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) 95|l egAIER A 2020 §



17 b4z 1%

309. 4%
1 A5
() 444 497, 74 Fr GR2POR wEoiAo onl, B4 17 140) Rl vhe} Polof wik

S g AXok= FA9 7+ (m
Py 3019 A" AAHMNE) (MPa)

l, AYE AA FAY 4 ().

\/

) 43 BASA 4 e ofe REME 502.9 189 Z o B ¢7F A7 30= 9 75% Eup & §5% A
F(blunt bow)?] A, JHS FAE thEe 2Este] 301.9 230l FAHE 4ol 23t gk ofFolofof Tt

(3) @zl F4E AeA L e FEY FAL Fo9u FAY 1/2 o)l Sdolu Bzl oste] 0.6 m olst
o ZHAOE AA|Fofof Fitt,

@) A+AE BAste Hele 8Z2RH 4 UEFA A 075
o i 7] Bo] aFE oA A

2. A9ZA

AR o] B2 HXE FFoz sk (AP1.5 FR)

(1) QA= 2F1.59 o] 2719 gojoj2ng B & A

@) 1709 Heofefd & 1719 EgtEg g RS ARSA A

B3) EFEL AASHACZEE oF 3mo Ao Hjx
Hog BTt HiARh

@) 4o 1e 9T e 59 Myl 2 O AAFRE J14Y wdekso] dote] FEI FEE AEE A
Astoiof stet = HAstoiof gttt

75 m& gk ok 303.9 13 (3)%0 9fste] M4
BAee 1 WA R itk

Ao gojo} miE A8HT
o] HEs wjHg
Qe RHEES Hoj2Ho] Hste] A

3™ 1.5 AFAY oA 9 w3

12 AR 2020




13 g1z 1%

310. A9

1. 29 Edolt g & 5o st AL WAGH] fote] ZHy Efolt git MujfE ZIsH AA
Aol 203.9] hyETH & 7HEE fAIstojoF gt

2. 2% Ee 35 A4 49, 99 ¢
B7 stofof gt

3. 2% EE 35 A9

oW & e AE

Jejstojof gitt,
4, A34(azimuth) #37] B Xt Z2dy 59 FALAE HAA|TH(stern region)2t AU H(stern area)olAl
9] Wolgo] F7FetRR AMulf L9 AA A o|AS

1

22 = unzd(side propeller)?] AZH 1.5m HYPo| ZA o]F5H7A|

o & nado &4 9 AujBe uEA(plated bossing) Q& E|&ol B slojof

jai
(detached strupe.2 & 7%, AA Al HA8H 9 AdAlo] n&ste WRio] diste] &

W o,
ol

[¢]

]

A4 oD xR

o

wet

T= 27 X ToTH

Y422 okglst 2L 1 ol4olojof gk,

1 ze AA9 7% @ BF, Gy A5, BE, A4 59 TRASE AYHE AL AF 9 AT
(o]

IA Super 20 knots

1A 18 knots
IB 16 knots
IC 14 knots

wer, Ao 4] Ao eYkeol o EoE, A o] Aol AgsoloF e,
2. B FRASE B WAL Yol ek Aoz Agete] ZYstolof ek o W % HBL FATAY W o
L2 e WekEE Agtel Astelo Bk

g o ofolx Uolmo] MAL S48 Telstelol gt

4 TPI5F 1A Super % 1A Aol A9, W Slele FAL w Qo] A Eol A8 sH5e] AL 4 Uk
= thgof wetob gk,

() 934 ZEPIR|) QM s} A7 sojof B,

() ZEAH Y FERE ASE BRAe] S £ AL 5 YES Astelof k.

(3) & 2EHo} g HAT FA7 AR Holop gt

) 95|l egAIER A 2020 )
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402. ofo]2 tpolm
401.9) 339 ofol Lpo|ze] Tt theel et (1Y17 HH)
1. ool ol Z ARE BE A7) 2ANA $AuT ofhe] glojof T,
2. B4 WESHNAE FAA g Al A9 AL i ol 38
3. SMEF 1A EE Super A9 LE ANME ofo] A Uo|ng HXF AL AR

uwL |\ Ship hull __~ Rudder stock

LWL P L%
/ '§
Ice knife \
Sternframe
Rudder

I 1.7 ofol2 tojze]

501. 713 &89 A9 (2018

F71% &9 P E2 FU|¢o] xR YT 4 e A& HH &9 A T o, F7He] &0
71% A WRlolu A& g4l Qstel AdtEe Fole F718 292 1 ARME E¥E oot 37 ol 7]
we] Fol F7tstel £ FH(CIEEE & ZH)Ol A8 7Hsd B, o9 e F71E &8 A ZFHloF
Cisss

502. q9lS5F IA Super, IA, IB, IC € IDO] disle] FHE F7|% &9
F7189] EE(P)2 ot Ao o3t A o]4olofol s, tEF 1A, 1B, IC E IDO] thdtei= 1000 kW, 65
IA Supero] thatolE 2800 kWit ZrolAE oh Hrt.
1. £0j9 H9|

el A% @ A|e WAt o] ek At 2k

L DAY kel ol (m).

Lyow  + Asbow)d 2ol (m).

Ly 2 AASY B35 Zo] (m).

B DA HYE (m).

T 1 202.9) 23] ofgt A 94 AA &S (m).
Ay D AR Ag(bow) HE (m?).

o : B/4 A AolM 9] 419 4 (deg).

o DAl Sl oM el Al A (deg).
s : B/4 A Aol A (bow)?] At (deg)
D, D ZEFY AF ().

Hy, 0 3% 2(mid channe)d F¥FZ(brash ice)?] ¥4 (m).
Hy  Abow)oll osf wiAE FHS5Y FA (m).

14
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13 g7z

LBOW

B/4

Buttock
Lpar at B/4

Jo]

2. AA
20039 99 1Y o|Fof &Zo] AX HYAY ©
IC E= IDE TESIIA st 4%, 3713 292 202.9] A
St WELALIWDA the Ao wiet 42 AAbste] I3 FolA & 3t oldolofof
HH|(B)= A WESFAA ARH Folojof stH, thE MAWMS(parameter)= A H
St = AR&stoiof it

[
offt
ol
St

ﬁi%ﬂM]%E”HQQEH 953 1A Super, IA, IB,
% z YR A WeeA (U WLz}

(R,,/1000)%2
P=K—p—— kW)

K, % 1.10°] o3t A=

B 1.10 A% K,
zzdEy & 7b Hx TRy B W7)323/4%57 1% mx Zady
1 &4 2.03 2.26
2 &4 1.44 1.60
3 &4 1.18 1.31

ol K, 2 Al FAFA] Agedrt. AEE FAZAN distel a7EHE 42 245 Ast] e

o] AHgE £ Tt #HR)
Rey © 9 ZZHbrash ice)®t I7l0] 23 EHFO] = F=Z(channel) 9 Aure] A (N), o 4l

e,

3 A,
Ren :Cl+02+03cu(HF+HU) (B+CHF)+CLPARH2+C(LBT) L

Of

C, e Ao mET. ot ¢, & 045 o]Ao]ofof g},

o
q‘ 0.15c0s¢, +siny sina

C, o Aol mEd vl ¢ <45 4 A C, £ 09%
C,= 0.047—2.115

Wae A 2020 ’




14 g7z 1%

Hp @ o3 Ao TEth
H, =026+ (H,B)"
Hy, @ oo wE

Hy,; =10 : 9853 IA Super ¥ IA
=08 : g5+ IB
=06 : q¥S5HF IC
=05 Hi¥sd ID

G 9 a:ay
5% 1A 1B, IC € IDE F7|5t= Ady
= o

o

2 1A SuperE R7|5t= Auto] AL

P
J\l

Hbrash ico)ol 2T 45S 1T ASEA th3e] B
t1 7(%‘?":01:0,6{2:0

C, = f,BLp,p/ 2T/ B+1)+(1+0.0216,) (£, B+ f5L gow+ [LBL gow)
C, = (140.063¢,) (g, +9,B8) +9,(1+1.27/B)B*/ /L

T AFE de AR g2 90°= P
f17f27f37f47917927937Cg,c C TR 1. lloﬂ 94?1‘ 7¥
¥ o arctan(tang,/sina)
5 < (LT/B?? < 20& wt=3}ojof st}

7140 Sl B 19 A G FANS A AT AF ARe BR 190 1048 BEAR AR ol
55 19 # 11904 #85= HAE Hold AL, 53 #3849 Ryg Fot= WS Ag-stolof gttt
2 1.11 flﬁfz,fs,f4,g1,92.93, G, Cy X 0521 *

£,(N/m? 23 9:(N) 1530 Cy(kg/(m*s?) 845

£>(N/m) 458 9>(N/m) 170 C,(kg/(m’s”) 42

£5(N/m) 14.7 95(N/m"®) 400 Ci(kg/s?) 825

f(N/m?) 29

3. gHSF IB B ICo d&A
2003¢ 99 19 Ao |8=Zo

1 AA HAAY o9 55 AxTA A" AdrezA qiisH B £ ICE R4
stz oh= Y 718 E9 ( 3|

P)2 4of 93t gk o]o R stofof sk 740 kW w|Tko]ojAl= ofy Hr}.
P =fif- fS(f4A+R]) (kW)

£ 1AYA Z2ge 9 F9 1.0

oz Z2ge9] 3L, 0.9

fo TS Ao 2 ok 118 ¥ "8 ¢y AR A9 1= St
fo = ¢;/200 4 0.675
¢, ALt & WEFAo] o]F = A Z(°) (A¥ 1.8 %)

fix fo= 0.85 o]ifo]ojof gttt

f3 0 T Aol w2 ok 1.0 o]4folojof gt

fy = 1.2B/AY?

fu Byt B 1.120] w2t}

A A 2020
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1%

1% g3z
® 112 £,% R &
g5 IB IC IB IC
i 4=2F A (30000 A = 30000
fu 0.22 0.18 0.13 0.11
5 370 0 3070 2100
()
A 12029 18] & A W24 wieF. ok 80,0008 Y& 8+ g
Auato 2 A fHS

4. q85F 1A EEx IA Superd @24
Aofl &&o] AA

20034 94¥ 14 A AAY, o] T
S 8AFAA} St AL F7|T =

419 3 %2 %9 719 290

ek,

C,+ Cy+ Cy(Hy+ Hy,)* (B+0. 658HF)+CLH2+C(LT) 1

=0, G
A FAAS

C, =3.52(g, +¢,B) + (1+12£)i2
2 . 91792 93 “B \/Z

IA Superg F7|5t= Aut

el hon=)

9] 8 (P2 20059 19 19 F&=
289 F4of AHgsfokut s,
ok 2%4 Al4to] "Hadt A4 H(parameter)?] Fhol 4ot H&olr| oy ALole o

SERE R

AxEA Ad Al
o

B

=0

7t ohd A9t theo] Wt

9 9L tgol

BL 4589 (foB+ foL+ f,BL)

G=hGsr
7\ B?

fo o fsfu91:92:93 Cs (oA:L Cs

5 < (LT/B?? < 20& wk&sjojo} st}

0

113 f1,f2,f3Af4A91A92,93, 0304 = 059‘] &

D E 1139 ot &

LR

Cy(kg/(m’s?)

IA Super E+= IA
FECIS DI

460

10.3 91 (N)

1530

18.7

f](N/mZ)

fQ(N/m) .QQ(N/m)

45.8

172
400

C,(kg/(m*s?)
Cy(kg/s”)

825

f2(N/m) 2.94 g;(N/m"®)

f4(N/m2)

» 3238k 2020

o el w=t Ha 2 5 Avkes A stoll, gt Aldtolt




17 b4z 1%

g Ao 95t gro g diAd 4 Sl
7 gl d HE 4 SkE(ks) £E9 th9 & U {9 FAE A 728 3
953 1A Super Hy, = 1.0m ¥ 0.1 m 549 Z3+"(consolidated layer of ice)
IA =10m
1B = 0.8m
IC = 0.6m
ID = 05m

A6 & FAZIR 2018)

601. &

1. o] A9 #HL 53 1A Super, IA, 1B, IC ¥ ID] digte] 7P A T vAGAE HAH /P4 (open)
T HE4(ducted) Z2HHE Hfeot= 27T F-g3lc}.

2. Fold Z2HY 5152 1P m2do AT v ACR QT steg Edoto], A &4 24
oA AMuto] HA AHgeTE F AAEE | skeolth ol ol a2 AW gzt 8 oA EEe ATt
Zo] A4 WHE Holu= %L 270 tistole H8otA Feth ES o] Ho FEALIA otF ZE2 yo] 3

[e]

A MY 2daEY sHoEnY nEdz Soig U nEuest Yo EAE HFS mYSH gt
3. mzdele Yo *hazrﬂ A% B W AdaE BA Yo 4TAsoz A% dES sl 34
(azimuth) ¥ 344 2208 AHAHOE of 74E AT Fold M3y Aead 549 3

Sz Aol A4 B AAHE W shFolch AdAE BAY 2 Pk Ad
dhete] AAE A9 25 Y 55 ATso] FHstelof sk

4 mzde Wl W55 4 A AdaE A AFS AU AF B FUUL. 3HF 4B W 14
st gHECR WHE-AW BU5F T2 Ao tF soletelel 1042 FuFt

olt OHT obo
01

n)

602. 71%
¢ : I7l(blade) ©HE H(chord) Z°] (m).
Cor cmEdy vAE 0.7RA G ©He @ o] (m).
CP D 7HH T A
D 29l A (m).
d s xRg oHo upZAE (g FHAA) (m).
Dy cxEgy A5 A g (m).
EAR S gAY AAHEAY],
F, D AERANE Y F o dAshe Hd e @l 9 (kN).
F, DA FEol gt I &4 g2 2F G k% (kN).
F, D AERAESY S Ik Hd AR gl A (kN).
E, D s (kN).
(Fio)max - AERARESE Z A5k Hd Woks (kN).
FP 1R R P
hy Do WEesdorvy nedy FA49 Zo] (m).
H, LYY Forte Y A4 WEEY FA (m).
I D AHEE BRI 7|HSd] Ol RE REO S/HNFBHEAE (kgm?).
VA D AR FRGA 0] SAEFHAHEAE (kgm?).
k © Weibull £2o] 3t FA44A %
LIWL Dot ERA (m).
m D S-N A&9 7187
My, Cge FERHE (kN - m).
MCR s EED
n cxE2EY A £X (rev./s).
18 slegAeAA 2020




13 g7z

1%

N,

dass

e

Crnax
@rotor
@,

Q
Qpear
o—
Qv

Tice )lnmw

Tice )fmal‘

(
(
(

Oim)max

DA EH A A& EY Al B
C S Ee] hE Z2EY 3 29 “41
DAY S TSk ZeEY J
D S7HESE di%t 71 Sk AelEs (108 Aol )
DY R B B9t mRHEe Y slHs
D HHAE 0.7ROIA 9] ZEHE 3174 (m).

K
DAY A zzEy o
M

LAY Weks 9 A

A2 E oA d&HdEd A, HAF 0.7RAIA S Z2d K3 (m).

: 28t AH(bollard condltlon)oﬂfﬂ ALHZAYEE A, BEAE 0.7RANA9 =29 10X (m).
: 23 (kNm).

D A 71 B3 (kNm).

oo WO JsAgoR Qg RHHALY HHED (kNm).

c A7|RE9 13 E3 (kNm).

D ARG CA A&HAEE A9 FHEA (KNm).

P ERAHSANAY SHER (kNm).

CSHEER Q.9 AU (kNm).

DAY T BS9S] AHAUEES (kNm).

&4 =gl ot &7 w3y 719t AgAUEES (kNm).

DN Y Fukaed e BEIAFAANA dojF sk B9 AE EF (kNm).
cx2g]o] BHAE (m).

CE 9 HAE (m).

c oz 28 (kN).

L AMALESY F St ) S meay YaY (N
L AMALESY F st ) AW Zeay YaY (N
AR AANEY A9 m2EY 29 (kN).

SANA Y] Hd-SEF(kN).

D FY Gl 9 A (m).

cnzdy g9 &

D 3AZ4 o mAE ZRHY e 9o 45AE A4 (deg).

212 A 7,*1%-’% 71 A (excitation)o]] et T2HH YEFO YAZ}F (deg).

22 97 A 71X (excitation)ol] gt ZEHF WEFY A7 (deg).
il—}oﬂ «]0} o 2 AR A
dH 37] &3t o3t 2370 A S

; Tﬂi%%‘ﬁﬂ—? HE A% 5% 23

DN EARAS He Y 23t

DAY S AES 10° Y AlolZ didt S7H RS ABAE B2 AGA
el ARY 02% LA WPEFE (MPa).

D BfiollAl 10° AtolEollA mhElEE Yl B HE = (MPa).
:10° 39 AfolZo] tigt 57t ¥z WelE 38 IE (MPa).

D AEo] diEt EAYERE (MPa).

P NEABE 0,00 =06 ¢ 0, +04 + 0, (MPa).

71%27 = (MPa).
Opepp =0T ¢ 0, BE 0,y = 0.6 ¢ 0, + 0.4« 0, T 2

u

e

rlo

DR EE FE IR &Y F HUEY (MPa).
DAl AR HIAFEE (MPa).

D Hd sk made yskEos Qs 28E(MPa).
S50 7 QIgt 8 (MPa)

Pa).

o

=» ‘ﬂ_éﬂ_‘%-ég-ﬁﬂl'xlﬂ 2020 19



17 b4z 1%

H 1.14 339 A9

39 WA SN 3159l A8
W el §aAsES el Zzuas U 4B
Fgo gl @ A9 Tz Wi 4o Hes s
Dl g et A9 pew Y v wwe o7r me | A AEALE R AA
WA 7. 18 19 B2
W A 5ANEE maelel, Zzmast 99 4B
g0z olste] 3 A9 madHa I A YIRS
Fy, | HB5E WA U A BRI AT wowe wne guane a9 a4 9,

W 3 WS At AWF 9. WY WFS 07R =
HolA %4,

h 49 FRARES EPsle], Ledejs Mo 43 | xzw
Qunas | 802 Asto] & A9 mzde B ol A8 | GEOR 85
¥ % sl AausEs e

2
dd

K
Hu
1,
o
o
o
H1

x
o

s < FAol=d A" T, 9% 2
5 AL At 7| A(excitation) FH FAHXZA
o

negdel WY JINEOE Qste DREY(RE @ o
ohel, FAGIAL E9% A5 A

Ty | I AAESE 3 Wl Hdde, Se10) wge
ngdy FYgoln 1 YL HRAFLT vrholdt.

Z2ges 4 YEHSOL Ll ZPIRE W) 5
P | Al M B wAshe Auad. 1 Rdo Uy
& ERARA0) Peoln et T2 Fuold,

1.

G Fe] sRASHES Zaete], & Jie] Zed dy

ERIES: [I-E HA2A 13 HE
Quow |4 ZRelsl W0 A5B0z AT AogEE | oo TR @ TR s R

AF AL A 717 B3 2 ANSEH

W B SEe Wi BE AXAelAT, zzd

%, DS volY, 2P A48 Fot
Y AgEt 1 242 A4 xzde Wid nz
0E 35 &4 dosA g AS B3 9

N
2UEFE HAE OSRAN W FHEL ¥R 7|
- et Aol

219 2/390A Ao 2t
F 7SR AE) Bt 2] SRABdE EX

>
5
N

Qua | ol T3 374 54 Wge T mzdAZAY Hr) | Zzdy 34 $EY 47 £3
LE]
W ARG A1%) Ea9 2aeye FRAYE £

T, | o digt A9 54 w32 13t ZzdHZoA Y A | Z2d A FFo| 44 9

EERE
W2e 340% o3t Aval B4 Eb nzue 3 ] ] o

B &%a_;m%%s% ~gAE B4 2 AsjHolYo] that AAsE
Yoy 2Py BAY 4EAG] oG APAH BA _ ] o

Fo | ggos aqoges = A2E B4 W AsjHolo] qa 4AHE

20
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13 g7z 1%

B

19 19 $AE 07RO ZEAY SAow Agd T A A9 B
(Aol WA2 gEe &S gau e

603. A4 ¥ %A

sl dist z2dzo] WslES FAsted olA, B 1.159] FolA
AA WoES FA5H7] Ao, o WEZS 3 17} A=},
n2dgo] Sol7te Y A YEE2 H, - 2H, « 3H,9 378 Z= 79 o
HEZ9 FA(H, )= ® 1.169] Fo1A A

oy
sk
.—V‘*

E 1.15 Sl e Ao 23IH

e A8l 23
Wz 9 gi gofa] 2
[A Super - = .
Mueto] M4=Z4(ramming)o] gJsto] Hobd & Stk
IA, 1B, IC, ID W24 23
¥ 1.16 WEE9 ¥4 (H,)
q9s3 IA Super 1A IB IC
nzdo Eojrte 44 Hd WHEF |75 > . o
A (H,,)

604. A=
L g k&5E A=

2y 9, 229y HE U AfaE B4 53 ol

ool m2EE BE A)
el

AAEANAM 15% oS A& 7Aook It FEd LAHUOIE FE A
AAHE stofoF Jtrt. -10 °ColM Al ¥9] AF2y] V-1e2] SAAHORRE Foh Bt
1°1°F St AEAFEY] 45 10] oldolofof gt
2. o 250 =EH: AR
4 50 LE2EHE B2 7 B 200% A Af&o|ojof 3t
ERE Ft BAFFolvAl g2 20] oldelofor OPE} o] 2742 £E@Ei%, 2 =
E ZE AdZ2 EE 5o AHEAo o, o] 84

2 BHL AL AES 5
ALl A H = Ak2a V-3
TEolUA gkl 20] ol

Hols) 8 7lo] BU 53 go] ¥ A5 E—%w% 45
X Stk BE oloje] 250l tjsial MAAolE ASl THTALH AED 4 ek, o B T4
g0l -10°ColA] 10] o]4go]ojok T,

) 95|l egAIER A 2020 !



17 b4z 1%

605. AA 5%

Ho0] e . HerA B Al 49l 5ol i 31F e
2. o] 9] Ao] AHBHE Wel G 602.0] EAE BRI Folo Tk
SR 1B, IC 2 DY Ade] B4 Al Zudest 94 A e A4S, 2L G953

ood

[A°] wet AA = oo gt

4, =29 o] Fgst= A5
Fe n2Ez7 AA9goz SHstHA WESS Byste Bto] Zzdy g awoez #
S F EAste A9 dolth. £ ZEH7F AR s
IAE ALoR Fo|i ol AuAESY F WAk HdY dojth. K9 FE nREeg H
328 dAA HIEEY FAlo] ZE5kA] gt IHEZ o] 3 difd 4 dxz ﬁ%ﬁ}ﬁolﬁ Eig=
(1) W4 (open) Z2Hjo)x o] X T3k I &, F,

— 0.7 EAR 2
DDA A% B= 27 ne 0" [EET L 5y
D>D, Q1 BS, F,=—-23¢[n+ D]’ . [E’;R] « D+ H, (kN

hm 0.85 [ ]M (m)
no 7D ERAR 9] Feo= FHIALER T &4 oA A&AAEY A, 1 HAnEdE
219] Aol FHAAEE(A M &4 Aol A&FHEE A9 85%.
(2) W4 Z2EeoA 9 Hof AW 9 o, F

Il
D<@ A% F=m0+ | 8] 0t gy
>0y, 3% F=500 -+ [ |, [ 2]y
(1—5)
i © THE A0l ThEet
D= |—2— |+ H ()
(1*5)
() Al mRBHA 5 W W 6
A mzds W 3397 seae gelel ¥8 29 E 2.10] FolW oE4Y 1-48 Leisolop g
Qsh 1A med] tat Wi Ykse Pl Sistel, s 5 Ee eistolop dih
@ SEAducted) ZRBHIA Mol T4 WA A,

0.3
D<D. 9 AL F,=—95. [ﬂzﬁf] e [n e D%« D? (kN)

03
EAR] « [n+ D]* « DS [HW}M (kN)

SRR 2020

22



173 g3z 1%
n 7PN ERE 0] Bl FAIALEFF &4 AN A&FREY A, 1 HA =2
g2l9] Ffole STHADELERR & Aol A&KFHE AN 85%.
(5) 9EA] nzHzox9] Xdf A 9 3, F,
D= D, 9 B, F,=250 - [ﬂZR] « D* (kN)
D> A% F=s00 - |8 pe g
=5
Dy, ¢ o Aol wEt)
D= 2d * H, (m)
-5
6) 9EA n2HA st5Z e 97 U9
£ g0 diste] 85 29 # 229 Foizl sk5AH 1 2 32 aestolof it
Aol 1T Z2deo| tiotolz 2719 slsAHI(SHE/dH 5)E re{stolof it
7) WA Ee HEA Z2dejox9] A @ AUEET Q..
9 & & F99 AuE EA(Q,,)E 5 29 ® 21, 229} Zol Agd M s 9 A F, 4

g A A 3 F, ZRo] dstel AAEofof gtk dojRl B Fof 7 Z ol A4E Aok AHgEol
of gt} A7) WHo) AWEEAT} thg Ao] oJFte] Fold HEE FHoh Fe AL, thE UBEES AHgdto]

of gt}
O2E Z Qe =025 F- ¢y, (kN - m)

o - HEE 0.7 ROIAS G @] #(chord) Zol.
F . F EE F, 9 AUt 5 2 @O Sk

8 97l sH5ol %t sEnE
Yrle] mzidAE datel 17 1.100] ZoiF A3 Bol, Weibull-type RE(F, 7 (F,), . & 27
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A SdiAsol W3t w=g g

IA Super 1A 1B IC
AYAEE F40k= AA WEY FA 1.17m 1.0m 0.8m 0.67 m
(H,9 2/3 )
=9 WEE A (m,,) 8670kg | 5460kg | 2800 kg 1600 kg
Oy FOAAA FL H%) 1.3 1.2 1.1 1
E 1.28 Au] Ao YA A2 g 4 &5
IA Super 1A B IC
F 2 FFoA 9 THE T4 6m/s 5m/s 5m/s 5m/s
Ao A FHF FAWe Z2H 52 E | 4m/s 3m/s 3m/s 3m/s
= 37 2299 dt 7 F34)
ALY 23 Al JFF F4 3m/s 2m/s 2m/s 2m/s
Au e 3 Al JU 4 4m/s 3m/s 3m/s 3m/s
(FreF A8 Adh
B 1.29 Au] A& A 4 9 AF A3 A A282HY dst 53 §&
IA Super IA 1B IC
F T PN HF 54 6 m/s 5m/s 5m/s 5m/s
Aol A9 FHF FA(MEe 29 FE 4m/s 3m/s 3m/s 3m/s
FE B7le 249 de [ 532)
g 54 4m/s 3m/s 3m/s 3m/s
S F3g 4 AgAH FAA9 5 W ok
v 2749 A Adr2 ddtgoz ¥ fRojA 23 Sty & Aulo] Ay A, A€k ¥ 2 ¥E o
EHA AHAH 9ste] TASHE 15 Ao dth. W Edols BE AdrEo] &A sty 1 ot ¥
E5o0] A AHE 9ot fote] AT Aol AAETVE HWoR miE Aol olHd AL 7HEE
H AN EHFoZ 2ot &) E5] IA Superdl Ao F2 yepdt o @2 i FS 7HA+=
Agko]l AgAH ES AAoH W2 Adl £ 2 o] S ZAtojof st} o3t skE AlUE|e9] A9 Adr
27| $2& 7 28AE 4 LEoA BWoR mtuEr) o]#dt 42 Ago] AAHE MR+ Aubo]
ARAsts A4S EE Avld AZAEE 7+ Ado] 3 A9 ATITE o]HS A4 Hdf shgo] =
3 olgo g 7HEh A4S B 2 27 AS5HY 54 e FAEUWSoA IEEHA] det o tEe
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¥ 1.320] FojRAt. AHAE HHO| #4¥% g0z si5o] ALHT) HojA A &3 £E E 131 =
X 1320014 =2 ¢ Utk digo 2 o Aduke] wlojAe] AA A4 F £&rt AME 4 Sl
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AA W F A 8 m 8m 6.5m 5m
z7] B9 #5 $=FHF ) 4m/s 2m/s 2m/s 2m/s
z27] 99 BF (ST ok 2m/s 1m/s 1 m/s 1m/s

# 132 28287 9o g wag F¢ A o5 Aitste setvlE
(83 13y Auojxjep 2 AgAH 94 HE)
IA Super |IA IB IC
A7 e 2gs A 1.5m 15m 1.2m 1.0m
A4 39 & = 8 m 8 m 6.5m 5m
z7] B9 s $=FHF 5= 6m/s 4m/s 4m/s 4m/s
z7] 99 #F S=(FTF okF 3m/s 2m/s 2m/s 2m/s
4) 34 O}Foﬂ w71

te &40 24 flol AEe % Ag = ‘RMOF gt

(5) 2eizE 2] AA 25
1 @) 454 7170] ZEde FH47t 2A5AY 1EY WY o WS AdaE AA A5 REG 5
AT A5 WAY A9, 22E BA WA A5 WL Fasht B A F9 50% oy e =
299 o4 SElA WA 14 3 455 3ol AL EE 227 A 29 s0% )9 35U A5
352 48 & UEE YASAY B 3 SRIUS Holoh Atk Y 2 YUY AeiaE WA 1eA5RY
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607. HAIEA
1. 99

605. 2 606.9] T A=A, 92 o] WEAES BBH 4A] AFE 49T & Aok T ATE 603.9) of
2 74 ¥ Sl diste] Fold W 24 7122 sjelof g,
E3 W2 9 AYelE A ALS wE meslolor a1 606.9) 199 Fol AT Zo] WelvlE AEeAe &

Zstojof gt}
2. 3%
z2dy gf 2 A A9 o2 FRAcks 2 WUoke 58 & Y FHAE 7IZE stofof gt
3. 44 44
(D) 24014 z2dy RS Adsty, EFA4 P ALste LE FE0 Zeote 32 FHHQA ¢A oAf
£ 71, BE ARY FEIES 540}11 gkoto} gitt.
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(1) =292 979 FA= A5 € A2 59 3% 303.09 wat ALE G709 FANA 8%E 571 AR 3 ol%

olofof gt
@) WAE A 0.95RIHS) ZRBe WY 5tk T Aol ozt A olapololob

.4
tyos = 0.14(t+57) § ?

togs © 0.95 RIS mgHe Y7]9 T/ (mm)
b AT R BATA SE 3% 3030 U2 medl W) 2ERe) SAQAY: 0258, HnAY
0.35R) (mm)
T zzEy fgrol FAHAIFPE (N/mm’)
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701. A5AA

1 371929 8% F7|%ol G4 9ol 123] o4, ML ool 63 ol Fwo| F/15H4 %
ZBe A4 AFT 5 Yk FEI Zolojop wek,
2. 31937 247189 A5 o9 Tt SERE ASHE A9, 1RI4 aTHE 8ol FAste] e guw

gL BAT FET §

3. 37195719 BAGFLS 7Y HeolA Holm 147 ool AF L FAFA 5H 63 1101.
o] FEF/1E 2371930 371402 4 Qlolok Bk chak, BYSFol 1A Superole] F37]Ho
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% 4
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ol
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2. 18 WEA77] Sste] Mol & Ao AAAEL Thea} go] AXstelof Wt Tejut BEFol DY Auke
2. 3) 2 (59 F4< G2A golw k.

() ARAEE 7Hse 3 AnE ARFAH 240) 9x/stelok gk,

() AA2ES] AL A 2] WA B/ EFte] /B2 750 kWF 1 m’ oS EEOE Tt

(3) AAAEE F8o] S5TUmuTt ARo] B & YL FEA %2 A} ST AHAEY kolt the

3
4] o3k A o]4fo]ojof i},
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Vi Q3o e ARAE 84, B3 FARY IXE ARAE HYRZE
H/3 2} e 3o 9xstolok gt
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& Aolet e o9 SEO AGEE YALE Wt
(1) FEAAAE R, SEASHH ° 3H)
@) A8 TEHE 457
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Ho
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2
L
[}

o)

N =

o
.24 4338 ¢

L SASE FEE T2 A2, 4 SASEC JScte B 2.10] Aod HEy 1 24|

IS EPH o7 st uAt 5= Ao tishe] 283t}

£ Adto] fiste] E 2.10] Fste BI1REE 21T S 9

%(open water)o] 3t QA0 Z7lste] @ FEE FAHo|r}, urek o .

FHe Hgsto] Axshe Aol A 4 7 B AFEE BF @2 BI|REE 2 Hslojof &
= 7130l 3919l 849 Age=S *d%%ﬁ ;2 1 q}%ﬁj B0 FAE ofof g},

3 S 271202 “Icebreaker” H3E W

Q(lce-covered water)oﬂﬂi Xj':@u(aggresswe)oi 23t & Q=

A&E 7};<]Uﬂ, NAFE EE 4 #HF(ice management) 7152 E3 28419 EAL 7IAE B

t. (2017)

e JESLP
speed® SH02 Y THse AYH FAAG Aot Urk Y 24 SYA02 £ 5 YuS AN
e AU(AY L AuY 72B)9 49, &3 ZAol} ARAYe] AFSA EE 19 1

Al =fofoF k. (2017)

JPE

. PCLOIA] PCS7HAS] 3ASF $EE 4 Ao 49, YHH0E SAZHEertical side)® /AL A% 2 Ty
A%g A golob wt. M4Zibow angle)e AR 203. 1 ()] FAE WY oluel ojop et
(2017)

. PC6 % PCTY FAFF RES F AN SAFUL AL A5 Eb THHSE L HAZ T 4 don,

o] AL HAAZA SFAHEA Y (intentional ramming)?] AFHo] UL AFEHA EE 19 ti53 £A
of gAlsteioR gttt (2017)

102. SASH

1.

2.

B 2194 SAGF0 B B71RS gt AFE Bojfnh AFRAE B AXP)e s IX5FE A
g9 dolo] ok & 2.1904 yEhd AR AF, AAR B F3Ho] Aute] AYH 3o st FASIS
Qo] Qo] ARZ ALY 5 ULE HT Aol
SASF $EL LYSUY FE ZUIA 2 57 19 Fo| 9L Ui Astel o] Y e 2H AgEn
X 21 FASF
FASF W FFWMOY iy B8Y 7| wE) 2 At 3 FH
PC1 < SAHGAAY AF +F
PC2 SUARES A | 2AAY dF 27
PC3 ttdA 99 A (inclusions)’t Z8E % Qe 2948 ¥ 209 A% &3
PC4 oHE WY A7 2FE £ JE FAL 194 ¥ 24949 A4F T
PC5 oHE HY A7 2FE & e FUFE FAQ 194 ¥ 2ANAY AF +F
PG oHfE WY A7 ZFE £k e FURE FAY 198 W 2AGAY 617]/F7]
(summer/autumn) <%
PCT oHE W AR 2IE ST e 2 FAY 198 9 AN o17]/F7]
(summer/autumn) <%
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H Q o —
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FAoEA .

2. o WA B A4 e 4o Weld 2dsde st 2FEoloF . Trd e 5F YEFAlolA
48] FAok At (2017)

104. 78 3 £44
1. o] &9 A& g At Hdeid(open water)oll et £UF 9 £UA A 7ok, A P EAC A
Gt E thg ARFEl diste] FEEoJoF gt
(1) " &4 AeolA e B4 2017)
b #F"o] dofg £ Q& AY Ee 7|7 Pt AR H2dE A4 A oF9 5A5EA(icing
allowance)E ®tgdjoF gt
(@) =23 9 F=of s 30kg/nr
(b) +AH R Mut F5o FIJSHA| sl 7.5kg/nf
(0 Y, 9zt o274 &(booms), (FAEE AQgh Edf, £o| gl A A4 (rigging) 22 EA%E
Ao %

nYo 5924 U Jje 498450 SR2UAL dsE RHY & BQUAL 5% 57 EL o] WA
of et BARAEE 10% S7hsto] AEsjor gt
(W) #o] ol & gl AA3} 7|7 Fol LYK AL chet Zo| Azwolof T},

(a) ZH Aol A3t HEER A4
(b) F8Ho] act= W AA ST, g 50 A7) € f484] 121/Ee EYF, ¢t FREY UE AA
ot7] {gt =7v 283 22 EEst =3 E Y|
(2) £43doAY 5448 (2017)

D Aet2 W SZC0E gt AAlEA e LAt Aol AP 4 Qlojof gt B &0 wE JFEREYGS
SOLAS II-1/7°1A T=g93gALE A4ty 9o AHEE ZE oMol SOLAS 1I-1/7-22 ¥
[I-1/7-2.39] A" S;gko] 10]ojof gteh. 1y SOLAS I1—1/4.19014 A3 A} o], 7]3to] 23]
e 71k goko 18 9 &R F3S mE2s SEA A9ode 449 HAzAo] g Foe &
EEUAY 71&2S WEof gt

(b el g3t £47H4 W9l th33 Zotof it

(@) & T H9e 4 UE&A A Hd AZo] sk 719 Aol A WEFA Zol9 45%, 1 99
AA oAM= A WERA dol9 1.5%0]H, ol#et &4 /PHAE Aute] o ok A= A
7Fsdt A og 7HFEstojof g,

(b) I ¥5 H(penetration extent= AA &4 H9o] 24 EE AEZq@o=2RE £ZO=2 760 mm

(O 47 WoE 4% WT29 20% EE SUF U F AL FO= F9, oA &4 FFUAE BB (kee)
3} AR B4 120% Aol £AUF ol AAGIAE WA 5T A0 oIk Tt
®) 78 @ +94 2017)
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(@) o] B 4 A @
SAL A3 915 Sete] AgEolof T,
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() A EE Fo| Stz 4 2
of g,
(i) AF7 do] AAFA ohjstn o) 5 Aol aPHE 42 U F9Y B AN, A4IAE FAL
AT RS 2483 Aol o8] A5E 4 AE Aol et
(W) A28 8% BAol 600 m® HEel Auo] fhel, BE dRg AL AAIWOLEE 0.76m o4 HoiA
Slojof Fitt. o AL AT AEgo] 30m’ 2HFA Pk 49 dAng PAo A8 it
() FARS A Aol e, 715 L5 g5 AxHT ASHE BE 52 9at AAgmozyE
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24 gAY 2%

(2D 5,000 & mte] AL e, HA| sHEWA 9| ol thadt Zo] B3 Eofof gt}
(a) MARPOL 244 19] 19.6.19] dlFots 84g WEdhe o|FA ¥3 Ex 19
(b) MARPOL #<:A] 19] 19.3.10] wel HXH 9 &3 Ee F9E 7H 2 Qlofof 5t 19.6.2004 AFe A
2l 974 WEstofof gt
(h) FARFEEHA) B2 F9UAAGY I AAYROZRE 0.76 m o) BojAglojof gt o #48
o) 8ol 30 m® IS Pk 4% AN HEHA Pt

202. 9934

1. BE FA5F Aute) g7 % AL 515 Aol met oz Foo= RFHh o] WFOR A4Td,
A5E079, 5979 4 /ﬁ_l o UHI, A5E07e, 97 9 AvTee kol ¥gor AATY, 5
270 9 oYcice bel) FAOE hrojict. T8 2,18 2 Fel] Het WSS Holzc

2. 4 WBESRAUIWD 2 o WE d(uwuo 103.9 13 w2,

¥ 2100E 275, ATl 445079 Aole] AL A4A AHtem line)3t 71419 ARG Y

9%5to = oh ek,

4. 2% 2100 B0, 45799 H% A @%ﬁgi% 0451 ®rt Hao] 9418 Bat gk

5. AT SHE7e] AAL glue] 4

6. e Avpgos YT
wet 4A s olof Tk,

7. "lcebreaker'd] 271355 We Aue] AL, 17 21005 278k, Avl7lsl A AAL A WESAoIA
A HYEIL B GHOIAE Hol o] glofok k. (2017)

2 |

203. AA ¥ 315

1. Yukr}e}t

(1) Aol o] WAERE F4(glancing impact) ¥ skaol AFsted BRI AE 2AsH] A LA Auz]eo]
=

@) A7 PAFL Fol7t boln EHolw Al HAZLFY BF g R #Y Bud BF FAL,, )02 SHH0A
o,

() e FASFAELY Aet9g @ FA5F PC6 2 PC7Y A3t diWd(ice belt) WolAE, Wots mHetn|e
(P b R w)e AA A5349 @*Olq H]O}W °1z}~(PMg b 9 w) AR Y5ta], Lol ALY
(sub-region)ol H3t th2
- BRAL(fa) - F %ﬁ%—ﬁﬁﬂ(ﬂ
- AskE(Q) - FE(P)

@) 3 o199 LAY Hots AP, bronsow B Waonpe)s AABYT= FHoHA A=, 141
st FYR|(AR=3.6)F 7|E2& Fith

() 2 ()EH et AxEE 44 3 sHEe, AP
OholA A" HA A7de F4oAY
Ao A&Ht. 2017)

6) 2 (DEHA wet Axtse A ¥ 352, $£3=H(vertical side)?] A47F Q& PC6 Ex PC79| Aldto] &
gt of7lolle Eoks ATEQ (DEHoAA BeolAe MM Edo Z&, §'7F 0°°4] 10° Atel]l A7t 2
. (2017)

(7) +A+E 7}Xl PC6 E& PC79 AHt9] B¢, Ao Agst= A ¥ k52 2 (DEDo et 24Hct 374
oto], AASE2 2 (D(EHolA FolA= #(f, =06 € AR =1.3& 7HY)ETt Fotx= StHt. (2017)

A9 ¥8 ZtZ(buttock angle), 77} 80°(¥<) Hltold 2 (1)
A Zd o] Z=(normal frame angle), 37} 10°KHt & 329
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24 ALY

2%
®) G~ Y A% G2 G A5 AL Aol gt A SHES 7 ] s 595 uesolo;
sttt (2017)
©) W skl AW A83A ke AATEE Adwt Yo JrAoR A% AYNE U 4FES WAl 48
T 5 Uk olEd BAYL 98 AFo] AE AEEES 7|EE AATE AANA neHolof St
FAS5H PCL,2,3,4° A x=1.5m
RUATAIAR

AR PEFANA FAFE=10%
AR WEFANA FHZEE=0

zel
SIAZAE 5% 0.04L /

ot

]

{x

S
O \“
S
AN \\\s
s,
S,

m

—lo

2
N
ki
Il
=

“BIb

|
1)
[\®]
=)
oL
4
i)
X

o] SFA S (class factors)o] HFGE o] 9l
Agd
ApEHofA, HAES

S $AsHE Aueest BAT AP, AHE(Q), FAPD) L HEWAY SHH(AR)E
A UESRANA 24T AARALEY Faolth. AAANAEY AFL HEBAAR(fa)d AL Flo]
& % gleh. AAAALEY Aot I8 22004 B v} 2o

5790 SHgolE YNAOR EPL Zolo 4 a7GoE Al 2 47

o](F) HeEQ, & %

S 299 F7 A HsA
() 9 stEuA 9] SRV(AR)ZF AXER.(Z F, @ P9 A= 3
b ok we At A-E)

o= A} P
(th 203. 1 5)°l Hd A5Gl diste], ALFHAAY st5 42 thaol wet 24849 (2017)
(@) B4As(fa; )
fa; = min (fai.,l ifa; ?fai,s)

Jai 1 faig fa;s @ 242

& o] ged,
fa

=(0.097—0.68(z/L—0.15)*

X a /\/7
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2% IAgTA Y
fa;, =12 X CFy/ (Sin[)';; X CF, % D8
fai,g =0.60
(b) A(F)

F, = fa, < CF,x D" (MN)
(o) 59 SRH(AR)

AR, = 7.46
(d) Aats(Q,)

X sin; = 1.3

Q = F"' x CF,/AR"® (MN/m)

(e ¢d(P)

P, = F"2 x CF% x AR"® (MPa)

i

@) 203. 1 6)° ZY
() B3A5(fa;)
fa, = ai/BO
(b) 3A(F)

L mEeks AT,
DA L FATE 38 1% 10200 AT Akl Lol (m). Tk, 4 EFHUIWLAA

iy

Ao zRy 1Fste AR (station)7HA9] A7 (m).

D 54 2% (deg). (A 22 FF)

DA E9 9 Zk(deg). (1™ 2.2 FF)

iRkt Q2 A HA 5kt oo St

D FAGE e Aok (crushing failure) A4 (& 2.2 FX)

C 225 F0 2 Felukd(flexural failure) A4 (B 2.2 #X)

» FA5Fo] BE 5HA] 24(load patch dimension) A, (& 2.2 FX)

© Aol Histe, Aol s 42 w2l wet 24" (2017)

F, = fa; X CFpy,x D7 (MN)

(o) Asks(@)

Q = F* x CF,, (MN/m)

(d) &=(P)

P, = F"% x CF ,,(MPa)

7

«
D
CFqy:
CFoy:
CFpy -

Segaud 2020

D Aot A9,
DA AT (deg). (AE 2.2 AXR)
D (kt) O 2A] XA 5kt o]Fo= gl

FA5F w2 I uki(crushing failure) A & 2.2-1 ZX)
ZA5Fo 2 AstE(ine load) A% (& 2.2-1 FX)
SA5El B A (pressure) AL, (R 2.2-1 FF)

N\

49



24 ALY

2%

® 22 2() (hol A8d T34

50

27 R R TP skEaA] X4 Hj =g s
::L SEAS SEAS SaAT SEAS SEAS
°" (CF,) (CFy) (CFp) (CFpp9 (CF,)
PC1 17.69 68.60 2.01 250 7.46
PC2 9.89 46.80 1.75 210 5.46
PC3 6.06 21.17 1.53 180 4.17
PC4 4.50 13.48 1.42 130 3.15
PC5 3.10 9.00 1.31 70 2.50
PC6 2.40 5.49 1.17 40 2.37
PC7 1.80 4.06 1.11 22 1.81
E 22-1 2 (1) @l A& SHAF
RIS AsHE 49
en SEAS SEAS SEAS
° " (CF,) (CFy) (CFp)
PC6 3.43 2.82 0.65
PC7 2.60 2.33 0.65
= zuE
A
A
o
B J
A
- ZE o As v
AHEE A-A @E B-B
N \
E49 4= B HA Ed4 4= B
(®]a0)
g 4 HEFAA A EHo 4x
a = 4 HEFAgA 24 4=
v = A& HE54904 HE((buttock) ZAE(GAACZEE A WY Z4k)
tm@::wmﬂtmv
tanf = tanf cosa

a7 22 AR AA 2R A9

2020



2% FALFA 2%

(2) A%7 0]9)o] AT
O A5 ol9el AATANN FBZMANF bypne Wrnp)? AAGE(R, ) BH) AgHE
(FVonBow)'Tq- }‘\jﬁ]’%( Q]\anou:)'l% E}%Oﬂ Eq"%q'
(9.) ’@(F Non,Bour)

ool

FNoanw = 0.36 X CY?(V X DF (MN)
(b) /{1‘8]—%—( QV()HB()U') (20]7)
QV()HB{)IU = 0.639 < E(\J/:rilBaw x CF, D (MN/ m)

CF. : SA5F @2 ¢#3(crushing force) SHFAF. (& 2.2 #F)
DF e A%,
D < CFpg o] AL o6
D > CFpy %l B, CFOD(}; + 0.10(D7 CFD]S)
D HIZEHk)OEA HA 10 kt o]AFOE T
CFD[S: %LZ]%T-:IL ] E]’—lE—_— HH_/'\_EOI: %T—:]Lﬁ]_/'\_ (i 2.2 7;(:1'_11_)

CF, : 3AFFO] B AFRANS SRAS (& 22 FD)

3. AA515 M A (design load patch)
(1) Ag93 Ag5ES PCo6 € PC7E 7 AdrY A3t diFdolA, AAssmx9] N¢e o
j:lé(ngw)‘Tq— %O](bﬁ’au:)i 73%‘%]:]— (2017)

=2
Lo
=

Wpow = F, B()w/ QB{)U,’ (m)
bB()u' = QB{)UJ / P Bow (m)

Py, ASTEY HY W) (MN)
Qp - AHTGY A HSF(Q) (MN/m)
Py, ¢ ASTE] HY FH(P) (MPa)

2@ (DzAM 2gsts +9 ol HFHolA ZABEHAY Are el A F(w iy p0) T EON O pon) 2
A= 2017)

W NonBow  — E\?}rLBO(A/ / QV()HB{MU (m)

bAVonBou; = WaonBOW / 3.6 (m)

Fronpow + 2% QZOD (@° w2t 24== & (MN)
Qvonsow * 2% 2 (71 ()l w2t 24 HE Asts (MN/m)
4. AAsHEHA Wl &
(1) dAsHEHRA Wel g FH(P,, )2 o=l hEd.

Pavg:F/(wa) (MPa)
L jliq‘s]—% EH :;L Oﬂ U:I-ﬂ— ?5115}}'(:)‘_]_— FBow E}‘f FNonBuu: (MN)

g

bo: mERkE YTl tek AT by, FE by ()

w @ AT PYFA Tt BUL vy, EE vy ()
=

@ 3ETA Yol © 3 YFH G0l A45H FHo| EATTh AWHoR F WA o B FX ¢
of A8t mepH FRTEYAC] AEHE YHAYFS LA stol E 2304 Fold HAYHASE A

SeFA9AA 2020 51



24 ALY

2%

B 23 g3agEAs 2017)

FEREAY Ik A (PPF)
RS ¥Y PPF, = (18—5) = 1.2
ol
=34 PPF, = (22—-12x5) > 15
g vz | 2EYAZ Qe A% | PPF = (16-95) =10
5 AEYAV} g A | PPE, = (1.8—5) = 1.2
AATZRY &Z PPF, = 1.0

S

S, = 05xXw QAL PPF, =10
S < 05xXw Q AL

w

w PokE WA & (m)

5. WH+d As
(1) Zr tig7tgel 282 A
o

2 gpg7eo] B 7

o

A(AF)=

2 qdHe 55 ddAd 271 ©EE TS Aee 4 W9 dddn

F 2.4°] yehd

() FEEAZ YA A BH A B9, HF TEEAY A4S 2P Uold A 2 TG ASE A

§afolof T,

(3) X34 FAAA(azimuth thruster) B EE Z2#a(podded propeller)E ZtE 33 AAE 7IXE&= Adr

F7hE 2E4%508 Astel Anl YT(s)e ARAATA(S)S BTG Aze] thotel B

o

(4) “Icebreaker’® H7|R3E w2 AMuto] AL 7+ AA JHof| it +9AARNE ® 2.4-13 2} 2017)

204. 9%

1. 9] HAFAL the Ao o5t 3 o]4olojof Tt}

t=t, +t (mm)

net

toer - W0kl ek 204.9] 2014 875k ¥ FA (mm).

s

2. A sl AFshe 2w FA ¢,

t, R4 9 ok ek E7Hmm)EA 207.0] Bt

S SEPAY PP ek et go] AR

(1) F52 P49 900 = 70°, 1Y 23 B £FAE the Ao Heo

= 500 X S((AF x PPF, x

P,)/a,)"?/ (1+5/26) (mm)

avg

2) 52 W49 a2 < 20°, 3F 23 FR)OEA b= S AL, QU +FAL oh Ao g2t

(3) F=5T B9 g2 < 20°, a9 2

. =500 X S((AF < PPF, < P, ) /0,)"/(1+5/2a) (mm)

avg

3 32)02A b < 59 A9, B AL g Ao Ped

tyer = 500 X S((AF x PPF, < P, ) /0,)" (2b/5—(b/9)*)" / (1+5/2a) (mm)

52

avg

Aukz1d 2020



24 IALT 2%

E 24 {79 AAFGASAF)

IA5HF
g+ +9
PC1 PC2 PC3 PC4 PC5 PC6 PC7
A=TA(B) DETFY B 1.00
Hd(ice bel
! qi(lzj elt) Bl 0.90 0.85 0.85 0.80 0.80 1.00* 1.00*
%577 T
(BD) SR B, 0.70 0.65 0.65 0.60 0.55 0.55 0.50
AR Bl 0.55 0.50 0.45 0.40 0.35 0.30 0.25
" (ice bel
o q;i elt) M 0.70 0.65 0.55 0.55 0.50 0.45 0.45
2974 (M -
FEFAW) sl M 0.50 0.45 0.40 0.35 0.30 0.25 0.25
AT A 030 030 0.25 o o e
" (ice bel
ddtiice bely | o 0.75 0.70 0.65 0.60 0.50 0.40 0.35
+9
Au) ()
R S 0.45 0.40 0.35 0.30 0.25 0.25 0.25
AT S, 0.35 0.30 0.30 0.25 0.15 -
HIIL ¢ BE SASFAEY A587d 9 SA5F PC6 B PC7Y ASFT T WolAe, Wets wetvE(p,,,
b Qw)e AA A4PF49 ol Woks stetuleE AR Yoto], A4 £99 FFG(sub-region)oll Hgh of
& Wots E4AE ALtstofor it
- 3A(fay)
- & EE(F)
- AstE(Q)
- 4=

o HEkge] Wit 2ol g2 9lEe dEhdth

E 2.4-1 “Icebreaker”®] H7|53 5 W2 Adto] gt g+ A4 FAA<(AF) 2017)

Iz
ERRE 79 e
PC1 PC2 PC3 PC4 PC5 PC6 PC7
A5=TF94(B) DETY B 1.00
i (ice bel) T+ BI, 0.90 0.85 0.85 0.85 0.85 1.00 1.00
ApE3Y
T?;; CEEL: B, | 070 | 065 | 065 | 065 | 065 | 065 | 065
AT BI, 0.55 0.50 0.45 0.45 0.45 0.45 0.45
i (ice bel) T+ M 0.70 0.65 0.55 0.55 0.55 0.55 0.55
919
) S M 0.50 0.45 0.40 0.40 0.40 0.40 0.40
A AT M, 0.30 0.30 0.25 0.25 0.25 0.25 0.25
i d(ice belt) 79 S 0.95 0.90 0.80 0.80 0.80 0.80 0.80
Au]d
) SHEd S 0.55 0.50 0.45 0.45 0.45 0.45 0.45
AATA S, 0.35 0.30 0.30 0.30 0.30 0.30 0.30

) 95|l egAIER A 2020 7



27 SALPAAY 2%

4) 5=°| HaEsHA dAd

o

o AHT0° > 2 > 20°)°= FAe APEIH] osto] AR Holof it

(2017)
QA FEAY AuEASE(first level framing)?] A0l °1F= &4 F A2 Zdeg) (IH 2.3
%)
S E5IANYU AL F5T N B S5 AR 35T 1 ()
AF P AAFY ASLEA B 24 E= B 2.4-19] w2
PPF,: 13%E

P, :BEgEo2A 203.9 48 ()3 B2 (MPa)
o, AR FEIE (N/mm?).

L 2R 2ol (m), FHEA Wo g3t 2FAS A= A b
o 52 AAF Aol Am), & 205.9) 13 B)BOIH FolA

A
= — o
T EAZeR s daHAe dev 2EJAV AEHE B, a v 2EZANA MG |

=z

&
Y

2l AR ol YA

a

=10)
(3]
W
o
e
el
)
2
&
1

205. 52
1. Qe

54

©)

IAEF A 5TL 203904 e WES AL & YEE YA solof Tk,
FUgos MY A LPNEEER

o] HolH “HEolet e ¥ dFo] wEE Y EE B4 L2 95D) dEny
AEYZ Y BARES URTH(IY 21 F2) AES B A% AEUAY AAE AL 529 WA A

2o Art 1 ANHoINY Bwo] He ARG AARAS BEGAY AXRACNN A2
of AXHE A9 1Hor AHY 4 Aok 1L G AL, AA HolAe] Aol se
£ weAA2 Hgstolor @ o

o g
-
18
=
=2
_>I:
mH
it
rlr
[
rin
_llr Y,
i o
rlo
)
~
)
=2
>
=
oX,
5,
i
[

B PERES ZPT ST A 4B B U AL, AX WelAY STUR 13 Ao il 4

L2 BR9) guAse Auw

v F7kE W & AR A




2% AL 23

ot JEHA o stE Hzolge A Qjste] HubHAS i)
S8 AdHEZ A = 2 o) wEd (20]7)

A, = ht,, sing, /100 (cm?)

h o B golzA dA FAS ZAt ALz o (mm) (¥ 2.4 F=F)

tyn @ AE & T (mm)Z o Ao e
tyn = t, — 1,
t, A2 9= FA (mm) (1% 24 &%)
to o FAZA (mm), %2 Aol Aske vl whet glEet WAe] FACNA wiEt (4,

207.9 334 ﬁ-?o}% t, Btk Zobii op Heh)
o T BARATE BUOIH 24T AW WA A Aole] A4 7 (AW 2.4 FR) HaZo] 5%
Wb 2% Qo 7 7k oo AT & 9o
(8) Rame] Tdo] L2o) dRART 2 A9 PUF B FUF 52 AA
2 Ao et (2017)

fol

rr

o

o
T

M

&4 A, Z

hitunSin(pu
L : . 3
Z A[)” t[m /20 + 2000 + Afn (hqulnSOw bu.COSQOW)/lo (Cm )

t,o,t A ow

et 2w 205.9 13 (DEAH, S 204.9 282 WEC)
o e & 9EE (cm?).

£, 9 & 7] (mm). (204.9] 28014 879 t,,0] BE % rh

h, 52 989 ko] (mm). (1F 24 FF)

A, 52 WA (

hy, WA WA

b, 1 52 guo HES

a9 2.4 BAA9 JA

r

By Ao BHANTG 2 49 44 FUES W) Ao o T "ol Xo] YA
A

= Aol wen. 2017)

Z,, = (1004, +h,t,, —1000t,,5)/(2t,,) (mm)

‘pn

I3 Y e I 559 & FE &4 gHAs, 2

ohe Ao mec,

rlr

=» ‘ﬂfiﬂ—?_—s‘(}ﬁﬂ-xlﬂ 2020 )



2% SALFAIE 2%

(10)

(cm?)

( ((hw Zna) + Zna)twn,Sin Puw + Afn ((hfr - Zna,) Sil’l(Pw - waOS(Pw)
2000 10

5Zo] HAESH WiAEQE B0 ) 2 ) 20%&, o7]A & 204.9 23] wErh)ole AFEIHS

2. )ﬂz.]:’L _4 _‘:_.‘i'_ u] k] __] iol_‘:_:-"_
(1) AATRE, 437 B,b, M, 59 5BW HETx) YRS AW € Fyol A 2 At BAY &

56

BAAEE A S8 257t AA ook gt} AT A48T 7] (plastic Collapse mechanism)& YA
7= AAA 7+ A9 Yo ZALSt= 5129 37|12 HoHh AAGLR AL, Y A= SNk H st
A7)l A-&Ht. 2017)

() 529 AA & a2 AddF(4,)2 o5 4ol 2t gh olidelofor . (2017)

3)

A,, =100 X 0.5 X LL % § x (AFx PPFx P,,)/(05770,)  (cm®)

avg

LD 2W F SIEAE RS Zol2A o Ee b F A2 T ().
a 5 2% (m).

b AA ks A Eolm)EA 203.9 37 (D EE (3] BEh
s 58 34 ().

AF : AA RAASEA B 24 B: ® 24-10] B,

PPF : 13 YYALZA R 239 PPF, B PPF,o| B2t}

e - T ASHEUY] FFAHMPa)OEA 203.9] 43 (1)Z0] wEct.
o, A=Y FEZE (N/mm’).
529 A4 & 8 AAGUAR(Z) e o Ao o g oldololof gt o474 Z 2 b T 7HA sk
FHIE skl AdtE g F 2 A olAdolofok k. oMY A A dle F 7HA 270l wrgEo] AU
2017)
b Wetsel 52 &
() Wstsol AAH

we] F g3 A
2R HgIE B

Z,, = 100° X LL X Y <X §x (AFx PPFX P, )a < A /(40,) (cm®)

avg
LL, a, b, S, AF, PPF,, P, % o, + (2)%0°] Tt}
VoS 4o nEg
Y =1-0.5(LL/a)
A g A9 A4, & 4,F E W%

1

s ;
(1+§+kw§((l—a§)o'”—1))

1-1/(2a,7)

Y0275+ 144 K7

j o agste ¥ Yo deAA 559 Ao OE FoE oo gEdh
HE+G vo & A & AAE 2= 529 B¢ 1
AR} stHe gle 529 4
a; ¢ T Ao w2t
a = A /A
Dz 9% 529 A AdEF (cm?d).

Am D1 (D3 gt 520 A AEF (em?).
k, @ o Ao &
= 1/(1+24,,/A,)

w

A A 2020



27 SALPAY 2%

©205.9 19 @)= wrEt,

f
k. theo] wad.
AutHQl AL, k. = 2,/
5Zo| wh BAZS AT A FHE A9, 0
z, WA} Q% Z7to] ADHASE (cm?)Q] PO & T 4o wEcth
2 2
5=y P, ) 1000
by T BAY E (mm). (2124 % ¢>
tr, o BA & 7 (mm). (¢, =t,—t,, t= 205. 1 (7)°] ©2c})
t, 9T & 7 (mm). (204.] Tom b BT 2ot e rEH)
by 9% BAY GE = (mm) = 5005
Z, : F5F9 29 AASE (cm’). (205.9] 1F (8) EE (950 wEct)
(4) #5280 A%E 539 adolE WEsH: Hololok et
3. A&7z $52
(D) AZTzY F532 Ad 9 g3 gt 2 Gt FAY MBEE A ELE X457t A= ojof gt
A7) AT Zolo| 285} s1%0] F7]8 AHoH}

Q) A5 I35 4A & FE Ad9E (4,)2 == Aol oAt gk oldelofor 3. (2017)

0.5b, X ax (AFX PPF, X P,, )

2
05770, (cm’)

A, = 100* X

AF AR 39 ASEA R 2.4 B R 2.4-19] G2
PPF,: 13 FHASEA B 2.30] T2
P,, :oteHA W Ba#ds (MPa)S2A 203.9) 47 (1)30] wEch

b ¢ ke 4lo] g
by = kyby (m)
Kyt TS Ao whe
ky= 1-0.3/V
V1 hg Alo] g
Vo= bv/S

b:203.9 38 (VF EE Q3014 Fol1 47 WolE WA %ol (m).
5§52 24 (m).

b, © Thgol wech

a 2054 10& Gz e F=79 faAd (m).
gy

B A% 559 ’“Zﬂ & %fi 2FEAT (Z)2 th Aol 2 g olidolofof 2t

by X a? X Ay x (AFX PPE, X P,, )
Z, = 100° x — o P = (em?)
Yy

AF, PPF,, P, )4 o, : (2)%°] w2t}
Ay o Aol E}%E}

) 95|l egAIER A 2020 "
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24 ALY 2%

1
2+k, (1—a?)*—1)

a, B Ao e
AL
A,

Ay

a, =

A, Q3 93t F=5

A, (39 g3t 5
ky @ B Aol wEt,

ko= 1/(1+24,/4,)

Ay, 0 (8)%00 wHE

@) 589 AFe 539 2400k WEsh= Aolofof gt
4. 5A5E 9 2EYA

(1) 452 9 2EF7= 203904 #45te ¥ k52 AASteS Ao oF &t} o2t #AIEe] 53 9 A
of 23 ol U o] A7t He YAl 5ol Adsle A= 7Hgstoiof ditt.

Q) E45E 4 2EJAY Aee w8 2 AdY =3 go] fAdde] HAsita AFshe A AEHE dEA
U=E ZAEofoF At o FAS0] AAFRY| UFE FHA Fe FFole, B 2.30] hE A 03
AHAPPRHE AREstofor &t FAZF wAfshe Fo] A" €% % A+ Pr%oﬂfﬂ% A3l diste
53| astoior . (2017)

Q) ssdE AEY7, 55F AAste HA5T Ee AR dRE Ttk e AEYAE AASe &
A5 B, gitder 213.0] Med AE3 Yol ARgEolor it (2017)

4) 545 9 2EFAY Aee 539 8700 W=Este Zolofof dth

5. 7% AAA
(1) AB9 FRAgIe FASH] fste], Ze BFA A= Zol(h, )% &FA(1,)9 ve ths Ao o3t gL 94

- B39 AL h,/t, < 282/4/0,

-8R, TR EE L ARA A0 h,/t, < 805/4/0,
h, B Zo] (mm).

t, ¢ AEY =FA (mm).

o, A& FE-5F (N/mm?).

Q) 471 (D29 F4e UFoHA Fo=(lE 501, 2EJA Ee 54 S50 Z2o) E3AY AEs fastA B4
Elofof gt} B AE &FAE tha Aol 2 A oliolojof k. E HAAY Afes BAAS] L2t
e GED 5 s Zolofof

t, = 2.63x107°% ¢, — Y (am)

5.34+4(c, /c,)?

¢ = h,—08h; (mm)
h, + 2EZA/EE 5&59 ol (mm). (TF 2.5 F=)
by TEE RAE BEE B Zol2A T2 YAV G B0k 002 B9(d 25 F2)
¢, 1 AFsts BAG £A% AAFE Al9) AR (mm). (A 2.5 FF)
o, A BEGE (N/mmd),

SRR 2020
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> /

& <

) v G s v | 4

C

a3 25 98 Y 713 A9

(3) #7Kto] A8 2L e AR WEsHolol A,

= 0.35¢,, 235

t, - 9B &FA (mm).

t, B B2 4 &FA (mm).

o, : BAA B 9] 24 FESEH (N/mm?).

(4) 8302 23" A "AY 7= FASH| Yot o AFE whEstojop gt
(a) BA9] H(0p)e AB] =FA(t,)2] 5H} ol/Fo]ojofF it
(b) WAl E579 & vHl(b)= &S wEstojof gt

t, A =FA (mm).
o, A& FE-E (N/mm?).

2. 9 FA 9 B9 A5 utE D(the shell framing)ol 83 @ 12 Jw7t FHELE Fojof gir}
H

3. 8 F2E2 20300 A% WS A2 e AT FRIEAAS THAHCF Ak

207. §A/utR 7 2 A 24

1. PC1 ~ PC7 Alte] RE Qg oo Fa d 1]

2. PC1 ~ PC7 Alute] ot FAE AAsh= ﬂ o] &

3. BAA B 9 WA ek ofyeh Qjube] Qlyeh
R Z7M= A 1.0 mm oJAfolojof gt

4. gH)zo] gt A AZ 27t ¢, + 0.5 (mm) "R AQole B wAES sojof

2 Qg mpiof dfete] FES HS XAE SHeE AN it
B /ot 27Kt )Ee B 2.50 w2
TFEEE Zot] T Yol A EZE WAL F4/0t

ol

Sisg

FAR A 2020 >




27 SALPAAY 2%

B 2.5 oo digk FA /vt 27457 ¢ (mm)

t.(mm)
g o fast E5 A7 Qe A4 fast H3xA7 e 3¢
PCl - PC4 & PC6 & PCl - PC4 & PC6 &
PC3 PC5 PC7 PC3 PC5 PC7
AT
Azzgh gy 2ol 3.5 2.5 2.0 7.0 5.0 4.0
AEZE7t sHE1Y
% g9y +9 2.5 2.0 2.0 5.0 4.0 3.0
A oo <
2% 9 AAHTY
o] S g gx 2.0 2.0 2.0 4.0 3.0 2.5

208. A=

1.

1239 PERRA AzFR /%%

fo
e

AAF2EAR] AMgEE B Are AA FA, AdHl Fod SASEF
of 2.7 % & 289 FojAe ZASHE olielofor sttt

CFAEE el diste] Ad R A4 39 17 B 3.1.49] A2 A Zolof #AIRle] Agstojor dth. E

g g7y sl g8 FEFA 2 H7Y sied] =E2EHe
o # 263 A9 2 2R 38 17 ® 3.1.4004 875= DA
ofof gict.

il
=]
T
1o
H

A5 24 A4 S E 260 B2
o JoIT A9 49 5T BAZ M85

o

. 3% 26904 EiE Hie Zo] of HEAl offiE 03 m Hot offio] gl AAl 7] wAe A ¥ FUHEd

L SA5EY Augol B 26004 Hot 4A9 Fuol et 4F % 247N 38 1% £ 319 9 E 31109
A Ak BAE AHgstolof sttt (2017)

4. 39 26014 B vie} Zo] 3} YEHA ofhE 03m ek 9o U tlel =EFY BE HA T2 WAt 2
HEol AR 53 B 27914 FASHE A ol4ololof k.
5. F2FS 1 AL FTT 54 7P Zojolok B,
B 26 34 Ao F2EA B FAY ASTE
204 PEEET
Q%479 8 4557 BT 790, Bl) o I

Ag 9 ZAE 38 14 # 3.1.4° FYH 12K primary) ¥ 2ZH(secondary) ZF=FAZA o
7] @ 5o LEEHT FUR 041 Ho] YA BE TREA

AeA) 9 AviAel @ HYE, dY, mede w2 frERsn ¥ AAdlce skeg), W ol H(ice
knife) 2 7Ie 222K 8 $H0ES W 2

II

971 @ ool w2E oY 00mm o] A RE WRAZS Egsiol 1w Bl
naE RE B

Adre] 2 5448 A2d7l @64 BFEAE st Aol SE2d Wl f7ld k&9 @ ¥

S5A(FP)OERE 022 o] 9T FEHA

2 A 39 13 # 3.1.400 Afd SFFAlspecia)zA di7] ol k&I A I
£
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24 gAY 2%

E 2.7 H7lo 29 BA 9 FA ©E AHSBA

oy [ I [11
PC1-5 PC6 & 7 PC1-5 PC6 & 7 PCI1-3 PC4 & 5 PC6 & 7

adl MS HT MS HT MS HT MS HT MS HT MS HT MS HT

t <10 B AH B AH B AH B AH E EH E EH B AH
10<t <15 B AH B AH D DH B AH E EH E EH D DH
15 <t <2 D DH B AH D DH B AH E EH E EH D DH
20 <t <25 D DH B AH D DH B AH E EH E EH D DH
25 <t <30 D DH B AH E EH D DH E EH E EH E EH
30 <t <35 D DH B AH E EH D DH E EH E EH E EH
35 <t <40 D DH D DH E EH D DH F FH E EH E EH
40 <t < 45 E EH D DH E EH D DH F FH E EH E EH
45 <t < 50 E EH D DH E EH D DH F FH F FH E EH
(|13)
1. 3t &4 ok E 03 m Hoh 9% HXshe 7l k2H AA 12 @ BrHES 9 Je BE9) HelE By

Ae et
2 o WESA oFAZ 03 mZSE ¥l 18m ol HEsiuo] 129 WO A8SL %ot D, DHE A8% 4 9

o},

‘ i 1 || | | 1
K 208.9] 4% W& FATH /{a}lﬂ% B EEY]
7
208.9] 330 WE A5 71
0.3m
a9 26 FeE 9 orj=Ef 999 AASE 84

209. F2%

1. 38 @017)
() AASAE B7te e AA Ave] el Mgrol tigh ] gaFo] 1= ojof Firt.
2 4 B 4 AFE 7H A 44 AvEedes 9y #HYS 1A Ferh (101 6 FR) IDR
80° Hr} & A7, v, 2 7He AdoAE o] Fo] F4= 94
(B) ¥ e FF T ey 2FwE 1ttt o] 2FskEo] gt
518 w8 2 A& olstolofof gttt EF FES ARHAIAEE
2. oA 9 A 437 WstF
AARA Wols (Fp2 thgo] Ech 7hsdt o S50 et ¥glets e 18sks stz
oA AZgstoiof gt

A ol gl 2 7o YolA

=
o
=
o
o
4

=)
ofl
=)
fr
ot
>

Fp= min(Fg,Fp,) (MN)

Fipy Fgy @ 270 T 4o o2},
Frpy = 0534K)" sin®’v,,,., (DK,)" CF,  (MN)
FIB;_, = 1.2 C’FF (MN)
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27 SR eFAe 2%
K, 2Z4A5EA g Ao 2ot
K=K,/ K,
1) 74 I A+d 3¢
20"\ (11e)
_ —09(1+e¢,
](f (1+€b) ) tan(’ysfem)
e, - AW A4S 7P & YEE AedA HAs (3E 27, 2.8 #X)
= 1.0 : &% 97 (wedge) FAY A4 AL
= 0.4 oA 0.671A : AF (spoon) BAY A4l H¢
= 0 : A%4 (landing craft)?] A$LFA F49
& 99 (fitting)ol 93t e,9] A+ FE AR 7H55)h
(2) AA B A (ay,., <80 deg A FS, ¢, = 10| HH, 47] (V3L oh33 o] Hrt
I tan () |\
/ tan2 (’ysfem)
K, : o3 4o mEr}
K, = 0014, (MN/m)
Yoem - AT (deg)22A $HZI A9 FAMo| o|E Zog gt (FYAolA & Y 2.2
of dist Mgz (buttock angle))
Ao - A WEFAY A A AZTE 47 (waterline angle)(deg). (IF 2.20] #=x)
CF, '@ ¥34% s34+ & 2.2 FX)
C o 4o mEc)
C = 1 -
2(Ly/B)"
B A9 ¥E (m).
Ly A Qo|2A AFY A4E 7HE Mute] AL34e AAsHE 4
(y = B/2 (z/Ly)")° &=t (2% 2.7 4 2.8 #%)
D Auro] wiseF (k)R A, FA 10kt o]4rog it}
A, @ Age £4d HE (m?).
CF, : 383 (flexural failure) 5345 (& 2.2 &%)
’.L, y y
B/2 y=2B/2 (x/ LB)eb B2 y=1 x tan(o)
X Kilats X =S
- S9Esa Sygea
~EYY A A1Yg %
% 2.7 ASLEE A9
62 AukZ A 2020
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L ' el N
0.05 \ ~o A\ v
. N 6

\
[ \
0.2 \
i 4
—0.5 |
—1 \ >
0
20 18 16 14 12 10 8 6 4 2 0

% 2.8 B=20°]1 L,=169 A5 gt ¢, F3o TA

3. k]zﬂ Axl H] ;‘(1_1‘:_]-
(1) AAAGe] 2ok 44 52 3 A(F)L oo med),

Fy= C; Fpy  (MN)

Cy o Ao o] B3] e ExAFEA tEol mEnh tw, S AANMY] g2 AR B e

R |

o},
Oh FH9 A=
Avjgia Au2RE 06 L 93 Al © ¢y = 0.0
Ao R RE 09 L 99 A *}01 L 0= 10
() ()9 A
Auldt: ¢y = 0.0
Moo 28E 02 L A} 0.6 L A Aol ¢ —05
Augoz Ry 08 L 94X e Ao] ; cff 00
) HXﬂﬂEH 7t ddo] Zgote AtSE(r)e Ad 2 FAHE 39 37 402.9) 23] whet A4tE oA, o] uf
Tt 2 Yol MY AT A7 51 Y Adsow Rjste] A,
4 /\']2“ HJ X] -E'- 3l _EI_\:‘I']]_L:'_
(1) AAAG ] 2-Esh= A W 2 23 HHE(M)E= vl wEh

M,= 0.1C, Lsin "*(¢) Fz  (MN - m)

m

L A 2 A 38 13 102,00 97t AEre] doj(m) Hith A HEFAUIWLIA S4%t.
¢ BERACIA ST Aed(deg oA FEEI AAS] HAo] olf e &

Fip: AgoA 9] A4 $4 3515 (MN)

G, : AHro] Zo| Bfol]l whE ERAFEA ool wEth out, F YA g2 A EHibo wE
o},
Aug ¢, = 0.0
Mujgog28e 0.5 L 9% 0.7 L A Afe] : C, = 1.0
AugdogHE 095 L YX : C,= 0.3
Aegk ¢, = 0.0

7Feet 3 &0 wet MItste e IEste Aot sigste EolA A4 Hojof gt
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24 ALY 2%

Q) AAATY 7 dEo] FEIHe 5 TV,
B R CLCE Rt
MEL A AZEAES 48u)

5. 3% 71&

(1) 474 84S E 29004 Foidl 38322 WA eotof et (2017)

99802 A7 U A7 38 38 402.9) 130 wet AxkelolA=,
BHEL 47 W 54 39 BHEE gAlstel A8uT 453 3 B

29 IR 88 7IE

aginc e of 383¢ (ay fo, < 0.7) 51833 (oy fa, > 0.7)
o1& g, nxo, n X 041(c, +o, )
o 0.41(c, +o )
At T w2 =T 1Oy
a n \/g n \/3_
o @9 EPA Auol A
o
22 ' 0. /11 1 BAL] A
Ta 7.
o, © &3t £2 3988 (N/mm?)
7, - A& £4 AdgE (N/mm?)
o, A2 FEY (N/mm)

o, t ARY FF IZFE (N/mm?).
F2 39 3% 440 2 4= JAHEZIY (N/mmd).

o, AT R A
7. - AF 9 A7 39 3% 420 02 Ad dAZFZEY (N/mm?).

210. AsA 2 An A

AL 2 Aufe 2 Aol FEsitta AFS= Hio] wE AAEojor gtk AEESE PC6 Ee
PC7(Finnish-Swedish Ice Class Rules 20179 IA SUPER/IA®} 55)& H7] Wz st= AH9 74

406.9 18 ¥ 407.& 13T €87t Qo

211. AA ¥+

1. BE AF B7MEL AAEzd dAHEe 94 E= g3 Yo BIHE A0 OE 35S 24Y £ J=E 2
EJofof g,

2. 3% 9 88 718 8 Aol Atk AHshe v wEd

212. FH 4A

1 JeEEURUE, Age)e AATER QD] A% 3 AL 9o Aol Aastttn ARsH: o] mac

2. 47 B3] FRNAVE BYhs shEe PaH BQIAS SUsHA Solof s, Wast A9 1 TrES B
7F¥|ojo} S,

213. AFZFZ=AL (2017)
1 AFZE=AL 204, 205. 2 B 205. 39 Foid & 3 5&2 87090 diste] sjAzQl FHe HAsh A= A

8% & Q.
2. AWFEARE ARTR] QR THH 5L W AEA © SHLTo| Hste] AL olof T
3. 7249 AEE AR fte] AAGEAMNE A8 Aot T 5% £ glo] 2030 FoH o5
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W (oad parch)s Hgstolol et o3t Awte] xtw
A} Agsiolor di 73”?“& 29 W wA B 79
g EL uAY ¢

el B 4 ade d% | Aastttn Qs vl wet JEzte] A4S, QuHoz 53 2 639 U
ge TR
5. 727 AYAA B ANoR WHE 49, the A% Tstelol Wt

(1) &= L Ak AeofA o JEdy} WA 24 Ago] YA B H27|ES WEof gt
) 9Eme A JdSEL o,/ /3 HT} Zojof gt}

(3) |99 TF von Mlses 482 1.150, Kt Zofof g},

6. 727} WAYAL S JuoR WAHE A9 0S RS THstolof B},
(1) ¥ F2E9 2 5'! A/gWHEE gHAo] otof it

(2) 3187152 A7t 7449 48 dovle F8 FH2T FE 4 mIjof iy

Of

=
of
A
=
e
Jo
N
e
N
Y
Kt
30
)
)

214. &4
1 o 725 48sts 79 W BE §HE ¥ AS8HoR sfofof Bt}
2. RE 7% Aol ZE9] d&4o] HAHEE sloof gt
A3A FASF Ade 7|F 84
301. &

o] Ao A2 Addre A A AEZ st A F FARA, 2eREA|, A B FREVFA ] 483

o
302. AZEW 2 A2d A

3 , AR 9 7|3EA 0l diste] aEE HE5EY Al
) FFA71719) FA=W. F 4, 2E, 4 9 F287]0] gist Aol SHAHEA)e| £3tE ojof st F4a
(3 29, ¥ 9 £o= Qg WAsH7] flsto] F, Bl @ HRAAE ofEA wjA|sty Hod Ao thgt
3t 599 A

(4) o] 49| a4 Hgolth= AL Ut A4HET 9 24

2. A A" AA

1) SArAE st 7|HFA 2 H7](supporting auxiliary systems)= "J7]HoF F9lo] F+&= 7S
of Aty HA, Ax 9 FAFHoIoF gt AAEHE FRAA Y AFIHAu|(A; Aof, FAHE, b L AAFA|
S)IE ol FYT 7R [A|stojoF gt

(2) 2ol 9fsto] &4 e AAFES EFQlS HiEd 4= Qlofof gtk

(3) PC1%E PC57HAY ¥ 532 7He 4542 7 AA(CP-mechanism)E ZEgste] n2de|rt &48 4

o= E3 Auhe 23 T 4 Ik ST Dolof ek

303. A&

1. o =&2E5E A8
zzdy 3, 229y sE U G/ BE 53 29|, digo] wEFHE AREE Zo7t AEY 54 o]l AEH
A 15% ol49 AAEE 7IAo} Sttt HBI LAHUCIE g At AR ARY V FAAEE stojof it
n2dy AolJoREE AFHI AFHLS 79 7MY FAL THE HESt= Aolojof gl
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-10ToA Al ¥9 AF23] V Ao 2RE F3F BdFoluA Fhol 20] ol/dolofoF gt

2. 35 20 E2HE AR
g 2= EHe Are 4 B A" A AEolofof k. - 10T Al Hof AdezRy I et
| grol 20] ol/delofof diet.

3. 92 47] 2k kEHE A=
$e g7l 220 E2HE 58 FEY Age 4 Ee SUE d
HA AALEEY 10C W2 S&oA Al W9 Ak=x] V AdL
Sige

]

4 Adololof g,
22 A% BEE5UA Fo] 20] ol4ololo}

304, 349 45AE AT 345

1. A9 WO 43§
o #4L 7MYA e 1FYA GAE 2= AU Ao AT A ZEHH(open propeller) ¥ HEA]
T2HF(ducted propeller)ol] Z-&3tct A4 Z2E(bow propeller) @ F7]&= 419 ZZHY(pulling type
propeller)?] Ws}5o] tistoi= £H3] efstojof ghrt thgof Fojxl She-2 ARl SRR ANA Mute] ARE-
8 %ol dEHe ddE TSt Hoigteltt. olE sk AAE ZEIE7L ¥ &olA B AR Zol 4
A WS Holv= x40 disto= H&otA geth ZRdeet Yo 4oAEoR gt sk e 43
A(7]0] 9 ZE)lazimuth (geared and podded)] FXGA ] Hstoie o] #4& A-&gte}. iyt o] 4
34 A8 AH(azimuth thrusters)d FA] 28t B9 FH0RE gt Woks AR A= A FA|NE
AHAEH BHo Z835l= H] 240 Z QIgh §1F0| AASE v o2 ZAx|ojof gt}
304.°914 A= e WY A58 5o AASHS(E™-S] BAISH Y= gholw E A (EET]
U= g AEstojof i LAHE9 FEA AL O =R ARE-Stojof gt
oA FAse 247 OE sk HME® #E5tojof gt

Fe ZEE7} AZAWEO R JHoHA HESS BHcte ¢t Z2de s
F“ a7t AXYFoR IHctHA WESI HoAEol= 5% ZEHY IS AWOE #7
o]-r,]-
. A5F g A

EP— He= Z2H2| 9 Yotass B7lel7] fste] AHeEE A4 354 9 WY ZEASE vEhd Aotk
3. /Al Z29a(open propeller)d 274 43
(D Hd =33 9 3, F,

OI
EL
?1.
ol
>

0

EAR1*3

D<D, A A% F= —27+5, « [nD]"" - [ 7 } . [D]* (kN)

EAR ] 08

D= D, Ql A%, F,= =23+, « [nD]"7 « [ Z

ice

S el V2 (S )

Dy, ¢ T Aol wET
D, =085« [H,]"" (m)

n 7T ZRE 9] FAIAEE (LA A A4 HEY A) € YDA ZIH (57|

G2l TAGe)) TAHIHASER A oA A& AEH A9 85 %
Fre 2 3 279 diste] die] & )oll FdotA Exshe gog 2ot ZoR it
Obhsts A= 11 0.6 RANAFE H7hx] 9 G HANAREH 0.2 x H(chord) A0
(W3t A 2 1 0.9 R vPZEZ0 Qe 2w o Ho= F 9] 50 %] dgst= k5
(thats A 5 1 7k9 4 (reversible) Z2H o] ol 0.6 ROIAHE H7H2] 9 2719 50

BE 0.2 x H(chord) Zolol £9] 60 %] Pt sh5o] 2
BE 29 % 219 o5 AH 1, 2 € 5 F=2
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53 Hy [m] CHS Sy ]
PC1 4.0 1.2 1.15
PC2 3.5 1.1 1.15
re 3.0 11 115
PC4 25 1.1 1.15
e 20 11 1.15
PC6 1.75 ) 1
PC7 15 1 |

H, 718329 3% A0 AgHE Wl %A

S @GN AEFHE B A AN ASEHE WY FEAS

i 27H] A3t WOl BAE ALY A8EE ¥e) BEAS

Q) 2o ALF e I 7,

D< D, % 3%, F;=250 e {ﬂZR] - [DI* (kN)
D= Dy A, F=50 - [ld i, [P )
(1—5)
Dy, ¢ T Aol Hes,
2
Dnm—l | @
(1—5)
¢ mREe HnY AE ()

D ZRHEY AF (m)

FEAR : A7) 27 W& H

7z o zEdy g £
Fre o sks/ddlol diste] @719 (@ e)el 495t 2xste 4oz A8she Aoz
Ohsts dHl 3 1 0.6 RAIAFE ©7HA 9 @79 HAAFE 0.2 x F(chord) 4ol
(hsts A 4 1 0.9 R vZZ Qe Z2de 9] Egi9de F,9 50%° si8st= st
(thsts A= 5 1 7194 Z2FH o] gistois 0.6 RAIARE E7HA 4 2719 SAARE 0.2 x

A(chord) Zolol F,9] 60%°l Pt 3%

HE 29 ¥ 2,19 o%F AH 3, 4 H 5 =2
(B Fg ¢ 2WE EF Q0
N FHEY 2WE F 99 285 EAQ,,.)= DZE (F) £ QT (F)oA #4st= sts Bl dist

125

of A4tsteior gt} olE AWE BV thZof Fol UEE FEY 22 A%, UEE Haghs ARgstolor &
=5

E]%E %): Qs'm(w = 025 . F. CO.'T (kN ' m)

¢or : HHAIZ 07 ROIMS] WA Blchord)®] Zo] (m)

F R R Fp 9 AR S 2 s 3t

(4) Zeue] 85k Ao Zewe Y3
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J P, | £, 109 . )
Qmax =105 « 175 * Sqim * 7 * D * [TLD} D (kN . m)
D= Dy 3%,
P 0.16 t 0.6
Qmax =202 - [1_%} ° Sqice ° [ 1({]11 * [%} ° [%} ° [TLD][LN . Z)l'9 (kN . ITI)

D;,=181« H,
S 270 Aok WO EAE Albsted AREEHE WO ARAS
Py, 0.7 RAAY =29 103 (m)
tor - BEAE 0.7°014 Hd F=A
n » EYE dH(bollard condition)dlAl FAsts Z2We] &k(rps). FOIAA &E B9 nd U
7} o] e,

211 BYE AHNA st Z2dY &5 o F

nzde g4 n

A1 2)(CP) Z2H Ny,

ERl B& 7] ZEO| g3 +E5EE LHHA(FP) T2 A n,
g7 ge] o8] TEEE TN (FP) T2 0.85 + n,

1A, 0, & AFLEAANN A&ANEY A BY A Sxolnh
JPaA|(CP) T Ao TruANA(R ) B JeolHe A%HhEHe] 4Sdtolok Tt
FolAx e A%, DRAAMA(RIE 07 « By 2 FUL o714, Ppp, & AFLEAHAIN a2
Ao mae B o],

() %o Agote A TzW Y3

T;=11« F; (kN)

T,=1.1+« F, (kN)
4, 9EX m7 l—“‘r'l'](ducted propeller)8] 24 Hls}5
(D Hd 393 97 g F

D< Dy A BY, F= —95+8, « [EAR/Z)" « [nD]""" D* (kN)

D= D.

lim

)

3

o

L Fy= 66+ S+ [BAR/Z)* « [nD]"D"« [H, )" (kN)

e

Dyt The Aol whe

Dlim:4 ° [{ir‘f
ne 3049 33 (1)39} Zo] Tttt
b= thy SHe/dHElol dtiste] SRl #dstA REshs Ao AEsh= AR ITHEE 29 # 2.2%%).

ODIS 43 1: 06 Ropbe] Wil L WAe) AL 02 x Hchord) Ul W) 32
(Wetz e 5 ald et mRMed) detel 0.6 RAIARE B71A U Yle] FoolA R
02 x @(chord) ole] Bao= Ao A2l 60 %ol Sl sl50] 28
@ AY e 9 W F

68
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D=, 3% m=0 - [ ZEL 0w
D> D % B, F;=500 + [EAR/Z) » D » [ ] « H, (kN)
1_7
Dy, ¢ B Aol wEdh
l)]im: 2 d * f‘,zce (m)
[1‘5]
Ffe ©& o5 Aol diste] dH(@E)ol ddstA £xot= GPo R AEot= Ao thHES 29 & 2.2

),
ODeHE e 3 1 0.6 RAIARE B71 L @Al AAdARE 05 x Alchord) Bole] WA A
(3k3 A 50 0.6 RAHRE E7HA 2 A AANHRE 02 x Blchord) Bolol £, 60 %e]
e o3
QEEEELEEUEE LR ERLE]
Qo © W BEWeS] JoAgoE U3 L2 4o A £

D<= D, QAL
o ] [ T o s g
D> D2 A%
Qo =141 ¢ [17%} [%rlﬁ [%]06 « [nD]*7 e 8, e DYe g (KN-m)
Dy T Aol g2t
D, =18+« H, (m)

0o BN SEshs TRWY SE(py). FIAA S A9, ne T ol Tk

¥ 212 EY=AHA JASHE 229y £ n 3

n2de g4 n

A3 2] (CP) Z2H n,

EEl B A7) BEO o8 FEEHE LYY (FP) Z2H n,
OA7| o o FEEe 1FHA|(FP) Z2de 0.85 « n,

ol W, n,= AF2AYHAN dLHREH A FH A Solth

ARAC) 2Ll 49 LEALAAR, o FASLAAAS dbAdEAN oFolor Weh, ol
e A, mRHANA(R)E 0.7 « £, 2 T8 A7A, B,S A5eas H A%AYEY A9 mz
g2} w)7jo]t},

(4) 7]’]531];_(] %i](CP mechanism) /\-]ZHE' Hﬁl— qq} 14—7]1 /\ﬁ]‘: B Q@mar

2 $HEY AUE & 299 20E £A(Q,,)E 3049 1304 FHE F 2R gt Ayt
of gttt oE AWE EAJ thgo] Foldl UBE guT 4L A9, theo] UBEE e AHgdtolol qek

E]%E %)\’ QS"I,(L.’I} =025- F- CO"T (kN ' m)
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®)

)

70

co7 P WA 0.7 ROIMS] 7 @] o] (m)
F IFbE—‘,:—FfE]X*EH%}'Z—:’-%}'OE’Eﬂ'E}
(@Eded 9129 &0 Fgsie) Ay nzd Y3y

T,=11-+ F,
7,=11- F,

A9 AAsE

E3

279 Sojsty £Ae 93t medy ¥ /7 B3l 9A0lA W AR dojut 9 4L axdow

nzge 0429 Jsond 99 Wi ¥ $02 A% Eat ohedt Lrk

A C, F o o5 B L.

2213 A G, 2 a

E3 A n2de-g 4528 C, o,
z4 1 oy W 5 0.5 45
242 oy 9 5 0.75 90
243 942 ¥ £5 1.0 135

W WELE Ao 360° 01 5o A 2okt @ A 239 Gl Sl
We st Y 5o X2y Sdst the Aol oste] Fstolor BHEE 29 1Y 2.1 ¥

U9 B3 £AH YL BES TS stelof sk GYIE 349 A4 maded] gl Ageta ot %
FAZIA e EAL mEHAY 7H B3 Q,, A4 A% B Q U A% B4 FNE 2o 24
wojof g},

Q. = 1" SroA dA FHdl 7| B3

zed SA9 44 B2

& 759 A EA(Q)e FAAY HEHEAT 2400 st 2% gt

AR 710l FolR BE A 220 diste] sstofof st S nHE ZEH 33 HroM &=
HolM Bt 8 B39 24 goll #-8stojof it

g S99

Zede SANHY AdFEL ths Ao et Adlstoior k. Ag 2.2 H 15 FUF Aoz Ut 54

|
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E(dynamic magnification)& &3t Zolt}. o]E 2o W& AL sk= tjalo] 5HsZE EAE 0|85k =L
298 AHAE H|& AS(propeller thrust magnification factor)E A4 4= Qch.

AR A £329 7,=7,+22+ 7, (kN)
Fulgk Y 2528 7.=15. 7, (kN)

7, Z29d Bt 38 (kN)
T, o Hd A 299 9 29 (kN)
=94 E4= F¥(hydrodynamic bollard thrust) 77} FoJA|A] &2 3L, th2of w2t

B 214 =Z=d9y FE 39

nz2de] P4 T,

3 Z(CP) Z2H (4] 125« T
7HA¥] 2 (CP) Z2HH(HEA]) 11T
Holyl = H7|RE] o) LEEHE RYHX|(FP) Z2de T
A7) o) FEEE 1FFHA(FP) ZEE A 085« T
g7 o3 FEEE 1Y (FP) Z2HH(YEA) 075 « T

T: e ool A AFAdHolA ALK RE Ao 3 Zede 29
Tz digt @7 wsE
5:1% §7H-°4 7P oFgt Bgkolld 0.8 R 2 My 3 F 7P 2 2 IA & AY 2/39 AWE FolA F

Oy =06 ¢ 05,104 * 0,
o, R ogpe G A Wk HEAA gholoh

c, t & 7”(114' 3% 111 32)2 44 FE G3l vg9 7P et dHolA @7le] 45 FETHA
o] 423l d(chord) o], FA & wrAFolt. I B3] EWEL @7 STl qlojof .
305. A7
1. AA 9%

FAAY FrtE 304.9) o shEol tisto], SES DEPEE 7HA 1, T2y drf9] {Adst F3o] 2 A
A THAEY &5 do7A drF A Fofok gt

2. A3A F FA7]
4719 849 F7kete] GO A4 Z=Hee} vlwste] EolstA & stFo| gt Bfole EEe] 1Y
stojof gttt sk52 H7ksh=tl Aol At A2 A (thruster)®] 27 B (operational reality) ¥Hgstoiof
gk dE &9, 93 Z29Y(pulling propeller)?] 22| sHo| ZEsh= WEFS 40 AT sk5& 1L
stojof girt. Bek oyt FAI9 SFo] A AHA AAH(thrustenE AR W= st5S 1LF
ofof gttt Y7 shurt 4" Aeol® xEF 719, AHY F2EF @ A AE(thrusten)d] FAI7F 442 €A ¢
E Az AT ¢ J=F A stofof gt
9719 fA 92 AT AR HY sk vhoke ZEEY 9 YAoA AL ojof gttt
X34 A2 (azimuth thruster) FA 28 2110 whet AAE A9 Yo F2aEo] gt sk52 17 dt9
‘A 5}oloF gttt

PR 2020 7




27 SALPAAY 2%

3. @9 A
V) =g 2 ¢
97 SAL 3049 3% % 43] FHE AUYF L FYF 15 olgsto] Akstolol Tt @
93 B $RAsAd Er e OF KT AR Aslelor e, el 28eke

o[o olo
flo rlo

L o

do o

oA oI U B AR e 51899 0, & 2FstolAE ok Hek.
A} Pakzol Hstel AME WA $HS kol Agstolop wek.

Ogie < Oal :a,.ef/S
S 15
0. 1ESEORA Thed HaT,
Oy =070, BE
s =06 00,1040, T 22 g
o, ‘3< opoe BN ARE dESH= gtk
Q) €7 7A=E #A
S A S 1, B W A, ke Ao Sfeke] ReiA 1, Heh Aok dic.

3p'z'oe
Uref

todge = TS

2 PR R E 45 dHe ek SA A= ae d(chord) Z019f 2.5%°]0f0F fth. vk, 45 mmi
oAM= oy "ot %—rH(09 75 R WHAE ol d)olA z= 0975 R T ol 2.5%0]0foF stal 7HgAE| o
HAggos SAHooF et o, 45 mmEH #A= ohY "ot

S ook A4
A distol= 25
Aol distel= 3.5
goll distol= 5

Sie © 304.9] 2%0] wEr}

Diect UOFE.

A 9 o T dstol= 16 MPa
0,5 871 3% ()2 2t

PG FAC] Hieh 242 Aol diste] A& Hojof et TEjal J3A Thedt A ZedE ] Feole
o] st 2-gHooF ¢ E} g FAE 0975 R HAF olde HEHANM Atz 544 FAE F=2d
o Ho " FA9E 0.975 wEAIFOIA S THgARE FAQ A Atole] Heol SloiA THEAtE] FAE TR o

H A gk Atolol Al Hzbof ofsto] A4tE|ojof stal IstA  ZEE ofo gt

4. 9%7]

(1) F71& A} YAl pitch) AeoIA AT ZZBAE 75513 LAY & lojof Tt

) FAeF Aol AFHE LN AL HARAFNE WA A5 & ULE S /tAAEE BFolo}
st

(3) WAL A7) Qzo] FHsHs AALEAA Holk 39 Aol AFT 4

M ABRAE AAstelok Atk AFL Sote] SYH ol S 2 7 %

o B2 QES ALIAS] FEAE nadelor W 2502 ASE & et A mAez
I 5 g 49, 308 ool 3712 399 AFS T 4 Ak oA oF FFAL AFstolok Utk

)

ol Ol’J

—L
H
k

ot

1. 7957 4 %%{ 71719] A ] ool A FAsT 9
Aog 1staof i},
2. 3UF 3ANE o

rlr
P
)
ok
o,
)
<)
-0l
e
N
>.
H1
p
X
U
X
(o)
il
i
o
i
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2% SALFAY 2%
AAAYE w2t nEdfof st BE AHAAY Hf FHF FEAMEE
al:(%){[lltan(v-i-qﬁ)]-i-[7%[” (m/s?)

3. FANMEE q,

AAACE wet gsfof sh= ZE AHAY FAY 4 34 7HEE
uv:2.5(%)FX (m/s?)
Fy @ ool ot
Fy: Aeed - 13
AAEY --- 0.2
AujeAd --- 0.4
FRoE HHS ot A9 Aujed --- 13
7t A3 Atolof| A9l g2 APEIM] wEr,

4. % FHNEE q
AAAYE w2t 2dfof k= Be AHAAY &Y THF 54 7HEk
a :35% (m/s?)

Fy @ 2o g2
Fy: AsaA --- 158
AAEY --- 025
Aule=Ad --- 0.5
FRog HHS ot AEe Av|eA --- 1.5
Z+ A Aol A9 2 APEH wEr
¢ AR W ApolY] Hof wpEZ} (deg). URHHOE 10° & Jith
vy pAA Y A5t (deg).
AL ISR
L A7k9] 4o (m).
H @ A% 185t AR Al A (m).
Fppt 209.9] 280 #4349 3354
F; 0 209.9 330 A" HZCoE == WO FH0E ot Ak ouo] sAUFoR AEst= I
9 3.
307. RZAA
L ¥ E= w0 FYEAY SHEoRE st =g FFE A GLs 71PN E Eastoof gt ALKHA &4
o] Hast Ae, AR FHH Yt ¥ Ex 2 AAT & e FHS 2Fofof it}
2. A5 =IOl Sl HAd= AHoR Q% E4F HAT £ Sl FYS ZFofof 3t
3. 371, 9% € viEedy B9 A2 AW Ex W 2 79 FHOo= st Aol Hile AL WAT 5 U=
& AdAstofof gt

308. ¢+ 2 YZAT

1. AAIAE FYFE ZF5t] Auty] 271 9 ¢bdo] 583 7R ELE AR E s Y4442 He3el d&H

£ A2 H3doleE dA = ofoF gt

2. PC1|ARE PC571A9] HEF< 7HE AH-2 oto]A BhA(ice boxe) B49 AAAEE A% F 7 HX|5}o]

of gttt 7t ofolx wbro] tigt AAEHL A Adto] A EHE @AEH 750kWF 1 m? o]4olojof gt
PC6 ¥ PC72 AAFAA 7h7to]l YA|et gk 7 o]/4f9] ofo]A BIAE ZhZofof Firt.
3. 4 vigEE 3718 fAESH 2T 5 ULE ofo|A HIAES HAstojof it
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24 ALY 2%

s FYBEE obol A o] A Hwlolof shul, WY (full bore type)ololok k.
1]

. ofol& HfA gl HAEol(sea bay)dlle F71de dAstelor siv, AdA| Qo] A AZ=HE ATBEE HA5Hofof

s},
LS4 A 9 ofolx upa, Mulo], AAROIBE U HAES] WL WAT & Ak FHS AFolok Gt
ofolauio] Yzt 4T ALV & Y BT TS ZRolol Ak ¢ B PATHAL Y% vET

geEEc sobis o Htt,

ofola Aol wold 4 gl Teoly E: WES UAdtolof Yk WEL MY WS WATSA FFo] A

stolof ek, ofol 4 MpAdlt ARZRE HIT & Uk Lol

. ofolA HAR o MEHo] AXHE e AAE] T8 B & e £55 AASoF ¥ ol T

£HA2 ZAT HZH O] 5HY o]ifolojof it AAQEo] = T AE Y £F9 £L2 20 mm °]Afo]ofof i,
ofo]ABtAQ] T o|go= HAE AT FHE ZEolof 3t} AL Fo= screw-down typed AIWEE AA

stofof gt

309. ¥F+R2
1 Aega g Avjgaet 244 Aol AAste @599 23E BA] A fad sEE 25ofoF iy, o]

oo gt Bl ofo wEstoiof gt

310. 333 A

1L 71879 2 AFTY $FS AT 371597
2. AFFAY 558 F71EYTONE 7Y

1. HAYHeRE HAE ot A9, EZHYU HA AFAE(comprehensive design study)E AET 4 9
Jo

74

A8ko] 9FZ(on both sides of the ship)oll YAIsloiof gtc,
= Zt5ofo} gt}
T7) 2Tt 713FA Y st 240 HEolofoF it

NEE

=
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3% 49758 234 A Kl

101. 49t

k2 280l A 489 g7 wEt Arcticsd EE Icebreakersd9 AFHIIEZE F
Sie AR 8o whet ol 8 1, 289 87 FAlO WESte A2 Arcticsd E& Icebreakers
#oll F7kst] 1, 289 AFR7182E FUlste] BT 4 Sl

2. o] A9 84L& w=5she YA o9 Icebreaker3 ~ Icebreaker6®] AFH7|H2 & stHE Fojtre 4 9
th. Icebreakerswol W 542 # 3.13% Zth

o
o,
rlr
i)
oF,

g FA 1.5m ofsiel A7k obd 29 ot SAF Ful  FEHA A Y A

Icebreaker3 | A

- 57 1.0m olst9] "o digt S 7 A

- B71/&7 &% A B FA 2.0molstolAY s171/57] *F Al W FA 2.5m olskel A A% TR

el A3 AdE stAY, W FA 2.0m °lste FA7F ofd AW 79 9 SAE {FAHE shrollA #
Icebreakerd | ¥ A4S st= A

- 57 1.5m olste] Hof tigt s 7H A

- % F2YL 1IMW o)

OmoJste|ALY, 371/%7] &F Al ¥ FA9 A%t glo] e A A%

Icebreaker5

ol
ogk

- $71/%271 &7 Al ¥ T 4.0molstolAY sH71/37] &% Al W FAY AR glo] BE SA A

= o;\H];_(_]I- %5—,}_;/\1:11/9_
Icebreaker6 e A e He A

3. o] Z9] 840 WEst FS5%de = Aol Arctic7 ~ Arctic £9] st ASF7157271 Fo48

» o
o
ot

Atk AFATE AHshe A, FU1He2 fHAAE ot YL 842 WEITH, Icebreakerd T
Icebreakerd AFR7|1HES7 F7HH0 82 Fojd 4= 9ot

4. B 3.2& Arctice® Aol disto, W9 FHo=2 Qg AA &4 Yol glo] AYAE wat A&EB ~ 5
kno) 22 FEE FT 4= Q= AT 24 € ¥ FAE Ued Ao FxAG oIt
E 332 A9 &2 Qlo] Sg¥oz e & Q& Arcticsd Aldt diste], WIke] HEoz QI A &
49 Aol glo] Zetd FHAtoloA P SHAY HES ETT ¢ e W 27 stolAY 58 7ted Ade

%92 ekl o8 FRARo,
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34 A% 2 IR e A 3%

E 3.2 19 3o 2 FAEHLAY A D5t Fsl)

H 3 2 5

Arctice &

/&7 &% st71/57 %
Arctic4 194 5 FHEE A9 1948 FE&EH 0.9 m)
Arctic5 FRE FAY 1948 (& 0.8 m) FHEE 549 194 1
Arctic6 FH= A9 194 | AL 1948 &Y 1.5 m)
Arctic7 FAL 194 FEH 1.8 m) AR
Arctic8 i H(E&EH 3.4 m) g
Arctic9 =R |y |

v ¥ SFL “Sea Ice Nomenclature” of the World Meteorological Organization(WMO)°] w2t}

¥ &g W FA
SREPARRS) > 3.0m
244 > 20 m
AL 144 H >12 m
FHEE FAY 1948 9 07-12m
o2 FAY 194 | (07 m
#3349 Jq 2 FAGEH T
Arctics b LR
1Co - =
L | &9 9 ouyE 9 g4 27/27] | 8k71/37 UE = 94
" (knots) £ o3
Arcticd 0.6 0.8
Arctic5 N 194 /49 0.8 1.0 ALA < =AY
ArcticG | 6 ~ 8 1.1 1.3
7E3H #Hy
Arctic7 zdst 1948 749 1.4 1.7 (episodi ing)
€pisodiCc ramming
F71491 #9g
Arctic8 10 e 294 449 2.1 3.0 ( Tl A ing)
regular ramming
. o9~ =g 9 A3t HE =5 ¢ &g Qo
Arcticd | 12 i 35 40 e 8 A 4
103. A=

1. 203.0] B9qd A3y, AeFtd, 37+, Avjg 221 389 A HE&eAd 4 o HEaEsd2 9 @A
Lo B7]stojoF gt

2. & MEFAUIVWLD) 2 3 FEFALIWL)

(D) 4 gEFAUIWDelet 32 Jalld 2d249 &4 189 ZZA(the envelope of the highest points
of the water line)& &3ttt

(2) 3t HEALIWLolEr g Yol 32 AY &4 HAH9 A (the envelope of the lowest points of
the water line)& &3t}

() A 9 Mo A4 A 9 Ha4 WEE A/ o HESA s

q o

A
=
() WG Y A WESAS FAA L AAA %= W BAL 1

T

3.9 23T Mo Tl g 3 ;
M7, EYT 9 A0IFAY Ao % Ha YIE HFSA0) B]5jodop
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3% #9715 2 3R e A 3%

A 2 A Arctic 7 Ad 9 HulAo hultzx

201. 9Hr

o] o] 9AL 202.9] 849 At BEAFS 2= ArcticsH Adr © W Aof| 483t
202. AAFA] digk 83

1. AAFAAAA o, B o= I 3.1004 28 3.40] wtet A3

3™ 3.1 1 a - 23k FEEAAY A WESFAY A5ZH(des)

il
1
e

I |-/’é}¥‘%!

CL

a% 32 : 5 - ISk FAHoA e & HESA 49 S 018 (deg)

\ CL

==

4 Al 2]

3% 33 1 o - A FANAMY 3 BEFAS A5 (deg)

ox
Elis
o
il
I
e

J

3™ 3.4 1 ¢ - A WEFANAY A9 HFAZH(deg)
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3% AYse e IALZ AT

i e |

3%

|

2. Arcticed A9 AAFAAA= & 3.40] WEstojoF it

E 34 AAZLIAHEHED)

Arctice & Arctic8, Arctic9 | Arctic6, Arctic7 Arctich Arctic4
A9 HAME, ¢ 25° 30° 45° 60°
B L LCIEi 30° 30° 40° 407

H% 2HozR

45° 40° 25° 20°
0.05L AA7IA 9 B ° °
AergdEoA 9 s 15° - - -
3. A9 AABAARAAE T2 84& wHEstojof it
1) 2E 2 &54%

=~

FAoMe A Ao RRE 0.250 AMZMAE A 2 253 Aol AREEOfoF Stal o] A4l

2 2e ¥ EFA0M9 A4z Icebreaker3 % Icebreakerdsw9 WA 30° ofstolojof Shal
Icebreaker5 ¥ Icebreaker65g2] AL 25° o|slo]o]o} i},
(3) AFA9 g2 HREo] B85 AlthejE FEjolofof it

4) B2 AAZEE 7 A8 45, Sd0142 & 3.50] BEH

E 3.5 HHA9 &4, 5

K22 KqoA 1Esls dHzbx| e
Pl L3 e 0.1L 0.2-0.25L 0.4-0.6L 0.8-1.0L
Az
B o o o 0-0.2L
Zdoiz, § 40° - 55 23° - 32 157 - 20 Zwe} 59

(5) 41 B20] Bedol ANY & A48 02% Fejolof Tk
4. 3 WESANA] Aure] u] o] 4% xzdeo] Ul Bxo] Solslol tn(1Y 3.5%%) AAS nzEe o
) BTl ML & 3.69] 3 ol4o]ojof T,

LIWL

a9 3.5 Zed 9/ 249 94

. € HFL3AuRA 2020



34 P15 2L IALG A

3%

B 3.6 AAe =z 97 939 7H4

Icebreaker 54 Icebreaker6 Icebreaker5 Icebreaker4 Icebreaker3

24 §(mm) 1500 1250 750 500

5. YA 3 Arcticd ~ Arcticosw AlEe] Aujfls Aulf 82 Hosh7] 98 & f%o] #rh=( dolz)Z 4

A &tofof g,

6. WA D Arctic6 ~ ArcticosH Aldh
EdAM Mrje 582 5 o

7. AW 9 Arctic6 ~ Arctic9sa AEo tiste], A4 spReole W AAL(IRE3.6 F2)7t Slojof dth ¥ AA
19 w0l Foj% 0.1d(de 99 &) olifolojof gt} W] AATIoA A= sHE29] ¥sh= wjze|gof Firt.

A7 S €EA G ArcticdeE9Y Addle A A4 B &

ode EXA Av7t S&EHA gh=tt o, qi g v & AR fAg

8. Arctic5 ~ Arctic95F9 AlHo&=
Ago] Adsirta st vio| wEct,

H 271

¥ 3.6 W 2A3

203. H¥+Y
1. Adre] Zo] whgke] i thgat o] LR3It
Aege - A
HEFHT - B
%79 -C
Alvl+9) - D
2. AEke] vu] o] gt thedt o] 7RI
B WEFAY AR by AFOERH of (ELAY SHE hy AFAIY 7Y - 1

1 +9 stoA5e T3 uik(bilge strake)?] AGA7HAY 9 - 2
o -3

o sttozRE FHAMAY +9 - 4

3. Arcticsd& At 799 W= 18 3.7 € & 3.79] ©Eh

oHd U

E 3.7 Arcticed A9 g+

Arctice & Aretic7. Arctic8, Arctic5, Arctic6 Arcticd
Arctic9
B<20m 0.75 0.60
hy(m)

B>92m 0.55—1—8 0455)—%-8

hy(m) 1.4 0.8 0.6
hy(m) 1.6h, 1.35h, 1.20h,
Ly(m) 0.15L 0.1 0.05L
Ly(m) 0.06L 0.05L 0.045L

k, 0.84 0.69 0.55

Segaud 2020
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fe

Ol

=

3 Ag -

37 A5 #FeSAR

" D 79 " c 74 J B7T9 4. A7g |
kb  058b ]
h1
AE- 1 244 =
v st E5A pe hs
D R nnn N
ha BEE BT4 9
r THAAR dE
= ERIR o golof @t
fe—>1e
E >
b+ L,
o TR Jal, b .
b AR W B4AR AFAY AT
RE AR F4A 4 AAEYR
ARAA 9 Az (m)

T A 349A
9 AR 94

179 - AR 2540 A3 hl AP ZREH 513 W E5429] 513 h3 AA Aol 9 79

279 -1 79 ol AR I K 3 (bilge strake)®] FHTIA ] 7
379 - Bk 9 F(bilge strake)
479 - W2R 93 sl o ZRE FAANA Y 7o

1% 3.7 ArcticsE Ao g1y
4. A9 g7l ME 19 3.8 2 ® 3.89 wiEch

E 3.8 HHA9 A+ ¥4

Icebreakers& [cebreaker6 [cebreaker5 [cebreaker4 Icebreaker’
B<20m 1.00 0.80 0.75
hl(m)
B> 20 0.5B+12 0.5B+7.6 0.5B+8
m 22 22 24
hy(m) 2 1.7 1.4 1.1
hiy(m) 1.94+16h, =35 | 172+1.6h, =30 | 16+1.6h =28 | 04+16h =16

Sz A 2020
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3% HU75E 2= IA L Ad 3%
« D7 g C 79 s 79 ATY R
_ 0.20L L 0,40L 0150 0,251,
- Ll ’I‘ »
i ! |
[ 0151 | |
v || = | WPy o g i
A%y 254
hu | o | AL | B b
AP 9 254 —
) (1] (LT / L
r XXXAAAX, AR AR h3
0,.1L » 0.20L n
c =
| _
| UWL [ A
LIWL 1
_______ v -
| 3
} Aj
4

5. 0] He| 24

o] 4o a7 gy

&

¥ 3.9 203.9] 240 FLHE gH 7Y

13 38 AYA PPy

Hgojolo} s OIS E 39014 "O'% EAE0] dth. E 3.9904 “O'EA} gl FAL

A gk

Ak ula ol
1 2 4
AR Aerol e 3o
A B C D A B C D A B D A B C D
Icebreaker4,
[cebreaker5,
Icebreaker6, O O O O O @) (@) 0] @) 0] (0] @) 0] 0] 0]
Arctic8,
Arctic9
Arctic7 O O (@] O (@] O (@) 0] O (@] 0] @) 0] ©)
Icebreaker3,
) O O @] 0] 0] 0] (@) 0] @) @] (@] @) 0] 0]
Arctic5
Arctic5 O O (@] @) 0] @) (@) 0] @) 0] 0] @)
Arctic4 0] @) @] 0] 0] @) (0] @) 0] 0] @)
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3% AYse e IALZ AT

3%

204. A2 9 83
1. 34w
o] A9 97S Hg= Ad AATxE AR BAATIS
2ol B2 e AAete= FE FAGTES A 2= T2t A4 EofjoF gt
(1) Arctic5 ~ Arctic9sg ¥ 1 39 Ak @ -40T
(2) Arctic4d @ Icebreaker3s& 1 -30C
2. AA9 AHE &
oY) O] X}94 878 A AutY] Aa= of HEFA
ol weh & 3.1000 #7149 58 oY BAE A
% A shRo] YAe A= Ag € AAE 39 137 405.9] E
(2) FAL AL 2 AAF2EH AR # 3.110 ‘I}E‘:}
(3) ¥ E= £ FH32/EH36/EH40 9 FH32/FH36/FH409] %
o] vH] b= o Al o3k A

[cebreaker4d ~ Icebreaker6s
of gut

:>.‘=

b=5L+800 (mm)
4 AuA, HEE, e 9 AZE HHF e AF 2
st}

E 3.10 A0 k3" FREA] g FA AHETFE

ARl fASL H7] B =Ed
gotofor et ESF, H7] Fol kEHA o2 FAt st

oJ4foJofol 5 1800 mm< Ié% d9E gl

A3 39 17 405.9] 33 4 55

A% WALEL Theo) WEt Tt AZA} ol

HERAe] FREA)

Z(single strakes)

o] 4fo]ofo}

o}

=
1o
e

ZQ4E 041 oY

Z4E 041 0|9

o 1A =X A (primary) :
. 7&@@;&(1)
XH(* X YA ) II

) AEFARY 1

I

o Arctic758 A¥e B47Y 19 w53 9
HTE A%/A0

W g Z3 wAgRe Fue 53 ustoiol gt
S EH40 o9 ZAE Argstelof gt

i
rlo

@ D DH32, DH36 ¥ DH40 o|A& Arg&stolo} gict,

o Arctic8 ~ Arctic9SF A8t 9 4349 I I
e 19 o ?:’el 9 EHTx AL/AvA
(| 1)

FESHo] IEE Fire IF

@ Lo] 250 m& Q& At FIF 04L 2 F EH32, EH36 % EH40 o4& AHgatolof
Y B7 70mE e Aol QlofA Aol 3z ko] e NIF o]4olojok gt

Y= E EH32, EH36

ol

3ttt

82
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34 P15 2L IALG A

311 7A 4 AL ©E AHSZA

5 %
-20/-25°C -26/-35°C -36/-45 °C -46/-55°C
TEA (mm)
MS HT MS HT MS HT MS HT
t <10 A AH B AH D DH D DH
10<t<15 B AH D DH D DH D DH
15<t<20 B AH D DH D DH E EH
20<t <25 D DH D DH D DH E EH
25 <t <30 D DH D DH E EH E EH
30<t <35 D DH D DH E EH E EH
35 <t <45 D DH E EH E EH - FH
45 <t < 50 E EH E EH - FH - FH
+ 7%
-20/-25°C -26/-35°C -36/-45°C -46/-55°C
TEA (mm)
MS HT MS HT MS HT MS HT
t <10 B AH D DH D DH EH
10<t <20 D DH D DH E EH EH
20 <t < 30 D DH E EH E EH - FH
30<t <40 E EH E EH - FH - FH
40 <t < 45 E EH - FH - FH - -
45 <t <50 E EH - FH - FH - -
= 2
-20/-25°C -26/-35°C -36/-45 °C -46/-55°C
#FA (mm)
MS HT MS HT MS HT MS HT
t<10 D DH D DH E EH E EH
10<t <20 D DH E EH E EH - FH
20<t <25 E EH E EH - FH - FH
2B<t<30| F EH E FH - FH - FH
30<t <35 E EH - FH - FH - -
3B/<t<40| E EH - FH - FH - -
40 <t <50 - FH - FH - - - -
(HL)

2 39 73k e Arrss Fac
AH S AH32, AH36 2 AH 40
DH © DH32, DH36 ¥ DH40

EH © EH32, EH36
FH © FH32, FH36

MS o ARA
HT L= By

e eFALAY 2020

9 FH40
9 FH4Q
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3% AYse e IALZ AT

iy | 31(}
3. 84
(1) Y +2& FHLstE 79 Yo nE 2 FHALEEH o Slofof gt
Q) RE Fx AZA B dH4o] BAELEE stojof gt
205. #2874
1. 3534 A& &4 2
(1) 54 A AAF3RE ditsE, EA5E 9 AEYAZ F4H
Uut 552 oot Zo] A=
- F5T 5T B 4A B B JdH] dAEHE 5F
- B5E 0 5% EE 94 Higlo] AXE Yoy Abojo HAEHE BE5F
BE5Z2 A AR 9FHA Fi F5F AoldE= 3 /9] E5ET 58Ht
AEYAE of#je} Zo] AlEET
- 2EQA L HoeE A v FE5IA EASE Ex YEYOE o15E HEote 2EYA
- B AEYA  FHEHY WiES F/E5ZH A AA st gdEH AEYA
Q) A& AAFRE o33 o] 4T 5
- 5T B4 Y JUUdY F/R5ET B AEGAR FPEE A% 12X
- HEEY  25F AEYA 9 EASEE FAFHE AR
£ AEHYA7L AAEHE F9e Ut
() olF AETFRY AL, olFAEST2UY 44 v 9 3 2 EASE U AEPAR 7+ 73t
(4) YA 9 Arctic5 ~ Arctico5F9Y F9oE, 53 AW B ZIEo| 2Hzlog HAFojof st} 7w,

= AA5To] A= ojof Frt. Arctic8 ¥ Arctic9s
=] ojof i},

(6) Arcticd ~ Arcticos& ¥ HHAgA RE5Z9 off

© T B e 9 ERAMA 44" nhd BEIA(®E
© BAA)eR EAAE v FafEofof sh Rsge] YHe vpdl o] g Hoof (A 3.9 ¥=F)

19 39 #5329 ¢ A
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210 AU Y52 A7z 2EYA @ -'?- ~EZA
1 AEGAY 24TUAS Aem)E TS

Z=063+ 7  (cmd)

Zy o Ao 93t 3L
Zy=1. 15— kp,pabQ (cm?)
pb 2094 13 w&t.
a @ AEE O FFH= B4 52 ).
kp, @ o Ao ogt gt
Ip>a, QW kp,=082—0.55a,/Ip, TFat 0.6 o]A}o]ojof ir}.
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3% 49715 ZeIALFT AT 3%
Ip<a, QW kp,=082lp/a,—0.55, Tt 0.61p/a, o]Atolojof Bt}
Ip : 206.9] 58] T2},
Q o Ao 93 g
mo] 1¢ o,
Q= 0.32+o.132%
m = 2Y o,
Q= 0.3584—0.11%
m o ARFRY AEYA
I :209.9 18] =t
2. 2EPAY B WHF A(cmd)E o2 4o gt gk ol4folofof gttt
Tkp.pab
_ S7kp,pab Q@n+0.1d,At  (cm?)
Yy
p,a, b 1 209.9 13 w2t}
kp,, @ : 139 &t
n s AERA Yo AX"H 529 £
d,  2EfA9 9E Zol(cm).
At :209.9] 28] wEd
3. 2EFA AA 9B @H A(cme 2% 205.9 w2t
4. 2EZAY 9B FA t(mm)= o Aol 9t gk oldolofof gt
(mm)
cp e - O BRAR BYEE AEYA JH g9 2 Wm 71 W Zol(m). EREHA ¥ fEY

76‘—‘% Z¥zh ok Ao 93t gro.g 3t}
¢, =0.01(d,—0.8d,) (m)

o=a (m)

d, : 28] g2},

d, : 209.9 280 G,

a; ¢ 130 T2k

Ve o Al 99t g

A, 1 2% 9 3%0] he,
At 1 209.9 23] HET,
5. 2E879] g1 Eo| dlem)e T 4] O3k gk o]4olofof e,

d=2d, (cm)
d, 1 209.9] 230 mEct
6. 2EYAY WA FAE AA 9B A olifolojof gt WA Gl AEGAE S&EHA Yt
7. 2ERAY HA F b(mm) thZ Aol 5t g F & A olAolojof gt
z d, -
b =0.01650, 7 ,/staS(ZfQ.G) (mm) =
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34 P15 2L IALG A 3%

b=75t, (mm)

Z 1% HEt
Z, » 2EZAY AA AERAR(cm)EHN 27 205.9] Tt
t, @ 2EYAY WA FA(mm).
by 2ERAY AR B FA(mm).
d, 1230 TErh
8. UFF 5F Aol B AERAL B Zlo] d(cm)e= tha Ao 9Jgt gk ol4dolojof gttt
d=0.8d, (cm)

d, *209.9 230 wEdt.
9. & 2EYA YE FA= 209.9 432 g10] wE Avt 5& AE FA oliFolofof gt

Z=063 « Z, (cm’)

Z ¢ T Ao 2t %t

A :1.152%) kpwfpabl,wf(lf%-i-ka)
k, X 3319 w2},
G o Ao 2% gt
G=nQ,
no o TEeks B4 52 Aol AAE 2o %

Q. :THE Aol g 3k
mO] 1‘ 2 OE] ]IH CZm:Q
mol 3, 4,5, 6 D W Q= Cpu+ (057 (1, 05) 1))
Cos o E 3320 W2

Q :210.9 180 Tt
s

af L
vy=—— E=
/ Zf(]
— 2
b, = L4k,

Zpy kyp t209.9] 13] whEct.
Z,; : 209.9] 43of w2,
kp,, @ o Aol gt gk
Ip=2a, 4 W, kp,,=082(1—a,/lp), T4¥F 0.6 o/Fojofof gttt
Ip <24, 4 9, kp,,=041(p/a,—1), Tt 0.3 (Ip/a,) ol/Fo]olof et
Ip : 206.9] 58] w2t}
a; © 210.9] 18] w2t}
pya, b 209.9] 18] w2},
l,y, @ B4 529 AM(mm). AATEE Aol AR it
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3% AYse e IALZ AT

3%

m 1 2 3 4 5 6
k,, 1.0 1.33 2.0 24 3.0 3.43
E 332 le, C;n? 9’] %}:
m 3 4 5 6
Con 0.5 0.417 0.333 0.292
Cro 0.25 0.167 0.111 0.083
2. B4 529 98 H3 A(ecmH)= e Ao 93t gk ojAfo]ojof it
8.7pabkp,,
A= PO s k) +0.1d,,At  (cm?)
Yy
p,a b 209.9 130 w2t
kp,; Gt 1] wEtt
m ©210.9) 1%0] &t
dyy P B4 58 9B ZHol(em).
At :209.9] 2¢0] wEc},
3. 54 529 44 9= W5 A(em)E 2% 205.0 HEch
4, 9B A t(mm)e o A 9§t 3 o]4oJofof it
kS
t =—pa+At (mm) E=
U'!/
t =2.63¢, V Tus® é +At  (mm)
5.3444(—)2
Cy
k, @ ok Ao 93k gk, tat 1.0 o]4fo]ojof 3t
B 1
k, = 7
125——0.75
7, B4 529 AR 2A4GAAR(em?)ZA 2% 205.9] T2}
p,a :209.9 18o] T2},
Z 13 gEL
Yoy ¢ T Aol QR 2L
’wa :Awf/Af
A,y 290 e
Ay 1 3% wEH
ey 6 BAAR BEEE 42 5F9 JEA Eo7ts W9 F2 &3 71 E(m)
At 1 209.9] 230 wET
5. B4 559 WA FAe 42 5 929 HA A o]iolojof sttt WA} glE A 5F2 J8HA ge
6. B4 529 HA = b(mm)2 o2 Ao gt 3 F 2 A o]Ao]ojof 3t}

Z .
b= Alo.y7 twftawf(tijiAZ) (mm) H':‘t
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34 AY5E e I e A

b=Agt,, (mm)

N
2
2

N
[N
o ool
2,
£ 8
e
k)

A (mm).

A
B FHA(mm).

I3
&
An A
e
4
wl i
O
e

S
&
(3]
O.?l'.
2
&
it
v

Ay, Ay, Ay 0 BEASES 2 BA f7el BE Az B 3.330] ot

Al A? A‘i
oo] FzZto =z wigH YE BTt e FS 0.0039 1.4 5
oo] Yo widH YE BAA7L e S
0.0182 2.6 10
= BAAH7 gle B
212. 55 WA A5 9 AA F53
1. 35329 29UAS Acm’) o2 Aol 9Jgt gt olAfolofof ghct
Z=063+ 7% (cm?)
Zy ¢+ T Ao 93t gt .
Z, = 1.1510&;93711 (1—0.5a) ¢ (cmd)
Yy
p, b 1209.9 13| =&
l D EBA 5 Ee 5019 HEm).
by o Ao 93t L
by = kyb,
ko @ o Aol ot &
0.3
kU 1 b_3
by : T Aol oJgt g
by 9 o b, =b(1-025—)
a a
b
—=>22 41 p=a
a
a 5% 7H4(m)
¢ <ol et
AA 52, W (panting) 5F°] AX=HA G2 AF F=5 1
] . 1
gl =2o] A M2 R = =
'u\ﬂo _‘Eo] E]% S == - € 1+O.25/e
e @ o Ao 93t gk
612—0—1
a

2. 5529 92 WA Alemd The o] oJ% gt ol4ololok @

of
<l
=

487

Ty

p b lck, +0.1d,At  (cm?)
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3% AYse e IALZ AT 3%

p ©209.9] 139 =&t

by, I, ¢ o 130 g2t

ky Dok Aol ofgt g ok, 0.8 o]/dolojoF it
k :;
1 140.76 (ay/1)
a, © 207.°] wEc},

d 1 F5EY 9 Eol(cm).

At 1 209.9 2] e

3. 2520 A4 9B Wy Alcm)= 2% 205.9] TEc)
4 F529 98 £ tmm)e TS Al 93 @ F 2 A olAolojof dt.

k
t= U—spb1 + At (mm) B=

Y

t=0013d,\/o,+ At (mm)

k@ tha Aol 9Jgt g ohgk 1.0 o]/dolojof it
k,=14272,
Z 139 wEc}
Z, » 3529 A4 A9EASR(em’). 2% 205.9] wEC}
p ©209.9] 130] wZc}.
by 130l gEc}
dy 2% e
At 209.9] 28] 2t}

5. 3529 WA & b(mm)S o Aol gt g & 2 A olidolofof it
A d, =
b= 0.01450,—- Vit 7 098 (mm) E=
a al
b=25 (mm) E=

d
b= 69.6t,, 71(5270.0029) (mm)

Z 13 w2t
Z 43 w2},
ty 59 AA AdE FA(mm).
d, 123 TEc}
t 0 F5EY WA FAMmm). +3AYA B, t, = 1.5,
B ok Aol 9%k gk ok, 0.055 o]4folojof gt
5= (2—oz)lS
ad,
a @ o Ao 95t gt ok, 1 o]/4dolojof it
ol OO
b @ 4 ﬂ*ﬂr FA(mm)
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34 AY5E e I e A 3%

6. 5% WS T A9, F539 Folk 200.9 63 A g olaololof kel 1, 1,2 HATte] 4
8). ERANAY 217 EE EdANAG WA gl $529 AA7xY 1AL 13mE 2FtIAE ohjg

Z=063 « Z, (cm?)

Z ¢ e Al & &

7= A1) (- A2,

Ty

p. b :209.9 13| wEch
kp, :211.9 130l w2}
a, l, e :212.9 139 &}
Q o Ao 93t g
Q=2-1.13
B e Al 9t g
be
b
by 1 212.9 130 wEc},
k, ok Aol 9t & F &2 A

_o5(E¥ .
k, =05(——1) =

k,=0.5(k—025(e+1))
kot dlEehe ERAB A oJsto] AR HE F5F 4
2. EHAHAY 9H WA A(em?)e tHE Aol A3t gh o 4elojof Fth.

A= %;abkp“,l Q+0.1d,,At  (cm?)
Yy

p, b 1209.9 130 w2},

l ©212.9] 189] wEc},

Q 1% g2

d,;  EHAHA B Zof(cm).

At 1 209.9 28] TEd
3. ERAHA0 A 9E HWH A(ecmdE 2% 205.0 GEC)
4. ERAMAL] QB TAE 211.9 439 93t gk 5 & A olAolofof gt o

A AJGHASR 11, e AAEE F52Y HFLR gt o] 3742 olF

5. ERAHA] gH Zol& thg Ao 93t gt ol4folojof gt

d=2d, (cm)

4 $5&9 918 ol(em).
6. EHAHAY BA T ERAHAS] HA| gBE FA oiFo]ojof it
7. ERAMAY] WA £ 211.9) 63 wet o g ololojo At o] §f Z, = 130l ot EHAMAY g
aHiASE A8 WA e ERAWAE SEHA deth
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3% AYse e IALZ AT 3%

d =0.8d, (cm)

4+ F5&9 92 ZHol(em).
2. 37t 529 A8 FAE 212.9 43 dE F529 9=
3. A9l F5EAQ olF AAl 729 4FE FHhe

w17 o]4foofof .

O

57 olgoofof T,
Hare] wEde 213.9 230 W2 EdAsA 9u

215. & Fx
1. A2 AAFR(EL 52, 2EYA)9 EASEY &L 1= @ 729 A= 210.9 43 211.9 43 213.9 4
o] wEr},

PN
n

2. o|FA, AAAY, 4 3 ERE] F 7= FAE o5 4ol At gk olido]ofor g

t=t,+At  (mm)

Lo o B 72O BAA Ao wet 27t ke Ale] ot gt
@ BA7L o] Ao Mg A,

tpob{0~8pl—0.0045k: [1+4(—)2}( b )3-5}

o, b 10cy,

o F27F BAEO A F2 A Ee EAATL Qo] HgsA widd HS,
~ 0.95p,b
p0 T U—y
p, - O Ao Qg gt
py =kp
k& 3340 2
p :209.9 130] wEc},
ky @ O Ao 93t g
ky = kT\/E
kp @ o Aol gk g oek 1.0 o]4dolojof Fitt.
fep=0.17AY6
A 1 206.9 330 otErT

k, : Arcticed E+& Icebreaker5aol wet th&o] wadt
A : Icebreakersgol wet 206.9 63l o3t .
Arctics® A4k @ 1
b :209.9 13| wEc,
o 29 B 7+ (m).
ty 1 207.°] w2},
t 1 209.9] 28] nE}
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3% 49758 234 A Kl

¥ 334 k9
A k,
Arctic4, Arctic5 13
Arctic6, Icebreaker3 1.2
Arctic7, Icebreaker4 1.1
Arctic8, Arctic9, Icebreaker5, Icebreaker6 1.0
3. A 39 gdo F7tsto], ASo] FE5ZAQ A, AW E ZHEY T 1R FAE oS Ao 93k gt o]4do]o]
of gttt
t=t,+At (mm)
1 RS Alo] oIF 2t
_0.866 | P b Z0° dy o 01fy,
h=—y l‘lojb(l ) " sal 12(101) ay
o TR Aol oat
a
a=1-— =
a

a :209.9 18] wEc},
a, @ GubsZFol W £x9 #
Z(m).
py 2% w2t
b 209.9 1§ wEc}
I o Aol o3t 4k

l:5(11+l2)

0
i
=(*)
=
>
fil

£ % HgEA e £% A/12H AN ST

l;,l, @ 3Eets @ FRoA AM¥sh= 7MY 7R @ T2, SRE, 2EFA, AAW7IA 9
FE A (m).
Z; ©209.9] 430 mZc}
d; :209.9 280] wEch
ay @ Qo] fHoz wdH B T2 B4R HE(m).
fo o FE B2 AL B g (cm?). A7 o gPshA midE A FE Edo] &Y
A" AL f, = 08 g,
At 1 209.9 23] E%%E}
24

4 HZ0] F5TAY A9, YAUW T AT FEBHQ L@ 9 94 B FAE the Ao ot g o)y
olojof i,
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tyo o T Aol gt gL

_ to 3.5
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py - TS Aol o3t zk
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Py, ky 0 2% ET
k,  THe A0 9% @ © ko olgololo} B,
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3% AYse e IALZ AT 3%

kg = 0.4kyb
:209.9] 13}o] w2}
a :Hi(ﬂﬂ) 529 7t (m).
t, - 207.9 &
:209.9] 28] wEc},
5. io]%% 4] *dZOHAH A ¢ 72 5 9 F5T4 AANAY 519 B FAE o A A3t 3t ol4delo]

t=t,+At (mm)

Lot TR A0 SR 3t

18——0009 [ (22 )3-5}

0 o, k,” " 10a
43wt

Kyt The Ao o3k gk &k, c,, ol4ololok gtk
k, = 0.4k,b

/cQ, ¢, © 2% B2
©209.9] 18] wEc},
a: °1HJ 5Z(Z99 & Fx0 ggh e 5WEHY] @ 7£20] dighe 2+ (m).
o - 207.0 TEch
t :209.9] 28] w2t}
6. o, EHE, I48, AAE, 53, YA BEHH, A 2EJA D AL AYY BEAE oWt ASol= ot
= Aol 93t gt oj/Folofof gt

t=t,+At (mm)

o ¢ T Aol 9%t k.
ol

¢=<03534 2 L o, t,=1}/+

n n

3
[o7 1.320
03531/ —L <q <173 Tu o t0—0455[ (Gl) + v

n

™
_

¢t ke Aol g g,
AZol} AN 1w, SRE, A4, 44 2ESA

% q= 06pb(1- )

A7t B52A9 79 B P2 Unix] 9 Aot HZo] Y52 T BE B

F29 A9, q=089p,a

P by ¢ 28]

e

SHA AdY = FA9

Dy 430 2}
b 209.9] 130 wEct
a el 5= AHY 7+ (m)
n @ T Aol 9%t gk
0.294n,
n=— C§
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At 1 209.9] 280 mEL}
7. @ 127 BRED Quo] $£xog B w0 BARWE i(emh)= the 49 gb o]4folojo} it}

i =0010,0% (10t,a+ f,)  (cm)

I B273A9 AW Zo|(m). | & 6a o]sto]ojof Bit},
t, t BAEE B 229 FA(mm).

a @ HAARY A (m).
[, TR EAA7L gl 2R S E(em?).

8. i golA Qo] Hotal thF At Fo U Huoly ERE, olF A9 aHW 5% Z2 Mur HE
AXNA e £8 AAFRE 1 B9 ¢ & 9uFo] gF 4o 98] AHEHE F Alem)HET FA gohd ZHE
og y#d 4 Qlth

6Zbld ( *4%) (cm?)
p, b1 209.9] 13| TZrc},
1,0 A% BF5EC s 295 ksl Hg 44 £X 4ol(m). 54 552 Zdste 529 49de
IpS FYS 3t B Ip U 20, F 2GS AESH
Ip : 206.9] 53] ot
a; 2109 13°] wEd
I @ 3% ot

216. AsA 4 Au A
1. AsA
(1) o] 29 ALAY dHAs @ FAol Hgt 843
floll A4 wrEEofof gt} A AL, A4A
o] 87| HgstA A =fojof gt}
() ASA9] FHA A(emd)e o Ao 9Jgt gt ojAfolofof gict.
A =kA, (cm?
k, 3 3.350] wEot
Ay RN ghul o] M Fho g b Ao 9%t gt
A<5,000t Ay =0031A+137 (cm?
A=5000 A=A (cmd
() (D=9 "R 4ol = AP A AAHOE HAAZ 5= Aot ofgh, o2 Ao 9% gk o]/4do]ofof
gt

e e
o,
RS
o
oX
_
1o,
N
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)
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i
rlr
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i,
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o
2, ok
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t, oAl 799 o FA (mm).
kot 3 3.350] oEct

SHFAAHAA 2020 107




3% 497158 2 IR0 A 3%
¥ 335 A% H, k k, h, 9 F
Aursa Arctic | Arctic | Arctic | Arctic | Arctic | Arctic |y Ice Ice Ice
=10 4 5 6 7 3 9 breaker3 | breaker4 | breaker5 | breaker6
EE T
2R B b8 0.7 0.8 0.9 1.0 1.1 1.2 1.0 1.5 1.75 2.0
U7 Y AR
AT A AR s | 1 1 1 1 1 1
FA B A k
k, 0.54 0.66 1.02 1.25 1.4 1.55 1.43 1.75 1.96 2.17
AA 578 ATl i
20 h(m) 06 | 10 | 13 | 15 GEEER SRR DR
@) A5 B Hoto] AA S0 AR = 3 AGY Zo] h,(m)E E 3.359 <Jgt gt oj4foloof gt
o, 943 Arctic8 © Arctico53e) A%l Aol AAFHA ol FABS AHstelop e,
(5) AA] FAAO] 22 Zol(KEe] Z ) gt ARl] AR Zom)S the 4o] gk g ol4ololof &
o,
Z=116pb  (cm?)
LT 10] e Wl p 9 WerEe] LAkl boeH 209.9) 130 Het
©] /‘V\ZHJ Hg AT o, s & FAY 4 HE dA P= ZAY gu, FHA AY Ee= SHETY &
wag xasol Atk
(7) 18 3837 2L # &2 ApA9 FA t(mm)= thE Ao 97t g o]Afolofof gt

_ @ Uuep
t=12\t,— + At (mm)
Asp Ty

ty, At @ S Alo] Higt Y FA(mm)EA 207.0 wHEC
0 AZA EdANA B9 7 (m)

af EHHO]'?_Q A101]/\_1'0’] _%__1_:'__7‘?_7_ 2_1'7_3] (m)
Uysp : 9’13\% XHE—O’] (1)_1;8- 7J—E (MPa)
ay AeA & Az A & (MPa).

2. Ao A

YU ZAE T m2dgxAES DA Alcmd)E=

A=k« A,

D HAASEZHN B 3360 oEC)

Lyt Ao RTEL HUEAE EL XEYE
L<200m 9 o, 4, =0.1L+4.4

L>=200m ¥ o, A, =0.06Z+12.4
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3% AY15S 23R A 3%
H 336 BPAAS k
A5
wAAT k Arcticd Arctics Arcticb Arctic7 Arctic8 Arctic9
retic retic Icebreaker3 | Icebreaker4 | Icebreaker5 | Icebreaker6
gy E 1.25 1.5 1.75 2 2.5 3
B 9 A 1.5 1.8 2 2.5 3.5 4
217. §A/mte 7 2 A A
1. BE Arcticed® Ad € 949 ZE ot gHol= #4 2 Yo= Qg ntho tisto] fadt BS XX E o
L& Ay g
2. 9 FAE ZAst=t ol&HE FA/mE F7HANE ® 3.279) gET
3. B4 1B 9 HA) 2ot opdgt Quto] e @ FxEZ EFt tiY+d ol e ZE HWEAY 74
7he & g3 392 25mm, HE B3 0|99 92 1.5 mm ool F FJEP
4. GG uto] gt FA AF ZA7t ¢, + 05 (mm) "R Fo= A 2AE stojof gt
5 i dol e ZE WEAC og AR ZAE % dEdEe AF 2 A+ F8A4F 19 BE 1-59
2% TEH
A3 A g
301. 4yt
1. B854 9 g9 i = Wokso] diste] AxHoE HSE ook gt
2. T 2 AHEo W AR 2049 Hetob wek.
3. WA D Arctic7 ~ArcticOSHF9 Adlos =& e S AXE 4 QT Arcticd~Arctic65FY Aglos oA U

% WEo] Qi 13 o] WA 85 gt

302. €9 84

LBE FpkN)2 A5 9 A7 49 17 2010 DEH. ot o

Fo=kA  (kN)

ko EEASEA E 3.37°] GEH.
A e ¥F (m?).
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34 APIE 2L A 3%

Ae55 k
Arcticd 53
Arctic5 66
Arctic6 75
Arctic7 81
Arctic8 95
Arctic9, Icebreaker3 110
Icebreaker4 130
Icebreaker5 150
Icebreaker6 171

2. 0] ) 2§ By e 19 o) AL B FkN)el wek AF 2 AT 42 139 e g 92
2 wEslolo} gt

A4 AWRR

401. 7189 &9
L A4 2 Arcticed AEe Zrd&o] AgHe o872 P, o HE 232 Arcticswol w2t (D2FH
(9)zo] Fofxirt.
(1) 24PA9] medeso AgH e 227592 180 IE ArcticsHoll @A|stolof i},
(2) Arcticds AHte] Z2HESo] ML= 42722 3), W= w2t 24€ o] 22 g olidolofoF it
Arctic5 ~ Arctic95+ AHe] ZEHHS| AYEE: 4872 ()20 wErh
) Ha8F=9 P = ok A TEd

ol

Pow=ffoe fg(f4A+Po)
P, - A4872E (kW)
fi ol e
rgEAzzEHd FS, f, =10,
HnAngde 52 A57] F52 7He A FA B £, =09,
fo @ Bhol mEth ot 1.1 ofsto]ojof gt}
fo = ¢,/200 + 0.675,
fo T ARASRY A9 11
¢, AFAL A HESFAC] o]R= AT Z&(0) (1%, 1™ 1.8 X))
J1 X fy= 0.85 oliolofof it
f3 0 ThZol e ot 1.0 ol/dolofof gttt
fy =1.2B/AY
B AR A E (m)
A 1% 202.9) 3% WE A HEFIA Y Hieg
fi 9 By & 3.389 mEC
9 Aol s ALtE &2 ol BAQle]l HaEL o gt olidolofof it
Arctic95 =9 ¥ 10000 kW
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3% HU752 #eSALTAY

3%
Arctic8539 A% 7200 kW
Arctic7699 4<% 5000 kW
Arctic6559 4% 3500 kW
Arctic5559 F$ 2600 kW
Arctic4559 4% 1000 kW
338 [, 9P %
Arctice&
Hje=F AE) &
Arctic4 Arctic5 Arctic6 Arctic? Arctic8 Arctic9
i 0.26 0.3 0.36 0.42 0.47 0.5
A < 30000
Py, kW 740 2200 3100 4000 5300 7500
fi 0.15 0.2 0.22 0.24 0.25 0.26
A = 30000
Fy, kW 4040 5200 7300 9400 11600 14700

lol

(4) Arcticds+ A —%Oﬂ qig HagyEe £ 1 20200 Uehd A4 9ERA 9 oF &350 dish 13 302
a2}

=1
o] 2§ ol Aol w=t A4t ghel o ghem A ofof it E} Hy, Gy, G2 g2 ofdieh gt

(¢)

H, @ Arcticd529 4%, 1.0
=02 =0

) Hz2ZAqM Add B2 FN7Ie AAEAS 4% Adddde a+EHe 299 Aol 12E & Ao o
EA2 nEAE 52 HAAS(full scale measurement)?] WHORE FHE ofof g,
hui

2. A 9 Arctich ~ Arctico5d ARolA E¥l 9 mEdHRo) A4 FAATENE AN HariHel 2]

Ho AH8E A9, 404.9) 23] wet WelEA Slolq Ao Lam sl A4E AAEAS 2AHE F
o Hetel . FRAEY JloMIE L AR AAoAEY F4vlolg skl A A7 AZHolo B

402. &4
1. 9wt
94 2 ArcticsF Aold ZedeEe 3 $H0RRE B ook dt.
2. 54 A&
A 4 Arctic%é‘ Adre] 9] 52 & 3.39°] Yetd AAXNE g2 2Iofof ot AW 2 Arctics s Al

grof tigt 2HS5] AF d (mm)e AR Av|S #ojg F0lA thso] 21& wEstolof i)

=] —1— U=
d > ai/bs’R,,/ R,

a : ASFEA ofFet Zrt.
10.8 : 2dg ®HA 2Fo] 0.25D oJsiel 4% D+ Z2H9 AF)
115 : 2dy BA 28o0] 0.25DE 2T6t= 3%

b EFER TREQ AS HAE YA 0.25R 9 spEmA] ZzHEQl AL HUIAE 9A 0.35RO0A
9o Y79 AATH AA = (m)

s b o g3 Fold HAE JA A9 de HAGHS] HHFEA (mm)

R, 9 AR AAAE (MPa)

R, T2HHZ A7 FE-3 (MPa)
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3% 4152 At

23423

v 31(}
* 339 FAEY 371 %)
Arctice & A A
= Arctic8, ] . .
Arctic4 Arctic5 Arctic6 Arctic7 re I,C 4 = AE =
Arctic9
3% 4 o
Py 8 12 13.5 15 18 20
Tz 15 20 25 30 & 45 50
()
(D) 229 Ad Aol sl *8] AFol s 8o i = ofof gt
3. 7] 9= Z2dy 9 FAEY
(D 7] g &5 7Y9LEL 39, T A€ 9l T ZEE W Afo] JE WHo] gl & e 7 &7
Ho| g HA9 S AT o Ao gET
3 Dll'(a’l _a'll )(t( tT)’I
A [SOB (Jow0PLt, o Duloy ) |,
hz nD, z
Ah @ B& F BAY S A9l (cm)
B : z3A9 Az 9 FAASFMPa), o 4o ot
_ 1y 1 1+w?
B= Ey(y2—1 +Vy)+ E, ( 1— w2 Vu/)
EUFY 8L A d= & 2EAY S, AF B AFEHES AHES B 340004 o3
o},
B, RA AR FHHAS (MPa)
E, & A59 FHEAS (MPa)
v, D BA A F9] ZopsH|
v, % W59 ZopsH (B9 AL, v, = 0.3)
y o E2 959
TR REEEE
D, HA 32 37 £2Be ASste 9 ¥4 97 (cm)
n, & e B0 gYust ¥EAE BAC WE WA (m), B2 LU 9E B9 IF 3118
Ha,
7 &9E7t Qe A%,
D’wl :Dyl Dw2 :DyQ’ Dw‘i Dy3 E]'E}/ﬂ DLL 7Dg
0 £9B7 e A4S
D, #D,, Dy# Dy, DDy w2t D, = D
_D +D,+D, o] A0
y= m (BA9] F9)
_ D,+D,+D, S0l Ao
v D1L1+D1112+Dw3 (:'T—/] OT)
D,=(D,+D,+D,;)/3
l)y (‘l)ul + ‘1)1/2 + ‘1)1/3)/
bt % 9% Aney 5o Bac AEsHE seine] 170 (cm)
z 1 HA0] HolH
P o A g dgd &9 (kW)
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3% #9715 2 3R e A 3%

n  Z@4 (rpm)

L @ % 3410 02 e A

T AAEToA Z2de 25 (kW)

o, B2A AR ABWAAS (1/C)

a, & A5 AYGAS (1/7C)

t, - AHEZRZANA 2EAY 2% (C)

t, B2 F XA 2% (C)

37 &9B7 gle XA B, k=1
7 &987 Y= 2YAA F% k= 1.1

Arcticsd A9 3%, Ah g2 S| et AdtemRy dojdl Ax F 2 ez AgHooF it

=

t,=35C (L=1% %)
t,=0C (L> 19 3%

¥ 340 A4 B %

A% B x 10° (MPa-1), % % w=0, E,, = 2.059x10° (MPa), v, =0.3

538 HA v, =034, E, (MPa) Gl
A v, = 0.3,
Yy 0.98%10° | 1.078x 107 | 1176 10° | 1.274x 10° | 1.373x 107 | 1.471 X 10° | 1.569 % 10°| &, = 2.059 X 10]
(MPa)
1.2 6.34 5.79 5.34 4.96 4.63 4.34 4.09 3.18
13 4.66 4.26 3.95 3.66 3.43 3.22 3.04 2.38
1.4 3.83 3.52 3.25 3.03 2.83 2.67 2.52 1.98
1.5 3.33 3.07 2.83 2.64 2.48 2.34 2.21 1.74
1.6 3.01 2.77 2.57 2.40 2.24 2.12 2.01 1.59
1.7 2.78 2.48 2.38 2.22 2.09 1.97 1.87 1.49
1.8 2.62 2.38 2.23 2.09 1.97 1.86 1.76 1.41
1.9 2.49 2.29 2.13 1.99 1.88 1.77 1.68 135
2.0 2.39 2.20 2.05 1.92 1.80 1.70 1.62 1.29
2.1 2.30 2.13 1.98 1.86 1.74 1.65 1.57 1.25
2.2 2.23 2.06 1.92 1.79 1.69 1.60 1.53 1.22
2.3 2.18 2.01 1.88 1.75 1.65 1.57 1.49 1.19
2.4 2.13 1.97 1.84 1.72 1.62 1.54 1.46 1.17
¥ 341 A% L %
Arctics& A
= Arctic4 | Arctic5 | Arctic6 | Arctic7 Arctic8, ZHE A&=
Arctic9 o T
23 T2y 1.15 1.20 1.25 1.30 o) 1.45 1.50
=0 ALY 1.08 1.12 1.135 1.15 (1 1.18 1.20
(Han)
(1) Z7e] Ad 7o dhef 92 Agol sf Es] aejxojof gt}
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3% AYse e IALZ AT

Rl

3%

h
0,5h
‘\ S~
= e e
] oda i_ al __i\_ _
A P _r—R_l— _
Q Q2
]
L b 3
a9 3.11 298 94 2AEY ¢

Q) 9599 FHAFE 7= 4 ASIH & 2HY BF AT AD(em)2 the Aol HEH.
808 |[1910PL?
AD=7 ( D, )
4019 F9= (HEE F=do
(3) 3% 2dste 7] e 2HA A EE@H HA gl SR AEF2 g2 JHE wEstojof it
%[ y+(a,fa ) }<0.75R

'
e}

DRLELELREE
1

YA

A= pEn V1+3y'
BAAS AL E 3.420] 9% APEIWORE 7T & Yk
C : gl uz
C=Ahz (359 BHRE AL 2849 4
C=AD, (359 RHRE AAE 2aA 49
Ah, 2% 014 AWE BAY A4 4UF, Ah = A (cm)
AD, : 9EY BH8e AYH YA A4 HF, AD, = AD (cm)
R, HA Ao FESY (MPa)
Urix) gofo] Hol ()58 Fzdtt

¥ 342 A A T

Y A y A
1.2 6.11 1.9 242
1.3 4.48 2.0 233
1.4 3.69 2.1 2.26
1.5 3.22 2.2 2.20
1.6 2.92 23 2.15
1.7 2.70 24 2.11
1.8 2.54
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3% 49715 2E 3R A Kl

403. =29y
1. =299 A7
YA 9 Arctic7 ~ Arctic9sa A2 CU3 ¥ CU4 559 537 AHgo] A=A ge=th
2. Z2EY B 54
() Z29d ) FAs 44 FEGd 9 9IS JA r = 0.6RR : ZRH WA )X dridHoA HE
w]ojof gttt A FETHY x| thg3} ook gt
b gAYz =
0.2R, 2™ HA HIx1E0] 0.2R 2o}t &S 4<¢
0.25R, T2 BA "X 20| (2R oY AL
WD) @i gazy
03R, A 9 ¢ A5 F2 r = 0.25RA A==},
(th 7Hig Az

0.35R
AFzzde, SEdFaede 9 Py Ezd oA AATEHY HHFA s (mm)= o A L oldol
ofoF T,
5:9.8[14 O;biljf c%(%)z}
A AASEY] AAARl BHAE /R 2 g HHAE HAIA mx¥] H/Do| e I¥ 3.12 EEH
249 A
k H 343258 o7 A
P FRAEY AAEYANAY 58 (kW)
z DEAY
b DA HEAIEAIA g7 x17]1 9] |H] (m)
o oo wEch ot 79 49 570 MPa ©lsh, 5EFS] F$ 610 MPa o|dtojojof gitt.

o=06R,,+175 MPa
R,y e ARY AFHZE (MPa)
n B AEYNA A (rpm)
c R 34425%F A A%
m 27 Fol3 (mm)
D zEdE AE (m)

¥ 343 AL k7
Arctics & A
Arctic4 Arctic5 Arctic6 Arctic?7 ﬁf_gﬁgg FATZEY A&z gy
23500
11.2 12,5 13.2 14 6)) 16 16+ ==
(1)
1. A QL7 4 vdel SEQQ-o] AAE Adke] 39 k% 7 % S7v=lojoF gttt
2 §9 L WA ABYo] AAH FRAN A, ki 5 % Fasolor Tk
3. 29 (1) ~ 22 39 w&rt.
(1) 29 %o disf $2 Agel 2df Eds] 1= ojoF gt}
(2) P =529 kW)
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3% AYse e IALZ AT 3%

X 344 A c #
r/R c
0.20 0.50
0.25 0.45
0.35 0.30
0.60 0
I 345 9 ES FA
Arctice &
RN
Arctic4, Arctic5 Arctic6 Arctic7 Arctic8, Arctic9
0.005D(1) 0.0055D 0.006.D (2) 0.008D

(|12)
(1) D= x93 A5
() 4=ze] Aol sl ¢-2 Adol s SE3] s ofor gt

r=0,2R r=0,268 r=0,36R r=0,6R
2D 4 HD A HD 4 HD A

— 96
W M 14 LU 59
n.l 90 60
13 WS gy 13
62
123 4 295 12
108 6
i 4 4 1
e 199 65
1o
o3y A0 10 A
105
i 0
G941 oy 09 G
19 72
.20
of a8 8 o
125 Y3m % 7%
w0
7
87— 35 O7 g 07 20 07
80
dad 125 52
ag 145 O 6 o i)
- 8
150 -
a5 155 a¥ a5 o5

1Y 312 A5 A

(2) D/291M 9 27 B9 FA= B 3450 Foia gt ololofof k. EHozRE HIfES] 0.059014 SHE AT
g me @ TR FAe € 29 A9 50% ol/delofor it

3 W2 % @z wet At @A FAE A B=ALMM7E 92 o AEH 988 Ffole #ag &
ATt

@) HPA 9 Arcticsw Aol geF El(blade)’t @71 & WS Aol o) 71 ot T Wgor HAg
FE 7 4ol9] 2/3 23 &2 U A¥WE FOo=RH AT Fd7HA] FHoR 2/3 23E A #Ed 9
of ofsf wEHAS A5, 7HE A7 7 et 2 FE S8l A FESHE 2yt ohY "ot

3. 2293 B2 9 d(blade) 72

¢
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34 P15 2L IALG A 3%

AFolA 0.04D odolofo stal FHFA 0.03D o]/e]ofof

W g 3
3 BN PRl A 0.03D olgololo ek TR WAS ST WA

A RERH BAzO W3

gk dolatake)’t Sk WA B

2NE BARC| HEse Ado] .

(@) Zzds BAL BASH & U¥ Aold W] PANE YAk k. nzWe A ool Flw FAH
AL At

() whe mzds Bad DAYlE BEGHD)Y AF 2 BERMY BEAS F A2 g 08 A

ofa 2FHE g olgolelof gk,

bR,
D,=ks iR,
k 0033, AXAS 97 EHA0] 3749 EET} QU AE
0.30, AXHE g7l WA 4719 BEZ} S B¢
0.28, AXHZ 7l A 5719 BEZ S B¢
s L AA REGHA @AY AA HAEA F (DT FZ) (mm)
b 1 AA REGHAA E( AATHY & (m)

Rmbl : ]é-jH ZHE‘O’] (\3_]_1(]—7(;-5:_ (MPa)
Rmb : %E/-/:‘HE ZHE‘O’] ?J.%%E (MPa)
d: BE JXYY AF, d =085 7|4 1= 7HF | EEAIY AF (m)

(4) ArcticE3 Alute] @iy xeded] 28 BEEHD) 14FAE Whblade) EAA Aejnz A
%% ojof g},

4. 7bEuX xzd

(1) A AoRAE SUAH 24 Ao A Wgos Wivt deE & AR Ao} Tk Arctic7ERe
o 24 AMelAE o 242 WEAY Bak gt

() 7PN LW AuelA] F7lwe] EAASRAGNA BRI AY AL, FU1%e] dhel HRs 45 Rt
AR Ao] A

() #7180l EaA S Al D400 HAGA RSP A P HBE) 98 4 e 2w
2 80| 2m olste Aol 202, mEEe Ago] 2m 23

@ 7R ZREAe] FEEWIANN FEADE PABEE PP ARl S SRR L Al
AN\ Zrolof Tt

E':SZ

=
oM,
i

() Z2RS] 93q Avlgy % 2RA Aolye] BAEL WFAAL mzdet Z9Xo] 2RE F 02 Mpa
o] gfelom Aldo] UAslolor Bt 9io) WEAA Anlg 3 mazdel Bazuee §9 s 9L

A9 A 9 mzde Back @A Aol AXHolok B,
6) 2% 298 F pAnA xZedee] BAL YUY A4S0 %%f& e e Se w2 Uy
mo] A% Yoz AFo] AA|Eolof gtk Yuta B

404. BEALAA
1. A% 2 AAFY 28X 58 B8 5-40] Lot FUADEA ANLE AN A8AL K= 7loj9] on
Qo] ofgt HstE nHSE ASTA SUF A g Aol B 3460 Bt
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3% 4152

2 3A2Y A

3%

B 3.46 AEAS

719149 71 AFoM9 AEY 3 Ky
Kok HE 7% 1.0

Rl BE #3 1.0

FEAZA A &2 ole} 55 AEH 1.0
ez ey AEY 1.3

= 1.5

57 < 7% 1.0

5l nE #% 1.0

B35 A &2 ole F5F AEH 1.0
WAz ey AEY 1.2

7)Et 1.4

Adebe]l s F71019] =, Byl ¥ 89 E3=

K, # 347 Z%
7y QA& Byde E2 (N - m)

B 347 A K, #

Addke] A&, F7]0o) AAS K& K, » K ,2 2FES K& & 3.470) Foldoh
< Ao oJs) Ats] oo}

st

Ad-5g
A Arctic7 ~ Arctic9, leebreakers
cebreaker5,
Arctic4 | Arctic5 Arctic6 Icebreaker3,
Icebreaker6
Icebreaker4
K', 1,25 1,5 1,75 2,0 2,5
3. Arcticsd A9 &4 ¥ E9 AZSEL2 239 84Z wESstoof it
405. ZEFEA]
YA 9 Arcticew A AR 9 H BESE FAT 5= Q= FA7F AlFEofof gt
406. M EHAF
1. U ERRAFALA
HEHAEAAA = ofgfiet Zo] 7|29 oheket S44H, #iA] 49 7Hedt 2-dH, 718 odet 24 AHE 1

A& = ook gt

A SE@EEY 9o R 4us 1)
(@) 471019 F71%e) AE L FA

(4 27HHQl 44128 A2 A BHRNES 4FAAGY BHRWES 43T AL
(5) BHAE AZY U F47)0) TP EA) WAGIA St £
957k 9 WYEIS FUste Addde] gzl B AR /e & 9tk

A PTOY o &9 % 7PinA] n2dy T2 2% Z2dE H4gste A mAel Hid 539

olo
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3% HU752 #eSALTAY 3%

(7) B F/1BY A9 A sheo] o SANE ASY v
2. 293%9 5859
(1) A52A4 sold HEFAEC) /1A% 5 SL o] Ao] 2 g olstolojof Ttk

A 1Y (0.7 ~ 1.05)n,2 7HNE AP4A 2 Arcticsd A¥te] F71# 3¥3%, 121 344 ¥Y (0.9
~ 1.05)n,< M= 58 59 47 2 H27#e F5ohe A9 AP35 49,

Ad 9@ AA3E AEAH 59 75 5-39) wt AF35S AL 49,
TC:i Ty ~ TTTTTTTTTTTTTTT T T T T e (1)

o2 Wios IPI5E AT B,
R, +160

18 Od """""""""" (2)

To=+0.76

07n, Bk FE 344 WS AL AYA @ ArcticE A% F71¥ AB2%, 193 090, Brh S
g% WS AL F2 BEQ WY U BE/BRS TF

To—= 138 Tttt (3)
ze

R_+16
Tc=%0.55 m18 Cd[3—2(n/n,)2] ————————— 4)

U AA7H 4823 58 8% 5-39 28 )T 39S Ado] o8 248 I

: = 7K AlgE AE 4% R, 800 MPa
n @ IYEe 3345 (rpm). F71H0] WS WS 5501 A3 o o B2 AdH
B =¥ 49, , (2)°] ARgHoloF 3t} 7|54
Adere] Foaddrie) Fe, 2e lélﬂ n & (09 ~ 1.05n,9 H
ol noz AAHolof sk, 4 (3), (42 F-EFst=A A8 & Uk
n,  ZA3-E (rpm)
C,=0.35+0.93d " : 27]9] B3t A%
d &9 AF (mm)
2 Hl%%! o 9 F S AKX F SAE YA WAE AL FHde 2ACE v A s 24

olstolofof g

3

Il
3
3
=R
<

o
9,
ot
ol
=l
)
= o
\./
rany

Tp=0Tp —ommmmmmmmmmmmmmmmmo—o———————eo 5)

A% A% WS B AL AR e AS
et (D2 A ()N @7 % shtel Aol Js) 299 3188 (MPa)
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34 49715 23R 85 A 3%

3. 3743, 39%, 12983 9 14730 0 5899
(1) A&ea4 stolA BSYS o] ot & 3L thg Alo] o5 AHE 7 olstolojo} Tt
F14% W9 07 ~ 1.09n, 7= H94 9 ArcticER A4St 2 123 H4% €9 09 ~ 1.05)0,2
e BH71%0] A
 +160
e =% 138" GG,

0.7n, Bk 22 345 WS 7He U4 4 Arcticed A9 &, 181 0.9n, Bop F2 3|H4 HY

g AL w7159 39,

Tciiﬂll;gla)ckql[?)—?(n/n,.)ﬂ

R, & AR AFFE (MPa).
tiet 800 MPa (=49 5145 4 F859 49 ot & AFAEE 7 ArE A
&% 4% R,= 800 MPa, 600 MPa (&4 9 ©4g7Ho] S5 4 85, mgde
%0| A9) Bt} Z AAAEE 7t AERE AFRT AL R = 600 MPao| A4t A&
w|ofof gt}

C, A7 9 A3 58 4% 1 54125 F Aojzl A

o, 2% (D3 &2

(2) HEHAE 93t & S A& T FAE A HYE A& sHoh= 2ACE o Ao o 2%

Hz7|180 sf e TA7IFS AF, 2% =9 AG)e FxRIAn
4. F&7109 9 s&ES
(1) &2 2 A&sH SHsle 45, #d57101aq00A 9] HeEds A=A o8] Hsid & Aol =t

2 Wz =g s18A9 olgo] 7FsstA ¥ A%, A&AxUo] HF F&7|ojadoqN 9] HEEI: Ha

07n, BeF B 345 WY B9, (AFELY AL 429 Ao dal S A o5 S
3}

M, <1.3M,, —M

nom

M,,, + 338 A¢A 18 AxloA) HFEL (N* m)
| 9

S5 BAE A9, MBEA G 9¢ Aol I 583 mefslolol gt
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2 Mzl =g 384 olgo] 7 ¥ B, A& H AESH FHshe Aol Ht B, 89, &
e 8 Aol sAgt dxjo] ofs) AR ofoF gt

6. 718 AAF

(1) 9&2A2A9 4¢, § EA(BAEAS} eI e 2288 3 5 52 5 A&7 7I'le 7I9%E0lA
o nPEIE ¥4 gotof et

() TA7 =HA Az 3829 o]8o] 7hesHA dg AF, WEEde A& FF LAY SHEAY 2
i, Al&stAl E3ete Aol dish 2d7] SHEIS 68iE dA ofof 3t

7. W& A¥9 34

(1) F71¢e 249t 7|1 @A vEd AFAMAZEE o A=e S0 93] DAHofoF et FH2 139
©), Mzl AFd AF2d28E AstL 139 Ze o 2A2He WEstojof ot

() AEzA9 A WA 2A0A Aol SN VI, & ZEU A SLsitd A=A Al 284
= 3

) 349 2H=2 ol AFeAFIrs BA g9 5% olste] 2AE FHAok . 5%E 2o AF A A

A3 g solof gt

8. 04 FA49)

(1) Q4418 31805 235 HSIAFOR Astol ANENNY 589, B @ BAAE AZ7 B4R L2}
4T A9, B85 FAUAE Agsiolof et

@ A94 D Arctic5F A3} Bt} 070, o4, T4 WHY U FRF S50 A4 g

sl (0.9 ~ 1.05)n, AASNNE A% FAUIE EAFAE ol =t 4734 o

jusl
)

2

$, GAE FEE 240 ASote 1R8I AS Frol 9 gigte g g S Qo
1PN E2EHE b YA D Arctic7 ~ArcticosF AdtoA 749 3L (0.5 ~ 0.8)n, HHAE Tdfof

Sig=
(3) (0.7 ~ 1.05)n, AL HYo F7HE /A= YA 9 ArcticsE A8 L (0.9 ~ 1.05)n, IJA$ HYE 7}
Ae g8 HH719 BS, 8 Agol Fstrta Agshe Hio] et % dW 52 AFAA Heto] A
Hel AgE Qe o AHgE & Yt
407. &
Hegzzde 4 sinxnage]o] A9 iAol Aol s mi Al AT £ EE nzdy sy R
A& Egoto] T 7j9] ob] Zade g7izt AFEojof gt

408. A A AE 9 o}o]A HFA(ice box)
1. 9745 Ales At AHAES] & 9 HiXe Ag 2 A3 589 6% 703.01 WETE Arcticd 2 Arctic55w Al
o] A OMA AALEE ofolA HiA(ice box)2] 7]16& 7HAoF &ttt WA 9 Arctic6 ~ Arctic9sw AH
HajrE Zole F 9] AHAETL ofo]A HA(ice box)olofok et WA W ArcticsH AldroA] ofo]A HA
(ice box) A= sixAE A=4 e A4S s] 429 a7l £ 9 ofo]A HA(ice box)EHEH 37
o] AAZ} 7Fsdliok gttt SieEFAWEE AAAE B2 ofo]A HiA(ice box)ol 24 L4 HofoF Fitt.
2. WA 2 Arcticed AEOIA AAAE 9 ofo]A HiA(ice box) #9F ofyh AAlZoldE B W ERA 919
FE2 7HEAHE ZFolof 3tk olF s Y4 Aego] ofolA HiA(ice box) H AHAEC] AEEofof
=odiE 9 BAEL ARYA] AHHEE F3f 7HEMAE SIS 5 Slofof ok Tt AE AAE
& = UEE A Eofof gttt dHogH A77Hd

4 Qlth. ofo]A ¥kA(ice box)9] &g Hﬂl% }OV\ EES "JH ‘3-1 St vl x| =] ojof
b

é

ArcticSF Ao 5% 2 drg 2] e SoHE ALUTAAYS Wolok Tt o)F ) 520
£2 4N 5% 40 °CY LEoIH {ATT HAFY

3 W R A Gl9e B 180° 40 A Wik 2
¥ FU0RA BHAS ABST JAUAE AAdtolor k. ME WY W 9% Eo] o] glolof Tk WA
A9 W EUAAE Q84 HYOR BEL AT & Ut 99 Aol A4T A9, OE WMol Bug 724
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3% AWN5E 2 IALY A 3%
249 31845 e ALHTHAHl A4E 4 9l
410. 994, @ 2 EY A%
AYA 9 ArcticsF Auke] A9, A% R Alv] 03, Bk oz} B44 o] X BY4E I dEgas
7t Sro] AlgEojol At sHEHAC] YT HPS: olFA FAL FA HX7 Aw "t
411. 333A
A 9 Arctics g AlElA BFHEE §3 9 U AT = Ue AddHo] AA=ojof st} I SUTE
Aut o] AXsta 7HE Sekg 2EE Ao AR "
412. ¥E371A%S
YA R Arctic6~ ArcticoSF AU A, F71BE A% 4 A A% ¥ 371839 8F 4 4719 $&
Zr2+o] Arglo] el 2 Agol s E¥s] 1 ojof 3t
A543 38 4 294
501. ¥4t
o] Aol A& it Ad-2 o] Mol g Frloto] T FAFEYF 3AS WEotoof Firt
502. &4
1. 5918 93t 24
- UAX(preliminary) 4594 A4TA
- AF PRI ARA
(5949 58 GM EE KG FAZ(approved limit curves)7t e B Ee 5949 FokedA=w7t #4849 73
st ARET fEtt Fos a7 HA e
2. JEE 93 EA
- R SUHYE HoFE B
3. 7| Sgldgo] a5ttty Qo= EH 9 A=
503. H|EAEAA
1. AZo] ©2 Aure] &3 Ao fidt BE HA A oA HEARALL 2AEAY 9AL wET 5 L2

SE3for qiet.
2. BlEAELG] Bt 84

504. Arcticsg9 Aqt
1. &45AA Aitel lojA
(1) 2ol Hele &49
(2) &4 AAHSol dA
B) =29 "= A4 1
@ " &4 A=
(5) &4 A

2. EAEYAR ALE

o &4 o5 HEuYe

o O

4. 3% A8 d= TE Arctics o

122

cheel
%_/K

S

3. SOLAS A-1% B-18 ~ B-49& AL{u= Arctics&

2% 104.9] 1% (D3] G2t

&4 W9 T,

o] Aol duzt gl AMEG Al Feole

- A BE&4A Zol9l 0.045H,
760 mm Zo°]

(D=9 dojwaf HeY
BEH A5
1.2 7k%] 9] },

T8O = B 3399 7MY § &4 et A Er,

Adre 13k0] v &4 9 289] Hgvbs 189
SOLAS AI-1% A7.27+&0] BH s,7F ZE HASE] oA 10]ojoF gt
Adre IMO7]+7F et 2APRY] &5 84E wEstojof &

Ly

=
>
S
=58

ZF
A

rlo

S
=

S

‘é“l“s)’]
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3% HU752 #eSALTAY 3%

339 W &4 9A

= Arctics# 504.91 139 ¥ &4 94

M

1 Arctic4 ~ Arctic9

2 Arctic5 ~ Arctic95g9 F+F2A

H71EF 2 019

Arctic5 @ Arctic6sg AH

L EYE, A9 D $98 Ao]!
g0l 7,7} 125m wlgtolehd, Aulo] HAE 7)Ao th
294 942 WS golw et

B7ETF 2 0199

Arcticds+& Alg}

M ' R e dole fuRael tdel &4 ueum &g A%
152 shtel A4k FHOR medn

v

A=y

o
ro
gk
E)
r
rH,
i)

o

r ]
i)
ok
-
ok

v &4 MO 504.9] 139 wEd)

g 99 Qi ol AHNME 7HHE 5 Ut

3 SOLAS 11]2—11 B-1H ~ B-4¥& ZHE{dE A2 18 2 28] 43" ¥ &4 Yo diste] SOLAS A2-1
& A7.2748] BE 5,7t ZE

4. 3% A& WA P= AdZo] 5
stolok st HAgvbs FEY =
Icebreakerd 539 WAL 18
2{ohA] gkt

5. ./-“_1\1- lﬂgq

O

ARl A 10]oloF g,
50m ol AMAe] AS 539 &4 Welo] ol 639 £ABUY aAL W

L

L osfuolojol Stk thah AWAYS A71HCE SWSHe Ieebreaker3
W 2% W EAESllA 63 2AL WEstelof S1aL 539 LWL

RowdE _II“N

@ g 2e 72 WAL P FUM $HPFoE HRZOE 248 PolF W ¢ A% B Bl 1/5
Al

(3) 243% ¥

6. &2 U4 87

(1) 3% A5UAGNA, Ao BPFEIM Z7|ueiE Foli 0.05m ol4fololof Gk iAol obd Akt
A9, SUAFY 59 o] A% AFDACIAL A3 HIJeR] the Z/IWERIE Eolt 0.05m olSHE, %
o g ol 588 & At

@ WY Wl g BAze BF A 2 DAASFAE g7 Ao] 207 olstololof ki, Y FH B
FAHSHA7E ASH Foli 127 ofstolojof T,

() &4 298 AL FEW %O 622 FHAok Ak HE ALVAGNA BES FH 9 4F T F4zo] ey
Gz A4 20 9 g ol4olojof B,

ml:l

4) $49 2= 39
B}
jm |

OELCRE

1 Q77 Q= AFE 59 Ay 1802 HAeE £ Qe Y Axs JeZoz Hrt
o] 20° WA FHd GZa2 XA 0.1 m °olofof sht. GZZA ot el WAL 0.0175m-rad °]

O i

o

© 30 %A, BUY 349 A9 GZaHS H4 0,05 m ololof

) &4 4= A, 2w 9 439 A o A
F AL A ofsfololor @tk olaiE AL FMER L $ETE
ok g9 AR BT Rt Qo

l~>l:1

& 77 e g olgolofof gt
gt 03m EE 01+(L,—10)/150m gk
ote, S¢d QAR s = ofok gt

H
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H715S A= AT AL 3%

b gee 1}354%
(th S2A0) S2YT
@) Fo) B0l HAHT A b BAGAT) Qe 97 2HHE Seolga SuE

506. 4 A4 27

L A% 8 B &4 Aol 4049 448 904 4 9t Y, 5 T selnt 44 25 79 4l gelo
%,

2. 59 AAE olF B, YE, Tolx, £, A, A L gue] A4k, 4 ZANAY 1% 2 BF 24
geste e A9 4+ ULS Hgstolof k.

3. 439 270 AYY F9E AL ArcticEF A% L YA 0@ Po] Ame] W P YR 5T 5

124

3 760 mme) F A oIF AA7A0) s Ao 2nd zafqﬂow i
XL AL a Ao Re Adujn3Zd9H71x9 o] u

% A 38 74 20200 AU ole] o3 Aot Ak 39l ade] AFY ol A

o Tl 7|#A o] 40| 20 m? 0|kl B AFENA (working liquids) S &5t A2 Aestii o]%A

7t 998 280 AgHIAL ok Btk

A ASYY B FL A4HAE e BE ArcticsE A 9 A4 AL, A4va Aun 4249 §

e A9 A Aolo] £uTY] 0QBA Sbo] AEA Prhd, A H4R T felA 4%
A9 0lFAE HET 5 Ut O

M — o
1 2
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4 7 vekA 2)(Winterization) 47

A 4 & HeAE](Winterization)

A1A Qe

101. ¥4

o] Fo] 2L FAT 7|FolN et Aut & AL iy] Br EHHZ g o} A R AF 57
2 5t gFe] 528 ¢ e ALl kEFHe A 1“1544 AgFol ALAHE 7Hsd & A=SF 23]
B3Y 5 Gl Wede] AFHelok shH, H5EAL YA oloF dt.

102. Z‘LQ.

1. o #) Age MeAgols, A @ AT A8 Tk Aol
2. o B9l a7 vstel 14 Ex 28 £t 339 AFR/RII FEE 49, 1% Kb 28 b 349 942
F7h2 A gstelof G,

3. AL SAAN) eataze] 1 A AALES ARstelor dt.

4. o] Fo| HEL 9 A YUILES /202 W (1047F). of LEE A4Hel LPol= HBHA g Uik
Aol A AA 3ol dhste] ~10°CR FHete BFLEY ujEe] WED 1ER FFLE -10°CHT HE 7
oMo eapazel e HA LEO] HAE $EY] wEe] HALENY LA Haskstel AP

2017)

5. o] A9l a4 wat WIAEE g Auto] st oS T2 AFEI|RSE
DA G)7HA]9] 3= dEEe FF, G522 T o]59 XPOE RofF £
E2(-35) S(A)S} Zo] Fofdt 5= qit}) (2017)

(1) Winterization H(p) : AA729] 57} R AA ti7| 2%, 9 A@ste] 289 a0 wEoh= 4

(2) Winterization M(t) : AAFx9 97 4 F4FY AE7 A7 A4 d7|k, 1o Adste] 389 7o o
Z5le Ao

(3) Winterization E1(t), Winterization E2(t) E+ Winterization E3(t) : A& 9 FAE0] QF 47 tr|2x
19} doto] 48~629 970 W&ot A

(4) Winterization S(A), Winterization S(B) =% Winterization S(C) : E¥AJo] 780 HAH gty A3}
749 a7 W&ol AL

(5) Winterization D(t) @ &% A7 d7|%, 1o Asto] 8Fo] wet ditdA 7 HE8H At

(6) Winterization IR : 939 WA AT 3748 WEot= 7

6. E 412 A9 Winterization 55 A9 93 JRE Efﬂ—v—‘:‘r o] = B % HA Y7 HAA2Lo At
Winterization E1(t), Winterization E2(t) ¥ Winterization E3(t) 559 <% A& 7|£2& 3t}

7. Winterization E1(t) 532 AFS YalAE o] &9 4o AH3lelorsta, A&7Fssithd IMO Guidelines for
Ships Operating in Arctictic Ice-Covered Waters: MSC/Circ. 1056 MEPC/Circ. 3992] #3& w=sjof sith

F7VETIANGoR Hogit), o2
At (1€ =49, Winterization

O

E 4.1 Winterization 53 87 o2 23 =24

Winterization _ s F A JAHL o3 27
53 @7 4 G71e= (°C)
o POETERE =
Wmtzgl(zi N enw g -30°C ol | - o8 Bol, AL TAlAY A E: B F Fafoto]
' =5 ool A4 EE 3
- PR EREET e
Winterization BE 4Y | 31°C ~ 45°C | - o2 Bol, 57 5% AL F9L A5Hor oYt
E2(0)
At
Winterization S8 Ay _4goC o5 2L -‘:0@101]&19] 27 &% -
E1() - A8 Sol, FAWIA 9F Y A
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4 7 ¥ekA] 2] (Winterization) 4R

103. AlEAE
1. Winterization H(t)9] 3%, A&d AATLRE
2. Winterization E1(t), E2(t) ¥ E3(1) 529
Zglsl "ok g 7159 AA 9 A
(1) l:ﬂ-o]—x]ﬂ 7]1— ol HzﬂQEE_ 7}+z.3}
(2) F3A e 2L LHE] 5=
(3) B2 7HAS] BA (410.38%)
(4) +9/7% 7rd4dH 9] ZAl (408.3%)
(5) ¥ AAAZA (ice removal measures)?] A1 Z= 9 X (411.38%)
©) AFTA 9 FE2 W29 A (409.3%)
(7) Be/AR 9 A 39919 wix9 Al (405.3%)
(8) F/EZ 713 Hjx9] A (402, 403.3¢%)
9 =29 wB/FEEY AR FA/71E Y] A (404.3%)
(10) &3 A7] AE/TAHEY A= BA/7tE AH|9 A (406.3%)
(11) vAR| 9] ekAfe] Al (407.3%)
(12) &5 9 H4 H249) A
c fA 2 E= 7FE A A&HRd &%
gl 2LoA9f 7Hd HH|9 ARG
« B/ dHo AHEE AdE Ando] B OE JES AL BE(Im)Y &
. o8 9390 AL
F2AY ESA7IAT Y AAR 7HEZ 4E/AF A7 A B A
A7) 9 /A2 ARe B A
© A Aol AMEE £ Sl WA 2 A8/ X AYd AR A
s FEA/ARY /A E/EER & 9 gojt} BEE A& IYA A

o Au AE Ao Aglst ALE-

2 Azl AR SF9 A7 Zeksolok stk (2017)

eRE e A2 ek, o S 48-639] A0
YEE oo AT FuE Tk Tt (2017)

L

o] &
Ho
}

Lt 2

#
4%,
s

ﬂ.lIFLI o

_‘_:

2

0

s 25
- ef /19 2900] SRR, 7] A9 29 $3% 03
)

3. Winterization S(A), SB) ¥ S(C) 5&9 A%, 729 #4o| st Aute] HAE Yd&5sts EF U 29X AH)
o] A 9 AXAE ZﬂgﬂHOF Eip=
4. Winterization D(t) 532 3t titdAe]l FL, 848 AFSHE AL AxA 7+ AZH 3, AF 2 wjx|of

oo GO AFL 71F0R SHe PAAY vhiro] AZolof et
5. ANF Wi 29 AALE/BF Aol B AL AFe A4 Foslolor gk o/lol: LErt e
BTG, AFFY L QHHOE Yt S IS TPV 25HolS LEL 1Y e F4E AkEIR
£0] -21.5°CE -22°CZE g}).
6. WaHAE Phrele] ARG BAlo W sholof St

Of

104. A9
1. MDLT (Mean Daily Low Temp., 3¢ ¥9¢ A &%) (2017)

MDLT(7,)= Auto] L3sh= AFoJA LA t7|2% B+ (mean daily low air temp.)9 AZF HAAE
gt} AZFo R LFA G Agto] A= AF, 70| 7t 7|7t FAAE Hslit

Mean @ BAZIZ B9t BHFA 109)

Average @ o}F 59 HIF

Lowest @ 47t B+ 7|7t B<t9] HAg:

MDHT : 4717t %9 YU(daily) 1 2%9] B+

MDAT : BAZIZE 59 ¥U(daily) B =9 Hat

MDLT @A77 <9 dU(daily) A =9 B+t
319 412 JHnE g F HARLEY HE HojEoh

126
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4 7 vrekA 2)(Winterization) 47

.}

o

\\E MDAT9| %|X{Z} Lowest mean daily average temp)
MDLTQ| _._II{ %t Lowest mean daily lowest temp)

- -
18 28 38 48 5% 6% 78 88 gg 108 1g 128

2. 9% AA 71k (v (2017)
o 4A 7] L% (1) & MDLT (7))oA 10°CE Aet 32 Hetch(t = 7, - 10) 98 ol 7,7} -20°C °4 ¢
£ -30°C 7} "t} POLAR code®] WE PST(Polar Service Temp.)”t U&= A%, PSTE Y4 AA d7|2: (H)ZE
gtk 1otk & A9 Higt AT 4+ Qe FAF7IE0] Ik, 3% "Te] HHES Ae VEEE vWiAS =
2 AA qrlees st (2017)
3. WR AALE/E73 AH
AFTYG 9 71d FH9Y FFEAARHY AAHS(103.9 53 FX)
4. ‘:47]1

F Ex JHIE Eoo] 96 AR EHE 2E F AR 97 2]
PVCQ‘r ZE o34 e UE W AR HoX 75Y &4 §lo] A £F% ¢35
=8
5. 7FEAH|

A7, 371, 718 BEe UE FHR VMEE ste AH 9 Al2"

[N

i

6. ¥ AA$H(ce removal measures)
371, &5 B 27, 5 T, 434S THE = U2 U R WS AASE HHE A EHE
Aut Au) Bl 57

s
S3) a
Hozly Hose A9 ¥, 2o, A4 9 gH] fz2 Z5(recessed) A4

Wae A 2020 K



4 7 ¥ekA] 2] (Winterization) 4R

A 2 A Winterization H - A2949 AFLZ A=

201. AAFZ A= (2017)

1. o] A9 4L Ard AEE AASG A FA00 ot Adet LARJME 7= FY 552 Ass] A
ojtt.

2. 42 % 39 4200 HEH =& BAQ] AAFE AEe 432 HEH

3. 483 9 ZA7E 39 139 AE7F 242 2 I¥ 429 AREL AY 55U dolls, 499 53 H&stoof
gt}

4. 42 % I9 429 279 Hsto, 7|8 RAEES B 445 TEH

5. 838 AEE AF € A3 29 2% 639 87 Hstolok it

# 42 AnFE L SF @o17)

A

SYH 0.4L ol FUYE 0.4L 0|9

1o
zH
ih:

22} (secondary):
- (Yutgog) Lzt
« CWL A A&t ¥
+ CWL A% gz

1%} (primary):
s e

CWL A% FAtol=ga Az
EA
=T
Ague] 25y
- BERY] AEYAW D i 11
© E5A) WYHE gue gu
- A% F Fpay Y

gt

Ol

D Zol7} 250 mE Wi Aure AR 0.4 L7HS E/EH & o)L ARg-stolof

2 Zo] 70m Wi Aol A%, Holk 329] gho] II[o]ojof g},

9 D/DH & ol4olofof 3ttt

9041 olyolA, E/EH Ex FHO IIFe] 8F5HE 129 7t 2w vulE 51 +800 mmeo]4olofof Jtrk(<
1,800 mm)

5 CWL(cold waterline)2 #4 AA &44 (BWL) oF 0.3 mz 3}, (28 4.2 &%)
O 97l w&2H AFuoe] R wo] AL HaT 129 o] L&H Wi} 2 SFolojof shu, I o] E
2 4 600 mmoligolofof gttt & & A4to] &Y= A9 LFste 9 Hee ALY & At

Do A 9 AAFH 38 179 g

128 ©D Y| FARAA 2020



47 WA E)(Winterization) 47
43 A5 FA 9 F AA g7k 4E AEAA (2017)
I =
-20/-25°C -26/-35°C -36/-45 °C -46/-55 °C
BFA (mm)
MS | HT | MS | HT | MS | HT | MS | HT
t<10 A AH B AH D DH D DH
10<t<15 B AH D DH D DH D DH
15<t <20 B AH D DH D DH E EH
20<t <25 D DH D DH D DH E EH
25 <t <30 D DH D DH E EH E EH
30<t<35 D DH D DH E EH E EH
3B <t <45 D DH E EH E EH - FH
45 <t < 50 E EH E EH - FH - FH
IRy
-20/-25°C -26/-35°C -36/-45 °C -46/-55°C
BFA (mm)
MS | HT | MS | HT | MS | HT | MS | HT
t <10 B AH D DH D DH E EH
10<t <20 D DH D DH E EH E EH
20 <t < 30 D DH E EH E EH - FH
30 <t <40 E EH E EH - FH - FH
40 <t <45 E EH - FH FH - -
45 <t < 50 E EH FH - FH - -
1 &
-20/-25°C -26/-35°C -36/-45°C -46/-55°C
B5A (mm)
MS | HT | MS | HT | MS | HT | MS | HT
t <10 D DH D DH EH E EH
10<t <20 D DH E EH EH - FH
20 <t <25 E EH E EH - FH - FH
25 <t <30 E EH E EH - FH - FH
30<t<35 E EH - FH - FH - -
35 <t <40 E EH - FH - FH - -
40 <t < 50 - FH - FH - - - -
SledAUAY 2020 129




4 7 ¥ekA] 2] (Winterization) 4R

Fwd and aft Continuous effective members
above strength deck

03L e 0,7L
Exposed deck

Sheerstrake and stringer plate
Strength deck

Side shell
Ballast waterline (BWL) +f

x = distance for plating and stiffeners attached
and contiguous to the exposed boundary
x=06m

Fo3m
a9 42 AL digt Ju53Y ==

# 44 ARTFE L SF @017)

azug N2LE oC Az =3
Aol7} 0,09 LB 231 47 A t BAEE Q2o A S99 A= 52
g8 W va 7z (25T 52 ot ¢9)
B A9, 299 Hoag BAEE Q2o A S99 Az 532
W gz way s (BHT 5 Bt ¢19)
Az 1 t+10 J1G=s
Az 220 o Au

t+ 20 <

A%z Az olp
w3d 47 B A9Qd 429 o =
Asdoz BAE B 9 vy D (O ® DHHT &S Bat g2)

Zol7k 0.09L =¥ g k=E"H X
o, Y3, E490](breakwaters),

B _ Q] mWq olo =
unlagged 7]',/_\_E']E|l —E—_?:]q'}_, /\}'O]E 35 U]t\’l-‘—:'_ E-g— 1= Il:l
239 =
FHAR t+ 20
AulA, g, dHE, SHHA 94
s m oy = =74 A JIS=3
AL (&3 123 T e "
FE 2R

DAY X e 2PEFA(built-up stiffeners)?] ¢, FEt A= dd B A (single stiffening member)Z 13}
ofof sloj, & BA m% g 9o welop st TFEAA(bulb stiffeners) E A x' 89 ZAAE /A BAA 9
3, 2w Azede gete "ok

o, 47 ANZ Aol A3FoR otH, At AF=aE AlY
dstojof sinf, QIR MA 7] 2% tjsto] HFEofoF .
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4 7 vekA 2)(Winterization) 47

B 45 H, ¢ ZAE, gf &, SHHY, AvAE A% F2F € TFEF A= (2017)

A =2 1.2)3)
= x4 71&EL%, °C
Z2E S4E
AR 2 dukg eazt
QA 2 A~ H EA =7}
T t+20 =T T o™ %70]—%
Uy & & ZHHA
Z714 AL g
T A R ¢ Aeg F4E A88 GRE
=&
AR 2 et wazt
Sk t + 20 SHT2E A FAE G
o™
E} & #H ZAE -
14 A5 Ex
. t HNeg Z27E Aeg dE
AA I dukg AT
HAYSH t + 20 E2 2ax
= T T o™ %7(;_%
Alm| A
z718 A& g
I g ' Heg wE Heg e
wEy
AA L A ea
27 AR t+20 $HTRE P2 FUE -
- 4AE
(o] FAe}t AZH
e e Z71Ad = E%
Aspwxy | AT " Aeg 29 A88 BUE
gy
D ALg 2720 A9 AF 9 ZAFE 289 17 58 &2 B AYPLE, t+5°C9 -20°C & & oA 27]9
B A2 AUAE F& 5 Slofof sttt
2 gxglo] MAEL SR AL AE¥ AFLLEES + 20°C7HA ZF7HZ 4 Atk IY H 4.87 Zo] 0°CRT &
7| grotol k.
Vaggel 49, AF € AAFE 28 1% 63 WRE =

A 3 @ Winterization M - A4 9AF 9 FAES A= 2017)

301. 9
1. 059 872 9% A7 fr]ero] =29 JFE U THEC HuE fiog it
2. The Sl o]Ate] WMo g o] AFF ook gt Iy theo] W Y "al gt
(1) o] H9 a7
Q) FAEZ/FZAYHE
(3) B3 QS 7HoE T /&R
4) eHLZo|A A+e AF
) 71A ABE, 21 37 A7)

302. BA 3

L Aed] =29 OHE 9 THEY A

w

o

He AFSH BAZ AZsolo @

303. 9F4E 9 3AE
1. % 4.6 9 19 430 gAH

€

1o

o

9 FHESS 304, 305. @ 30691 welop w

» Ho Az 2020 131



4 7 ¥ekA] 2] (Winterization)

4%

B 46 99F 2 THE 58

IHE THE 55
e 714 2 A
A9l F=H 1
71o] & i
= 11
qEHA Aol 4 I
AAEE(foundation bolt) 1
AE A II
AEH v 11
7101 & 11
o o = I
e e Aol 4 1
AANEE II
97 2 e t
oA I
AA] Ao} T4 1
£ / Hojgy / HE 111
JIAAA Y 1
Jez/FE, AE E B il
37
aze/dE 4, AF € 29 I
BA HA I
A2 EY 11

HjA; ol Az 2

ot ]
o II
WA II
=G (cargo lines) e II
7IAA I
EE I
SHe djy &Y I
@ i
37 I
SHe 7MEs71H o I
BE !

132
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47 vFekA 2)(Winterization)

E 46 ORE 9 THE 220

o148 TAE 53
KA B
e I
EdA I
7BARY] SR LU= I
EE I
Aol-& T/ I
2R
& I
. 234 1
- Wy I
2E I
e 11
EEF AA ZAA] I
L] 11
ZL A2 I
HlAbASE HE I
434 I
A 11
= H(fire flap) |
7o 4 297
Wzt .
o A9 F e SHSEREY wd
ARA i g 2RI I
@ 9 A52 A 9)
AT L Aerel 2YR @ BT - 3 | EUAS/AA !
A/2YAE 5 . :
A I

A7) et /ol PJEl/HES BUE A%, 49 ao] A7,
OL% Holx AF U 7Y 48 8% 43o] 7128 A350lofok Tt

=3

Gear wheel g Cable lifter

Gasing Chain stopper

| \
‘ e Stripper bar Anchor lashing

a9 43 AR 2 "2y ohE FAE

» W29 2020
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4 7 ¥ekA] 2] (Winterization) 4R

1 &9 87 A2 Aro 57 9 9% HA d7j2ko] 7|Zet] HAEF £59 =4 APE A= T 5ES A
Zot7] Astolh. I9# g0l gt ttogA, ole tfi5st FARE/A=T4AT40] 289 4 Sich.
% 2, Wi (steel strip), @ 2 B ARSF 2HE o] # 439 Ig0] A

9 A7 58 643 BAstel, /1% 9% AAD FAE ASHE B Wn 9 BRy
dat A2v ARLES Yt © AW oo YEdthy BEEE FAEZ/FRHAFo] |
=]

B 47 A2 AFXE ()

. 9% 44 grleE
(mm) -33°C~-38°C | -39°C~-48°C | -49°C~-58°C | -59°C~-68°C
£ <10 0 0 -20 -20

10615 0 -20 -20 -20
15¢t<20 -20 -20 -20 ~40
20¢t<25 -20 -20 -20 ~40
25(t<30 -20 -20 40 ~40
3035 220 -20 40 ~40
35(t<45 -20 40 40 -60
45(t<50 40 40 60 -60

A2 AFEE (I &)

=7 9B HA e

(mm) ~33°C~-38°C ~39°C~-48°C ~49°C~-58°C ~59°C~-68°C
¢ <10 0 -20 -20 -40
10¢t<20 -20 -20 -40 -40
20¢t<30 -20 -40 -40 -60
30¢t<40 -40 -40 -60 -60
40¢t<45 -40 -60 -60 n/a
4550 -40 -60 -60 n/a
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47 vFekA 2)(Winterization)

A2 AE2: (11 JF)
. 9 WA e
(mm) -33°C~-38°C -39°C~-48°C -49°C~-58°C -59°C~-68°C
t <10 -20 -20 -40 -40
10¢t<20 -20 -40 -40 -60
20¢t<25 -40 -40 -60 -60
25¢t<30 -40 -40 -60 -60
30¢t<35 -40 -60 -60 n/a
35¢t<40 -40 -60 -60 n/a
40<50 -60 -60 n/a n/a

2. B 479 1g°] HL=E+= 4
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134 HEE 7H F7] B 25E o83 W AAE FA7E AXEofof gt
(1) AL, #9874, +24 9 ZHA SAJAARY bHg M AT 9ol 2 A (507. %)

(2) g7 9@z +9

() A& AAE = 2P /2, dHl 2 FEREo] - 7o

(4) 23P%u] B ol Q1 9

6) BE/ARE d (FEes, A 2 24 wo]Z(hawse pipe) ZH A +9

6 e P @ HdAE AT 79
(7) dejFE e 19 (HAEE 45
8 M A A9 &g 9 F+ 970, AHold 2 JFE A4 9AhE 93 3 AAGA =)

2. 9ol =29 & Qe 714, A7) ZAH] 9 Aot WS AAGAY, +29 FYoE QT ZH 4 &AL IR
9t QAE AlFstojoR gt o]Alo] E7Fed Afoll= o AR olA E‘V\M’ A o] HE O] wieto] A|F & ojof
g},

3. ¥ AAE 9% =9 45 T3e= 4 B Fao| H4T sfte] AE ol AFstoiof gttt By A= 511.9
et et & AlEQ] T ol thgo R /A ofof gt

(1) A 37A

(2) BA £ FTo| (mallets) 371

(3) 23#0]H (scrapers) 371

& =79 B AJMo] AlFEoloF st 7hsdt gF B 9 A o YoRRE HIEI QRHR H
57} A&5t7] 9ot HoE FHof JA|sheiof qhrt
4, A 6“‘*‘:4 HIZ 98t &7171 4 o329 a0 AFE ook gt
(1) At

ol

O #9/597 B3 9 A% 39 24 29T S8 B4 27
() A2 A% Yo AP Aol
B 871 B3 9L AFTY ¥ 2o Yoryy BEH s WREE AT dskel, Fd @ BI

S FGol HAIsteiof gt

412. A5 QA 2017)

1 dubEoR, A4 SUAAE E412009 AZY 94 WEE M A% HRA) EE E4133Y ASY A2
W 7 A SRl wet
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4 7 ¥ekA] 2] (Winterization)

4%

X 412 A4

steiga - Ae AEY 42 BuE A

TEE

HpERE ASY ¥n

7HA9] 43 A (slipway)

g2 44 gr)ezolAe]
ofof g,

gl AP ARSIl

405. 3E/AF 4
9] HhekA g

A HA 93 47 3718 Lxolde] L] A
A7t ASHAY, THENE 44T DA
7 Ag=lojof T,

B. Muol: WAA A7t AgHolol sttt WA

(lifting device)

BATE 99 27l o shv, o &

ZojAe] ol Agtsfor dtrt.

G YA} AR G AL DA AFsopp | o B H A AT
AEes ek gas] ojele 949 waE wu g | o

Ak ABHAG A A el Ak @

o Ol ZAY EE e o e Ao

2)
A mal Sl AT AV ST T Do e o e

o A

A QR AA frleroA Y] ol At Azt
AHEEAY, FAAEE AR 7t ATH
oo gttt

B o= WAA FA7E AFEoiok et WAA

housing) (A9 %)

& A o] SAxstelof ek,

S A B AR g AL W AgHolor | 0y B H HE HETE
(Inboard ball valve) S Was] olgle %o wEE WHL W kA g
Ak AZEAY s1eo] Tsw AN ol 9709
oF Wt (1 TAY EE g P ALe 3
oz
. | wmmer 74E 2 Aol 22 =S ¥R52 AL
e AW Bow loading g oyt e AeH 4 Uwe AvT | 401 D

LZ Aof sjdol= 2 2 FAEY FEZ WA
= o

Aeg (A28 39 el g A SFololoF At E 43 A= 72 % 54

a4 2z (RCPH/E) E 21101 Wdolls 29 9 7859 S8 WAISH | 405. ;R}P/ﬁl% 2 4 3
71 figt Zoz A 7kd HAE dAstoloF o] getA e

T4 AST HololS AR | AF A dr2EoM e e A¥d ARSHol | 405. HH/AF F g <

= ofof gt 9 getA

=8 g 405. RE/AT 3w A<

o] g3tA

2% TAIA L T

ool AXsolo} G,

9 ohaL Ay 217 a3y I%8A £ A9, 94 9 #i#s A2H | 404, B 2 A ZYrdo
mEEer Aale 9 M4 dr]zoAe] o3 Hge 5 | et
Folojof gt}
144 € LA 2020



4 7 vekA 2)(Winterization) 47

E 412 4% S8R - A9 ASY 92 MBS A AAE (A8
24 48 weAe ad Bz
Aol w2slel 4AE AEIlole 9 EL 9 A
7 4vho] AgHolor BTk AE7 o) 47 X S N
oo} = . -
HeRe T HE A% Qg 29 WA 9% NS sholof g | 100 DRI T
W, 4% s1e a7t A3 olok gk

FAE R B9 vigdls 7HERA7E A H o)

A 9% A7 grewdNe] eao] A% ARst
ASEAL, FAEOE A4 ASEA AT
ofof g}, 404. 7 % 7w AQ7el

B WHol: WAA X7 AZHolol Weh YAA | A
A7t AAAA B AL @A AZHolo}
st Q] olge X9 nEE Wik P
7 AZHAL D AN ] SxshoF et
Clg ZAY EE R 79 do PAow)

4% WA sl R IR 7 T BT BE ARE HE T AET f0s. anave) wane
(srarten) 4T SR Aot B,
AEsA gt Tl 478 49 38 B

714w o3t

406. A7]dH|e

1o
ol
o
_>il‘
,

SJte] 7h w7} A5 olof gk,
A 9% A 3718 eEdAg 239 AU A=
2 ASEAL, THFAE LT AGIAL AT

BAET Qe A4 wne o | o O
A A4 st 927 B. WHol: WAA A7t AFElor Ak WAA | 404 Br % FW ZYFe]
o AT =od= ;2}547]' ?ﬂIZE—]-g]_X] %}3 76‘—?‘ 7H7]- Xﬂ—lo—ﬂﬂol; 3} Hc}f;)}iiﬂ

(coupler)

o B2 ode 99 =W Wb WA
AZEAL L AN Gl AHshor Bk (1
neg EL g3 79 a9 PAoE)

chafe chaing 9 244 | 5 A t7]|&=oA 9 3o AAed Arsdol | 405. /AR 2 g A
E2uof2H ofof 2t} o] A

B A o] 93 d5}5] L= A 9 7T
A Ao AEw o5 AA 7|24 &Fo] Hest HRGFo] | 405 Hu/AF 2 HA I

ofof it} o] A
A% 3A HAAE AT $8 | A% 4A LMY eFd] Ao RSl | 405. HE/AR L @ I
TtolE = olof . o A

ol

A% 54 HAAS A HF | A% 2 drleEdlAe Lol AUT ARSFol | 405 HH/AF L 4w A9
Bg 71 sfol= 29 lof gt o WAl
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4 7 vskA 2)(Winterization) 4R
E 413 A% 93 - Ay ASY 92 WBE Y A2
24z 48 R o Bz
R, o A deEoAel 239 ATE AR5l | 405 LWAF % G 299
ofof it} o] A
SAWET SJolol g o= B | 9= HA qrlemolqe] Lo A ARSFo| | 405. LU/AR U g A
2 ojof gttt 9] wetA g
o | e wesre guw was nsser v | 405 mu/AR 2 2w 2dq
AR A AU AL gooze wu gurdel Azsdl v of e
5 o] % cd 9]z
eA SelolfE S8 WA oo woany mua wAz wesoor 9o | 405, Hu/AR ¥ gw dde
(719 SPIAAAY} TEY -
ven Yetomt, Wy Zurcio] ATHolof T o waAe
2 92
ARE 54 A 2x wg | o5 47 qrlesolde] e Ags RS0l | 405. HU/AS @ g 29
714 7lol= 24 ofof gttt of A
AR T4 WAH 2X 8P | 9N YomEy A4 @Az HEsHolol Atk | 405 HU AR U g A9
7 Yetom, Wy Zurco] AEolo} gt} o uAe
AR 54 A 7ol B | 95 A7 grlesolde] ] Ag ARSIo| | 405. HE/AS @ g 29
3 ofo g}, 9 WAz
) #2970 et AR S Fololok gt E 4348 7890 532
wEE B ANHE AYozuy niss 9
o 3 A2 Z3olo} T} 1002. 924 @ AnZ @A
AA e sk El w2E 4w e 9 AEem ohelo] B 94 A | WA
3 QAN Zhoof T}
T & 49 §A9 292 T g5t
MES B3 B & b AAE ZEolol B &
gl WuE Mxstolol st BE 4o A4
o4 AR WjES TS & & glojof gt =4
caql 2l 9l WHL HAT A% AN, 9@ U ol 4% | 406, A7 4He] WA
Stojo} g}, 2B 7etE Abeoln ABS AFRS
A Be u Ago] AYHA PEE L U B
ASs] 57 Getel, Aol E7bo] Apne
GFset 8 23 Aol A stolo g
146 € HEeFATAA 2020



47 vFekA 2)(Winterization)

4%

B 413 AF st9FA - AW AS

THE

2
BN

AR )3 gol W

(Inboard ball valve)

A QR HA frleroAe 3ol AEE A=t
AEEAY, FECE AE% 7HEFA Al H
oo} 3ttt

B WHols HAA BRI AFEHAY, FAA A
7F AdstA o2 Be= 97 AlgHolok et
o] o2 A =29 HHE 947 A

THAY 7HE AE Wel SAAIsjoF . (hd

Y Ee WE 79 719 BAoR)

406. X7]4dn

H1g x| sholof gt

1002.
getA| 2]

A 2 AvE gA49

AHEEAY, FAEd e A8 7HEFAT AT
ofoF 2ttt

B WHol= WYAA A7 ATHAY, BAA BA

7F A& ok A9 97 AlSEo ok 2.

o] ol A =&d ¥EE QA7 A

THAY 7FE AEU ol A sioF gt (7FE

Y EE YR 7Y Y9 FHOR)

404. H7
H3kA 2]

w59 529 N5E AT 24 9 GaAT 24
LAZ W i ol
U4 27 BASGOPH/E) | GRS M) 4 2AF ool o wgw u |0 DIAT R AT
A& 7HEMuIE X Ftolok At o
2w wE Aol 29 U F4E $AE BN | 405, w/AS 4 v A9
ClgRaAe 9o Bo2 B A4Y WA AAslcr Bk | o e
el wslg o 2 9 drleEdlde £30l A AzEaol | 05, BAAR 2 G¥ A
ofof g o Al
Co e e FECT I EECC
e e o o Teht 194 2T A%, $U4 % AR A | 405, 2/AR @ w99
piE ERE QMmoo e g Deeitit
28 ARE o3 4 dUleEelNel euel A | o waAd
& Sgololo} weh,
A o A4 d7SEINe e9el A9 AL

U g FYTe

2EA, YRE
Aol ZA

a8

Aolgel wF FHEL o3 A7 HrLEo49
o] Hgstolor g},

406. 4714

SERLEE

| AA8E A%, W 79 D 3R 53
3 719 8uE Astolof et

404. H7|
H3kA 2]

9 g 49T

Aujo] =Zwo] AXHE A5/ 94 &
Seto] AgEolol B A% &7 5
A T

g7tk AFolok S,

.‘:.H
=

i} mlo A

406. #7]4819

A
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4 7 ¥ekA] 2] (Winterization) 4R

E 413 A% st9gA - AQ ASY 92 28E A A2EEAS)

28 Jaxe 8 S

:’L

o,

I
=

AUAFH 929 el AAFATL WA Holop | 404, 27 B FE HGTY)
g A

RU4ES 92

. AEEA e Rl 4AE A9 842 BRI J—
1871 ol it reaslr ol e 406. 271419l GA )
Al 5 @ Winterization E2(t) - 9&F&E 9 Z JAE (2017)
501. 9ut

1. 48 Winterization E3(t) - SIE 9 A|2”9] g7 Holo, t}2o] 24& ThSatoiof gt

502. B/ 9 4% &Y 79 PR

1 404. 27] % BYTA) YHeleh I, 9Uf 92 4

2 w29 WE 4R AR89 AL WA AR ALt ABHelor Atk w2 dmef U ol BE
297 ol$ele 9 § FM(race)dH1E 2o} e

3. 404. 27 9 AYTA AN P, F71FFL A% AA 1L AEH olaHS W G ¥ A%
4ulg gx)sfolo} G,

4. %o HAH A9l B2 §lo] Yool Wol YA FES BEFojo} Wk,

of vhet shro] A4S 4

503. BYH/AF 2 A I FAAY
L keEd Aojitols HozRy Hostal #4452 29e YA fstel 7tase A 2717 A s ofof it

504. A 7]Adu|9] ¥slA g

1. 406. 7149 WatHele} 9, WAyl W L @Ee AU 93t ZFAMusE AHsofof gt

2. 98/GPS A7) 9 =& ATFA AAgH= 7HEdu]7} *éilHOM ‘iq

3. Ao mAEQ Fefsole 2SS WAISH] fg ZtEAdE 2 7 A

505. H|/3dul o] HetA

1. +84 952 @A4H7F AFE ook gt

2. FEUEL BE GRE IHAF sio], Yol WARE W FHA} DS AT > AR, AF L FAFH 6
9 2% 201.9] FEAAH wet FRE ol ZHAEH 7L Al EojoF Firt

3. EPIRB/SARTOl&= siAIgAofl 7td-du]7} A2 =fojof s, 7tddul= SiAIFAY] 7]5& WalishA] gotoF it

Of

506. 74/799 HAY

1. +97FL8(space heating)> B2 0= 7HFEH, T 7 o4 7tgYo] g dt.

2. #4.11 Winterization E3()ol thet FH7tQHu|9t o7, # 4.14 Winterization E2(° thet F47124w]7F &
&= ofof gt}

3. 408. +9/72)9] WA et oA, HE stAAfAH Folle FotgRY Bt AlokE Wellste WY FAHCEREH B
32 71988 (thermally heated glass)?} A2 E]ojof gt}
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4 7 vekA 2)(Winterization) 47

¥ 4.14 Winterization E2(t) 589 3971444 2017)

79 7] BE1)

#24/mH
CEELLESEY
ANE A4/
CEELREE D

/8714 ho] A E o] 54 X
A4 24714
(podded propulsion ¥ o9 134 9 o]F4 X

azimuth thruster)

Gl
D Wl WARS @ FAA AL AAT & Y=S, AF L FAFY 6° 2%
201.9] AEAAHS] et HRE W FALE AZH ook B

01

Oh

4. 408. /789 #etAEe 3, BE AL FHE B2 A2 AolE 7tERErt AX ook st} § 74A] 9
Y £, UEHE 719AA E= € $%7|(heating with filament or hot air blowers)To 2%, AW 39
0 it AobS AT 1o % TAAE AU 4 DES BN A4, B A HHE AR A
& 1T 5 Sk
5. 408. 9/ 9] wetA et &, BE Audl(bridge wing)v= &AH Y= ofof it

507. AFTY 3 HAEER9 YA

1. 409. AF79 5 wgEze] YatA e} oA, o] He A4 JoiZ(airlock) 790 AFHAY 2 T
F92 o] AgHolof Fitt T, AL AeolHE —Er«l A7k §2) Hojokai.
2. 4y FHR(EAE Aole, Aeprdore] diA A 3182 fste] 7hset 3 77 AlgE ofof gt

3. 411. 3 AA S oA Fol 24 R QHEEH AD Atelds, + A4979 2 2229 Hds
9Jstel, A4 dul7t AR solof Btk e LLoZ Qg A HE A BAL WA A% A% st Ay
7} AdA|=|oloF gt

508. 39| WA
1. 410. B=9] WA} A, Ed 371H e UH 7HEANE Z3al of A7 7]k gt g4olof

of gttt

509. ¥ AA B A FA
L 411. 8 A7 3 gA ZAet a7, 714 & A7) 23 d@dole 7t AAEAM7E AlgEofoF et
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4 7 ¥ekA] 2] (Winterization) 4R

A 6 @ Winterization E1(t) - J&E 9 Z&+ 3FAE 2017)

601. L4t
1. 58 Winterization E2(t)2] 8749 3o, th29] A4S 9h=Es}tojof gttt

602. ¥7] 9 7rgk 29 Fdo] urakA g
L =29 9] A" 5 WA= 92 Ex 7tEEH 9 AA0] sta] # W fAIY Aol tieto] EEstof
oF g}

603. A7]Adu] 9] uskA g

1. 406. A714v]9] wtA2|e oA, Zv] e F4FC] W Als 2Ae 2ot RE kE Aoledle A #
ME Aok At BE Aolg H/e 548 e & JlofoF I (404, =)

604. ®]’3du| 9] §etA

1. 407. vi3du|e] gtAeiel o, & Fo] Qe 2Rl 7HAEHE ATotal 43 FH2 A& +g] 2

& Qe wixwolok g,
2. 407. VAP O A e} A, 7

gole 7tadnt A Eoof
3. 407. v]AH]7]19] A et oA, 8%

AA9) W7t A2dels e 59 @ AQgust AgHolok et

605. +4/7+89] ¥A g
1. 4.6 2 #4.100] Hsto], v Ao sl F5H= IH
AAH(AE S0], S8E AClEEe|R) © HAAS 7H A
A A'NDO] F7F 7| 7L A= ofof it
(1) % ofF BIR(=2H Y AA] A A4 ol A dite g HAE= 39)
(2) TH7IA
(3) 28714
@) sFEEmA
() 715 &EAA1ZA(ODME)A
6 457 € As7AEAE: E9)
(7) AL BOAS ZES AR 24
(8) HlFAstHIA
2. 3o Zele A 22 A7 v el AdY HIE sk, ulAEd 9 AUS AT 7FEA]
7 AXE A Za7t AlgE oo gt
3. X34 FA7|(podded propulsion T+ azimuth thruster) +93 F71% 4 EX7|#% 290+ b2 £ oj- 3}
o] g0 Agtstoiof gt
(D 7HgAR = (F FAFAY A5 Hste) o
(2) IA WREREA 9 F XA Als 9 Alojg Agt o] AF=ojof gt}
(3 F d9 2ddy, 7| 52 F A7 BE 12 A ;
4. ERE AA T 5 e %

o
R
e
o
fitl
-z
>
Y
1
o
ok
zj
yisd
e
9,
ot
luk

o
o
il
e
>~
oz
it
>
R o)
il
o
N
oY
Mo
S
)
0
=
[
o
Mo
=
rir
N
iy
ne,
ok
=7
N
.
ok
R
ful
2
)
S5
)
)

606. Ha9) HatA)

1 410. B3] WaHele W, 92 Qe BLH Ao mesolol k. A7HHE shtel 3go] At
b BAT @ AF 59 £4S oA FES oF8 Holok ArhAF L FAFH 6% 1% 201. 2 204,
H2). 457 75 I D WA olsol 4§D AP, vl WIS Fuistn Adsle] 24 AT 5 Y=S

SAL B9 BE Eb 02 498 5 75 WL 3 shigh iy 922 ¥ 4 Uk
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4 7 vekA 2)(Winterization) 47

A 7 A Winterization S - 240 g Qlgt HE4

701. B4 Axd 71E

1. BY4 AAtol= ZHl(ice accretion)&¥7} International Code on Intact Stability Resolution MSC.267(85),
as amended - Chapter 6 - Icing considerationsol met Z3totA 1= ojof sttt g2 B 4.159] 013
viel Zro] 9] WA F7F AFo R H3th. (2017)

# 4.15 2 k(kg/m?)

Winterization & Y7 Y
Winterization S(A) 100 20
Winterization S(B) 60 15
Winterization S(C) 30 7.5

2. 799 Qo) EE gD 2ol, AAAAY B 2
B 4990 Foid Ao g FHAoh o, FuA —i‘—?‘i Ly
T9jo] x3tefojof gt}

3. International Code on Intact Stability Resolution A.749(18) - Chapter 3.1 General intact stability
criteria®] ol HY4 7]E0] Adstoiof gt (101, 102. HX)

4, Q4 AARS International Code on Intact Stability Resolutiono] F3E 35 Adlo] 24 gvE m3sid)
F7IE, 7P AT A 2 Holk o2 AEo] thsto] E94 Al4to] o] Fojx okttt
() 594 7100 w2 Ao ASote A4 9 IAage B4 WAy 9 $9L o 22 g o

et

OHAA =5 H

(WhHEA AA LHAE AH
hYeds =33 gl 5 A

o 3 AR A

« J87bsoitd, Ak ¥ BE AR g

iF AEAE AE

St AE (heavy ballast) AFE

gx 3} H] += quH M—EH

A9 Aud B0 A, TUE HEL AN 4

oo 7RSS 93 44 BE oE Agd B8 29 49

s 23 3

@ A2 TE 53 /AL £ 490 A 49 3

mO

Q.

oEL 1E do _Q oo
oft I PN B T g

S
R

ok

<k

A

ot

rlr
B
o,
1o
>
rd

i
N

A 8 A Winterization D - Het8A (2017)

801. HiHdA

1. 249 94| wtEskA] AN, AFeh ARA; 749 ool 7|23 tiet AAE 1T & Sith

2. AZE 3] gt &3 *JEH(‘# =0, 2%, o1 A € ELT Ad Aeje 22 349 a4}
DE 71ELR st EF TR dste] AFet AxA 719 Fdojd Aol s} 12T 4 ok

3. o A7 A& A8 Winterization D(t) H7]15-57F Hojg & Qoh. B7|RS T5oE A 7
AALZ7F Eol7ttt. (9, Winterization D(-25)).
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4 7 ¥ekA] 2] (Winterization) 4R

4. AALEE AgHe AA FRAR, JFF H ALH BUHE A HA AR AAZECO% IA B
1€t

A 9  Winterization IR - ¥ A|A A¥] (2017)

901. A&
249 Ao WA ARk, Ao} AxA k] Folo] 712 High 47

T 5 ek

i

902. AlE&A=R

1. 78 AX e+ ¥ AA ZA (ice removal measures)oll i3t A D ZE AREAR7L A&= oloF st} (103. &%)

2. AXE ZAA e £ d8e RE ALAAE FEEC = W AA WY (ice removal manual)o] A4l HIA|E]
ofof st}

903. A9
W AA A (ice removal measures) : 104.2] Ao ©sto], o] Hojjxe] g70] Zro] Az E|ojof g},

904. ¥ A|A 4% (Ice removal provisions)
1 719 BA7L RS 49, 401.2) 7o) vk g,
2. & 41600 AFE 1§ AA AuiE2 4 AP WA EE LEsto] Z-8Eofof it}

B 4.16 9 AA An|

TRE A& gaAe 84

3
BN

718799 571 FUT 2 71 FH(exhaust louvres)ol= W A|A | 408, +9/AE9] wEHA

FIEET R W g 9 e wue gasie) 2yomre Badeer g, 2

fo

o AgEE EE, A7), AA7] E
AU W AAGATE AgsA Fe Ffele 27
ZRE Hostojop gt HIT 4 gl ol AAT
e HeAY B 7HACIEHE FRE Ee

sEe AME gtol AAstefop dhrt. =& YA HXA
o AAZE AgetAl @k= AN AATT R BARAE=
el <ol HA[steior et F8 ko AHgEE HE 9
, Edlkols 9 FYA EdAvEols HAHNE 24HF

[T o it ofN

408. F9/7€9 WA
B

»
i
cl
e
I
N

o

R rlr |o

oE,

00 rr 1
Tom

P71 AL 9 AT dAe Herty AE% 9/iz HIEooF | 405. Hut/ARAHE 2 3

= Sk Heozl, W guTo] AFHolof Tk, SECEEELEE
Aot =38 Aojols AYozye Budy ko] AU A4 WA | 405. mel/ARA 2
- AZ sl olok g, SEERER LR
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4 7 vekA 2)(Winterization) 47

E 416 ¥ AA 2¥ AS)

4% 48 WeAe ad e

. oz A5EE A U AR 49, AYorny REs] 9 | 405 We /AR L 3
[ele] 2
" St AA S718A7E Al E ook 0}‘4 o A/l Tt

2 mo]Z(hawse pipe) MAT(wash line) To]L 1jF9] AH]
2HE H5E 93 A&HQ &% E= 7tE AH|7F AFEoloF T
AAE A T 39 F7] A2RIE B qlojof g

SA mojm
(hawse pipe)

405. SE/ATAH 3 7
SIEERERLEE

o o
oE,

sae] 37 BATE W AAA EL ALEd ot
g | e wEHol Bk mR BARUReE Qe BV |
Sstel BRI} A5G 8 0 AL AT 4 Fde A5
2elh 4 slolof Bt
dloly AE719) &4 A5 skl 571 9 Ao % AF
Aol g A A BB A AZSlolol ek Aold A5 s
Aol A A 2 AL 1A 44T gl e o) Az | 106 AN IEA
Slojof e}
Ado] AT A9, A49 A%4e 2AL fAstel THEY 2
74 % AE W] AT ReETE AT U AEE TN 6. ar1a1s) e
B Y 45 AN ABSIRE 95 714 1
2 k5% @ e 240 Astelo gk
Ge AAY | dete Yozry Bl U 406471901 W
sy A B % ASPRAE ) AA B Aotk diet 4072 w9 A
- T Y AL P @ 02 B e A A |

ofof ek
A A0 AAEel e, 498 94 4 9 AN AT
Solok ATk, 4% RAEAGIDE WA @ s4E A A 0 A
Lo |AwA wmw 2Es 9 ewse osan wemne naHds -
TR g ga we 0 AA9N0E 230 29 Axdds Aga g | 1077FENE AR
A4 W AARA, AR 292 2 2T EE Y L9 AR
o 9o

_4

574 4 407,510 9] A

Yomuy REdy] 95 79 928 W AARAE 377 Aol
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F7ksto], o] 34 AZE MBIV Y 14 HEE M F7

EE 24 49 W AA ZA7E A solof G,

() A%, 794, 724 4 244 $A9A29) bdd Hag A
4 7 A el R A 4118 AA 2@ ¥z 23
° (2) g&7ol A9E 79 e
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2 A9 we

Wol 27 @ s Eel B AT FASAL, A4 ANE FAL YIS Fekske Ao 49 AR
£ 1 4ue] kAol ojsiq Aol gitk.

2 149 ok 5F& WSSt o] AAY AYS WA g1 WelE FAT = UAY, dH] ofolA Y
(heavy ice jamming)l A2 4 Y& o] & ACE B = F=rh

AP FUT diSES 7 2 At Hlwsto], WeiE FAT 5ol At spFjgith= Ao Fostoiof
Shet.

Eg X5H], Ay, FARA B Ve B4 g Yo Tl 5ol A HEoA = AR wgd H
9, AE= 1 Aute] diste] qYsFS HE & Stk

@Al 30,000 & olsho] oA tii-E 23 P fork towing)el WA 7HF HEgt AL
o= d#A Ut

ARpHozRE HYoR 25mold 5% HH(bulb)E 7H Ade B4 E3 d3o] ofFA =y, FR=
o|9} Z2 Ao tigjA Aottty THEE A AYS AR Art ot

A FREZS AP Ade W B4 hE 9A P B 9ol dE MEEHE Fcks AS FAR st
Art. A he W FA by g%

LI by (m) h(m)
IA Super 1.00 0.35
1A 0.80 0.30
B 0.60 0.25
IC 0.40 0.22

EREELES

1. 1A 22 201.0] Hdl= ] +2x9 5F Finnish-Swedish Ice Class Rules 20179 A3l= 1R 53
¥ 1.20] YERSIT

2. 1% 24 201.9] Ast= 129 S Arctictic Shipping Pollution Prevention Regulation©] %3t= s
F29 5FS # 1.39 Yech
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¥ 1.2 28 A3 Q9533 Finnish-Swedish Ice

¥ 1.3 28 A39

H| =1y

1583 Arctictic Shipping

Class Rules 20179 H¥l5& H|& Pollution Prevention Regulation® HHS&
28 A9 Finnish-Swedish Ice Class H3
JH5F Rules 20179 HH53 22 Ag9 The Arctictic Shipping Pollution
IA Super IA Super g 53 Prevention Regulations® HW&F
IA IA IA Super Type A
1B 1B
IC IC IA Type B
D Y -
IB Type C
n? II
(®l 1) IC Type D
V92 AFY IDEFS A4F BEE 875k
1o 2 Finnish-Swedish Ice Class Rules?] II
ID Type D
=33l A3 Aol
2 0 MFY 15 8 Aol AHsts 7%
o
103. ¥ 59 &5 ®A
AQEGR A 38 43 SFELAHY YXo| Warning Triangled} ) SFEHE FASoF k(g 1.1)
Warning Triangle?] 542 Wl Axat o] AAdoA WA Fof Al Aure] E5Agto] #5t JEE A

Fob7] 9ol

I
‘ 300
A
<5
o
S
S
540 mm aft
F Y
LS
230 |&
a9 1.1 ¥9Es 834

(1) Warning triangle®] A% W “ICE" EAY &+
fresh water)9] A% 1,000 m

o Zol& 300 mmE {A &

A Apgel] glofo s,
ol4fo] FEA=|olof gk,
rotoh g

s E4E4A(summer load line in

Tt AL YA ohstolof stk 42ty @ W

“
@ ¥ 5355 BAE 2% Uoad line ring? FUOZHE FHOB 540 mm Ex BAWRSSHY FH4 ¥
% 540 mm @olal o] LAIHolok T,
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104. 984

T2 55 1A Super, IA, IB, IC ¥ AXbd &8 9749 AZ0) digt 17 502.9] &8 949 &

842 oS3 Zr.

1. 849 HY
13 502.9] 29 940 U3t 349 S84 HAE H 149 eItk A5 D/ T2 AL o, 7= A5
oxe] 71 Qe B4E A5 ook dit}

B 14 29 829 a4 dele] AguHE A% 49

A F Ak gk
a(deg) 15 55
#,(deg) 25 90
$y(deg) 10 90
L(m) 65.0 250.0
B(m) 11.0 40.0
T(m) 4.0 15.0
Lpon/ L 0.15 0.40
Lpyul L 0.25 0.75
DT 0.45 0.75
A,/ (L« B) 0.09 0.27
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HE A WS

1 2 3 4 5 6 7 8 9
s+ Sulser 1A B IC Siﬁer s:ger 1A 1A 1B
a(deg) 24 24 24 24 24 24 36 20 24
¢,(deg) 90 90 90 90 30 90 30 30 90
¢,(deg) 30 30 30 30 30 30 30 30 30
L(m) 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
B(m) 25 25 25 25 25 25 25 25 25
T(m) 9 9 9 9 9 9 9 9 9
Lpow 45 45 45 45 45 45 45 45 45
Lpag 70 70 70 70 70 70 70 70 70
Ay 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Dp 5 5 5 5 5 5 5 5 5
ZzH /34 1/cp | 1/CP | 1/CP | 1/CP | 1/CP | 1/CP | 1/CP | 1/CP | 1/FP
AL (kW)
1R 502.9 23 1%) 7840 | 4941 | 3478 | 2253 | 6799 | 6406 | 5343 | 5017 | 3872
:ﬁgﬂ W14 502 3% 3% 4% 9192 | 6614 8466 | 7645 | 6614 | 6614
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