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M HE Z X
kA : Load Commutated Inverter(LCI)
= @?T%ﬂ Ol tH & (Current Source Inverter)
& &1 : PWM ol M ClH{H (Voltage Source Inverter) )t =2 AHE

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr 12



ds)l gd=s &8

(single motor drive)

ds) 88 =28

(two winding motor with

redundant converters)

g o

SRS

= J— N fhl

Y

HsJ|

(Tandem motor with
redundant converters)

(Gear, dual shaft
propulsion)

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr

13




IEEE-STD-519

& MO0 U &l DL HE=2 5% Olot, 27 =1t==2| =0 DX

It= 3%0lot= &€&
MIL-STD-1399-300B

¢ 1kVAJI 2= 60Hz Al AE 0l A= 60HZSF El 2kHzHAl 8= 2| =

Tl d=22 A 28 8F22] 3%0| o, 2kHz ~ 20kHzHKl =
6000/f % O] of
AFE(Active Front-End) vs DFE(Diode Front-End)

F

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr

14



e MI| =RAO =& A

DFE gt Al
O M
¢ 12Z A(pulse) & A ¢ =(pseudo) 24 E A BtA
Harmonic | Harmonic | o
filter C * filter C *
Ls Ls
o (e BIECY (OB S [ E R R0
Dynamic Dynamic
W * Braker < > i“ * Braker
- | - |
s il
Ls Ls
a0 ([ S OB S S0 g MR O
Dynamic Dynamic
@_%L * Braker < > 5“ * Braker
Harmonic | | Harmonic Lo |
filter filter
o E=act 3¢ o= X=ct 3z
Hel g o N NPC PWM | Ei?';jl— ol NPC PWM
S olH{E =T Ol H{E

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr 15



P MI| =ML =& HMA

m FI| EFAHO FF A TEHQ)
AFE gHAl
¢ )2 (Medium Voltage : MV)0ll A= 88 il EHE HE I 2
= & Xl (grounding)

MTW H 'K}

+l<}7;y-@

——

e 'K} + {K} —,ﬂ/—@

|

ey ZH 32| x=cp B
PWM ;I_;r PWM
ral=ls - ol 1| &

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr

16



e M| =RAO HAE XA

m ABHO] HHA HIH S= (1)

SA RO HioH Z& S0| 21 M0l XS

L O O

o NHoj U2 of|LHAZ QIS AR O 2 2 Chat
=> XtE&HD|(circuit breaker) 8 & Al 02

& A0 et M Lol sdal 2 WE (=& ms) XiHL = A|AE
=2 =2 P ot(vital load) 23

Sk

[

AH

(@)

-
.

éJEHJ—Q.Q IS HeldF &0, D10 2+ &S 2t A
F

Het Il AISIBXE, I 452t Y
-2t = &l(resonance) & &

I
[ QS R o
E

y —

[z
12
M0
O
0z
oIr
2
i 0
(AT
o >

(vibration) & & Ak(roll, pitch, yaw) 20| 2

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr 17



*

S =2 BHE A

m SEO B A X H SE(2)
BHE X H & Al 1024 Ated
& HASHOI MR BZ (Continuous availability of power)
& UE/AILD THY| 2|l d 22 (Redundancy under certain failures)
¢ 01 OFX (Safety to personnel)
= X & St IP (Ingress Protection) 8 & 2 2

oI B2 H
o 01240 Uit

) 2ref =& J|(transverse thruster) S
o - . SYH

oin - otor

Ql

Ct2ret MR O 20l 28t Al
& SOLAS, & ==(Flag state), & —*(harbor authorities)

X

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr 18



e M| =RAO HAE XA

m SR B A XA A
A M IA S 24 S

& =X2AIOl 2 H (Decision of the propulsion machinery type)

¢ B =Sl 2 FH (Maximum electrical power needed to be generated)

¢ J|E =& 2 (reference ship)2 & 2ot 2ot=4 =
(Electric Load calculation based on reference ship’s operating modes)
2> HAX A = & X 252 (MCR : Maximum Continuous Rating) & &

o 22X A2 I & E (Generator size and numbers)
> HH|/MEH S2 Dfe 2 &8 X8 dE

& = M =1t &8 & (Selection of main voltages and frequency)

& At & = H A (Short circuit calculation)

o A A A4 E (Electric network selectivity)

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr 19



M| =&E2] & Al A

= S4& Al, 88 EHMBH(load center) & M= SIHZ 1) HlE AIAE
= X2 MEHS ) |=0| Y Z M EHeE deHet D=2 WX
Ring Busm
Vital
. Gen load B

gen. e No 2 gen. Trar:Jssfer
No.3 | . load ~ | o Bus Nod 1o Vital

'ng § ,i| I:O-§ § Transfer I:C)_% § load

@ m LI » m 2 m--

I Bus Transfer
Non-Vital
load <

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr

20



e &m =X MO HHE H A

¢ /23 24 E&(\_(Bus Feeder)= S¢et 1< (zone)E & S5

o LMD BHES 261 AZEHA SEAII|= 2L A BHA
D HIA AL B MES BES S ®I|IH/22H M 2R EQ
Bus-Tie
Port Bus 74 E Circuit Breaker @
Load[L€] [ic]
Center
Gen. 5 Gen. 5 Gen. 5
No.3 = “g No.2 = E’ No.1 o ~g
23 EL P D()'%é’ L Nonvi | [JO-2 3| E
2 2] 2 ) load e N
@ @ @
a5 o] |:LIEI I_l
Stbd Bus ~_A | BT | 1 BT}

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr

21



=& &S (Propulsion Power) S£ot& & (Load Power) 26t F=It==(Load Freq.)
Propulsion Electrical — -
=1 Power 2 Service
5 > \\o
= / 7@.‘ -
- 10d s 2085 308 =
Today Today ] ] ]
Time a Time _) 0 60Hz £t = 400Hz £3t -4 DC 23at

Xt HE M A ALl &
(Medium Voltage Distribution System)

1. D& WH Ui & A H (Medium Voltage AC Distribution System; MVAC)
— 3.3kVac, 4.16kVac, 6.6kVac, 10.8kVac, 13.8kVac / &M HE MIIFEN HE A|AE
2. DM 2= Hi & X Al (Medium Voltage DC Distribution System; MVDC)

= /ATT

Al &l

\—> 3,000Vdc ~ 10,000vVdc / HEHEI|=2 &Ml et 0l MI|IFESE HE 0l &

>

| >

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr

22



| =RLO

BH & | Al

KIPE
m 1) & 2F(Medium Voltage) BH & HI Al B 12
2 = Medium Voltage AC(MVAC) Medium Voltage DC(MVDC)
, ; ‘ Alternate DC Bus
e — e :
jH e - — - Ac/De L pCDC :::l: DC/AC
Reatifier F c wmer: g inverter
J._ DC/AC - DC/AC
Cell ] Laverter ] — nverter
1 I I iy T
g o
|
Main DC Bus
e Wx P& ZH A (AC Bus Feeder) « Xz I A A (DC Bus Feeder)
. i‘.%"ﬂ_gi SHEI) 2 NEMHUAS M - LI2EE 2ot EMH0| MEtst 28 24 JIis
I HE £ (st 2510l & (bulk conversion) | (DC, 60Hz, 400Hz)
1= « 8N SolHSH 12 ME3E 98 2 « 8 H SolHSE0 2 MNEEE e ™S
« ANlAE =2 2 H|20| OC Bl =8 « NNAEI =2+ 2 H|20| AC ECH HE
O] ZHIE, Bl ARXIEE, B S ~HHHSRT 2E0| NN HS W

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr

23




Pt M| =XSHO HHE XA

m &S 29 U & X Al (DC-Zonal Electrical Distribution System; DCZED)
25 T 4 T 3 e 2 1

¥ 82 @& J|s(Power Module Functions)
-8 SAAAE A, et V|2 AFMY HE HSHY SE2 S8 M0 Jts
A

=]
=
HZ A (survivability & redundancy) &f&t L A|AE R XI/E 4 HO|

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr



S =2 BHE A

m & E 2 Ui & X H(DC-zonal electrical distribution system;
DCZEDS) & 20}

CIENOl HABZ =2 Yol
o B MZ A (survivability) SFAIS 9I8t RS PO BHEH A B X
< S A

: = &l 2| H(redundancy) &2 E ®Iet S8 2 I A
o ANNDHFO CHSH & e S CH 2K

S8 da¢a X2 Y
o Lter Rot K80 LSE2 848 55 Jl=(MIL-STD-1399 300B)
e NEZ2 20t SE Al, AIAE &E IS H

H
E=
1)
Y
=
gl
il
Ql
rir
m
=
m
<
@)
o
HI

 Jl=(MIL-STD-461F)

1] = )
o CIP 251 MAEN BHES 5 MAK O IS

Power Electronics Laboratory, Seoul National University http://eepel.snu.ac.kr 25



KIPE &%D —_r,-% jl% &lgo:l

m M| FEHS == &4(thrust loss) M (1)
1= 28 Al FHHIHIOlI & (cavitation) M Z OIS =& 2 A
yYSh=

o
P28 Z2A0 Mef £ BS

— 7/ - O

Z 238 3] A5 [r/min]

S.Y.Kim, Y.D.Yoon, and S.K.Sul, “Suppression of the Thrust Loss for the Maximum Thrust Operation in the Electric Propulsion Ship”,
IEEE. Trans. Industry Applications, vol.45, pp. 756-762, Mar/Apr, 2009
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