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A Study on the Damage Control System and Flooding Simulation
of Naval Vessels Using M&S

Byoung—Kwon Ahn™ and Jae—Moon Lew"
Dept. of Naval Architecture & Ocean Engineering, Chungnam National Univ.”
Abstract

It should be primarily aimed to increase survivability consisting of susceptibility,
vulnerability and recoverability of naval vessels including ship hull, armament system as welt
as crews from the design stage to practical operations. With this in mind, swift and
efficient actions should be executed on the basis of accurate calculations for the
recoverability of damaged vessels. In this paper, it is established how the damage control
system of naval vessels is embodied through step-by-step processes intending to cope
with various damaged situations that may possibly occur during real operations. It is
validated that this system has the applicability to naval vessels through the case study of
the battle ship which has been damaged during the operation.

o

% Keywords: Flooding simulation(& 442 3i4), Flooding casualty control system(& &4t
HAIAED, Hull structure survival system(&HMRE MEAAH), Intelligent decision aid(XIs8

AZ X XI9), Stability analysis(et& & GH4Al)
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Table 2 Loading condition

ITEM |WEIGHT} VCG | LCG | TCG
LIGHT. w|133.293| 2.628|-2.498; 0.002

LOAD 23.280| 1.846|-3.208| 0.049
LTOTAL 156.573| 2.512(-2.604| 0.009
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Table 3 Operation condition

b 4= (ton)

1566.57

MCT

410
(ton-m/cm)

KM(m)

4.28

Trim(cm) 15.1

KG(m)

2.51

LCF(m) -1.91

GM({m)

1.72

df(m) 1.63

LCB(m)

-2.20

da(m) 1.78

LCG(m)

-2.64

dmm{m) 1.71

Table 4 Flooding specification

e # Xl &A FJ)) | B2
2inch 7M
JfHA | =HER | 7.38 ton
8inch 14
SMI|A | =452 | 2inch 2JH0 | 0.76 ton
Al 2HBHE | 2inch 490 | 1.52 ton
SEHA P 2=HM0l8 | 2inch 671 | 2.28 ton
DT | MBI | 2inch 671 | 2.28 ton
Etotn | £MEHE2 | 2inch 6J | 2.28 ton
A X A M ALES H
MR SHAE ) 2inch 491 | 1.52 ton
MNEEA | SEMAME S 2inch 434 | 1.52 ton
HEA | £=AHAE | 2inch 691 | 2.28 ton
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Towin: MARGINAL
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Fig. 5 Stability and strength status

12 ® Hao BN
EHol Ny 1

S S8 BEO HAME JAS L AASHIY ®F
WL
Intact Equibrium Dratts )
Displacement 5701 Tomnes __ UpHaht st Brperies 2 L
Midshigs CI 172 Metars ORI GM LB Meters
! MCT fem 382 T-M/em
st 0BDes iy 181 Trem s ™
Trim 019 Metars | o 1% Meters
KG 249 Meters
Allowable KG 2,60 Meters 1.8 1.78
(a) Before flooding
wL
Intact Equiibrium . Dratts -
Displacement 19708 Tommas Uprigt Hycrosiatc Proeries 80 I
Midships CI 171 Mators Mz":j:m so Tj:/'zm -
List -5.01 Deg. :
ke 250 Meters
Allowabls K& 2,60 Meters 206 150 -
(b) After flooding
Fig. 6 Vessel's status
Longitudinal Bending _
g
g e
Longitudinal Location
Anzlysi’i . . = -
Locaten & S e [——TE  Smwraes [T
2 . Acal Bending [ TBER Actual Bending [ 223,94
Status ceeptable Allowable f — T Allowable [ =167
Fig. 7 Hull girder strength calculation
HOZ Qlgf ElLAs0] LA &0l ML
2 5% T JI20T A=E JINECE HiF
o QUCH
(3) HHISET BIt
Fig. 72 olilal AENE PE5IH 52 2 A
SHES Ras SUE 38 DUES Has 2
UE 2010 UL
(4) TI= &= Al2E HSH0| E &> A3
Table 5= W= & AIZIEE0 [OE 2 PEIE
HaZ WHE RUED. OIIM 8D L A
HEMS 52 0|122H E4kl= AR JHELIA



e
0F
2
10
=
gl

Table 5

Changes in flooding amount

Ao &8 (ton)
FE"T;“ 52 = | 1028 | 1582
Jlztal 38.6 73.6 110.4
SR DAl 3.8 7.6 1.4
N 7.38 14.76 221
SERA 11.4 22.8 34.2
=EE] 5.25 5.25 5.25
grorn 5.00 5.00 5.00
RES N - 7.6 10.2
AP E A - 7.6 11.4
HE A - 1.4 1.4
A 69.6 155.6 | 221.4

Fig. 8 Flooding areas
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Fig. 9 Vessel's status with flooding

General Stability Analysis

oS /

05

Righting Arm (M)
o

§ 5 8 ¢ & 8 % 3 8
sTBD PORT
Heel Angle (Degrees}

View
& Chant
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General Stability Analysis
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Fig. 11 IDA recommendations
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Fig. 12 Vessel's status after applying 1DA
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