B £ B A G SC
4GRS AR ANY FELAAY

e et Lk

0 ALS

PN KB KB
& x I 2 #

20004 12H



A21% Arleid ANY HE2AA
SRR LR

REHER £ 5 W

® X #H

o] MX& L& LB wXez #HE

20004 12H

gescRe] L& BN wmXS BT

EM KB KB

20004~ 12H



Steady State Analysis of Series-Connected Self-Excited
Wound Type Induction Generator

Mun-Seok Hong
(Supervised by professor Chong-Keun Jwa)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF ENGINEERING

DEPARTMENT OF ELECTRONIC AND ELECTRICAL ENGINEERING

GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY

2000. 12.



LIST OF FIGURES oot i
LIST OF TABLES oot v
QUMM AR Y ottt e vi
I . Al B 1
. A, O] & 3
L. 7] 7H 8 o 3
D0 ZFZT A AE 4
3. Bl RO Al 4
4. A28 B AT 7
5. AAFAFEE B A 10
M. FARMA W AE 14
1. & H712] BB AT 14
2. BNAY QAL B B 15
3. FRBA A I; 18



- 18
- 18

X0

wir

T\
NG

il

()
i
<r

i
O\t

0

~

il

- 24

- 25

Y
ol
e
xa



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

LIST OF FIGURES

1 Capacitor connections for self-excitation .....coooooviii

2 SCSEIG for analySis oo

3 Connection of stator and rotor Windings oo

4 Flow chart of the algorithm used to evaluate generator

ChATACLETISTICS  cvcveverememememmi e e

5 Line voltage Vi versus speed N at no-load oo

6 Line voltage Vi versus speed N at R.=1002/phase ---------

7 Unify pf load characteristics at N=1400RPM

(Cg=80ME ) +veemet ettt

8 Load characteristics for pf=0.8 lag at N=1400R]PPM

(C=80UF ) «vreemere ettt

21



Fig. 9 Unify pf load characteristics at three types of generators

(N=1400RPM, C=80uF, C.=400u, Ci=4004F) oovromriiirrneene. 23

Fig. 10 Load characteristics for pf=0.8 lag at three tvpes of generators

(N=1400RPM, C=80uF, C.=4004F, C=4004F) -ooorrrmeremrreen 23

_iv_



LIST OF TABLES

Table 1 Specification and Parameters of wound-rotor induction

NACHINE e 14



SUMMARY

This paper describes the steady-state performance of a
self-excited wound type induction generator with stator and rotor
windings connected in series along with excitation capacitors. For
this purpose a mathematical model is developed by means of the
well  known generalized machine theory utilizing d-q axis
orthogonal transformation. This model can be used to analyze short
shunt and long shunt generators as well as shunt generator and
the algorithm for analysis is presented. The characteristics of
generators are compared one another by using parameters which
are validated by Mostafa et al. The analyzed results show that
long shunt generator can maintain lower load voltages while shunt
and short shunt generators have better voltage variation under
higher load voltages. In case of comparison between shunt
generator and short shunt generator, short shunt generator has
more stable load voltage than shunt generator under various

loading conditions.
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Fig. 3 Connection of stator and rotor windings
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TE Z=UY(A. S, Mostafa, A. L. Mohamadein and E. M. Rashad,
1993).

Table 1 Specification and Parameters of wound-rotor induction
machine
Specification Parameters
Output 2.2kW R, (DC) 22 /phase
Voltage 380/220V R.(DC) 0.32/phase
Frequency 50Hz X (actual) 3.12/phase
Speed 1390RPM X factual) 0.24 Q2 /phase
45A9ds Lot 22A86 A L 247 Lok Lo 842
LAI,) =0.326H for I,<1A
981
2% for 1<1,<1.84 @7
_ 0.728
=11 for 1;>1.8A
L1,) =0.101H for 1,<2.1A (28)
1 for 1,>2.1A

T 2.081,+5.64
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