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Power Control Techniques Using Secondary Excitation of
Wound Rotor Induction Motor With Flywheel
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Abstract — Recently, increase of pulsed power demand and variance of load produce bad effect to power
network system. This causes PF (power factor) decrease and active/reactive power variation to the industry
loads. Thus, it needs a synthetic compensation system to solve such problems. This paper describes the exci-
tation of secondary side of WRIM {wound rotor induction motor) as one of the power compensation sys-
tems. The designed systern has a advantage of decreasing the capacity of inverter compared to static power
compensator because of secondary excitation of motor and it is possible to control the system easily with
hysterests current controller. Thus, it is not neccesary to choose the suitable gain of PI controller compared
1o converttional system. Also, it has merit that the conventional UPS (uninterruptible power supply) system
using battery can be substituted by the system using flywheel as an energy storage device. The desighed sys-
tem and control scheme are verified by computer strmulation.
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Fig. 2. Stationary D, Q model of wound rotor in-
duction motor.

71272 AR 71F Fholoh. of At BTy 2}
Zo] AT} SlaviEIN 2 AR e 2]
3l HEHOZ AT 2IHE o4} A7) WL
geich, olsh o] B mAP el S8 2
A% ARE o] IARFE Aelsha Aeld 13k
Foll ofsled AT ALH ALY AP uA
s Ho.

3. AME /Il 1AE Aol #3

3-1. MY fx2ie gy

MY F=AF7E A" AP AEHeA
T Aol AF7IE Fig. 298 2ol A=Y d, ¢ F
7hRHE RS Ao] uighHaltt. dubdel ¥ A
713} vlmale] 2315 o] <lrlg el Hi=
ot ARt A, AF 2 B2 A ot 2
1:_}_[0](7][31_

wangd

AT WRIM

Lo ]

B ER WY
say

l

=

J

HYSTERAISYS
WM CONVERTER

INVERTER

Al
L

b 3

primary volizge of WRIM{V1}

rotor speed(WRPM

iy

Hol¥

Fig. 1. Overall system configuration,

Energy Engg. J (2000), Vol. 9(4)



344 IR IE ENE RS

Va=TLis+ Pha o
V= Lig+ phq, ©
V= Lig+ Pha— @A, ?
o= T+ Phg+ Oy @
Aw= Lig+ Loy ®
A= L+ Lo, ©
he= Loin+ Lig w
hg= Lo + Ly ®
T,= %g%‘(xmi{kmids) ®

& 7 Li=Lut Ly, Li=Ly+ Ly, Pe S5l

3-2. 877 1Ak MBWEQ Mojal|

A5 zHde] 827112, 1487 AR v,
Vib Viey D Ine L= SFIL, =8 Zh4e] 2204}, 2314
T oM T2 v, v, Ve i in, L% 8l ZH A
3, AR $A3 A vhaa 2] Feleic.

V=230V v e v e (10
iy =230 € e (11)
Vo= 23 (Vaa b Vi v, ™) {12
i, =23 (i +pe™) (13)

VAT SAYUEE 04T S8l AL, AFYA
4§ bl ok A3 el e,

[\’j=|?{1+PL11 pM H (14)
vl {p-jfM Rz+(p—j9m)sz
S HEE

R 1=HAdAE

Rzl B]”_ﬂlﬂx‘]%}

Ly 1x-4A-A7T aeelis

L. 22HAA7] qlefels

M: 1&, 20947 43 duea

6, HA4EE

p=didt $HH, A7) 13} S mrLHe] g

Y, =L, + Mi, (15

st 7ol hejielAls). of7|A, 12jolAE AFAE i
e Az} o] Hejaiet.

oux|3s HoH X4z 2000 118

ip=y/Ly =1;+ (M/L ), (16)
webd, (1422 A 1 FHETRAls, (1648 o) fsh
v,= Rji,+ pLud, + pMio= Ry, + pLuky an

ol "= A71M (14l dlelM 23R8k, 23 F 4
El v, is, TR HBA| (dg HFA M 2 gEfo)ar,
ARz sshe Sda AR of HEAPIMN £ 2
A, 228HE v, 948 Atelelis, o Als} 7t
< A7 et

Vo= g v, (18)
i;= % i, (1%

Ty, 2 ZAdAaEE Ak g, A7) 235
A4 AFACIE PWM e, 9% 7hE AF
oz gz 4 ok o714 e AFAHZEe
2H, o3t 22 AFARME 1S A (16025 A
zH 4= 9let

2" = e (L /MK~ ir) (20)

7oA 1 AR TR 9E, i 1R
HEl S vlepiit] = 2. 2231 AR A ARe) A7
HE Azl sstAle] defd AR Hksh= g 2|
gl webAd (17), (19), (20049) T 2R\, B =4
Al2=]2 Fig. 3ol vehbe AAR AlxslpAdxs §
Wal= 7o) shsslc AF Fig 3¢ Jshi:= PWM
AHEIE o] el A FRUeE FlAded, o1 AFA
e 9} SHFARYE] Ale]ol:

L= i, 2n

o) WAk 202 ek b, AoiAel Qo]
A ig%, igesh SN glelA i ipdhel Atelell, T
o A7k AR

=i = i =i, (22)

A7)M, igs 1APA e W] gt AT HE
7b 7] el g o] WEs} S5 s

L= i 23
o] B & 4 Ut ol FUY| 1AUFF Bl
Aeishe WAglo), 7 N9 gl web Alelshe A
o 7hssieke 2 Snitich.

4. FE2z U Mo fn2|&

Fig. 32 Re|AlgE 48 Al2w]e] 3|2 w9l Ao



S| EAAE e ARAET1E 23 Ak o8 AEe] AR 3ds

ia ifa

AC power ( . \J \i
source
main }\/

trangiormer

. l - speed
Wrpm e sontrailer

;€
ey

B trans (_
’L fun. T+
iy
o=

& an

J J oo

+
+

Spnase sta /rot

] [

B

/
2phase i

o
i |

Lo

is
i

Vi—op @l
|
be »

Fig. 3. Main circuit and control block diagram.
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Table 1. Motor parameters.

A 22 Kw L, 43.75 mH
A &= 1800 rpm L, 44.09 mH
AA E= 120 Nm L. 42,10 mH
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R, 008210 P 4

GLiXIZ2r Mg X435 20004 113

s VARV VAR VAL

250
20 -

1ala) 'Iq‘

20
20

wata {1 M ..

20
20

lasial Loatt . PN TN T TN TN
“'W "'W “’ul" 'FV‘!‘ ]"T‘T']

20

SO AN /\//\
¥

0 13510

0.65 0.97 0.98 1.01 1.03 1.06

Fig. 4. Waveforms when system is operated as an
uninterruptible power supply.
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