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ABSTRACT

The ROK Navy operates many war ships despite its short history. Various types of war ships,
such as submarines, destroyers, frigates, corvette etc.,, use suitable propulsion systems for the
operational requirements of each war ship. A hybrid propulsion system was introduced to change
from the current mechanical propulsion system to an electric propulsion system according to the
changing patterns of naval warfare, and it is expected that an integrated electric propulsion
system will also be introduced. Therefore, this paper investigates the propulsion system of major
ships operated by the Korean Navy, predicts the changes in future naval warfare, and proposes a

propulsion system for future ships.
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Discharging Charging

Pb0O, + 2H,S0, + Pb

. DISSEtI Lead sulfuric EPM
enerator acid Battery 3,700Kw;]
S (400kw)  (250v~ 1,000V) G700

Fuel oil

Fig. 1 Propulsion configuration of diesel-€lectric submerine.
*EPM: Electric Power Motor.

Table 1. RO.KN. submarines.

Catevor SS-1 SS-1I
gory (Chang Bo-go-class) | (Son Won-il-class)
Displace- | 00 ton 1,800 ton
ment
Length 56 m 65 m
Speed 22 knots 20 knots
4 x Diesel 2 % Diesel
engines for G/E engines for G/E,
& . ” 12 x Fuel cell module,
1 x Electric motor, .
1 x Electric motor,
1 x Shaft
Propulsion 1 x Shaft
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Fig. 2 Propulsion configuration of nuclear submarine.
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Fig. 3 Configuration of AIP(Air Independent Propulsion).
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Table 2. Type of mechanical propulsion system.

Applied
Category PP lef Configuration
warship
CODOG DDH | & -
@
(Combined Diesel FFG, @-ﬁw
engine Or Gas FF, @'%“
turbine) PCC G
COGAG %_;@'w
(Combined Gas DDG w
turbine And Gas L w‘!}%
turbine) ‘ S
CODAD P eSO
DDAD —g
(Combined Diesel LPH o
engine And Diesel %;_ﬂ'%&-@
engine) ‘ —g

2 AAY FFHE DDGE A thEe A
32 CODOG(Combined Diesel engine Or Gas
turbine) Al 28 & A}E3tT QQy, o)A F=F
2 COGAG(Combined Gas turbine And Gas turbine)
Nzde Agstn Aok AEAETE daAd

=
=
E

=

o 74

# 71414

F311

CODAD(Combined

Diesel engine And Diesel engine) Al2:%lo]
L5 ATt Table 32 = 3 FHo F8 F
AAARA o2 a7see] we tAaN 7}
2HRAAS =T A 28 Fol do A& &
Table 3. R.O.K.N. destroyer.
DDH-I DDH-II DDG
Category | (Gwangaeto |(Chungmugong| (Sejong the
the Great-class) | Yi Sursindass) | Great-class)
Displace-| 5 700 ton | 4,400 ton | 7,600 ton
ment
Length 135 m 150 m 166 m
Speed 30 knots 29 knots | 30 knots
2 x Diesel | 2 x Diesel | 4 x Gas
engines engines turbines
2 x Gas 2 x Gas 3 x Gas
Pa . turbines turbines turbin
opulsion 4 x Genrerators|4 x Generators| Generators
Table 4. ROKN. frigate, corvette.
Categor FFG FF PCC
soty (Incheon-class) | (Ch ass) | (Chungju-class)
Displace-| 5 500 ton | 1,500 ton | 1,000 ton
ment
Length 114 m 102 m 88 m
Speed | 30 knots | 36 knots | 31 knots
2 x Diesel | 2 x Diesel | 2 x Diesel
engines engines engines
2 x Gas 2 x Gas 1 x Gas
Propulsi turbines turbines turbines
°P SlOn4XGenemtorsélX Cenerators|2 x Generators
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Table 5. Type of hybrid propulsion system.

Category VAVEFSI}lﬁg Configuration
CODLOG
(P L
(COmbined FEG | lam urw
Diesel-eLectric or | batch-II H_ L
Gas turbine) e
CODLOD |
(COmbined ' -
. . AOE-TI el
Diesel-eLectric or N Y
Diesel engine) . “ e

Table 6. ROK Navy FFG batch—Il, AOE-1I.

Category FFG batch-II AOE-II
(Deagu-class) (Soyang-class)
Pisplace| 1 700 ton 10,000 ton
ment
Length 56 m 190 m
Speed 22 knots 24 knots
2 x EPM 2 x EPM
1 x Gas turbine |2 x Diesel engines
4 x Generators | 4 x Generators
Propulsion
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Table 7. Appliance of hybrid propulsion system. stE] 3 9Tt Fig. 49 2ol #Yd, golAx, o
X A2~ Foly § 1E¥Y A7duA AHEE &
Displacement Propulsion = Qo] 3 o) wal 2k
Name |Operators P system Tote FIIAA AEel SiH L sl =7 A
/ speed . .
configuration
GTx2 Table 8. Appliance of IPS.
TYPE 23| Uk | #2000/ o
28 kts 3
DGx4 . Propulsion
Displacement
GTx1 Name |Operators d system
6,000 ton / / spee configuration
TYPE 26 UK 28 kis EPMx2 g
DGx4 7,350 ton / GTG x 2
FREMM GTx1 TYPE-45 UK ! DG x 2
5,960 ton / 27 kts EPM x 2
(BERGA Italy 27 kis EPMx2
MINI) DGx4 18,500 ton / DG x 2
GT LPD UK ’ DG x 2
7,200 ton / 18 kts EPM x 2
F-125 | Germany 26 kis EPMx2
DG4 31,500 ton /| D/G x 4
AOE UK
FREMM 6000 ¢ y GTx1 18 kts EPM x 2
(AQUITA| France | k‘i“ EPM>x2 TAKE | Usa | 41000 ton /| D/Gx 4
INE) s DGx4 20 kts EPMx 2
Required Operational Capability (ROC) Operation and maintenance (Logistics)
" the Anti- Anti- Anti- - the
2000 others surface aircraft submarine Personnel Fuel Maintenance others
+ decreasing numbers I,-".I + AEGIS ‘\.
of guns of warships A
—~ the Anti- Anti- Anti—- Maintenanc the
2010 others surface aircraft submarine Personnel Fuel e others
A
1y
\
+ ASROC —.
+ HYE - Electric
{umpenless, sytem, rr:eg ation)
— the Anti- Anti— Anti- . the
2010 others surface aircraft submarine Personnel Fuel Martenence others

Fig. 4 The paradigm shift of sea power6].
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