 438 micro-SMES
E o8¢ HYFTF ARFFAXE M EYIHE ] 4
g 948 FAZAM micro-SMES 2498 #i3 A B
olAo] 2olA @ AYHEI|E LB TH4-6]

2. Micro-SMES =g

EMTDC ¥ EMTP ATP Drawerd A%+ AY¥E
A A € WYy T 2L HAIVEE TYE 4
M ddsied ANY & F FodE& Fo 4A4E ==
aWE AMste), Bax s $Eo 2RE dE F
g PAoz Ho g

£ =EdMe AEA micro-SMSE Rd & HArdE=
A grEo] AEd o)A Ao o] &FHT. ¥ 1€ Fxd
E Uy geiige gsld 4 ()& 58 ddea
7} AgElo] YA EE AXIEE AAsqct

A (DN goe ARFTNY FAELE, HeE 239 A
7], L 2 I,¥ 27 micro-SMESS ide~ 2 &4
Axoltt. 4 (NERE AFuAe Adddx € 24
AFY Agel viHEE ¢ F Ut

g 1e& 4A EMTDCS Draft AdAd z@g
micro-SMES HXJUEY Poln BAAE A= &
Hele Adyeiae] glo|th

2.48

~0000

PRESLAB_SMES

2% 1 Micro-SMES AEYE
Wy =42 [ By =5 LI, (] (1)

£ 1 Micro-SMES 249 2714 &g
Limited current
Operated current
- Stored energy
Ramp rate
Inductance

Parameter input

Output

- 228 —



e Limited cutrent 1250 A

10C Operated current 900 A

PSE Stored energy 1000 KJ

IRR Ramp rate : 4 Alsec
? PROCEED CANCEL

23 2 Micro-SMES 249 stalve] =3 e

3.0 ~

2.5 [ ]

2.0 4 a

Inductance {H]

T T Y
0 S0 100 150

Frequency [Hz]

2% 3 Micro-SMES2]| F343 A9 254

1500 4

Load line

1400

1300 o

Quench current [A]

1200

T T T J
5.0 5.5 8.0 8.5 7.4
Maximum field [T}

2% 4 Micro-SMES9] A7 o AXA{F54

0 Tes Tc 2 T>

Y 5 23X TA 9 £4-2%Atojg #A

a9 2¢ 2% 1944 388 29YE€ EMTDCH Draft
Ao 28 3ge o Jelve ey dEe 4F
oltk, AlE#HolAe Limited current, Operated
current. Stored energy, Ramp rate® ¥ <l
ygeixzl d4o] ¥}

23 3L micro-SMESY FH5d AYE A EA4E

HadFE axoltt A ¢ & UReol dwiAQd
Age Ao Fos o &A4H Zo| FR4Tl A4 o
& dge st Z7sln gtk 28 4+ micro-SMES
9 AF AXNEANES BAFE 2ol AR Frle
0 AANAFe 718 ¢ F Ao J@ 5¢ AL
E4e £xd wE £4E& HAF a¥gol},
micro-SMESE HXJIE 2444 -°‘E°“ g &4
2A1E et
B =2AE 4 ()3 & 1944 Bodxle o8 et
el E ©]&3}3, micro-SMESY Fa5d AHAAS
A3 micro-SMESS] Ao alg A{ AXNEY 5
#nz &e dA9 Aol ZL micro-SMES AXUE
& ZdFsych

3. Wy =22Y

Micro-SMESe U & AAstn AZd g
ol &3slo] AYAFL &P AH] dAE7] M= 3
Ay AP o) MAo] Aok, ol HHAAH
718 AR 8 872 WtE 2Rn ARE
£olsA 3] YA e desorsty, AHA}sI} &
2 Aol dAE 0] glojorslr] W Ed mEFolojof 3
o AHAZ nzy 92 E¥Y 5L 2AE ¢ e
84 JlAc ALETF HHFANEA AT F 3
Cagl3 vpRlge g Aojrt Loldel g},

AdEn Y WEAQ micro-SMESE A
2 ¥gyy gy, a8n F-dddes Us

AgagsE 3y ]‘ﬂrﬂﬂ Aseld gEz
&5y Fxola, (EY AFPAfre 344 YwEs}
sejolo] Adz AEHE FEOIG. A -8YE A
Wl HEYE JF¥E 2§ FRo|t}.

=FdME micro-SMESE o] §3% M3 F AAs
24 Ay 2 - HEY FYARIE AHESI

gl ol
é

ok ul
b
ot L

;@mmgﬁ

A_. Micro-SMESE o|4@ Ad3d
AR} FAAN 2R DY

28 6L micro-SMESE ©] &% ALFE MPH
FAzolth AAASS HEHEy] £ micro-SMES, 18]
3 238 TS Fault GeneratorE {8 Al2dglg 3
At FBAAOE  micro-SMESel  $33dli  Fault
GeneratorollAl £7H3A4 §9] Alarl 2ol micro-SMES
o ZAAU=7L AANE B Filz FFEoh 2¥ 8
& PSCAD/EMTDCA? FAE AYIFIF A&
A Bl ds7] $18 Fault Generatorg® 2333 itk Fault
Generatore micro-SMESE o] &% AYFF IHHA
%—;]%ﬂ!ﬂﬁ gl glo] o3 7R AlRE RoHE ¥ £
g 7€ PSCAD/EMTDCel 93] 74¥ micro-SMES
Azde BoFm Qv AYAFES Rodm, BY
Ao WEdy AadHE7|dl 92 ¥ micro-SMES
9 23g pAsled AlAgS FASA

AHAT » AYPRI) o B &
S
Fault i
Generator Micro—SMES

1Y 6 Micro-SMES A28l 4%

- 229 -



2
3

",

¥
4
E4]
A
2

]

.3 F{%El
l

vyt ) i

2@ 7 A4 PAE PSCAD/EMTDCH9) micro-SMES Al 2]

FAULTS 00082 10

z
; 0.002 10
M—\f”\/—'ﬂ“

134

2% 8 Fault Generator

5.8 &

& =%dME EMTDCE ©l 839 micro-SMESE ©]
23 AL TAHFA ABHIAE U] A7 €3}
A SAZM micro-SMESE EMTDC BIVEEZAN F
?ﬂ};}?}arﬂ. Algd el Aol o)A B AYHBIE 2
3] .

B =%d4 A¢E micro-SMES 292 EMTDCA
A o] g3t AlEYolAdg HASA HE, 44 @gF 2
A micro-SMESE | &% ALFF ¢AIAA A8
dloljdol HE FExwEA JsEA Hol, e
micro-SMESE ] 8% #A9gg <H G} B8 <
?ﬂgg 2 HAA ] EAstel A G R V)

£ Q7= BT - ¥HYATANY FAdtn
FAZIAN QTR Ao 97 APt

(#3228

(1) "UPS% SMESS 4% zd:xzd ¥ AZHUY7] 84
71€ Mol B HFR AT, DdAYE, 1998

(2] "UPSE IMJF FAEAWAAGAAE FEEdd
#3 HAFZEAT AGALE, 2001

(3] "PSCAD/EMTDC Power System simulation
Software Manual”, Monitoba HVDC Research Centre,
1995

(4] Kevork Haddad. Geza Joos. “There phase active
filter topology based on a reduced switch count
voltage source inverter., IEEE Power Electronics
Specialist Conference proceedings, 1999

(5] Seong-Jeub Jeon. Gyu-Hyeong Cho, "A
series-parallel  compensated uninterruptible power
supply with sinusoidal input current and sinusoidal
output voltage”, IEEE Power Electronics Specialist
Conference proceedings, 1997

(6] R. Caceres, N. Viizquez, C. Aguilar, J. Alvarez,
1. Barbi, J. Arau, A high performance
uninterruptible power supply system with power
factor correction”, IEEE Power Electronics Specialist
Conference proceedings, 1997

- 230 ~



