D

E
LICH.

!

=

S

ive

5
MZEXE HAIGHA OF

O N

o
[

2|

M

creat
commons

—

[—

t

[¢]

LICt:

O M
st

)

C
MNZERLEAlL A

ZHE Metor

—
=
=

R0 5 A

i 0 <4 15
o) B¢ 53 o0
) E[o} o
) = 7
&3 10 ol 00
< il R
jum] J—

ol 0~ =
il 3 o on
) X Rr
Rr S =

%_ =B s
r o m._ -
o o O
_ Rr RO
% R of
o © o il
—_ jum]

1] N ol =
R iS ol =
= T Uo gwo
) RE] S
1 ° s =
o) K —
= B < mrr
&= o

ol Kl <. KM
80 ol JIJ =
Ee) W = )
©

X ESLICH

I 2t

HOd

ot |

[¢]

H

=

[¢

o]
lection

=

=

Disclaimer
O

5

FAI LEEHLH O OF
E2FH 29

¢}
X

=

]

0l N2 0| =3 & 72 (Legal Code)

HEAH [E 0l8Ke als 219 ol o



http://creativecommons.org/licenses/by-nc-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-sa/2.0/kr/

R 78 A7AEFH T
Ao &A= el #E A

A Study on the development of the electronic control device

for the electrical starting motor of generator

FEHIR & W R

20114¢ 8H

N PN
HFHE 2 Y A TR

Z 1k F



A e RIEES TEME+L Bfimxoes BHET.

20114 8H

SR TEE NEBRL KB



Hr

‘111

1

‘v

X

Hr
B

Abstract

:ﬂ]_ 315.5_9] _—[L/Kc-)]

O 10 1O 10 @ b= P

719] 7

11
11
12

2.2.1 o]
2.2.2 o]

‘14
‘14
‘14
‘14
15

)

Ho

IR

Hl
=

3.2 ©]

3.2.2 A714 A

18

A 4 A AR 7



18
20
22

g o]

Ry

4.1 94U 71e] 4

A

4.3

25
25
98

=K

T
fu
!
<M

28
30

5.2.1 AR 715 A9
5.2.2 AR 75 Ao

)
T

A 6

ey
oR

XE

!
o}

Nl



Hr
el

-10
10
11
]9
13

—_— — — —

12, 2.8 9

15
16

18
19

1

<
I3

=z
£

g

12, 4.2 Aokd s)o] =
a9, 4.3 YA 71 4

b

T E

20
22
99

. 4.5 & A=Ee] 7]

23
23

o
o]

Bl
—_

o

0
mK

KR
KI

THH

25
27
27
29
30
33
36
37
.38

/\E‘ﬂ 94001:
=

%44
gl o)

4. 5.3 Addiel doly

19, 5.4 HolH

3

EpS

=4

9. 5.8 AR 715 A

T
Hr
70

i
Jil=

g

X
mj

. 5.10 F-3}ol| u}



=R =< R << <

=W N

ZATVIAI G AT 7] AFQE cereeereseiiiii 9
o]E_}\] E]E}Xd/g]j]_g] :r'_/\é% .................................................................. 13
B /\]_/:Fé]’oﬂ }=)3) /\]_o]g]_/:]_jg] _Z’AB_/\]_-E%L .................................. 21
‘]-?—‘(:3']»?_17]—;&}‘7‘(] (Dynamometer)ﬁl— %Zg }\] _/:Fé]! _(;] /\]_OO]: ........................ 2 6

_iv_



A Study on the Development of the Electronic Control
Device for the Electrical Starting Motor of Generator

Jung-Kyu, Yang

Department of Mechatronics Engineering, Graduate School,

Korea Maritime University

Abstract

P.P.S(Packaged Power Systems)are very convenient for transferring
and installing, and can supply electric power steadily for the areas
which have a great difficulty in drawing power line from the outside.
Then, the equipments have been widely used in such Central and Middle
American and the Middle East countries as Cuba, Brasil, Chile and
Iraq.

Generally, compressed air has been employed to start the dynamo-—
engines for P.P.S. However, these systems necessitate air compressors,
air tanks, air starting motors and pipe lines for transferring
compressed air etc.

Recently, electrical starting systems which have only batteries and
series DC motors as whole automobiles have been applied due to their
simplicity and economy.

But conventional control apparatus for the electrical starting

systems have such many faults as direct connection of gear-shifting



devices and main contactor, sudden motor starting and burnout of main
contactor etc.

In this paper, developed new electronic control apparatus for the
electrical starting systems by the aid of semi-conductors.

The results of experiments and performance analyses show the

effectiveness and the superiority of the proposed systems.
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3 30 Azdel FARE Abolgl aH o] F ALY
T VOLTAGE RATINGS MfIXMI}Y[I‘ISJM UNITS
VerMm ‘Repetitive peak off-slate voltage.(note 1) A\
Vesum ‘Non-repetitive peak off-slate voltage.(note 1) 1200-1600 A\
Vrem ‘Repetitive peak reverse voltage.(note 1) A\
VrsMm ‘Non-repetitive peak reverse voltage.(note 1) 1300-1700 A\
Itcaviv  |*Maximum average on-slate current, T=55C.(note 2) 2046 A
Itcaviv  |*Maximum average on-slate current. T=85C .(note 2) 1338 A
Itcaviv  |*Maximum average on-slate current. T=85C .(note 3) 760 A
Itevsiv  |-Nominal RMS on slate current. T=25C .(note 2) 4141 A
Itoe)  |'D.C. on-slate current. T=25C .(note 4) 3340 A
Itsm ‘Peak non-repetitive surge Ip=10ms, Vm=0.6VRPM.(note 5) 29.2 A
Itsv®  |-Peak non-repetitive surge Ip=10ms, Vm<10V.(note 5) 322 A
(/) -Critical rate of rise of on-slate current(repetitive).(note 6) 150 A/
-Critical rate of rise of on—slate current(non—repetitive).(note 6) 300 A/
Vreum ‘Peak reverse gate voltage 5 \%
Paaaw ‘Mean forward gate power 4 A
Pom ‘Peak forward gate power 30 W
T ‘Operating temperature range -40 to +125| €
T ‘Storage temperature range -40 to +125| €
Notes 1) De-rating factor of 0.13% per C is applicable for T helow 25°C
2) Double side cooled, single phase. 50Hz. 180° half-sinewave.
3) Single side cooled, single phase. 50Hz. 180° half-sinewave.
4) Double side cooled.
5) Half-sinewave. 125°C T initial.
6) Vp=67%, VDRM, IFG=2A, t£0.5us. TCRM=125C.
T3 45 B AL AgE J1E AAFAE MelFa 9a 1Y 468
spolel e e R Al el
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1 | Dynamometer
1) Brake & Bed Frame
- Torque Transmitter

- RPM Transducer

2) Coupling
3) Motor Mount Bracket

2 | Control System

Serial Interface

LCD Display

Absorber Control

- Test Mode Control
- DC 0~10[V] Remote
- 6Ch Analog Input

- 8Ch DIO

3 | Program

Motor Performance Report

Size 1 2000x800x800
EC Type Dynamometer
Max. Torque : 500[Nm]
Max. RPM : 5,000[rpm]
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