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(th +EHFoZ k5ol I 7F FRUAZRE A AXERA = B ASote C,F o/&F9 oz 19
1,9 dato ZEs}ojof ot

L
[3%)
ok
10
ol
ol
u=)
o)
Hir
o,
>

"}_EIL\::%Q : 0p =0y
AEed  7=0,/V3

S o, = \/J§+3T2:O'y
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309. A

1. ASA]

() AeAle &A%, F4 B @232z TEolAor st, 342 I9 1.40] 2 el gotof gt

T

S gRE AR ot B9 1E (m).
Py 301.°] 434 gﬁ]‘ﬂ?ﬁ]’(}’d) (MPa).

Lo AR A A 2 (m)

) B3 A 4 Quto] o] REAE 502.9 139 ZF o ¥ ¢7} 27 30% € 75% Eoh & 35S A
F(blunt bow)] A%, Auo] FA= thaS 1Efote] 301.9 230 #8E Ao o3t gk o]4olojof gt}

() @z FHE A 9 o FEY A FHA® FAY 1/2 oAl S3olu Hefzlo] gJste] 0.6 m ofst

o] 7tA0 =2 A =lofof g},

@) ALAE BYshe HYE SZ2RE 4 WS .
o A JE7HA] BFfo] 8FEOAE AS B 1 AR S

2. A%A

dRJAAAE T B2 HAE EFOF Frh(AY15 FX)

(1) d9AAE 181,59 Zo] 2719] Sojojg2mz B3tE 2 ZAH0| glojo] EX S AR

) 1719 #Holge 4 1719 Eet=g FAHE RS AXFAA] o] H=E wjx]sict,

() Egt=E AATAMACRZRE oF 3mo] Agjol wisict ddas AMdEHE TFEES Hojto diste] 43
Hog EgtE HjAgic},

@) QAo 178 9%t Bl 5o A 9 I AXFRE 4t gstgol st SRS F=
Astojof gth 2= E AHAstofof it

(i

AEE 4

a9 1.5 AFAQ od2H9 =
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310. AuA

1. 22932 Eolt g & s5o] TAste e WA fste Zzdz Edol= 93 AujAg e A4
Atol= 203.9] hyHth & 7HAS frAIstoloF Sttt

2. 2% = 35 A4y A9 9wt 2 532 & Z=2497(side propellen)d AFH 1.5m W0 2A o|FAZA
H7Fstofof gt

3. 2% Ex 3% Aute] A% & 299 &4 9 Au#e JuEA(plated bossing) 22 E&4ol HEsto]of
ool o Qe AE rj;i(detached stru) 2.2 & ¢, a74] Al B g AR 2aehe el diste] S
2{3tofoF Jhe.

4. A34(azimuth) $37] B ZE Z29d 59 AR AAEH(stern region)t AW|AA(stern area)ol Al
o] Wotgo] S7etRR Avf F29] AA Al o]ZAg ilstoiof gt

o <

1 9A 43 A2 PR WAho] £4T Aol MR £4o] HAHEE HAStelof Tt
2. WAQY FEE IP1L6H B TR T AL VI
3. 0422 olg] AR B¥sel F dol9 SYH F2Z T A2 APU

401. & 2 ZepAR

ze A9 V5 2 BE, fE A%, 05, zedd 59 PRASE A4S 4L 4F € Z47Ae gag
olejg Adte] ASHE ARt B SFEGE offsh 2AL 1 olgololer Bt

IA Super 20 knots

1A 18 knots
IB 16 knots
IC 14 knots

greF, Adure]l A Ho 2&Eo] O bW, AA £2o] Ao ARgHolof gitt.

2. B9 SRAeE E}S’J AA7E Aol &3k Aoz 7Hgste] Z7gstelor etk B @ ¥l 5E32 79 & %
S0 Hig HosS AHste “7410}04‘# Kiss

3. gHjS2o| 1A supero]ur IAQl Aol Al 9 B Ao FES LIWL shg7HA] d%d ofo]A o] I(ice
knife) ole} 5% WHoE t”ﬂr«l AY AFortH iﬁ}E% stojof gttt 9 B}l EBE 7= A
Bt 9l ofo]A ypo|zof HAl= 93| 1Fsfoiof it

4. U5+ 1A Super ¥ TAS AHro] 9, W 9S FAL wf o] s Etoll A8k Skl AE 4 Ak
£ 5ol wetof .

() 44 2EPEA S FY=SWETL FA]Fofof it

2) 2EAY F2EE AFe BRAe] dste E30] A & A=E dHstoiof
(3) Bt 2EH9} 72 AAT A7t A Fofof Fit,

O

Bt
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402. o]~ ojx:
401.9) 339 ofo] 4 o]xe] 2L thgo] e (1YLT FH)

1. ofol Uolx ARE BE AA 2ANH SAlurt ofdhe] Yofok et

2. B4 WAL FAA e Aol AL AL ohA Lpo]xst 3§,
3. Y5 1A EE Super [A9] RE AU ofo]a olng HXT A AYU

uwL |\ Ship hull __~ Rudder stock

Ice knife
Sternframe

Rudder

3% 1.7 ool Yol o

501. 713 &89 A9 (2018

279 22 po @2 Z7)o] nRded AYY 4 Qe A% A 29 AR BT o, F7|B Eo|
714l Wolt A& o] dalo] AEE Aol FW 2L 1 Ak 2= Witk 27 Sego] £
fo| Eelo] 2ol 21 EAEISET = RE)] A% A5 AL AT £G4 /W 29 @A) mgHolof
3,

502. gi95F IA Super, IA, 1B, IC 2 IDO] Hislo] 7 &= F7|H* %
7139 (P2 of9l Al gt A oliolojof s, 5T 1A, IB, IC E 1D thstod= 1000 kW, H¥SF
IA Super°l thstol= 2800 kWHTH X#OW% oY Hrt.
1. 8019 A9

Autol 214 9 7]gt WS oo Hake A P

L D A7 ARkl Aol (m).

Lyow AAFbow)e Zo] (m).

Lpyp 2 AASY P2 Zo] (m).

B D ARk HAE (m).

T ©202.9 28] 93t Aeko] AR BES (m).

Ay DAY Abow) WH (m?).

o : B/4 1Al Slo1A 9] £49 A% (deg).

o, ARk FAlAe SlojA 9 Ma=Ae] AL (deg).

by D B/4 YA AolA 9 Hr(bow)e] BAF (deg)

D, cxzdy A (m).

H, : 29%2(mid channel)9 9 ZZHbrash ice) TH4 (m).

H, : Agbow)ell o3 HiAIE R FA (m).
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LBOW

x B/4

Buttock
Lpar at B/4

Jo]

2. AR
20034 9% 1% ol g0
IC B: IDE 5254 3
3} WESALIWDAA ohe
UHIB)E A YESAelA 2%

Ste S Apgstojok gt

A FAAY olet 557 AxEA e Ao gA S+ IA Super, IA, IB,
F71% 292 2020 #4849 A 22 A4 FIEY A HEFAUIWLE

ZF Akste] A FolA & gk olidolojok gt mst, AEre] Zo|(L) ¥
#olofof s, o2 AA M4 (parameter)= A WEFA 9 o WHEFA ST

I
L
=
Al
A]

rﬂéoﬁi

(Ry/1000)?

P = K;T (kW)

K @ % 1.100] 23 A%

® 1.10 A% K,
zady - 7hd oz n2Ey E= A73A/44957 14 Fx ZEH
1 24 2.03 2.26
2 &4 1.44 1.60
3 &A1 1.18 131

ol K, g AHA FGA o] A8t ARE FAFA diste] gFEE EHE 2] flste] e

o] A2 & A6 F=E)

Rey @ 8 ZZ(brash ice)®t 170 ZAgd EHSO] A= +Z(channel) $9 A% A (N), o= Al
uEtt.

3 A,
L

Ry = 01+C2+03QL(HF+HM) (B+CHF)+CLPARHF+C(;T)

C, o Ao wEc ol ¢, & 045 o]4olojo}
C, =0.15cos¢, +siny sina

C, T Ao mErh T ¢ < 45 4 A9 ¢, £ 008 it

C,= 0.047¢—2.115

Y

Of

St
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174 g3z 1%

Hy o Ao &t
H, =026+ (H,B)"
Hy ool gE

Hy =10 : 9953 IA Super ¥ 1A
=08 : 5= B
= 0.6 : YS5F IC
=05 : 95+ ID
G % G RZ(brash ice)ol AFH A2 AT As=A th3o] TEH
5= IA, 1B, IC ¥ IDE ®7]dk= A9 B9 : G =0, G, =0
HYS+H IA Supers F7I5h= AdH9] A

Cy = fBLpyp/ 2T/ B+1) +(1+0.021¢,) (f,B+ f3Lgow+ f1BLsow)
C, = (1+0.063¢,)(g, +g,B) +9,(1+1.27/B)B*/ /L

A AFE e AE2 9,2 90°% T
SfroSor L3 f1r91:92:93 Cs Cy EL RCG R L1110 ek g
¢ © arctan(tang,/sina)

5< (L7/BY < 208 wEstolof g,

"Jﬂ*—]fﬂ Bt B3t 719 HE Ell ALY 4SS AT A2 Are FF 19 1042 F=23H. Als Ftol
5 19 ® L199A 43k HHAE g 4 55&011 THE Ree ok e S ARgstolof

111 fl,fQ,f3,f4‘ngQ‘g3, 03,04 L 059] 4y

F£i(N/m?) 23 g, (N) 1530 Cy(kg/(m?s?) 845
f>(N/m) 45.8 9,(N/m) 170 C,(kg/(m?s?) 42
f5(N/m) 14.7 g5(N/m") 400 Cilkg/s?) 825
J,(N/m?) 29

3. YSF 1B B IC9 d=A
20039 99 1Y Ao &Zo

1 AA HAAY o9k s AxdA A Ae=M giied B = ICE /4
Stk sk A, 718 8 (P2 Aol 9%t & 01%2 stojof shH 740 kW m|gtoloj A=

oy et
P =fief- f3(f4A+Po) kW)

fi P IREA Z2do] AF9 1.0

7Him A Z2E o] 4L, 0.9
Aol w2t} i, 11° de "aE glu A 49E 1L1E S
fo = $,/200 +0.675
¢y @ AP} A HERAC] olFE AT 4E() (A¥ 1.8 FF)

fix fo= 0.85 o]ifo]ojof gttt

f3 0 The Aol wEth Tigk 1.0 o]4Folojof gt

fy =1.2B/AY

fu Py E 1.120] 2o
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1%

1% gg+=z
® 112 5% A9 #

q53 B IC B IC

Hjj =5 A < 30000 A = 30000
fa 0.22 0.18 0.13 0.11
v 370 0 3070 2100

(H3)
A 2029 18] o2 A WEo A9 w4 oy 80,0008 ¥& 8+ gl

= IA Super = IA
o =URRE 208& AIst= 9 1

i)
in
S
It
12
o
fu
>
)
ok,
olrt

o &=°l 741] Q"‘ﬂb} ol¢} 5 A=A
s A% 71w 29 (P2 20059 19 19 E& v
17]]-;(] 28}9] FA o A okyt st}

419 3 =2 £9 7]
A ¥4(parameter)?] #to] E4ste] 8517] ol

B

3
= O+ Cy+ Cy(Hp+ H,,)* (B+0. 658HF)+C4LH;+C( LT) 1

A RIS HE A9 (= 0, = 0
RO RA FHASTE ohd A9 thgo] wed,

= I
= 1A SuperE H7|5t= Agto

BL

32
C, =3.52(g, +¢,B) + (14—1‘2—)—
2 (91 9o ) 93 B \/Z

L oAmogA ML A9k thgo] Hed

45+ [A Superg F7|sh= Auto

BL
Cl == flm+2.89 (fQB+f3L+f4BL)

C,=6.67(g, +¢,B) + (1+12£) B’
p) 00 g1 TGy g3 “B \/f

FisforS3fu91:9295 Cp C/E C; @ E 1,139 9% 3t
5 < (LT/B%? < 20& 9H55to]ok g},

B 113 f1 fo f3,f4, 91, 92,93, C3, C S G o #%
£i(N/m?) 10.3 g,(N) 1530 Cy(kg/(m?s?) 460
f,(N/m) 458 g,(N/m) 172 C,(kg/(m?s?) 187
f5(N/m) 2.94 g5(N/m"%) 400 Cy(kg/s?) 825
£,(N/m?) 5.8

5 K, Bx Ry< AR 02 Wy
2% 9 3Po)A FHohe K& Rops, AA ARt Aol et Ha g £ Sltks A4 stofl, At Aoy =
17

g2 2021




1% gy7=

1%

/\

o,

A Aol ot gtez fiAlE & QU

7 g5 E ¥92 Fk SkEks)? £29 29 £2 Y &
5+ 1A Super Hy, = 1.0m 2 0.1m FA9 Z2&H
1A =10m
B = 0.8m
IC =0.6m
ID = 05m
A6 AT 2018)
601. A&

1. o 4o FHe JU5F
£ 9EA(ducted) L2BHE A5t 7)) Bg3,

T FAE A 7R

IA Super, IA, IB, IC 9 IDo|| ti3lo] 7}¥uz] ®

O

=

Hl(consolidated layer of ice)

= 1ANAZ A= 7§54 (open)

2. FojA mEEe o152 1YY n2d9 JAWFS v AR U shEE ZFete], AAEU &4 =4
oA Aute] AA| AMESE F AdldEE W skEolth ot olE sk BAE ZEAHV W &4 Eee AR
Zo] AA W& Holv= 4 24| tistol= HE5HA] etk E o] HY 7JE74]4°1V\1 o5 2@ Ho] 3
AE A58 AAES SHOERE ZRAHE SojZd fo mgdee} WY H4oAE S 23t gt

3. zEdgejel Ho] 4EAEoR Q% sk 9 AvAH A% Yo HTALOR Qg stee ILEshe 434
(azimuth) ¥ 174 F3XE AYAHIE o] FAS H&3drh Foljd M4 AAH A Y s 49 &
sjz7oA Aure] AHEST B AAEE | shEolth. ARAEH FAY =R Frs AGAH FA7E S8 55
tisto] HAE A =7 W sk5Z A7)0l SEs5tojoF gt

4, Z299 97 Ass |- it AvAE AA I 49T I steS LT otkF A& Hrlste a
it HECE AFT-AYd FF 729 G g Jlo|=gglY 1045 Fugtt

602. 71%

c : G7i(blade) &Y H(chord) Zo] (m).

Co c R HEAE 0.7RO1A BV ©He A Aol (m).

CP D 7PA T A

D P ZEEHY AE (m). -

d P oEdEY Ho] vZAE (ZEEE FHA) (m).

2 coEdy A5 Ag g (m).

EAR D GM9 AN HAN].

F, DAL S dASe Hd SRF G A (kN).

F, DA FEol gt gl A wE HF 9l sk (kN).

Fy D AT B Aok Hd AReF 9 @ (kN).

Fi.  Wsks (kN).

(Fio)max - AERARESE Z DAk A Woks (kN).

FP D 1A A,

hy Do EpAoRRY TRd FAHA9 o] (m).

H, D IREHE o7t MY AA WESY FA (m).

A D NFEE BEO] 7| HEo 9 HE BIol SAASHARHE (kgm?).

A D AA A 9] SIHEFHAARAE (kgm?).

k D Weibull &3] it 3444

LIWL 3 9854 (m)

m L SN A=9| 7187,

My, el S RHE (kN - m).

MCR D A&FHYEE.

n g A £L (rev./s).
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1%

:'\'“QZ

QO N

cmax

£

ax

Q

‘motor

IS

DL L

smax

a
8

:uég@

N T NNSNSNNT

S o Qe
O

2

Ot
Oy

J; ) bmazx

( ice
(O—im ) fmax :
(

)max

Tice

D AR EHCA A&HHEE A, BEAE 0.7RAIAY
: E8= A (bollard condition)olA] A& W& A,
: E3 (kNm).

c Fd 71 E3 (kNm).

cnzdel yo] Aogor Qs zH#A] HYET (kNm).
D A71E2EHY 13 EF (kNm).

D ARG EHCA A&HAEE A9 FHEA (kNm).

P ZRHYSANAMY SFHER (kNm).

CSHED Q.9 FHdigt (kNm).

D AERAE ST
e eI IS
DN Y Fued e BlEHAEAAIA fojRl sk
ZEEHY BHAE (m).

e 9E HAE (m).

coEEEo] 2 (kN).

D AR
D AERAE ST
D AR E ol A
D EANA Y S (KN).

gl AL 0.2% XA
Dol A 10° Ato]EolA mhylHE Y] Bt
D 10° 39 AfolZ] digt 57t HZ J5s Y
D A=l digt EASELE (MPa).

D 7NEBE 0,05 =06 ¢ 09,104« 0, (MPa).
D712 T (MPa).

LAY g5

L AL A 239 3 mzy
L sge] me nede B SR g 7% 32 Aol24
L AERSY B el mauy G 4ol & WaE Aol24
g8 it 712 5% Alol24 (10° AolD)
9 24 Y ok mzuee] 8AR,
L uAE 07ROIAS] ZRWE W3] (m),
o

29y DX (m).
H2]E 0.7RofA9] 28 3] (m).

A= 79 HYATEET (kNm).
Y7 gzo] 7]% ARAUEET (kNm).
2xo A% EF (kNm).

i OIN

Of

Sy

T o ©
=

o

CEAY I B A (m)
29y 99 4
CYdZog 3AE Z2dd gfet B 4528 4% (deg).
D12 @ AESE 7] (excitation)of]l Higt T2HH WEIY A7 (deg).
2 22 I s 71 (excitation)o] dist =2y WEFO A4 (deg).

LB ma] %t HEARAS
L AYE 27) fate] o WeARAS

DO ERRAS W AF 5 23
CoEAAAS Hd Y 23
DAY S AES 10° §Y AlolZo] diF SRS AW JRAAAS:

W= (MPa).
02 7% (MPa).
AZ (MPa).

Ure/? =07 - Ty EJ‘E‘ Ure/? =06 - UO.2+O'4 * g, %‘ Z‘}"\% %}1:

LB EE FE A% 39 F A3 (Mpa).

e AR HSAADE (MPa).
CEY Y 22gY JsksoR QI F3H(MPa).
HAd) A9 zzde Yskgoz A F8H(MPa)

% S8 = (MPa).
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1% 9972 1%
B 1.14 339 A9
Al A BN 29 AE
Wi 4o BRANEE Egdel, Tzdet W 4u
4goz Qstol g Ao meme Wi Aol A48 _
A nzEe We AEALS 9% 44 1.
' lw o g AY P0E Q. 99 WL oR me | B AEANE HEAA Y
Aol A 2. a9 1.9 FZ.
W 4o ERAGES BN, nz@AL Yo 4T
4oz Qoo @ NSl zzae A Aol HUAES | . s o s

Tl s e A9 a0 @ we wwe ogr me | e ARARE AR AA E
HOIA 4
Wl 49 FHAEES BNl TemAe Yo 43 | meuy sFe Wi Y Et gred 2xg

Quae | 2802 Astol & AY m2W Wi o] S | gHoz H8ay| Geo nzEee FE A A,
% 3 WAt AfausEa AMERIE A5HOR THFONY,
neWes Yo 4oMgoz sl mpmeme | Sr o e TAEH 48RS Tie S99 4

T AAE 93 7]-(excitation) FHO FHAZA

T, | el Qa8 & wase Aoy 2ue wae = tation) TEA
age Sgeln o G sansam o | TEE T U AW 29T w59 A
e - AL gelx] gheth

_ _ $RFAT S 24 s A8EY. T 24F
] \ 5 o5 ] = u r !
Bt 98 gugson At RRWACE I e qw 10 299 29024 488 4
T, | gel Aeagsn 3 wads AdaY 1 30 39 ; o

_ o Stk T FAAAE 2P A AL 27

£ FRAFES Yo Heote Zeael Fymort |

W 4] BRANEL mYetel, ¢ A meEE A | _
_ 20549 $REL Q9 2424 12T ¥EY
o ] raom olsl Huiule T

Qmax ioﬂ/ﬂ Iz 319‘]' H’] /E) Z|o o= ] ]' -“]EHHO‘I'I’EE'— ;ﬂ“':é— 75]]’3’—% -?-]f)fl' ] 2 Eg2 /\}--Q-QE]-

AHFUE BT W £42 AT AF 9 945 . .
2ERd 44 UAE o7 5 Us 2 Wl aAe | Do 0 oreR B &S AR, e
T e A e i 82, m2UA oY, 2evolgel A4s Fohe
n3g Qosid Bag golo 1 YL 08RAH 28 .

2 I o AL 1 B4e A7 nzud WY B
o 2 REY &4Q QosY Y AS HEW 9
AMEGS WA 08RIA WA FAHT A/FA B 6};:];4 N " e
2 3 Aol Aele) 2/3014 FejAok aAct. ST
W AAEEY A%) =29 nzdeye FAEE =2

Qo | A 349 54 g nejg meA2INe) Y | meue 24 289 44 B2
suEa
W 7A@ 15 B39 neunge FRARE B

T, | ol gt 249 55 W veg rzEdzdMe A4 | neud 24 259 44 2
suay
WEY 3702 Q@ AdiH B b mzue oud

Eyo| 2RO AdAE BA R ASMIPe] et HAtE

T AAE B 9 AsHole] g AANE
H Tyl A A = AL AQ ’(‘3 AN A =
F, | U0 SHAR A GRAEA AW SAS8 WA sog g4 9 sspolgal ga 449
Bgatt AT
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17 gtz 1%

B

1% 1.9 WAF 07RANN ZEAY $H0R AEshe FHF WA I9 U3
@A BHE 2 22 AR YE)

29 WolEe 24eksd qold, B 1150 %01 AT Zo| 2 23 Fevt na=qr
47 Wskee 243 Sstel, Ay e 2707 A,

zegeo] Solke A 44 YBEL A, - 2H, - 3H,° 2718 2= A7) Yol

H

-~

ce

J220] (M, ) ® 1.160] F0i AT} 2o}

H5F Auo] 98
s P42 4 g gols &3
e Aeto] 454 (ramming)ol 9lto] otz & 9.
IA, 1B, IC, ID WaegoA 2%
® 1.16 WEE9 ¥4 (H,)
ke IA Super 1A 1B IC
29| o7k dA Hd HE5]
9 (H,) 1.75 m 1.5 m 1.2 m 1.0 m
604. A=
1. 5ol &5 As
Zzdz g7, 229y s 9 AgAEH 24 5% Zo|, do =E2HE #EY Awe 28 ARV AEY 5

Hj oAl AJFHOA 15% o9 dAlE&=S 7HAoF gtk B LAHUOIE & A H = MEY V-
FHAA Y S stojof gtk -10°ColA Al W9 AF2H V-12] FAAYPOZRE F3t BFESoHA Fhol 20] o4
ojojof sl FFEAFHY A 10] o]4olofoF gt

2. 3 220 =EHE A=
5 2o 2He AEe 7 Ex SUE A4 AEolojof gt -10 °ColA Al hﬂ«] AREE V-2 FAAPC
2HE FH3 gFEFFoUA g2 20] odolofof it o] 8742 ZRHHE I BE, fAAo]FE, & EE, &
Eg xt 4 EE 5o F&3drh ovlh o] 842 Hojyg 4 7]of §Y 53 Zol itq A3 FEde 1’]%3
A Geth EE 0|99 FEEo) tiste] HEolE A9 LS ATE] AHEE 5 th o] BS HAASHFEY B
FFodAE -10°CollA 10] o]Atolofof gt
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605. A sH%
1. 011 5152 94 REQ) J& AL AHgey] A% Aol mauee} o 4548 Bt WEESNET 5
HAsHES 2t Foksolth. A2 Y s Ao ARg4T Bk 3 dojg 4 A: M ST Ay
o0 7w Eot gaA 2 AolZ 29 sFo] g o 422 @
2. o] Ao Ao AGEHE Wso] g 602.0] EAE @92 FolHof et
3. q5F 1B, IC € DS Adbo] FP5 A oA Zehdrt dAs] A7 G 49, FAZANE oy

TA9] whe} AA = ojof Fhet.
4. 2293 Ao &= AASS
Fe ZRAH7 AAgoR sdstiA JESS S4ske Sl =293 978 $HoR FIYal sk Al
A4 S Bske A9 Folth A nadert dAUFes JHstHA HESS Eaote S0 Zrde
9| dolth. Fot Fre =299 §of AR e &

G71E Aoz #F3]8 st MukAe4 = dlAgs) 3
S48 S| HIRE T EAlo] 228X orer} IHBE o]SL 3 Urlo] 2zt MEe HLslolo} shh
(1) A4 (open) ZEAeAAS Hrh) FHF A W, £,

Z}

Dy, T Aol mEn
By =085 - [Hu]!* ()
nohmAnegee] Aot BANISEEE ¢4 JeolA asdad A), 14 NAzz
o1 A1 34 SASECHE £ AN asEas A)e) 85
@ Aga medeolAe Jd W3F @A 1, F

D=D_9 A% F,=250 - [ﬂzﬂ . D* (kN)

D>D. 9 Ao Ff=500-[ 1d « H, [E/;R} D (kN)
(1*5)
Dy, T Aol wEt
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3.5 11.6 6 720 8.5 119292 11 39.917E6
4 24 6.5 1871 9 362880 11.5 136.843E6
45 523 7 5040 9.5 1.133E6 12 479.002E6
5 120 7.5 14034 10 3.623E6

4 Hz9 38 7&
@Y BE AAM SRS B 88 7IEC] SFHloF T

o

g Jat
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O-ﬂ Vel * V2 * Nt VY Uexp

Y- BA st AT A(EY B2EHA| 553
Vo - AEHEE Z7] & i3t FEAS

T CHE AZE 520 gist A

G B gl dig AU

Texp * AFONA 10° AbO]Z =
A 2 ol 8 & UE AF HE #ES A8AFE AREstolor gt

Ve = Ver © Ve2

A Aoz, e B gl Zedee] S 732 605.9] 1gE d % ﬂi A Sl A
Astoiof ettt o] et A Alee 1.3E4 Fofstal mzo] e FhAeE 1550 #of it

3. mzdd 84 9 93 AojAT
1
é ‘__

605,91 7900 THE A4 FUS BU mewE WSl S4E A% el e 9B HAASE 10%E} Aok

23 AUAE, ARl Wold, AS, BdA 9 RN 57 2L & PEL 6050 Fold mzdeisl o 4
sage] A9 4 =S AAsiolo Bk 3¢ 23 sh314 PRo| U ARASE 13, A= 350 T AR
A%t 15, SAsHstEoA o) et o

220 glolH FHS 20714 Yol &
9%, 89 L UEY 3439 2gos FHuHol} g Y L vEYSYS g A4 g

5. A3 F 3307
(1) A4 €43
zzd8 g9 AE Lshe A7 840 FUtste], A9 AHAEHE LA FA9 B9 YA 5
of diste] A ook 2t sk A2 W 2 9 A 2 wEtuHY 22 VIEoR AFAH FAAY
T E1E AW S sEe “ﬂ7}0}7] sl FolAlnt. & 7HA] F8e Wsks AvEert =3t WhksE
Aejstr] flstel AddldEn. sk dle 28 1159 99 Hste Zzde 7)o fste] g7 4 A5 &
HaE B4 e S ¥R
- 2P 2H A4 e Z2dY s|Hd gt jEY 54
- TAZ 29SS T HYoR ABAEHI oy
- G A Qe AYAH e SF
ZEPIF, AAY] FAF 9 2F2H SAs @Y &4 392 —é
e 4ol d7Es BEol Hdl skEe dorle = Ji
5‘4EH

gl &Alo] AF-3} Y Hiako A whAlE W AT AE E|9

01 e & =S Ao ok 3.
aeEojop gty dubzoz,
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ship movement Ve

Huog AgAEVE 1F

a9 1.15

3% 9 34 3%
Aol ¥ AN SE A9, 2 F W]

24 @ xzde sud 34 dot WE
2¥ 29 9Ixo] ol &gt WIS A
o 2g2EE gue] B4HY oA SE2 Y

S Qojd sizo] AW & qlojok At 34 S5 E AuE
mofo dojutty YU A4 M Fgo| WA o e
Aol AA Asketd Yool Thset o A AAT S Y=E 7o WAFo| ]

water line

3% Aueed o

1%

Wuozyy Y48 YRee Anad
37 9 4] AR G4 ek ohet
2eo] A Sxo] 2 WA AL
A A WEeo] AdaH BAE WY
12600 Folth A% FAe H7AY
R
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126 A4 2HAHY HFF st g stF dH
st A g s we ¥4l
shig movement V. J‘
s .‘ F‘ gl
[ (t rj[ 2l { ‘
sts AH T . . . NN : s
a ZAR AHog FUsk T i ]
iHiHOHk]PJ F,tz '6‘*1‘!‘01] EH felan =29
EXotE e ¥Eo] &

YT 94 934
/ J

Wa VoV Vo

/

345 44 T, . _
FF4R9 UuA i) 29 —
2ALE0] ) B 50% | 0 i wa arato) 4g My
r s—=o° - e} ] - n e
—

YT HdA U334

=7
e lanl =
SkZ AF \ "
0]"6‘ OEH 7110 P—E"E ?:}'f«’_‘ﬂo] Z]'—g— P )
EEAY FYF Fy; . o [ Y {
Wojx WA =EFAH, RS2 0N(H,,) —i—-4t e =
= 5 {-- 3
c ot o Axuxg A il
T J T
|
o

AT

4% 49 T, el s .
e 345 gydez FU
nzgy suojAg | £, eEE By areie] Ag

9T 44 954

waler line ship mavoment Yy,

A

e A8 T $74%9 yniz Fuo] 39 T s
nedy suolMe | £, 50% | O N o K
% 2Eol% EE Yeo] 48 v {%Y ="

YT HdA U4

water line ship movement Vi,
(VaVe Ve Ve

1= X T
% A T 3730l gydes 2
2

B e Fy =
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1% gy7=

1%

E 1.26 A34 2¥AEH HFF st W stF Ad (A5

4% A 7 5 W w9

| |

water line \

|

; 0
(= s

N L = !

% A T, FA% FUT BEE E: | |
celad BA ER | deo] Hg. w2 FE WA
wZoHe] @ wg | " RS =% 70| [ Oz

3 W33 et -

H3A 4% slse v ACERH Aiddd. ¥ wevy g2 & 1.279] wEH JoAY 44 2F &
B E 128 9 E 1200208 SEHAL EE doluol 44 44 29 458 A48T 4 Ik E 128 U
® 1299 Ueo= é‘j}"ok 4 e 2F2HY F P FIMY 342 UEdt PVl Z2d #HH9
A5 WY 34 £rv 9B F4HE sk T,7F AREHY, vl 22 FA Y FF AAH dE A
o s SEEA To] ASET U el A9 TUF S0 e 32 457 A8H,

F;L = CDAJ[34‘5 R{: (muf’vs)ozys (kN)

R, 3AFRY F RAE, 18 1.16 FZE (m)

my, © WEY AT (ke)

vyt W% A A £E (m/s)

Cpag + 4 350l it 83 SiAS. COpy/t FANA 2 45 £ 1.27°] HEth

oMsh 2L uETY TN FA] A 57 3A F UASLS heAle Agsiel 2ywih

A%

I9 1.16 RO AH8E
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~
(98
g

¥ 127 Y A5 9 4 SdiAsol i ooy g

IA Super 1A 1B IC
2B AHE FASe 44 BEY FA 1.17 m 1.0m 0.8m 0.67 m
(H,,.9 2/3 H)
=3t WEY AF (my,) 8670kg | 5460kg | 2800kg | 1600 kg
CppfFOIAA e 732) 1.3 12 1.1 1

E 1.8 A 34 AN Ae2dol g 34 S

IA Super 1A 1B IC
F 2% WFolA 9 THTF 4 6m/s 5m/s 5m/s 5m/s
Ao XY U FAME =29 slH E | 4m/s 3m/s 3m/s 3m/s
£ 37 Z24dd9 dt F 534)
ALY 23 A IIF 34 3m/s 2m/s 2m/s 2m/s
Aoy 23 Al 9 54 4 m/s 3m/s 3m/s 3m/s
(T A3 Adh

IA Super 1A 1B IC

F T HFAY FLF 54 6m/s 5m/s 5m/s 5m/s

a4 Y g SA(E ZEH 5E 4m/s 3m/s 3m/s 3m/s

TE g7l 2499 de 4 534)

T 54 4m/s 3m/s 3m/s 3m/s
Huls F3d 49 AgAEH EA A9 I3 9 k5
H 279 A Ak dutdoR ] 204 g Sttt b2 Aduto] Ay A, Ak ¥ £2 ¥HE
EHA AgAE 95t WAsl= st APoH Hoh ¥ EHols= EE ZESo] A5t I otfole H
E5o0] vZg =2 ot} Hoto] TAY Aoz AgAEVF HHoZ ntuEs Holtt. olfF 4FL 72
H ZAqA =PFoz 23517 W&o E3] IA Superdl Ao F2 yepdth ot 3L giUsSES A=
Aure] AgAE EF FASH W2 Adl &5 = o] AgS AYojof gt} o]t skE Alve| e A% Addr
z27] &2 & 7N E 28AH 4 REoA QYo R muEr oy AR Ao AHAHE 7= Ao
AZsts 49 E= Ao AAEE 7HA+ Ado] T A9 ATt o]fF Ao Hd kg0l =
gt stgog 7hpHE. A2 EE ¥ 27 A&HY 538 e FAEUSA IR 3=t % fEe

E 1.30 Foi% 3k5 AHlol Histe] off A& ARgstel rhEojof k. ALt Rt e g2 B 131 9
E 1.320] Fojdn. AHAE BWO| FUT FHOR s1Fo] HEH YoM A F £ & 131 E=
E 132004 722 5 o gidoR S5 Addhe] Wojre] dA 44 & St ARE 4 Ao

Ftr =0.032 » VSASG o H:).S) R AtOA74 (kN)

v, @ A9 &% (m/s)
H, A7 WY SAEES FAE & 99 FA9 18 %E $t) (m)
A, - 2329 Bz (m?)
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£ 130 ¥4 9 k5ol bt sis Ad AS

515 “3H g 552 = WY

s gH T, i ARl dEHon ddd 2
HEA A3 4A 5% EE gEo] 24 : S
4 ve Aed

zZzd FA

det = o3y
e BE o5

Ship movement V., B

NS

3F A4 T, | F,.950% | #ARS i duo] g
A3 A BEsE B gejo] g SRR

A

BE 1%

o L H
12 ok rln
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¢
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nnofnann
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174 g3z 1%

E 131 23287 Yo g wyg A4 A 52 AAske w2ty
G 23 A Au] AH2H)

IA Super |IA 1B IC
A W9 2ds FA 1.5m 1.5m 1.2m 1.0m
A7 B9 5 =4 8 m 8 m 6.5m 5m
271 39 BE S=(FYE 55) 4m/s 2m/s 2m/s 2m/s
27 99 T5 $=@FWF 5% 2m/s 1 m/s 1m/s 1m/s

E 132 28267 9Woe }us A9 A 5 AN et
(e A% AuolAel Fe 2HAH 94 BE)

IA Super |IA 1B IC
A7 e Agks #A 1.5m 1.5m 1.2m 1.0m
A7 29 5 = 8 m 8 m 6.5m 5m
27 9 #5 SEEHE oF8) 6m/s 4m/s 4m/s 4m/s
271 39 BE S=(FYEF 55) 3m/s 2m/s 2m/s 2m/s

1 WA 4545 J1do] Lede 847 20549 159 WY 0 Y AelaE A4 A% Deg §
A% AES WAL A9, 2ALH BA WA A5 B Fasih Wk A 29 50% oW e =
7(

2d o4 SEAA AR 1% 2 AES BA0] QAU EE T2 A 28 50% g9 BA U A%
S5 A9 4 ULE AANAY § 3 ShiUe Holol Wk FUF L FPF Adad A BRAFHY
B4 Wy 9@ s Qstel 7bE Wepol welwlolof Gk olo] Hstel Al RHEe] 44 AN ndY
of Wadtth A SHEL W] A PHES DAS-AAW AUSF AU A8l U sol=alo)

1045 gt}

607. HAEA
1. 89

42

605. % 606.91 Tha A=A, 5
2 714 W Sl Hstel Folxl |
E3, W2 9 AfsE A4 ARG BE EGstelot 511 606,91 18] Folxl

)
2,

A3t go] WetulE FEPHE

Zshofo} gt

%

e W 9 2A4 49 SEe FRAHE U WekEd S8 & Yk FAAE 122 sojof witt,

3. 47 94

(1) £40)4 Z2de) 94 Asn, 204 9 Agss BE REo] Agsl AL FeA ok o
& /P2, S RSl $E8A 23430 goloh e,

() ¥4 M2 4 Aol Feldel PR Leholor Sk Azo] B4, 82 45 A4, M FUhS Lefstolof sk

(3) A% BAS ustolor sn EAATNN AAFAATIA] Lol Yo 4B ot ST 1=
Z3o] glojof B},
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o] #42 d¥Fx9 SFol DY Ade] A A Agedtt. ot o] Hf IC 53 FASA A 47
24 Aoz A5 A € 24 59 37 204.00 web ALE SAFNA 5%E 57 A g

29z g/fe] FAE Ad 2 24 58 3% 303.0 ek ALtE @S] FACNA 8%E 57 AlZl F ol
(2) BHAF HX] O9SR°ﬂ/\H z2dd I FA te ©F Aol A7 A oliFolofof it

o4
tyos =0.14(¢t+57) 430

togs + 0.95RAIA 9 =2 d7H9] FA (mm)
t o AF 9 AARE 589 3% 3030 wE nzde] 9 FERY FA(YAR: 0.25R, 7HAEAE
0.35R) (mm)
T o zzgy faro 74249470 E (N/mm?®)
4. Z2Ho] 2z
29 E 7|gle Z2HYS d]dste]l RAATE B AF 2 FAE FEAH 58 37 305.9 28 (hol
o2 G d AYoks AN Fi g dASA tZ49 F'E ARESte] A4l

, 2c@Q)
F,,=F,+0.1
V= FPyt0.157

s

A7 A 78 7183A 84

701. AlE%3A

1. 371839 £ 170 gAY Aol 123 oA, vgHAA Fo= 63] ol Fko] F7IsHA] ¥
FNEHE A% *1%@} F Y= FES Aojojof Fith

2. 71937t FRA7189] A o]99 & fEEE AEEHE A4S, 1394 8= &3] Frlete] oE 8: =
A E =T Hagh SESH &

3. 371945719 FALFS 7Y AeolA Holk 147t o[ o] A3 9 ZAH3 58 6% 1101.904 FHst=
F9 GE537E FZ719320] F71AZ 5= dojof gt ok, thHlE5Fo] 1A Supero]® FZ17|3o] FxAlQl A
ol= 30 ool F71F 4= Qlojof ditt.

KR
(]
(o)

3

Ol

Wol gol FIE WA4E FEI FIY 4+ ARS AAselo} k.
2. 18 WEA77] Sste] Aol & Ao AAAEL theat go] AXslelof et Tejut tiEol DY Auhe
2. 3) % (5)59 F4< W24 gotr Hek.
(1) ARAEE 7hsd 8 AvE JAFAA 240] Axstelok sk,
() AA2ES] §4L Ao o] WA B/ EFse] /B2 750 kWT 1 m® oS EE
(3) AAAEE 28o| SFYuET A%o] BY & JEE FEF FolS ol s AHAE
ol o3t A ol4golojof T},

oZ 3gh
9 ol

ot

fr &

o

H=15YV

ur2)4 2021 43



44

17 gtz 1%

Vi Q= BE AAAES &3, EIF FAW] HA
H3 Hrh %&E’_ 3ol fiA|stofoF gt
4) AAAEA: WEEHEs ¥4 AFs S8

SRS 4 5 UATE P74 AQuiEdE AZstolor gt o714, g7
T Aol g2 052 ko) AREe WS weth
(1) FFAAGE7HE, EHEA 2 S4)
Q) FH71E F53= ¥l
() FEYY 9 F8 HxEde FAGA
) AALEA = FATY 48] o]FS] FETHHAS Zd+= 2EFo|UHS R stojof it
3.28 % % 339 #4E& w5 }71 T Aeole, ¥4 U HEe HEor T £ ARE 2719 F2
AALES HiAE 4 Aok o] A, 2389 (1), 4 9 629 FAol= Adstolor et AAAES 84 4 =
o7t 28 9% % (32l HAFA F= Bl d45Y FUE 9 HiEHe 449 AALE ddstoiof g
=

4. XA (heating coils)> AAAE AFRof AX& & Qi)
5. 945402 FPLE AR AF A= HE
ANALES g0zl AAFA gert U

moit
FlF
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o
N
=
of.
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A2A  IALFA

A1 ISR 55 2 A8

101. B3 &

2 .
ﬁ(Open Water)oﬂ gt 849 F71ste] 8FH= ?Fxéo]‘ﬂr. qkef ﬁﬂ]ﬂ' 718 T ARl 4
T8E AEsto] Axste Afole A4 2 7|3 B3 AGRE BF @2 RI|RSE AAstojof gt
EE 7|l A9 240 AdeE AESH Ee 29 U5 £A0l BAHOoF gt
3. SA5E FEE w1, 24 4 3E9 7 FAo wEx HE2 F7HHOR “Icebreaker” #IE W
“Icebreaker"s HoZ "l 3% (ice- covered water)ol Al 24 (aggressive) 2.2 &3 & Q=
AFE 7MY, 2ZE E= W BF(ice management) 715 ZHL 28449 E4S THE B
o. (2017)
4. SASHF -‘?—ié B ek, ZF FASE] ASche & 2.10] Fod dEA ¥ 2N A&EE(continuous
s AR FYL THAk 3 W 20N mHHor 2T —’F Pl “7415111
e ﬁ‘*(’d‘i? = Aot AArgoe] AdSA
AlElofof gt} (2017)
5. PC1oJA PC57HA19] SA6H #25 7 Ao B9, dutzog fx&d(vertical side)S 7Hle A4 9 74
A4S 7HAA gotof it A4ZHbow angle)> dutHoz 203. 1 (5)° BAE WY ool 3lof

r>~
A
ol
-
BN
il
IS
o,
:|o
Mo
O_?_ll
Jhﬂ

of gt}

(2017)
6. PC6 ¥ PC79] IAGF F3E 7Hd Aute $£AEHUE 7 E A B LSS 7};]& AAE & 4 loH,
o] A% AAzxA LFATHAEH #HY(intentional ramming)®] AFHol US AFSA Ex 19 s A

of ©gAstaior et (2017)

102. SAS5F
1. B 2.1904% SASF 3t B715H 350 gt ARE Btk AHRHAF = AxAHE At
q 2 qu o

9% "olo] Yot B 21904 eI AR 4F, AAY B 2uFol M) AZE 230 AT
Ao Qlo] ARE AT = JEE A3 Aotk
2. FAGH FIe ¥F58H 4 SHA 4 55 79 AolHS e st o] A Huto] 24 AMEHE
X 21 3A5F
FA5T W FFWMOY oiH FEH 750 ©tE) 9 A8t 23 FH
PC1 BE FAHGANNY dF 2T
PC2 FUHAREO fdAy v A Y dF 27
PC3 td Ay WY A (inclusions)7t EFE Sk e 2948 W 2AAY A% +F
PC4 oHE WY A7 282 £ YE FAL 194 ¥ 24949 AF T
PC5 ofE WY A7 232 £ e FHPE FAY 1948 W 24049 dF 7
PG odd W9 AR x2FE £k e FHEE FAY 1948 W 2AAA9 §7]/F7]
(summer/autumn) <%
PC7 oHE Ho A7 2IE = e g2 FAY 1WA W 2ANAMY F71/F7]
(summer/autumn) <3
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103. 43t W44
1. AeraAo 7 g 2
Y 9 FHOA AErdosA AU o WESALIWDS 242 Ao A%, SN W TR HaT
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fu
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2. 8 WEsAe 994 A4 LU Wl Wael egsEe nesto] AYHolor At mEMAL 5 WIFHAOA
95| Aok A} (2017)
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g e sl (open water)ell it H94d 9 $TA A0 Frletd, 54 e S0 A

h 2ol dojd £ Qe AY EE Vo FotE= ARk BYE A Al 29 FZA3]8A(icing
allowance) 9
(a) =277 9 B2 i) 30kg/nf

i
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=

(b) AW A% At 9§20 EGZAe] thef 7.5kg/nt
(© @19, W2k, o7k booms), (FAES AR Tl Fol g A% 4T (rigging) L& BA%
YUY £9204 9 Jle AYBAS FIZUAL A5E EWY F RIS 5% 37 B o] WA
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st7] fgt =7v 2 22 EEg = E |
(2) &334 594 (2017)

Oh Aur2 W FHCE Qg A&l oo WA Hso AF 4 Qlojof gtk W &0 wE JEEYGS
SOLAS II-1/7°14 =2FZALE A4Sl sl AMEE ZE ZHsHdEidlA SOLAS 1I-1/7-22 9
1I-1/7-2.39] A2l® S.gto] 10]ojof gkt 121} SOLAS II—1/4.1914 F43l= A3} go], 7170 23 7
UE 7)e gokol 13 9 S4EYY A fEE SHEAY Aol 4749 ARzl g Fk HE
A4 7|12S WEdfof gt

(W) ol 9t 471 Mle oh23 Zotof it

(@) T IF 49 4 U4 A Hd AFo] Tk 7Y AolAe & WEFA
AAoNME 4 WEFA Zol9 1.5%01H, olgjst &4 7Pl A9 Zodf ol YoMz 2y
7Vsdt AoR 7hEstojof gt

(b) FFF 5 Wl(penetration exten)= AA &4 Wlol 24 BE 43¢
THA & 3tk

(0 4 Hees A5 WUE9 20% B TUF MY 5 A2 #o= o, ojdt &4 /M=
I AFE WESFY 120 % Atel9] AR ol Ao E A THsdt AR 7hEstojof gt

() +8 4 494 (2017)

D ol A9 A& i Mutols +d E FLUHS FASH] foto] thEo] &=

(a) Fo] AYst7] 4 9 Kl :
StAY WA sl7] {18k o] AlFE ojok gt
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(1) d=g 8% Aol 600 m* vlgkel Aue] i), RE ARG FIE AMABOREE 076 m o4 BoiAg
ofof gitt. of FHL Hrh ABEYo] 30 m* 2BAA P 4AF ARY FAl: A8HA gt

(ch A8 A Auo] dal, 7120 e 9 AxHD AfEHE RE 52 9a AAIRo R
076 m ©l4F ol Agolof gk,
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(= 5,000 & mjgte] HAA taf, A sHEYA9] ol th33} o] EoEojof gt
(a) MARPOL #4:41 [9] 19.6.19] dgdts 87 WEotE o|FA ¥3 EE -9
(b) MARPOL #4419 19.3.19] wtet AAd 9 &3 EE 79 7k QlojoF st 19.6.20014 AFd A
gl 974& vhEstoof gt
(W) FEFFEEYA) YA FAUAAYYIE AXAReZRE 0.76 m o4 Hoj#Qlolok gttt o] A
Ho /HEgFo] 30 m* 2734 = 49 P FEHA I

A2A IASTE e 12PE

201. 3§
o] #42 1" g SAST Aldo] &3
14_9_ (202])

(1) ZolLu)eh e A% W SHAUIWL) Aol HsAje] Agtoz 2
F7F fle AdelAe BREAY 4719 Al(m)E TR Lu =
doERE $HOoR 23 Hjdold 96% mlutololHt of ]
+ AuEAE 7R ARl A, dol(Lu)e B2 A Eofof et

@) WSOl Fe AR W SRAUIWDA 433t WaFkos Tach 4R W SHAAUIWDE 2T
W oy A B42 nste A9 A gl et So] A4St waTos itk

B2k e AUhe Bae] T, g
FR W ESAUIWD AolA A5AY A

o
7%% de War gtk B4 A4 E

g
¢
9

202. A9

1 BE SASHE AYY ti7d2 od=e ste 483 wet o FooR IRt do| HFor Aetq,
*d#%lh‘“l%, U979 B AFIOR WL, AeSE, 979 2 AvTI2 wol YFE AATY, 3t

79 9 t¥dilice bely) 79O Wroiitt. I 2.12 2z ol tiFt WA Holgo

2. *J HEFAUIWL) 2 8 &AWL 103.9] 19 mE.

3. 3% 2.1°1= =75t A7t AT Aol AAe AsA dAlGtem line)dh 71419 wyEe A
of AAIstAAM = ofy Hrt.

4. 39 2.191= &75L, AL HE As AT EFAUIWD) AollA A Ados 0450 K H&
of AxT d8= Q. 2021)

5. (AT ST AAL glge] FAlzo] SHAl) stel 77 H 2oz Bt
6. AN AvpFoR YT & ULF Ed Aol Autel FHE 4T Y MLFHTAY Fol

wet gAslolof gt
7. 'lcebreaker'd B7REE we Ay L 39 2100 BT, Aviele Ay AL A 9ol
st WeRsl s G0l Hol% 0.04Ly Aol glojok gt (2020)

Iy

ol

203. 2A ¥
1. QurArgt
(1) Aol v]AERE 24 (glancing impact)2 W 350l Ast=dl agt 55 A7) gt AA Alug o]
=3
(2) A7 Wote2 Eol7l bolil Fojw Ql AAAFY 15 28 FRo| ¢d Exd B YH(P,,)2 2 E-A A
=3
(3) BE FASFAMEte] My @ IAE5F PC6 D PC79 A5%7F i ti(ice belt) WolALy, ¥WslsE wtetng
(Pry 0 F w)e AA A3d dolnt. Woks OIX}E(P,“,, b 2 w) AR} Yoo, Agpdo] AT
(sub-region)o W3t oS Waks EAFS AAlstolof it
- AR (fa,) - F <TFEEWE)
- A(Q) - dE(
@) )5 o199 qyFANAY Wots AP, bysow B Waonpe)= DA BT FHSHA 2=, 14"
stemA] SYB(AR=3.6)E 1%2i gt}
(5) 2 ()(holl wet AxtEle A4 1 52, AsoM9 WE ZZ(buttock angle), 77+ 80°(F<%) vlgtels 2 (1)

w24 2021 47



2% FALYPR 2%

holA geld HAY Atgel S HA ZF o] Zx(normal frame angle), 87} 10°Ett & 399

AgAto] HgH. (2017)
©) 2 ()@EPel et ALEE AA ¥ 5%, $AZ=H(vertical side)?] 4471 4 PC6 T PC79 Adto] AL

L)

gt o7lole Eshe &TEQ (DDA Bl HA Edo] Z&, 57k 0°9A4 10° Ato]dl A47t &
StE. (2017)

(7) FA4E 71 PC6 E= PCT79 AHte] A9, Aol Z&ste A4 ¥ 552 2 (DEDA et 23" 271
sto], A2 2 (N(EHAA FolA= A/, = 06 E AR = 135 7P)EY AotMe FEH. (2017)

®) GO~ Fod A3 2 P49 A4 7HAE Ao digt 44 ke $-8 Aol 95 E¥s] aeEofof
stek. (2017)

) 3 350l A AgeA P HAFEOE Autmt Yo JrAgoz gk ARHE © PR BAo| 2§

[e]
T 4 ok olEE WYL 2] MFo] ot HERE V|RE AAFR AA0A A Eo{oF gt
A% PC1,2,3,49 3% x=1.5m
FA%%7 PC5,6,79 4% x=1.0 m;
x = AFA9 e Feke A Mtk

\ T N, NN’
AFE 1) 2] — b L ARRARRRARRRA 20m
T o=T \
Sk HJ%-?‘,—L T

BIb

-k - UIWL
Mi
E——

2. W25 3Hglancing) $A3 54
HAES 3A3E E4e Ashe
oh.

(1) Ae+9

h) AL, vlAEe FA3HE AuEect #G Y(F), AsHE(Q), AP A s FIH(AR)=

A BEFACNA FRT AARAAES Shpolth. AABAAES] G AL AT (fa)2] AL ot
¢ 5 Aok AAAAAES] ol I 22004 B el P
(W) Adsroe #Adols dibzos 42 Zojo 4 &g Uit 7 &79e] F3 Ao A
A(F), Aote(Q), AH(P) R st FZu(AR7E AdES( F, @ POl A= W3ks 1A P,

b o we) At AR

AEL # 22 9 H 22-1994 EQ 5FA4(class factors)o] HrH=o] 3l

rO

=

|

st

Ol
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24 ALY 2%

(th 203. 1 5)°l Y™ AFFAol tiste, AeFHAAY ot5 E42 oo wet 2849 2017)
(a) BAS(fa; )
fa; =min (fa‘i,l 3fa; 5fa1:,3)

fa; 15 fa; o fa; 5 Y2y o3 Ao wEt
faiy = (0.097—0.68(z/Ly;—0.15)%) X o, /5,
fa,, =12 X CFy/ (sinf; x CF X Dy
fa,5 =0.60
(b) 3(F)
F, = fa, X CFox Dy”*" (MN)
(o) oA SFH(AR)
AR, = 746 X sinB, = 1.3
(d) As+&(Q,)
Q = F*' x CF,/AR"® (MN/m)
(e) 4=(P)
P = F"2 x CF% x AR (MPa)

i D ol &Y.

Ly 0 201.9) 289 9%t Aute] Zo] (m).

ro AR W ZSAUIWD) Al ASAle] Ao zRE uEshs 93 (station)7HA 9] A (m).
a 1 2A 2% (deg). (Y 22 BR)

G WA B0 ZE(deg). (AW 22 BE)

Dy : HiEE(kt) O 2A XA 5kt o]0 & Jhrh

CF, : 22539 B2 dfut(crushing failure) Al (& 2.2 FF)

CFp : 2539 ©nE F8a<(flexural failure) AlS. (B 2.2 F=)

CFy, : ZA53°] H& 5158 24(load patch dimension) A (B 2.2 #X)

(=D 203. 1 (O AYH ALBA] dsto], AeFGolA st5 E4L thol et 23" 2017)
(a) BHAS(fa,)
fa; = a;/30
(b) A(F)
F, = fa, < CFpx D™ (MN)
(o) A3H5(@;)
Q = F* x CF,, (MN/m)
(d) F=E(P)
P, = FE" x CF,{MPa)
i D AEshE AT,
a DA 4R (deg). (28 2.2 AXR)
Dy ¢ HiEE(kt) O 2A XA 5kt o]0 & {hrh
CFy: SAS5F0 wE AdHlo(crushing failure) A4 (& 2.2-1 FX)
CF,y: SA5E @E Adt5(line load) A (& 2.2-1 FX)
CFpy: 2A5F0] hE AH(pressure) A (F 2.2-1 FX)

49



2% IR gAY

2%

22 21 (Pol AH8E SFAS

2z IR R SR X4 Hjj =g TR
::L saAs SFAS saAs sEAS sEAS
°H (CF,) (CFp) (CF,) (CFpy9 (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
#22-1 2 () @l AR SEAS
G AstE &g
%LX] = 1A A = 1A A L=t
. saAs SFAS SFAS
o™ (CFpyp) (CFy) (CFpp)
PC6 3.43 2.82 0.65
PC7 2.60 2.33 0.65
Sl SHE
A
A
o
B J
A
R A AN A2y
AHE= A-A @E B-B
v ) \
Falol 2= 24 o) 2 B
(®)
63 A HEsAdoA HA Edo 4k
o = A HEFAA &4 4=
v = A JE5A0A HE(buttock) ZE(GAACZEE A WY Z4k)
tan3 = tana/tany
tanf’ = tanfBcosa

% 22 AA A 2o A9

50
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24 AL 24

(2) A%7e olle] AT
oD AT ol9el AATAANN AZHMAAF byppe Wronm)® AALE(R,)S BHA ASHE T
(P o) A3 Q5,0 T2l mHETH,
(@) A Frp00)

EV()HBUW = 0.36 X OFC X DF (MN)
(b) ﬁﬁ]—%—( QN})HBOU) (20] 7)
QN})HB()U} = 0639 X F] ]%(ﬁ}l?ow X CF, D (MN/ m)

CF, : 3A5Fo] 42 A (crushing force) SFAF. (& 2.2 FX)
DF : ¥j5g A%

D = CFpg A 3%, D,

D > CFpg Q 3%, CFY% + 0.10(D— CFpy)
Dy coHieEE(kt) 024 4 10 kt o]FCE gt
CFps: SAGHY ©E wieg 5345 (& 2.2 F2)
CF), : SAsH ©E sksHAAs 5345 (& 2.2 ¥2)
3. AAsE A (design load patch)
(1) A9 Ag535 PC6 ¥ PC7E 7H= Aute] A3t dii oA, AAskEsA9] 4= thgo] o3t
Z(w po,) ™ £01(bp,, )2 AR, (2017)

W Bow = F, Bow/ QBour (m)

bBow = QB{Jw / P Bow (m)

Frp AR Hd 9(F) (MN)

Qpow - AFTFAY HA AotE(Q) (MN/m)
PB{Jw : ﬁ_)’::f]-g‘lﬂ‘g] _%]EH %PQ(PL) (MPB)

@) (DzAM 2dshs 9 ol dEFHolA dAEHAY Are Taol A7 F(w iy, p0) T EON O po) 2
AR} 2017)

WNonBow = F NonB()w/ QVonBow (m)

bNouBow = WnonBOW / 3.6 (m)

Fronpow + 2% QZOD (@° et 274== 9 (MN)
Qvonpow * 2% Z D (bl w2t 24 == Asks (MN/m)

4. AASHEHA Wl 49
(1) AAskEHA Wl ¢ 4H(P,, ) d=ol e

Pa'l,'g = F/ (b x w) (MPQ.)
Fooaeshs gl bt 23t £y, e Frupe (MN).
H

[e}
b nFSte o] Het AR by, EE by, ()
w D o] Het AT wy, TE wym., ().
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2% FALYPR 2%

@) s Yol o &1 ¥FE o] Fgoke o] AU WAoo FL WAL o &S I 4
o A8t et FEFERIAC] AETH FUWFS TS Pstel E 23004 Fol WAYEASE A
g

¥ 23 gagEAs @2017)

Tz HIaRHAS (PPF)
B PPF, = (18—5) = 1.2
ol
ESSE1PN PPF, = (22—12x5) =15
5 vz | AEYAT 9k A4S | PPF, = (16-9) =10
s AEZA7} Q9= A4S | PPF, = (1.8—85) > 1.2

AATZY 52 PPE =10

=BT AET

°}f—;u5—;:71 S, = 05xXw A BL: PPF, =10

Hs & 53 S, < 05xw | B¢ PPF, =20 -20x 8,/ W
=453

S 5T Ee 3529 14 (m)
S, : B4%29 74 (m)
w : YstE WA = (m)

5. A A%

(1) Z dii+9ol] 28 AR A== sk5 AHAQ 2718 wIe AW+ Ases 24 W+ A"
ZF o] et 19 AL(AFE ® 2.40 vERdoh

(2) F2EA7F htde AA A U= A4S, did FRFEAY A¢E ZAAC AolA 7P & o AFE A
&-stofofF gt

(3) A3A F=RAFA(azimuth thruster) F= ZE Z2#Hel(podded propellenE 2% 23 ZX
S7HE %L Qsto] Aw] Ri(S)t Au]AATFG(S5)e] Y Aol thsto] &
o},

(4) “Icebreaker’?] R7|R5E w2 Aute] ALzt MA Foo] Higt +9AFAD= & 24-1% 2k (2017)

204. 9%
1. 99 HAFAE o Ao gt A o]ifo]ojof 3l
t=t,, +t (mm)
oo . Wobaol et 204.9) 2304 275H= Y FA (mm).
t, © F4 9 orro] g3t F7Hmm)ZA 207.9] wE
2. AA "Woksol Aot AR FA ¢, = S2H49 wrgol| et ogat Zo] A=
(1) F5F 949 g2 = 70°, I8 2.3 F2)9 &FA= thx 4o &t}

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

avg Yy
(2) T5F FAY g2 < 20°, I 23 FR)2ZA b = S2A FS, IR &FAE thg Ao 2t
tyey = 500 X S((AF < PPF, < P, )/0c,)*/(1+5/2a) (mm)

) 5= T4 AW = 20°, A 2.3 FD)2=2AM b < §A AF, Y FAE v Aol BE

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

avg
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2% IALLZA 2%
X 2.4 q¥F9 AAFIA (AP
FA5F
IR 9
PC1 PC2 PC3 PC4 PC5 PC6 PC7
Ae=F94(B) T2ETY B 1.00
Hd(ice bel
A %Cj W g 0.90 0.85 0.85 0.80 0.80 1.00* | 1.00*
Q5779 i
(B)) St Bj 0.70 0.65 0.65 0.60 0.55 0.55 0.50
A AT B, 0.55 0.50 0.45 0.40 0.35 0.30 0.25
Hd(ice bel
i qﬁi el M, 0.70 0.65 0.55 0.55 0.50 0.45 0.45
Zo}1d
FETAM) s M| 050 | 045 | o040 | 035 | 030 | 025 | 025
AR M, 0.30 0.30 0.25 o o - ok
Wl (ice bel
g ilice bel s, 0.75 0.70 0.65 0.60 0.50 0.40 035
79
A (S)
S M 0.45 0.40 0.35 0.30 0.25 0.25 0.25
A S, 0.35 0.30 0.30 0.25 0.15
HT, * o BE FA5FAEY Aerd 4 IA5F PC6 ¥ PC7Y A4F g HolAe, Wske wetvlE(p,,,
b Qu)e AA A5349] sheoltt, WslE metugE AAsy] Hsto], AL F99 B (sub-region)ol gt ot
2 Wk EXAE AAlstoiof gt
- A (fa,)
- & A9 (WF)
- AoH3(Q)
- %1—;:'1:1
o HskEef st Bde] Ha 9l2-g vepd
¥ 2.4-1 “Icebreaker’® H7|183& w2 At qigt ¥+ AA FIASAF) (2017)
FA55
7o 9
PC1 PC2 PC3 PC4 PC5 PC6 PC7
A57(B) HETY B 1.00
3 H(ice belt) T+ BI, 0.90 0.85 0.85 0.85 0.85 1.00 1.00
ApFEY
TfBl) CEEL BL | 070 | 065 | 065 | 065 | 065 | 065 | 065
ARG Bi, 0.55 0.50 0.45 0.45 0.45 0.45 0.45
e i(ice belt) 7+ M, 0.70 0.65 0.55 0.55 0.55 0.55 0.55
F(c’;;q stRE1d M, 0.50 0.45 0.40 0.40 0.40 0.40 0.40
AATFA M, 0.30 0.30 0.25 0.25 0.25 0.25 0.25
g (ice bely) 79 S; 0.95 0.90 0.80 0.80 0.80 0.80 0.80
Aol
) stRE1d S 0.55 0.50 0.45 0.45 0.45 0.45 0.45
AATY Sy 0.35 0.30 0.30 0.30 0.30 0.30 0.30
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2% FALYPR 2%

54

4

®3)

@) & F2Ee 2L 5= FA 4

)

©)

AT e ST 20504 143% i e & 9}5 Aol o
J

29 AEE 1 ANHoIAS] ] wet APHG. AXEAE BEGAG AXRANA
ot 1 Kk

Of

SZo] HAESH AA" e H(70° > 2 > 20°)9E FAE HAPEIPH| oJste] AAE oo}
2017)

St

QA9 FuAR uEASE(irst level framing)d Ao olf= 7 F A2 Z(deg) (IH 23
%)

S5 BETAYA AR 5T 1E Be 524U AS FET 1HE ().

AF AATE AFEA & 24 E= ® 2.4-10] OET

PPF, . S|AEASEA & 239

P, :BadHezA 203.9 43 (D2o] e (MPa)

o, AR FE2Y (N/mmd.
SR Eol (m), Y524 Bo| gT &S AHel: AL b

o 52 AAF Aolg Am), & 205.9 18 G)BOIA Fold &

3 Bijow Qs FAEAL gtk AEIAL ARHE A9

AAH7A AET 2 ghe HT 22= el

(a—5/4) o]tz g},
yql

2. 2 1%
E=AGA 74 W

L

=

ol A e ol Ml

ad 23 % 49 4%

h=4
S Ag9 84S EPLE} (2017)

of A A9, DO AP + Utk 1FA LS B
A Rt Aol BEAAZ Agstelor Bk PP ol Bt RE 53 AX FelA 1ol i
sofof gk,

5719
Fol Agehtt A Ho] wet,
529 fEAd Fo

292 2 gt} BeZo] 4x8 A90] RaAWe SedFel Ausitin AYshs
ol Tk 9 & Gk BAAS B4 U F H 8% 92 old YAS T 9 Aclolor Tl

(2017)

2 249 wuAse AuRe AN e A9, 529 98, wAQE 49 ¢ 2w 14 3
e 371% W & FA2 Agstolor gtk ST AUUAY Ak ol RAY A Zolo] AF Az
2 & ok & WAYE dE A9 UAE TPd quugoz oF Baelue sl AHEHe P




24 ALY 2%

7) LT e YT 5= A9 44 & f8 dd94, 4,= o5 Ao & 2017)
A'lU = ht’u}n Sin(fg’u)/loo (sz)

ho @ BAS golzi WA FAE ZAE Ao Ak (mm) (AF 2.4 FF)
by AE & T (mm)E ohZ Ao mHET
o — L
» - A2 B FA (mm). (I¥ 2.4 I=)
e FAEA (mm), 2] AFoA Fshs vtol wheh fEel wAe] FANA whE. (L,
207.9] 3P4 835t t, Kot opale ohy Hrt)
@, - BAAANY SGolA SAT et BAA B Aol Ha 7 (AF 24 FF) o] 75%
Bk 2 gobd 1 72+ 90=E {3 4 9k
@) F2hte] dHzo] &9 dHdEg 2 49, YT Ee IWF 559 44
& Aol men. 2017)

wn

S
|

=

M
rr

$5 A4 BEAS 7

h2t,.sing,

Z,=A,t,/20+ % + A4, (hfcsingpw —b,c0sp,)/10 (cm?)
hy ty,, t. ¥ wE 205.9 13 ())IoA, S& 204.9] 28& o},
A, 9] & dEF (em?)
t o A% = A (mm). (204.9] 2914 8749 ¢,..°l = & UTh
h, : 5= 989 #°| (mm). (A¥ 2.4 IX)
Ay 5% WA & FEEF (cm?).
hy + A WA SRS 59 £°] (mm). (I 2.4 IF)

L E5E

A FA FAHNA HA W FAA AR (mm). (AF 2.4 F=F)

Z,, = (1004, +h,t,, —1000t,,S)/(2t,,) (mm)
29T YU wE S 520 & $8 A4 9UAS 2 & e Ao gad

( ((hw 7Zm1)2 +Z712a)twn5in Puw + Afh((hf'cizna)Sin(pw - waOS(pu:) (Cma)
2000 10
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2% 3R

2%

(10) 520] HAEA WAHIUdE ALG0E ) 2 ) 20E, o714 0k
I

2. AR7EY & *d%—-'u%gl P53

() HATEC, A7 By, M, 2
YIS WA FEE 57t 2

rsﬂ

$)9 523 H2T20
#slojof gt 24BEE

&
AKX

204.9) 23] Wkl HFRIEE

52 Ad 2 230 g3 23 2t B9 &
771 (plastic collapse mechanism)E YA

9%
e AAH 7 Al Yol FRIE Ee) 7w Aot AATEY A% WANES LU HAH

271yl A& 2017)

(D 529 U4 & 7 ADEAH(A,)E b Ao IF g olgeololot Ttk (2017)

A, =100* X 05 X LL X §x (AFx PPFx P,,)/(05770,)  (cm?)

LL @ 2W 3 51548 29 402X o Be b F A2 g (m).

a & 2% (m)

b AA Heks WA Eolm)=EA 203.9 38 (DE = )3 wech
S 5% 7H4 (m).

AF AR AAASRA R 24 B ® 2.4-19] B2t

PPF @ W3 GEASEA R 239 PPF, & PPFO| wEt

P,, 3% ZgHu F3LPMPa)oEA 203.9 43 (1)) wEr.

o, AR FE-&H (N/mm?).

() 59 44 < 8 MYEAR(Z )=

g aEsto] AXE g F
(2017)

b Watgol 5F AW F

(W) "Hatgoel A" A

= Aol 9%t
& 2 oligolofoF Fith

Oﬂ 7(1—_9_—

% 29
gt A

=
i

Z,, =100° X LL X Y x §x (AFx PPFx P, )a < A;/(40,) (cm?)
LL, a, b, S, AF, PPF,, P,, % o, & (20| &t}
Vg Ao e
Y =1-05(LL/a)
A oE A9 A, & AT 22

1
Ay =

(1 5+, 5 (1=ad)? 1)

1—-1/(24¢,7)

0275+ 144 K07

T ol g 79 o XW%
@4 AR s e 5359 A
< Alof| w2t
ay /A
D)3 9% 5F9 Ha AEF (em?).
Au, D1 ()3 o9t 50 AA AdE (em?).
k, : T Ao wEth
= 1/(1+24,, /A,)
©205.9 13 8)5°] &},

w

f
k. Thee] mEc
QA AL b, = 5,/7,

56

gk oldolofor k. 4714 Z,,2 &l F 7 s
AHollAe] A Aole F 7HA 2do] wrgEo 3.
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2% SALZAY

2%

‘pn

2 t
2y = (b by =0)/1000

b, @ WA E(mm). (1W2.4 %Z)

& FA (mm). (t,, = o ta= 205. 1 (7)°] wEtt)
t, 9% & F7 (mm). (204.01] TOVJ b BT ZobA e QHET
Qo ARl §& = (mm) = 500s
WA (em?). (205.9] 1% (8) Ex (9350 wEt})
Z3h= Zlo]ofof gt

&
i:
A >

Jr o
i

1 4
Mo N
N
o o

1o
fo
sy
=2
!

-4 BN

Bl 1o

1901-)1

B e N
o
o
H1
e
12 P oy

2 P % ST AW Y L} RSl SYYSE IX GG A}
Jol 2g3hs sl5o) 272 Bojen
$& dauy (Aw)% S8 460 9jgt gt olpolelol w2017

w
S
SN

-

N\
> OX
ot
={
o 1
BN
i
A A
O>~
>
N
rr
[
)
L

S
2ol
NI\
ol
4
|
i)
)

0.5b, X a X (AFx PPF, X P,

)
avg 2
05770, (em?)

A, = 100* X

AF ¢ HA 79 AS2A B 24 = E 24-10] B2
PPF,: 13 FEAS2A E 2.30] o2}
P,, oA We By MPa)22A 203.9] 43 (D2 wec)

by @t Ao fET
b1= ko by, (m)
< Ao wEoh
ko= 1-03/b
vty Ao fE
b= b/8
b 12039 3% ()E Ee= (304 Fold AA Hoks HAY =o] (m).
S EF35EY 14 (m).
by @ tZol et
<29 AL b, =b(1—025")

oo

@
o
NI\
ol
Jr
|
1o
>
__)d‘(
M
Jo
fol
b

AEEAs (Z)2 v Aol 27t gk ol4dolofof gt

b, X a* < A, X (AFx PPF, ><Pavg)
(cm?)
80y

Z, = 100° x

A, - O Ao mEd

1
2+k,((1—a])"—1)
a, O Ao T2

AF, PPF, P8 o, @ (%9 o2t}

A, =

ur2)4 2021

27 =ofoF o
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2% IALPAY

2%

58

~
™~
=

b
=
~ Jm

~
)
~

33

@ 47 ()29 T4 BEHA] RN Sol, AEYA E:

Ap
A

w

a, =

A, Q3O 9% F5F9 87 AHEF (cm?).

A4, ()3 9 5T A & K& ADEF (cm?).
ky o Ao mHEth

ko= 1/(0+24,/4,)

Ay, (8)z0f wErt.

520 A4 539 R E WEsl: Hojolof i},

MLz 9 2EYS

2452 9 AEAAE 203004 FHSE W 55 NSRS AAEolof At} oldd HASe Y 2 A
of 2% G 3t Sl Hat He 9Ho] o] 4gak Aog Apgstoior st

453 o AmgAS) ASE 31 9 A0 2T ol SAuFel AW WY B 49E uX
AwE AAE oo} B} oldT HAS0] AXTE] ARE FHTH O Aol E 230 B2 4EF W2
JYASPPRE ALgstolor ). BAZL @ASE BEo] AXW 4% 9 /)T RooAE g el
=93] wstolor @t 2017)

2T AEDA, 52L AXGe BASE BE 447X 9RE AL 5AY AEDAS AXSE =
H5zol A9, Yutdow 2130 A&E BAT Yol ARE ol @t (2017)

EH5E 9 AEDAY A4t 539 QAR FHESE Ho]ojof s}

z oHyy

gEo] FRAZL YA Ystod, BE WA YH Zol(h,)% £FA( )9 Bl The Alo] o7t gt WA

QFotof g,

- WA AL n,/t, < 282/4/0,

- FHY, T 8% EE L 33U A b, /t, < 805/4/0,

h, @ 92 Zo] (mm).

t, + HEY =54 (mm).

o, » A& FE-§E (N/mm?).

B4 533 Zo)) B9 B |ASHA EF

wofof girh. AL B SFAE thy Ao 93t A ol4folojof gt B BAAY Xf= A LRt
B8E gET 4 Sl Aolofof gt

g
»= 263x1077 ¢, /[ ———"—— (mm)
’ "V 53444(c, /c,)? (

~

t, B EFA(mm).
¢ @ HE Ao mEdh

¢, = h,—08h, (mm)
h, : 2EGA/EA 59 4ol (mm). (IF 2.5 IF)
h, @ 1oz BAE #echs B9 Zol2A T12et BA7t §
¢y @Sk BALL £ARE ARFEZE ARe]9] A (mm). (ZF 2.5
o, A& £ (N/mm?).

L
T
2}
=4
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LR 2%

i
8

Ho

2% A

> /

< <

) v G s v | 4

C

a9 25 918 27 715 A9

(3) F74sto] 1 AL e AR WEStolof et

UU
tw = 035 t[m %

t, . 9B £%A (mm).

t,, + BAA FZ u &5 (mm).

o, » BA R 9wl HA FESY (N/mm?).

@) 8Ho= Agd B4R WAy FRFAEE A foto] thE AFRFE TEstoof gttt
(a) BAY Z(b)> AE =FA(t,)S 58 o]iFolofoF Fit.

(b) BAl 252 & Yul(b)e &g W=stofoF Pt

t, » AAY =FA (mm).
o, A& FE-3E (N/mm?).

3. @ FF2=2 203.9] Fogt

207. FA/utr Z71 9 A 2A
2 Qg vpmo] tsle] ST BT ZXE HEE AL Bt

1. PC1 ~ PC7 Aldre] 2= ot ool Ha] 9 yoz 9
2. PC1 ~ PC7 AlEte] Qi FAE ZAst=t ol&=+ FA4/m 7Kt )E B 2.59] oEc)
3. B4 9B 9 WA Bk ohlg} Qjulo] Qe W FREL ZFste] iy Yo Qi HE Ao FAl/u}

I Z27l= A 1.0 mm ©]Ao]ojof gtk
4, g3z gt F=A A= 23T ¢, + 0.5 (mm) UL FolE A ZAE shojof gt
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24 ALY

2%

E 2.5 9o figt 74/t F7HFA ¢ (mm)

t,(mm)
R Sast HazA7} = 4L L% HoRxA7} Q= AL
PCI - PC4 & PC6 & PCI - PC4 & PC6 &
PC3 PC5 PC7 PC3 PC5 PC7
Agd
Aszgh g o 3.5 2.5 2.0 7.0 5.0 4.0
MAeFt shETY
% gqHd +49 2.5 2.0 2.0 5.0 4.0 3.0
A e <
4 9 AARTLY
] s @ A 2.0 2.0 2.0 4.0 3.0 25

208. A=

1. AAFZEA ] AHGEE #Y] Aame A 54, Muto] Fojd A5
ol # 2.7 9 ® 289 FoA= FASHE oliolofor .

2. SA2F Adrel distel Adg 2 AAdE 39 17 E 3.1.49 %
g b7y sieell kEHe FERFA 2 d7IY seo] =EEe ¥
o # 2.6% A9 € AAFA 38 17 £ 3.1.4004 275 4R
ofof gict.

i
iz
fo
¥,

3. 29 26004 B el 2ol 3 YELA oFHE 03m Heh okl Q= AA P2 WA BAR © HrhEo)
= 353 Augol E 26004 Aok AR 320 Het AF 2 A7 38 14 E 319 L X 31100

A e A Agstelof Sk (2017)

4. 39 26014 B ok go] 5 B4 of% 03 m Bk gio] G 7]
hee] A 53 & 27904 FAsH: A olgelolok gt

5. 2EL 1 AR AT EHS XL Aojolok

E 2.6 A A% F25A) Wi FA Y AR

w2 BE A 729wt ¥

7257

A9 3

HETY % H4E2 By T, Bl) 9@

II

3.1.4°1 A= 1*XHprimary) ¥ 2XHsecondary) ZE=HAZA o

I

H ki3
I FYE 041 o] X LE FEEA
z,

knife) 1;% 7]& —‘?—7]’%21]\1 Hc} aol_%__o_ H]_L_ 7CI—ZH

go, 2298 =& AZEHIHI W AAd(ce skeg), ¥ WolZL(ice

q71 % sl kEd JUOREH 600 mm olHe] AAEe EE WRAE Edst] I B
B

A9 BE B
Aetel e EA4 ALy BN RTRAS el st 323 Yol grlo] wEE W U 1
w7

AF 9 FAFE 39 17 B 3.1.4° FH EFEA(specia)ZA 7] L o]
FAFP)CZ2RE 0.2 L ojvo] YA F2EA

=2 A
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2% ZFR&ex

2

u} 2%

E 2.7 W79 =28 w49 FA & ASA

2 I 11 1
PC1-5 | PC6 & 7 PC1-5 PC6 & 7 | PC1-3 | PC4 &5 | PC6 & 7

R 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<2 | D |DH| B |AH| D | DH| B |AH| E | EH| E | EH| D | DH
2% <t<30|D|DH| B |AH| B | EH | D |DH| E | EH| E | EH| E | EH
30<t<3 | D |DH| B |AH| B | EH | D |DH| E | EH| E | EH| E | EH
35 <t<40 | D |DH| D |DH| B | 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<5 | E |EH| D |DH| E | EBH | D |DH| F | FH| F | FH | E | EH
(H1)
L 3 9254 odlE 03m Brt 9%d 9t grlel =38 44 72 U B4ES B @ J2% BE 49

Z BAAE Egel
2. 3t BE&A obfE 0.3 mERE UH 1.8m ofWie] Aol 129 o= AEHE F9= D, DHE AR

3 5 3rt

l ‘ I ]I ]I ]
K 208.2] 45 W& AATH /Js}l-f_ Y]
Zz
208.9) 3% We A= 71
0.3 m
a¥ 26 FS4E 2 d7leER 9ud FASF 84
209. 2%

A& @2o17)

() AAZA= B7E I3t A Adel e dssol et Aol Ggol Tejwolof gk,

@) 54 EE Y H5E 7P Ave] 44 Augeds ozd YL wesd gech (101 6 FF) 1EE
80° Mtk 2 A7, v, & ML AdelAL o 39 FPE 27 T

(3) 3 S A% F sHEue] xyshe weATh o] XYEA YT S M Zo
38 B9 9 QWS olstololof B}, LY FEF FNHIPLE 7

2. k]*o]]k]_,] klz]] Axl H] ].%.

AAGA P55 (Fe theo] 2ok /b5 & T4 wet Walshs ghEe 1estes Fatzdo] sgshs
o AAtoiof Sk,

Jﬁou ZF A etA

ok

A
T

FIB = min(F[B,lvF[B,Z) (MN)

F[Bp F[BQ : Z‘11—2‘11— o ’5]0" Eq—___T;]—
FIB,] = 0534[(?]0 Sin 2 'Ystern (D[(;z)us CFL (MN)
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2% FALYPR 2%

Fipy = 12CF, (MN)
K 2533AFEA tF Ao et
K=K, / K,

0.9
—0.9(1+e,)
) tan (rystem) Z

e, AW AL 7PE F UEhls 4534 ¥2% (29 27, 2.8 EX)
o

= 1.0 @& 97 (Wedge) Fge Al 4%
= 04 Oﬂ/ﬂ 0.6714] © 23 (spoon) B A4l 4%
= 0 : A84 (landing Craft)-J AP FS

o 19 (fitting)ol] 23t ¢,2] ZAF = AHE 7455
(2) AR BAL] A (o, <80 deg )1 B ¢, = 1°] Hui, A7] (N3 T3 Zo] Hrt.

tan(astem) 9
K=\

tan2 ('Ystem)

K, g Ao wEdt
K, = 0.014,, (MN/m)
Votem - AFZ (deg)22A $BEHT AR HAo| o]F= 7o 7 Fitt (FLAAM 54T 19 2.2
o gt MEZ (buttock angle))
Qo - WEFAY AL oA AZS 247 (waterline angle)(deg). (I 2.29] &%)

N

CF, : 34= 534+ (& 22 33
c o2 Ao M2t
= 1
2(Ly/B)"
By AR W ELAUIWDA St Ao FE (m).
Ly A5 Zo|2A AFY ASE 7 E Ao As-d4dS FAste 4

(y = B/2 (¢/Lp)")9 AH&E}. (38 2.7 % 2.8 %)
Dy 2 A} i k241, H4 10kt oL 2.
Ay 0 AF Y ESAUIWDA %"o}b Adurel $AR HA ().

CF,. : &89 ¢(flexural failure) 5345, (& 2.2 &%)
A
Lg 4
- > ) ?
y =+ Byy/2 (xlLg)® y=£xtan (o)
: \
A
By /2 By /2 ystem
- Y <Y
X S X .
B shem T bEJW stem
et | Uppér ice
Lilgpt:grr"\:: waterline
Spoon bow Wedge bow

a9 2.7 A A9
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24 ALY 2%

T \ | 12
V= Bup‘lz (X”_B)Bb
\:“_""‘-‘___‘ o e .-“H“\ 8
< — =] -

\ i
e
e

& i
— o.os‘ i [ oy = |9 >
01 | \\ ~ ‘
02
—_1

[ \\2

20 18 16 14 12 10 8 6 4 2 0
X

1% 2.8 B=20011 L,=169 A5FA ] gt ¢, G TA]

3. 44 44 4 AuY
(1) AAAG] 285He 44 44 ¥ AgA(F)S theol uEd,

Cp o Al o] wigo] g ZEATEA thao] mER. uil, $ AANAY #2 AF EbH wE

Oh ) AT
Aolebsh Aol2Re 0.6 L, 94 Al © ¢, = 00
ARGORYE 09 L,, A% A48 Aol 1 ¢ = 10
(W ()9 A
Hulg s ¢ = 0.0
Moo 2B 02 L, 9H9 06 Ly 93 Aol © ¢y = —05
HOlero 2R 0.8 Ly, 9% ASE Abo] © ¢y = 00
() AAAE 2 weo] Aga AHSE(r)e AF U FAFH 38 3% 402.9) 23] wet Axslol A, of o
ek 7 YurwoAe] e 44 44 W A9Hoz thFste] ALk
4. 8A 9 54 39 ZdE
(1) AAAEC] A8sHe 44 Y 22 FY BRE,)E ho] HEe,

m

M,= 01C, Lsin "?(y)) Fjp  (MN * m)

Alre] doj(m) oigt A HEFAUIWLOA S7g-ttt.

3 .
b BEBRAAN 2T A2 ORA FBETH A5 Aol o|FE 7
s
T

G, : Adte] Zo] igd] mE ZEATEA thao] mED. uil, $ AANAY #2 AF EPH wE

=2

Auet ¢, = 0.0

Aol 25E 0.5 L, 922 0.7 L, 914 Afe] @ €, = 1.0
Audo2HE 095 L, 9A : ¢, = 03

Agdt: C,= 00

@ AAAH 7 duio] A8 24 FUSU(,)S AF D AT 38 37 402.9) 19 whet Adeojxm,
nELISEE 3 RHEL 47 3 24 39 RUER gAst] A8 F4F FY B
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2% FALYPR 2%

5. 4= 71E
(1) 24 S8 & 299014 Foi3 38382 dA ¥otok At (2017)

X 29 7% 38 7|&

HERE A8 89 883 (0, /0, < 07) 5434 (0,/0, > 0.7)
% o, nxo, n < 041(c, +o,)
- o, 0.41(0, +0,)
LR T X = x — 7

s ! V3
o, WD EAAY guo FS
g
2 ’ o /11 BAAS] A%
T, T,
o, A&t £4 F98E (N/mm?).
7, ¢ 8ot £ AE8E (N/mmd).

o, : A=9 FE3 (N/mm?).

o, : AR HF AFFE (N/mm?).

o, : AF 9 AA7E 39 3% 480 G2 4= IAFREZE (N/mmd.
7, AF 9 AAFE 39 3% 4380 B2 Ad IAFHEZE (N/mmd.
n 0.8

n 0.6 “lcebreaker” {7|FSE F7IE w2 AE9 AL

210. A=A 2 A0 A

Ae 9 AnAfs 2] Agol FAAsitha QIASke Hiel wEt MAEolop ok AFHEE PCo EE
PC7(Finnish-Swedish Ice Class Rules 20172 IA SUPER/IA®} 55)& H7] @A} sf= Auto] AL 712 1%
406.9] 13 4 407.& 1% dart ok

211. AA 7H&E
1. BE A4 FrES AAFx AXEE 93] B g9+ Yo E7HE fAo fE skag 49 & IEs 24
w|ojof 3ir},

2. 31% 9 318 712 98 Aol AAsTn A upo] mech

212. 38 A

1 YRFEIEAE, A9 ANTEE ALe7] A% F5 AL 9o AFo] HAserA s Bl w2,
2. AT B9 FREAV BYSe SRS T2 RIS Sust gotok shul, Was 49 1y F2BS B

7¥lojof g},

213. AABEAR (2017)

1. JHAZT=AALRL 204, 205. 2 2 205. 39 Fold & 9 5Z9 49 thsto] s WS thAst= AS=Z Ab
4% 4 gt

2. ARZEANL A2 JRE TAHHE 515S W AEYA W EY

2] (load patch)& A-&stoiof et 3} Aol 2o

FUA 7t Agslolof sk, AaTH F9 U WA HA FH
4 BASE 9 AEYAY JuHsbe AY B 649 4 Mo Susolof stk A8HE T ol4sie A
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24 AL

P
5. TE7H AGAL WS 7o R WAHE 49, g AL Bestelof B,
M ¢ L P #2712 wEdp B

A= I At Ao 9 FET WA Q4= AgFo] HA|S
Lk 3% AHsE L o,/V/3 Hr} Zolof gt}
34 von Mises &L 1.150, K} Zofof g},
6. 727t HAYAL WES NoR WAL A9, g e T stolof T,
220 I 9 AHFS 3HA5| Folof T}
Q) 38712S Azt Ao £4L oy =g HIi 2 U myo] giH|g ZHe oJ9x2 spA T 9olok

(3) st BEA 9 FAQl
(%) A 58712e Aol AAsT A Hlo] mEo).

214. €4
1 g 22 Hgate 7o o] BE $HS Jul A%E¥oR stojof ik,
2. BE 72 AZA ZE9 Aol BAHEE stojof dit}.
A3 A FASF AYe 7|F a4
301. A&

o] A9 2 AdHre] HAF Ao AES fste] WA F FAGA, EFGA, B H S/EI|IAA | Hget

o
302. AIZEW U 29 A7

(1) Adetel ¥ 533 e 4%, @422 % 71W8A 4 dist] 275He He5de] A
CHA 2 FaE7]0] tet Aol AN EA)] EFEolof Tt F8

HZAXNE ojg/ wjxstn E58t Ao oist

(4) o] A9 830 Zi?}o}t‘r% ﬁ% et

2. N2R A2A

(1) AL esto] 7| @A 9 B7](supporting auxﬂlary systems)= "g71HoE Felo] He o 7@
of Agst=s AA, A% 9 fA=H A st BAHE F8AA| 9] AFSAE (Gl Alof, FE, H H AAFA
S olgt L 7IEeR FAStofof Fh

(2) 2] 9fste] &4 W A2" EFUS WET 5 qlofor Fth.

(3) PC17E PC57HAY] W SH€ 7He dFAL 7PANAFA(CP-mechanism)E Z3sto] Zzd|7} &4€ 7
Fo= FE9] Adte 2 T+ Sle FEE AFoloF A

303. A=

1. 5o =2HE A=
=gy Jdrf, 29y S8 9 97 EE 53 Zo|, g
A 15% o149l AAES 7HA ok 6& 7&—2.: A 9t H L A2y V $ZA3L stojof gttt
nzdy AoJozRE Y A gt
-10ToIA Al W19 Ak2] vV Alu_iﬁa F3t YFgSodA zM 20] ol%oloiolc 3t}
2. 4 50 x2HE A=
& ero =E2HE ARE F B $Ud

@
rlo
g
A
1o
N
)
n
N
Mo
lﬂ
ﬂ!IO
u)
!:t:l
_,d
e
ji
5,
9
TC;

re
ox
2
i)
S,
2
[e]
o,

ok - 10TAA Al ¥ AlgoziE ot B3
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2% FALYPR 2%

Fo | A gho] 20] ol/golofof Ftrt.

3. %2 7] 2&o] =&HE A5
2 07] 2R kEHe 38 FE0 Alze A Ee
HA AALEEY 10C Y2 2204 Al W Ar=)
Rige

Qe

A4 Adololok g,
Agoz

B A GEFFIUA gol 20 olAelofof

20
o
V

304, 4 4B 9T %3

1. 299} "o A4ozg
o #4L 7MYA T ¥AHNA IAE Z= A9 Anjo] 9xgk /4 ZEHP(open propeller) ¥ HEA
288 (ducted propeller)o] &3ttt A4 Z2HZ(bow propeller) ¥ B7]= FAl9] mzdHZ(pulling type
propeller)?] Ws}5o] tistoi= EEs] rfstojof ghr}. thaof Fojxl sha-S ARl EHFRANA Aute] ARE-
8 Bl i Ees ddE WYst= Fdigtolt) ol s BAE ZEdrt | ’—T 1 9= 743’—} Zo] A4
A HYE Holvs 2AxA otz FE&5HA] ettt mEHzet Ho 4ogo 52
A(7]0] 9 ZI)[azimuth (geared and podded)] FA&2]o Histoie o] FAHL Zj%
34 A#AH(azimuth thrusters)®] FAO] 2H8st= WO F4C0=® Qg Wsts A4tA
A2 AE A A&t W FHL2E Qg shEo] AT WHog FAEojof gt
304.914 At oste2 WY A5 Bt AASHS(EES] PAISHA P Fholn EEsiA(5Es] HAISHA
%= g AGstofof st LAHEQ] FEALE O ERE AFE-Stojof gt
oA fAske 27| OE 52 g F&stojof gt

Fe Z2E27} AANgo R HstHA HEES E4cts ¢ Z2HY I/iE SYoE

Ff‘: 7t AALFOR JHdstHA WEST HoA8ots ¢ EHY s AW
ey

2. 95 dig A

o Ee ZEHEY 9] YstsS B7iely] Aste] A EE A4 BU5A 9 WY FEASE vEhd Zoloh
"kl 2 HH(open propeller)] A4 Hs5

A = Gl 3, £

ok, o Z*OM% A
AAEle] QA A

Eﬂ
ol

&

el

rr

S ol
(" o
)

<

o

.
juis
=

lo
fru

ol

0.3
D< D& A9 B= —27 e 8, + ol [ EE]T L 0y

0.3
D= Dy A% B= =25, o« [T )
Dy ¢ o Aol dhect

n o 7MAEA Yo FASHMEE(RGAAHAA A4HqEY A) 2 DA T2 H(TE T

Ao #A ) TS E@ 2L A&HAEY AN 85%
Fpe o5 oFs 229 diste] 979 $HE)0] FYsHA Exoles gEos Zgote Fo= dirt
(Dats A 1 1 0.6 RAIAFE g712] 9 G7fe] AAAREE 0.2 x A(chord) Zo]
(Whstks A= 2 1 09 R vZ2Z Y= Z2deo] g ol £9] 50 %ol sigshe ok
(thaks AdH 5 @ 7F9 A (reversible) Z2E 0| tfstol= 0.6 RAIAFE H7HA] 9 /]9 Fio

FE 0.2 x #H(chord) Zolol| F,9] 60 %ol sidsts sh&o] 28
BE 20 ¥ 219 k5 AH 1,2 € 5 F=R

P

66
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2% 3L 2%

W53 H, [m] Se 1) Sy U]
PC1 4.0 1.2 1.15
PC2 3.5 1.1 1.15
PC3 3.0 1.1 1.15
PC4 2.5 1.1 1.15
PC5 2.0 1.1 1.15
PC6 1.75 1 1
PC7 1.5 1 1

H, WA A5 A4 AguE el £

Se A AESE W) P AN ABHE P9 FEAS

Sy N0 A8 W) £aE AT A8HE Yo FEAS

Q) Hd AYF @7 d 7,

D< D Ql A%, F,=250 + [%ZR] [(DI* (kN)
D=D, 9 7% Ff:5oo.l 1d « Hy, [E/;ﬂ (D] (kN)
(1-75)
Dy, ¢ e Al wEd
D= ||+ Hu )
(1—5)
d :Z292 3H9 AF (m)

D Z2HEY AF (m)

FAR : A7 47 W& ]

z oz g9 &
Frz o sts/dEloll diste) @719 A-(@e)el +9stA 2xste dges Z8sh= Jor gt
hsts 8 3 1 0.6 ROIAFE ©7kA 9 @i AANAFE 0.2 x F(chord) 4ol
(Wt AE 4 1 09 R HZZ Qe 22999 297 fde F,9 50%° sigsts st
(thets A 5 @ 7494 Zedeo] tistol= 0.6 ROJAFE ©7HA] 2 G719 SAARE 0.2 x

@(chord) Zololl F,9] 60%°l sNFste ot
529 8219 55 AH 3, 4 5 ¥=2
3) Hdl €7 295 BT Q.

2 FAEY 2dE F FHY 24UF B, v VT () 2 Q2 (F)IA #435t= 55 25 dist
o Aitstoior gt} olg AWE EAVF b0 Foli HEE gHG A2 e, UEE Haghe AREstoior &
.

q‘g:“}::-‘ %}: Qsma,:l; =025 F- CO-7 (kN ) m)

o7 ¢ WHAIE 0.7 ROJA 9] @71 @(chord)?] Zo] (m)
F o F, e Fp 9 2Uigh § 2 #ez 3

(4) mEded] 485 Y ZeEy Y
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2% SALFAE 2%

lim
Qi =105 « 1—%] SO {%rm . [to—l‘;rﬁ « [nD]"" « D* (kN -m)
D= D, ? B%
G =202+ [1*%] * S * [Hia] [120;]“6 ’ H‘J]%- [nD]*7 « D (kN - m)
Dy, - B Aol WET
Dy, =181 « H,

Spie 170N 2o WO EFE Adbehet AREHE WY ARAS

Py; 0.7 RIAY Z2Hd HZ] (m)

to; ¢ SEAIE 0.7°014 FHdf F7

n B Z AH(bollard condition)oA 3|Hete ZR2EH LHX(rps). FO1X|A|
3 o] it

o
o,
o
S

rlo
Hu)
mlo

E 2.11 EYE BHoA 3Jdste Z2de £& n g

=93 g4 n
7HATA](CP) 22 n,
gyl & A7) ZEo] o3 FEHE TN (FP) U n,
oAzl o3 FEEHe LFHA(FP) ZEHg 0.85 + n,

V1A, 0, AFELYEAN AAhE 49l $Y 91 ol
bR (CP) Zedee] A9 ZeAeY(R, ) BUE Aol Y A%HthEee] ASstolol Wt
Zo4A] G A%, ZRBARAR)E 07 « B E T, 1N
Ao} ZEEd ol

(5) %o] g3t At xuwe Yie

;u
T‘lo
N
s
Mo
)
ox
Bu}
2
>
re
1B
B
u)
i
I

T,=11+ F, (kN)

T,=1.1 « F, (kN)
4. 9EA n2H(ducted propeller)d AA Ws}5
(D) 2 T 94 o F,
D<D. 9 A9 F,= —95+8, « [EAR/Z" « [nD]""" D? (kN)

ice

D= D, %l 3%, F,= —66+ 5, « [EAR/Z]" « [nD|"'D* « [H,]"" (kN)

e

Dy ¢ B Nl mEd

D. =4« H

lim ice
n< 304.9] 33 (1)39} Zo] {3t}
b= o3 opg g o] diste] S| #UstA Exote dEoR Zgots AR ITHEE 29 & 2.2%R).
(bsts A 1@ 0.6 RAIAFE H7EA] 9 @79 AAAMFEH 0.2 x A(chord) Zol9] Y7l +H
(Whets A 5 0 d3d 7hset Z2d o distos 0.6 ROAFE H7HA 2 I79] TANAEH
0.2 x ¥(chord) Zo]e] BHolt A b2 60 %0l dNFst= st50] 2H&
(2) 2 AYF 7 & F,

WsedAsAA 2021



2% SALZAY 2%

FAR
D< D, Q1 B F;=250 ¢ [7] - [DI* (kN)
D> Dy, % B, F;=500 « [EAR/Z] « D 1d « H,, (kN)
[1*5]
Dy, THE Ao mert
P F— (m)

Ffe s ot AdHol diste] AH(dE)ol #GstA ®xste dgog Zgol= 208 AoHFRF 29 # 2.2
21—7\)
hsts e 3 1 0.6 RoJAFE G714 9 G7h9] HAqAEE 0.5 x H(chord) Aol &7 AW
(WDhsts A 51 0.6 ROIAFE "H7HA] 9 719 AHAAEE 0.2 x H(chord) Zolol F,9] 60 %l
s ok
(3) ZEWeo] Agolt Hrj meWy eI
Quax W7 Z2EC) 4BAGOE AT ZEWY 4o H £
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& 0.55 0.7 0.73 0.75
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2. 9% FAS 2o ol g B/ AN E 3279 Bt

3. 57 fn 9 WA 2o opjel ofwo] QHT B PREL Egsiel oTe ol Ik BE YA 24 2
M g% 93 79L 25mm, OE 92 o]9le] FHE 1.5 mm o|4olojof T,

4. TG Amo] B A AZ ZI7h 4, +05 (mm) I BLlE BA DA Shelof Tk,

5. g7 el Qs BE URA] HEt A4 RAS 9% AEdE: 43 9 4474 2847 18 85 1-59
290 met,

A3 2 &

301. Qut

1. 854 € g9 Addi= Wokso] diste] andos H3E ook gt
2. 8 2 o3& @ AEE 204.9] wEtof gict,

3. WA E Arctic7~ArcticosFe Ao & BE HAT 4 91 Arcticd~Arctico6sa39 Adole 34 Y

S WEo| gt =2 vo HXS g5 et

ol

302. €9 84
1. B8 PN A3 2 2472 49 18 201.0] w2c}, ook, kg 4]9] 3t o]afo]ojo} g},

Fp=kA (kN)

ko EEAeEAN #3379 BE
A 89 ¥F (md).
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34 A 2E AL A 3%

Aers& k
Arctic4 53
Arctic5 66
Arctic6 75
Arctic? 81
Arctic8 95
Arctic9, Icebreaker3 110
Icebreaker4 130
Icebreaker5 150
Icebreaker6 171

2. ol | Ag oy A 190 g8 FoAL v FkNel wet AF D FAFEH 48 139 v o 22
2 wEstolo} T,

A 42 71FFA

401. 7189 &9
1. 904 9 Arcticed A9 Z2deS0 HEEe JA87EY P o A 8742 Arcticsg°l o2t (DEFH
(435 FolZirt.
(D) A949 Z2dgZo] AdEe HA297E8H2 129 W2 Arctice g0l EAIsto{of gt
(2) Arcticdg AHe] S AEEE= 227582 (3), D= wet 2HH 3 22 gk o]4olojof g
Arctic5 ~ Arctico5g AHrY g AYEHE HAQF+EYEL 3)30 2t
() F28+E9 P,= okl Ao &t

P =fifoe .fz(.f4A+P0)
P, - F287E9 (kW)
fi L ool e
IRz EEl B, f;, =10,
Mg EEdy 52 A57] 152 7= F4 ZAY AL, f1 =09,
fo 0 B0l mEth oyt 1.1 ofsto]ofof gt
fo = ¢,/200+ 0.675,
fo P TEASFY AR 1
¢y AFAAY A HEFAC] o]F=
J1 X fo= 0.85 o]/Fo]ojof gt
fy o oheo] mEc o, 1.0 o]/4do]ojof gt
fy =128/A"
B Ade] HYE (m)
A 1% 202.9) 3] wE A HEFNAY HigF
fi ® Ryt B 3389 wEr
9l Ao ofsf AktE &9 ol BAJLol HAEHLE ofef @t o]4folofoF gt
Arctic9e=9 4% 10000 kW

2

o] 2% () 1%, 1% 1.8 FX)
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3% A9 FE AL A 3%
Arctic85 59 A% 7200 kW
Arctic75 59 A% 5000 kW
Arctic6sa9 3% 3500 kW
Arctic56a9 4% 2600 kW
Arcticdsa9 A% 1000 kW
®338 f, 9P #
oo
e AE) @ Arctico
Arctic4 Arctich Arctic6 Arctic? Arctic8 Arctic9
fa 0.26 0.3 0.36 0.42 0.47 0.5
A < 30000
Fy, kW 740 2200 3100 4000 5300 7500
fu 0.15 0.2 0.22 0.24 0.25 0.26
A = 30000
Py, kW 4040 5200 7300 9400 11600 14700

(4) Arcticds+ A dist 49 %Laé P e 17 202.9] vebd 4 BlE&sd 9 of WEAd g5 14 302.
9] 23] —roﬁ‘l Ao wet A4bd grel Ho grog AA=ojof st ot A, €, 9 32 ofHfe} At
; - ArcticdsgE9 3%, 1.0
C'] =0 ‘%] 02 =
(5) HRANA Ak 5 FHAE AAEAE 245 AdiAe a7EE &89 Aol 18E 4 AUt ot
EXL nulAg 52 AAAZ(full scale measurement)? HHOo 2 ZmxE|ojof it}

2. WA 2 Arctic6 ~ Arcticosa AuolA Yl 2 Z2H229] 7|AH Eﬁ%‘i%} F2E 7HA= W7ol 7]
Toz AEE A9, 404.9] 280 wet QoA otofA] Aure] 33 Tt A" AAEIE zIolE oh
o tiste] HEl, 7tAEH 7oA E 9 TAQR 7oA ES &7]olE Booty] Agt AX|7F AlFEojof it

402. A

1. dur
HWA 9 Arctices A4 Z2dgz2 ¥ FA0ZRE HI5E ook gt}

2. A AE
HWA 9 Arcticed AHrY] %9 A5 H 3.399 UEtd AARE 7S xIdor gt WA 2 ArcticsE A
dhof i3t Z2HEHE0] AF d (mm)b Aujte] AulE wojs] F oA o] XS TEotofof gt

d > ai/bs’R, /R,
a  AFEA ofEfet gt
10.8 : =2Hy BA 2E0] 0.25D °|skl A% (D& Z=2HZ9] AE)
11.5 . =29g HA 250] 025D Z%ot= A+
b E9FER Z2EHQ A BXE YA 0.25R ¥ /HHER] 2l F MRS A 0.35RAA

o g7ief A A F (m)
s o b o] fs] Foixl wAE AACNA L] EAe] AT HHFA (mm)
DA AR AT E (MPa)
R, @ 2295 g FE3E (MPa)
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3% 497152 FeSALTAY 3%
# 339 ZAEY 37 %)
Arctice g HA
= Arctic8, ] . -
Arctich | Arctic5 | Arctic6 | Arctic7 retie 24 % Nz %
Arctic9
5 9 O
AElAH 8 12 13.5 15 18 20
2y 15 20 25 30 ® 45 50
(|13)
(1) ZZ9) g 79l s 2] Aol ) E8s] aejsojof it
3.7 gle Zedy 9 $AEY
(D) 71 gle 5 7199EY 4% 32 A/RAE A & 235 H2H Aol HF WA eRlFY & Ee S &7
ol B BAY YT FYFS b Ao Hen
3 Duv(aiiaw)(teitm
Ah:[&)B JdowrLt, o Duloy )
hz nD, z
Ah @ B2 F BAS) 2 AUF (cm)
B 2¥AY Am 4 F4ASMPa’), the Ao o2t
_ 1y 114w
v= E;/(y2*1 +V‘U) £, ( 1—w? Vw)
P S 2A o= 5 2HAY AF, As Be AFEIES AESte] ® 3.40004 i3
.
B, R Azel £=H4A% (MPa)
E, & AgY FH4A5 (MPa)
v, E2A AR ok
v, &A%Y Zopdv (B9 4%, v, = 0.3)
y 1 E2 9o By
w % qAe B
D, EHAZZ I &YES HESh= £9 Hdt 94 (cm)
D, % 52 30 &9B% HIEole EAY B WA (em), F €987 Qe A% 19 3118
e
S €787t fle B
Du,vl :Dy1 Dw2 :Z)y2‘ Dw3 :Z)y‘j Ull—ﬂ-k] Dw _Du
S €287 e BE
Z)wl = ZDyl Z)wQ = Z)y2’ w’i y3 tq—l—-q- 1 Z)w = D
Dzl+D22+Dz‘$ E/\O o
Q/1+Q/2+Qﬂ ( ———/] %T)
_ Q}1+Z)r12+ljn3 =0 o
v D11;1+D’11;2+D'1173 (:LT—/] %T)
l)w = (D’u;l + l)wQ + l)tuii)/?)
D;t/ = (D;ul u2 u3)/3
b % 939 AMgR 3L nact gEste seinel §udel (cm)
;1 B0 Eoln
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3% 497158 2 IAeT A

3%

D 2EA s dgd =9 (kW)
: 3H4 (rpm)

DR 34100 ©E dREG A
AL e 29 (kW)
D BEA AR ABAAS (1/C)

L % Amo) AWFAS (1/C)

B

S
o
BN
[
=2
>
N
iy
é
19
rlo
H
G

o

4z
2y
ol
B
o
é
1

fo
H
S

11

>
I

o oM 3
oo

ne

ozl A3} F & Fo= AEEofop gt

340 A= B #

A% B x10° (MPa-1), 2 & w=0, By = 2.059x10° (MPa), v, =0.3

8% HA v, =034, B, (MP2) K
A4 v, = 0.3,
Yy 0.98 10° | 1.078 < 10°| 1.176 < 10°| 1.274 x 10°| 1.373 % 10| 1.471x 10°| 1.569 % 10°| £, = 2.059 > 10]
(MPa)
1.2 6.34 5.79 5.34 4.96 4.63 4.34 4.09 3.18
1.3 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 2.38 222 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 1.35
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 3
Arctics & A
= Arctic8 -~ = =
Arcticd | Arctic5 | Arctic6 | Arctic? Arctic9’ THE A&
23} Z29y 1.15 1.20 1.25 1.30 M 1.45 1.50
&3 AEY 1.08 1.12 1.135 1.15 6)) 1.18 1.20
(H0)
(1) 7t7te] 748 9] djef 22 Ado] o5 EWe] wejs oo} St
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34 475 2= 3L A 3%

h
0,5h
-~ \ y
o M Q3
= of § - lQ
Q 4] ol g _
» O
= Y o e X« O Y _
“‘ 2
Q Q
]
L b 3

() 9ERY RARE AN F ABYG 52 29T 49, 1T ADem) L Ao] we

AD=
h

019l Hol= (V3
(6) 5% 2EsE 71 ok

80B ( 1910PL3)

g Fag,
2YAoIA ZRWel B U I ASYL b9 4 nEsfolor Gk,

Al C
E[D+(a - ) ]<075R

Ao Aol sl A Bl FAAS

A= Vit
7
AT Ae B 3420 9t AQEAHeRE 7 &+ Sl
C @ ool et
C=Ah,z (@58 FHFE e 2849 49)

C=AD, (9838 F&7E 71 1% ™A 9 —°r

AD, : 989 Ranel Agtw X%iﬂﬂ AA %, AD, = AD (cm)
. O
'6‘

B34 @M A #

Yy A Yy A

1.2 6.11 1.9 2.42
13 4.48 2.0 2.33
1.4 3.69 2.1 2.26
1.5 3.22 2.2 2.20
16 2.92 2.3 2.15
1.7 2.70 2.4 2.11
1.8 2.54
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37 415 e SAZ A 3%

403. T2Hy
1. =298 g
YA D Arctic7 ~ Arctic9ss A2 CU3 2 CU4 559 &5 Argol UAEHA F=th
2. Z2de 9 £A
() Z=249g I/ FA< 44 FEUH 9 945 9% r = 0.6RR : Z2H 9 FAE)NA Y I/fddoA HE
Ejojof gttt AA RETH A= o33 Zofof ditt
Oh YAZzEd
0.2R, ZE2H# HA Hix]Eo0] 0.2R BT} 22 3%
0.25R, Z2#z HA ¥x]Z0] 0.2R oAY AL
) A =dy
03R, A ¥ ¢ AS9 g2 r = 0.25R904 A=t
(th 7HHnAz2de

0.35R
Az, iRz dy U spmzzdod ANGH] HYEA s (mm)E o2 219 g ool
ofof 3t}
0.14kP m , Dn
SZQS{A g +07(W)Q]
Aol Atfael W& /R ¥ dF ¥AE YA mA¥] H/Do| @& 19 3.12 ZHH
Xé A
k DB 3432HE oA AL
p FEA7B/Y AAEYoMY =& (kW)
2 LAY S
b D AA R Eo)A E e WH He] HH] (m)
o D oo W2 ot 749 A% 570 MPa o8}, 5F=9Y AL 610 MPa ©]3}to]ojof Zirh,

o=0.6R,,;,+175MPa
R,y 2/ AR AFAE (MPa)
n C BAZEEA I (rpm)
¢ DB 34425 H 244 A
m g7 FolZ (mm)
D EZ2™EY AE (m)

343 Ax k

Arctice& A=A
: : i i Arctic8, ZAmz Az=Lzy
Arctic4 Arctic5 Arctic6 Arctic7 Arctic9 SAHLZHEY Aoz
23500
112 125 13.2 14 M 16 16+

1 A9E A4t 4 vivel Rl A Aol A9, ke 7 % F7HEolo} Bk
2. 9% B A4 ABYo] AAE FRAN B9, ki 5 % Gaslolo} Pk,
R
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3% 4152 A= SARRAY 3%

¥ 3.44 A% ¢ F

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

(|]a)
(1) D= z=293 A&

(2) A7) Aol disf 2] Aol oJsf SE3] a2 ofoF gt

kd

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 6o
43 W g 43 13
62
123 4 295 12
105 6
4 A 4 i
e 199 65
1o
o3y A0 10 o—=—6¢
105
115 0
G941 oy 09 G
0 72
.20
o8 as 8 .
125 Y3m % 7%
130
78
47 a5 47 3¢ 07 2 o7
80
i 125 52
ag 145 O 6 o i)
- 8
150 i
a5 155 a¥ a5 o5

I8 312 A% A4

() D214l W) B FAL B 34500 Folzl gk olgololof k. BeozRe Y% 00504 SHE AT
2 me W gAY AL G B R 50% olgoleler At

3 )F 2 @z wet AR DA AL A FEALAL 2 43 AEHel 998 AolE gad
et

@ A9 2 ArcticSF AeIA woF WAbladelt B & FFo| Yl o) VY oFF GEe] YFo HAR
2E Wl Pole 2/3 20 F2 W AUE Z0ERE HF TeK 2UOR 2/3 238 A 48F I
o ofsh THEHS A9, TPA7|olS A1 Robt 2 BEe) $¥o] AnY PESUS Zustu ok Hek.
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37 415 e SAZ A 3%

3. Zzde Ba 9 Wihblade) 225
(1) 97 SERAA Hazo] WuAL dhe] FARNA 004D olgololok Bk ol 0.03D ol4olofo}
1

i
gt HlolA(rake)7t fle @70 AF, B2 FHolA 0.03D oldelofof dtet. Hhefvt W& ARSR

() ZeWY BAL BA% & U2 Aole] WFZo] AR AYAok Pk LW 7 ote] ol WA
WA Tk,

() Whe gy Brd DAL BECHD)Y AT S BELALS JEAE 3 B ¢S g9 A
ofef @=L g olgololok B,

bR,y
D,=ks iR,
k 1033, AAHS @7 WA 3719 BETF e B¢
0.30, XS @7l A0 4719 EE7F AS BF
0.28, AXHE @7l SHA 0] 5719 EE7F S BF
s o AA RFEGHAA @AY AA HUEA Q¥ ()T FE) (mm)
b AA REDHAA A AAEHE] F (m)

N

Rmbl : 1!'/:—’}-7]1 ZHE‘Q] ?_]_Xc} O]-E (MPa)
Rmb : %E/—}—\‘HE ZHE‘Q] ?_]_Xc}%E (MPa)
d: EE JXYY AF, d =085 7|4 1= 7P H EEAIY AF (m)

(4) Arcticed Ao GiEey Z2deo 235 EE(AEE)Y 1ZX = 7 (blade) ;A Aejupr|=2 A
Z|=|o]of gt}

4. 7HHEx Z2dg

(D) 9A AojAA= FHFA 14 Aoz A7 wgFos drfzt ¥
0 71 AdoAE o] 94& EAZ U8 e

(2) 7Hmx Z2dy Huto|x F7]do] EYAERANA Rt A AS, F71He dis] #Ee e Bt
AHEElE Aol diHTh

(3) F713o] FFotA] e AHoA AEHA YAoA ALFF YAZ Gri7E WEEs] At 93 ARk ZaH

4 m f-ol= 30% ojstojofof it

(4) 7P x] zaHeo] S A FHYIE WAEA Ao Ax|Eojof stal £AXAIZ] E Ao HH
FAE ZFolof gt

(6) Z2HZ0 U3y Avgy E ZAA Aoldo] FAEE g s 2dert X £2H F 0.2 MPa
o9 ko Aol AAE|ojop gttt 9l9] WEAXZ} Mujd £2 nzde BARRE {9 st U
2% Avjd 2 Z2ge] BAQL FH Aol AA|Eojof gt}

©) 9% 29" & 7MinA] Z2de9 HAE FERIY AESY 558 7 YRYE 52 EA

A

ge & LS dAE oo 3t Arctic75H2

N

o

Mo
o

H
Z9] 25 dgoz Aol AAFoof gt dutA oz Alg2 Y7 HA(adjustment) o HAEH.
404. TEAERA

1A @ A7 487 58 BB 5-4o] ok SARDAN AN AL A8A% Kk Tlelo) 93
2900 o BESE Telshs ASRA SUT DA Qs Aol E 34600 TEch
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34 497158 2 AT A 3%
B 3.46 AHAS
710153 71 A EAY AEH 75 Ky
%7 HE /3 1.0
ElHl HE /3 1.0
FEARA A &2 ol¢t F5% AET 1.0
Wz IR AEY 13
7 1.5
%7 TE 89 1.0
gyl 2E §9 1.0
HI+s A &2 olet 558 AET 1.0
Wz IR AEY 1.2
7]} 1.4
HeldS o) B4 Aute] A, F7]019 ABAS K= K, - K 2 ZR"Y. K = E 3479 Foi7}
2. Arcticeg A dig] F7]1019 &, U € 9 EJ= thg 4o o) A4tx]ojof gt
T=K T,
K, 3 347 3%
7, : AjA&sE A9 NUels] B3 (N - m)
# 347 A% K, F
A5
A2 Arctic7 ~ Arctic9, Jeebreakers
r 5,
Arctic4d | Arctic5 | Arcticb Icebreaker3,
Icebreaker6
Icebreaker4
K, 1.25 1,5 1,75 2,0 2.5
3. Arcticed A9 B4 4 £ ASHL 289 34E WEShoiof gt
405. ZEHAA
YA E Arcticsd A2 AR 9 | AELE HAY £ Qe AX7L AFEojofF Fhrt
406. M9
1. v EFAFALA
HEHASAAA = ofgiet Zo] 7|24 Q1 thafet 2443, vl 49 715 B, 7]e} et HE 1
2jsto] ZJEQ A &= oo g}
(1) 222 & Sl= PTOY Hu &9 ¢ 7y nade] 52 £23% nadeg 145k A4 X9 gt 33
A sEEady Wie Fue A€ )
@ 24710l9h Z71Be] AEA 9 54 £A
(3) 9471
9 3719 4922 A7 A BHEUES} F5AAY ) BHRUES] 43T
) BN A5G D avlo) Euste 24 WA e et 45t AE B (s 4 95

ya
=
=37k 54 2YE2E R AUH $201 BY 4R A 4
0] o
=2 =4
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3%

(7) 9L F71BY B9 A o] A BAAE ASY B

v a =
2. AY3%9] 9888
(1) A&24H stollA vlEdd sl 7103 & 582 o= 2ol 2%€ % olstolofof qitt.
A5 "1 (0.7 ~ 1.05)n, < 7= AWA 9 Arcticed A9 718 2335, 122 85 919 0.9
~ 1.05)n,& 7He $8 €59 ¥d7] € HX7|#E FEote A AFA29 49,
A 2 ZAE AEAR 58 FE 5-30] e A9a5S AT 38,
Te=ETy e )
0E Hor aPaxg A 49,
R, +160
To ==+ 076T Cd ———————————————————— (2)
0.7n, Brh ¥ 3H4 WS 7 AWA 9 Arcticsd AR #71% 3335, 121 090, Erh *2
A HYE AL F8 &5 T U BEI|He FEsHs dM9 Aya29 A9
T 3—2(71/71,,)2
Te= o Tag I — 3)
5o
R, +160
o=t 05— —Cy[3=2(n/n,)?]  —emeeees )
7o 1 385 (MPa)
v AR 2 AATE AEAR 58 HE 5-39 27 % A[AF AL e 2FE HA
HE HEESY
R, & AgY I44E (MPa)
‘:]"?_]_' 800 MPa E]—E]- % C\’J.XC}%E% 7}‘;1(_]_ ZHE% }\]—%?:—'_ 7&‘?— m* 800 MPQ.
no 1 AYEE A4 (rpm). F71H0] WS WS S0 HAHS off Ao B AdH
StollA AL AT A, n=n,ololoF 3t 4 (1), (2)°] AH&HoloF gt} A7|F2A
HIE 7H= AEe] o879 49, BE A" &2 09 ~ 1.05n,9 Y
olA noez AA=olof s, 4] (3), (92 FEFt=A AEE 4 St
n, : AA3AS (rpm)
C,=0.35+0.93d " : =Z7]o] B3t A
d %9 AF (mm)
) BEFAT Tt F s A& T FAE JAF WS A&¢] FHste 2ACE tg Ao s 27

A& s WS BAHE Ae 2A0R e 49 5185 (MPa)
re (VEY A IH @7 % shte) Ao o5 259 31852 (MPa)
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34 475 2= 3L A 3%

3. 315, 395, 24y 9 TAY50 A 3858
(1) A&2449 stolA BlEL-SEol 93t & S22 tha 2o o3 2= #t olstolojof gt
1.05)n,Z 7= HHA 4 Arctices A9 &, 193 AL M9 (09 ~ 1.05n,2

A5 7HE AYA 2 Arcticsd A9 &, 23 0.9, Hoh e 315 WY
£ 7He 7159

o=t " G, Cy[3—2(n/n,)?]

R & A9 AAZE (MPa).
ook 800 MPa (2749 3% 9 859 39 B &
23 79 R = 800 MPa, 600 MPa (2t4 % eAm7HE] 2
9] 39 Hot & AFBEE M ARE AHET H$ R,= 600 MPao] Akt A&
= oo} gttt
L AF 9 FAFE 5W 4% B 54125 fojd A%

82 A&A 5 gAE WS HAE A& SHele 2UCE o Ao 98§ 2

pa/Be| o) TEHL WHAE 49, 28 Q2 H(6) BxUh
4. F&71ololN 9 SgED
(1) 942 3L A%sH] BHHE 49, do7lolaolAY WAL Az Ao Hohd 28 el T
S84

Q) (Dol AF" 3829 ogo] 7FestA 2 4F, dH2AxRA ditt A&7|olAF M9 MFEAE T

HYA 3 Arcticsd A F F048u0f His) o3 W 0.7 ~ 1.05)n, W 37

Mllt =< 0. 3Mlom
0.7n, BT} B 244 WY A9, (A5EIC HEAE 2249 2o thd) $e) Aol oJs) 53]
2 Efofof gt}

M, <13M —M

alt — nom
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S
ot
)
)
zh
i
ol

A9 olgo] 7FedtA @E BF, AEeA H A& SHshe Bl 9 B4, 898, 2
= 72 Aol S A o8 2= ofof <t

6. 718 AAF

(1) d&Hx 45, & EAEHEAS} HEEAY e 2288 2 5 52 5 AET9 7Ifle 719E5lA
o HEEIE A ¥ofof At

(2) 27| 2EIA AxAL 38A9 ol§o] 7hsdAl & AF, WEEIe A& B¢ TV FHEAY 2
o, A&stA S3she A9l disl 2371 SHEAS] 6¥iE A gotoF .

7. HEH A% &4

oA 7= ofoF gt
8. 34 SAEA
(1) &S s18AE

(2) WA 9 Arctices Au #-Aste] 0.7n, o4, UA H37] 4 383 §Eo] AHEE B YA 39
5to] (0.9 ~ 1.05)n, FAFoAE AF FAHY7E EAstolA = ok Hrth A7|FzMEke gAwdr|o 7
9, BAH FEoEE 24 A-Sshe 1A ghol n, 9] diteZ A=EE 5 ok
A2 dHE 7H WA D Arctic7 ~ArcticOsa AEOlA €719 X (0.5 ~ 0.8)n, WS dok
ghct.

(3) 07 ~ 1.05n, 315 W9 2713 /A 434 L Arcticse A% 2 (09 ~ 1.05n, 34 H9lE 7t
AL O w219 A9, S AFe] Asttn QS vl wet A5 WH FL A Welo] A5
W9l ATL Yot | 48R 5 ek

407. dv]&
Belgugde 4 pENZEEeo] AL sjAoA Aol 8 T Al AT 4 e nady shugd Ry
A& Zgboto] F 9] ou] Z2d Y 7t AlFEoloF Fitt

408. A|AIAE 9 ofo]A ¥rA(ice box)

L 3744 ASS A AALESY & 9w = A 2 A3 58 687 703.01 WEH. Arcticd R Arctic5sd Al
grol A shite] AIAAEE ofolA HiA(ice box)?] 715 7HAoF Ak A 9 Arctic6 ~ ArcticOsd AE]
qisiA= Aol F 7H9f AAAETL ofo]& HiA(ice box)ololoF gt WAl B Arcticsd AdHfolA ofo]A HpA
(ice box) AAlE deAE AHA e 242 Asl €= EHAd 28 Z ofolx HA(ice box)ZHE F7]
o AAZF 7hssor At eEFPBEE AFAE F2 ofo]A HrA(ice box)ol A ILAH ofof it

2. A 9 Arcticsd AEolA AIAAE 9 ofo]A HiA(ice box) T ofyet AdAZolEE g wHEeAd 919
FHAEEL 7IEANIE ZFolof At o]E A3 ¥4 Aol ofolx HA(ice box) R AAAE ARGEofok
gt oy gl RAFL AFYA APEEE F9 HEAAIE SFLES 5 Aolof A TMEFAE AAlE

oiH, FaE ASQue] ALl JFer SHE AS AT & A=F A =0 . ddozd AV7E
A o Atk ofolA HiA(ice box)9] A TS ofo]A HfA AR gl SO HjA|Fofok
Yz wjEde WA oligolofof k. AAAECA Aes HiETY AE2 wWEd A

) BE AUl HE wWolok Frk olF e A
BEL 4A7F B -40 °C 2=oA fAT HAAFHEE RS 7ML ofdE 2 180° WFOR AR HHR 2
Pk A R 2 9)R Ewo] Fdo] glojop dck Waw

= =2 hus .
2 B2 AZ 4 Ut 99 AFo] QYT 49, U2 Yo B8g 724
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3% A15e 2EIALG A

3%

=49 H8XE XL ALGTHAFe] AFD 4+ ek,

YA 9 Arcticsd Ao

410. 394, € 2 EY A%
A%, L ,
7td $to] AlFEojof gttt SHERA ¥ HES o]FA A

! Arcticsd AlA SFTHES % w9 fUS WAL & e AFHo] AAF ok Tt FIFUTFE

412. ?;*-?-‘;*6-712"5

% 371929 §% % 95719 St

rl

As54 78 9 £44

501. ¥uk
ol F9 A& ol AH2 o] o g0 F7isto] #E IAHF

gl
fo
B
filjo
Ij

Z3folof gt

(preliminary) €AM-2-9A AARA
- _:,g] SAE AN A ARA
(9% 38 GM T= KG ZAZ(approved limit curves)’} = A B 5% AR 239 74
StEEAREY FEgt e 2FEA Fe=tt)
2. JRE A A
- R SUSHAEE HoFe
3. 7|e 2jdgo] Z2asitta st TH 2 AR

o}

503. H]&AEAA

1. Aol mE Aure] &7 o] gt Be AA AEolA9 H&dEAYe 245YY 8ds HEY 5 A=E
B &of 3},

2. HEAERA0] et 2AL 2

N

} 104.9 1% (D& wEd

[}

504. Arctics&9 Alugt

1 4294 Al dold theel W &4 ¥aE e,
(1) Zolyg WAL &89 F4ol 24 49 U7k Hejol AR A Aol 4 WESA Bolol 0.045H,
7 9o) o] ekl 4 WA dolol 00154
(@ €49 AAYe] AA 5] $2 0% 760 mm Ze]
() 229 WYL 4 9229 020 T= ()5 Lol WY F AL A
() 9 &4 AL 4 ERA Zol YolA STRE AN Y 349 12419 H9le] Slrk Abga
() &40 ST U $1RH 4 WL 1209 W2 A 5 99
2. SABYY ANS T o, A4k 7Y i & 3399 78 Y &40 9Ko] Het A5E
3. SOLAS Al-14 B-18 ~ B-4BE A8 ArcticSH AN 139 9 24 2 239 A471s 789 o]
o &4 0|79 R YAL SOLAS Al-14 A7.275e] BF 57t BE AAAEeIA 10]ofof T,
4398 48U Pt BE ArcicSE A IMOZI T AT I 9B 208 BEstolol At
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3% 497158 2 IAeT A 3%

#3399 &% A

=4 Arctics & 504.9 139 ¥ &4 944

5hiA

1 Arcticd ~ Arctic9

2 Arctic5 ~ Arctic9ea9Y +FA
A0 Ay Z = O 7 Aulyl 1
A]-7]HE 2 01944 _I"?*—'_ ==, E%u @-“{ﬂ' ‘3: _I'“EE“{% /\]—O]
3 Adke] Adde] L7k 100 m wgtol2td, Adujof Hjx g 7] gAof gk
Arctic5 ¥ Arctic6SH Ag B}
SABYY Q0g BEaA ot Tt

BT 2 o199

Arcticd= Aur vjgtol2te, Awjof Ejx|E 7]eA] gt

MI L0 £ Y dole 4uyxol el &4 WET A4 A%, AYEINS AP © wAw
QAT FYEL st WAk Yoz TER

L &2 U Aol glolA W &4 W9l 504.9 130 e

2. 1%] 38 £4L L AFIAE A48 4 sk

3. SOLAS A2-1% B-18 ~ B-48g A8%H= 494 13 @ 230 745 W &4 W3l thete] SOLAS A2-1
A A7.27380 4F 57 BE AAEOIA 10]ojof T,

4. 3%2 A8 WA gt AWLol 50m o4 AP A9 539 &4 Wil e} 63 £4BAY 2AL WX
stelok s F47bs TG Sb shfololof dith ohl, AUAYe A71MoE FWek: leebreakerd U
lcebreakerd 59 AWAL 13 @ 230] W2 £4USIONA 63 AAL WEstelof st 53 APIIE T
oo g

5. 24 89

S4RANS ANT 1, L) A &4 WSIs AgEolok Bt

_ 1
(1) ol W9 gL?/“‘ EE 145m % &2 g
@ 714 2L 78 WATFA AolH F440) FAUPoR AEoR ZHE Yol ¥y ¢ A% = 5o 1/5
=115m & &2 A
(3) £ WY SBERE PPET 9
6. £4894 84

ste] AeolAle] Z/IHEAIE ol 005m ol4ololof gt of7i4lo] ohd Aol
tol FOACIA Y At BgAEe] et 279EMIE ol 0.05m olsHE, %

ofy -
o
o

& ¢
jﬂ
ON

9 10
= &

et

o

pac)

i

2) Bl ol ot BA BF AR " wASAATE ARET] Al 207 olstelofof ska, BY FA 9
WAHSFAA7E AHEE Folle 127 ofsto]ofof Ftrt

3) &% 549 FA2 %—Erﬁi T GZE 7HAok 3. FF HeDANAN B A FE F Yol 1Hd
GZe &% 207 F9 gt ol4dolofof gt

(4 58 E- F9U WA 9 AT B vy FHOR P48 5 Yt AT dEL A4zoR Eo
(5) BAAAZ ol 20" Wol Al A GZRS A4 0.1m ololof THe. GZZA o ko] WAL 0.0175m-rad °l

Afolofof gt
) 37 A%eAolA, 29 ZHe) Hoh GZZES 4 0.05m ololof sk 4 7° ake] g olkololof g,
(7) &4 $4L P47 Lol & Q= Au, [ D 439 A7 o Haw OSm EE 014(Z,~10)/150m 3

% Re 7 olstoloo} Tk olalet ATole BMIEE U BETE Eareiel, 59Y WAL Aol T
oht thee] A7) BT Bat gk
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3% AU15E 2 IAe A 3%

CORES)
QS
ne,
ACh
R
)
o>4 rir
r.BL'
o

i)
)
)
N gl
o

(E‘r) 5"*«1 S
@D I3 Sole A= AdHE Yetdle EAZAT e 94 2Y5He &2l94 2R

L 0 s 0, 64 el 4449 1og 4 9l
s,

2. 50 AAZ olFk €Y, GE, olx, B ARy, 4¥ U Fue] Aik, &4 2ANA AF 2L BY S40)
FEIIE e AT 4+ YSB HToh ek

3. 439 7o) AU A9E AL ArcticEF A% L YA 0@ o] Ame] W P AR 5T 5
gt BE 998WL A 760 mm—/] 29 A% ol AATEe dste] dgoyE Hejwolof k.

4 BE Arctic5d A% 9 APAL H4uIANANRY AunaAuAA Lolo] AA Mol A ule] A
W A7 38 74 20200 AU £0l9 o[FAE sHAok Wk 339 A AU olF HZTEE AL 4

24 5 olakel Waol AgAAIworking liquids}E £53H F92 ASSTE 0IFA
7 o@% £ AguolAE oh gt

5. 8 HSRA B Fe H4NIE PR BE ActcSa AN R 949 39, AenI Auz 459 §
So WAL A0 A8 Aolo] $UTA] 2L o] ABHA T, BN A5E 7o Yol Mo

3 A¥Ae ol3AE BEY & Uk O

=
> 1o
op
2
)
[\
o
B8
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4 7 vFekA El(Winterization) 4%

A 4 & =LA 8 (Winterization)
A1A LI

< ST A1FolN eFets Ad U AR 7] B Erete Qg oy A4 YR AR £2
% L Ao LE&EHE Myt HLEHTh o&Zo] ALAE 7tEEH 4 QrE HA3T]
olof stv], 715 dA7} A|E ojof Feh,

102 X-LQ.

1. o] &9 Hg2 AdAigtoly, AgF 9 A2 Fgo tgt F7tArgelch
2. o] Z9 849 totq 17 T 2% E& 339 AFHVNREI St A9 17 Ee 2% B 339 84S
Z7t82 Hgstojof g},

3. AR B 2380 M Aget AALEE ZAAstoof gt

4, o] ol HEL Qi AA fi7|2EE V|FORE T (104.3%). o] 2xE A4FHY o= LA ¢
2ol A AA o] giste] -10°CE #4dt= FF2E9 HjEo| wErh I¥Eg %

oA LFATHY] BiES HA 2xo HAZS W] wEo] HALEZo|A9 23
2017)

5. 0] Ao g7 wet BetAE|E gt Adbo] distols oy 42 AFRV|RS

(DA 657t %ﬂ—i% g=EE 73

_l

==

(1) Winterization H(p) : AAF2Y A7t & AA t7]2L, 19 d@sto] 229 g4 WEst= FS

(2) Winterization M(p) @ AAF29] oFF 9 F4FY A7t 95 AA di7|2%, 1 Adste] 389 870 o
25l A

(3) Wmterlzanon E1(t), Winterization E2(t) X Winterization E3(t) : & H FAEo| ¥ HA fr]2=
19} Aot} 48~6E9 970 WEol= AL

(4) Winterization S(A), Winterization S(B) T+ Winterization S(C) : Aol 780 YA|E 2 e} AHsto]
729 970 W&ok F¢-

(5) Winterization D(t) : HA 7|, 19 Adote] 8Fo whEh ditdAYE H89 Aut
(6) Winterization IR : 9@—4 HWV‘]-’F‘EF 871E W&ok 48

6. ® 412 A9 Winterization 55 s §I3F AHE HolEoh 1 e Bt E A R AALEZ] Agt
Winterization E1(t), Winterization E2(t) ¥ Winterization E3(t) 589 2% x4& 7|02 3t}

7. Winterization E1(t) 559 AAE a4+ o] A9 HFA 4?:1'0]]0]:0}_1_, 287H55d IMO Guidelines for
Ships Operating in Arctictic Ice-Covered Waters: MSC/Circ. 1056 MEPC/Circ. 3999 73S w=djjof e},

¥ 4.1 Winterization 55 879 @& &3 =4

Winterization ) LIRS 7 44 A o5 24
=3 a7 A g71eE (0)
Winterbrat 42 FooAel ] o7
i ;1(? O e Ay 30°C ol | - o2 Sol, AL TN A Er 59 T aste]
s Tolq HA L oo
o 42 FooAe] 47 27
Winterization HE Ay 319C ~ 45°C | - o2 So], BH7] B AL TUL AE&HoR LaFHE
EZ(t) Agk
Winterization 2L LA 7] &3
23 4 _46°C o3 N
E10) I Bt gz so, 2xo4 9z egeie A
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47 A 2 (Winterization)

4%

103. AlEA=®
1. Winterization Ht)Y 3%

2. Winterization E1(t), E2(t) & ES(t) 559

=i

3 gl A= 5

WA vinds

 AEE AATzRE

3. Winterization S(A), SB) ¥ S(C) &

. Winterization D(t)

X—] olo} HPo}x-]a] 7]
(D) FAA 75 # AALEE 42T
Q) A= By 2 FEEY =5
(3) B2 7+a] BA (410.38=2)

4) F9/7-8 7rddu|e] BA (408.34=%)

o

(5) ¥ AAZA(ice removal measures)| AL

©) 7AF79 9 2= WA YA (409.3=)
(7) /AR
(8) F/Hz 71¢ =9 Al (402, 403.3=)

A
(o]
o] A7 @ M2 Q=3

bl
[e)

S
A
N

2HE ol

-1 RN

AA (411.34=

3 1] wiAe] AA (40538 %)

) 2" wB/FEE] A= BA/7HE vl BA (404.3=)

(10) =28 7] ACIE/4EFY A= GHI/71E dule] Al (406.8x)

(11) "2 32 A (407.3=)
(12) &5 2 2 dape] A
A B Ee 7HE A 2SR &2

It LEolAS 74 el A

© /37 g AgEE AYE ATl B

¢« A28 &

0 T

goo AL

2 43%

=2 AAI7E e ofoF At (2017)
A&sfor gt o] wiFd2 428~629 4]

ALE off 9] ARt JHE ZI}elof sttt (2017)
duk A=

%)

Aeg L& (tilm)9] 4

F2A0) BRYTIAT W) AR A5 J/AT AWIIAY BB Ag

- HEEs) 9 79
* AL AHIA AT 5
- TR/ A/AE/EEE &
- A A2 Ao A 2Ed ARg
- HeF A Fdo] SEEHH, 371 7HE

o A % ALHE AZHo Uk
A heraA 3

=190

/72 o] 25 A4
e L) W 79E/EA A0 A dms
dolet REE AL

o

€ 182 A

CEERIEE

Eg 9

SES 7%, 88 AFTHE Aot A=A 1+ AZH 2, A% L wiA|
ol Fold AFE 71E02 sk Wt e viRdo] AEE olof gt}
5. Ak YR Lo AALE/8 Ao #3 FAle HZQ} 2L FoEolofk gttt 7ol 2Lt GEtAE
7187, AFFY 9 gRtdoR Eflote 7| +9S 23T Aol 2k THE TR AR S dE
£0] -21.5°CE -22°C& 3},

6. FAAY LY A

104. A9

2 #40] w A sholof Tt

1. MDLT (Mean Daily Low Temp., 3¢ 949 A £2%) (2017)

MDLT(7,)&

23] 75 7%

Mean @ BA7IZF StY HHEFHA 109)

Average @ o}F B9 HA

Lowest : 17t B &37|7F B9to] 2 Ag

MDHT : BA7IZF 59 dY(daily) Hil 229 Hat

MDAT @ BA7IZF 59 dU(daily) B+ =9 Bt

MDLT : BA7I7t 59 d(daily) A 29 HH
39 412 IEE gt F ALY e HojEth

126

Adto] 28lsl= A FojAo LA 7] 2E B (mean daily low air temp.)Q] A7F HAAE

e AdH oz FA G| Ado] A= B+ Ao HAAE FHAH.
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4 7 vFekA El(Winterization) 4%

.}

o

e A -
. s

— MDAT9| %|X{Z} Lowest mean daily average temp)
MDLTO| %|X{Z} Lowest mean daily lowest temp)

18 28 38 48 S8 68 78 88 of 108 18 g

21
=

a9 4.1 95 AARE

2. 9% AA d71x (v (2017)

o5 HA 7] &%= (t) = MDLT (7))°lA 10°CE e @& FHdeh(t = 7,—10) ol &°1 7,7} -20°C °J¥ ¢
£ -30°C 7} ©t}. POLAR codeo WE PST(Polar Service Temp.)7t Y= AL, PSTE QB A4 7|k (1)E
gtk 1ol & AQol| Hie AT & Sl FH7IF0] ATH, 3% e TYES 2= 7SS AT &
QB HA 7|2 g A&Esith (2017)

3. YE AA=/84 A

AFFEG 9 7HE 799 7FEAAHFY AAHS<(103.9 5T FR)
4. g7

EE EE AHE Booly] 5 AHREE B4 ¢ AH. @Ae Q7 22 14, ydEeE I¥H

PVCY 22 o34 B OE W ARE HolSla 7|59 &4 glo] A9 E55 o445 ¥ g

o},

5. 7FEAN|
A71, 71, 718 EE 08 U0z /19S5t A 2 A2H

N

6. 4 AlA4DE(Ice removal measures)
37, 25 Bt 27, 5 T, d3AAE
Adh Hu] B T

DZ?_IE

4E B o

r
4
i
|o

2 2 AL AN AgEE

rlr

HogRy Hode AW ¥, 2od, A9 9 FH| A2 ZHW(recessed) Fa
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4 7 vFekA 2)(Winterization) 4%

Al 2 A Winterization H - A249 AF{Lz A=

201. AAFZ A7 2017)

1. o] Ao aAe AR Agd AN Amel FA0 thste] AP =X AGL 7
ojt},

2. 842 9 39429 Y =& EAY AAELR ARE H 43S T2

3. A% 9 AT 39 189 Aust 42 € 29429 AnEt 49 53 dols, A9 53 8stoiof
Eia=y

4. 42 9 1% 429 8740 ¢slo], 7]ete] RAEEL ¥ 442 wEC]

5. 8§44 At AF 2 FA7H 28 2% 649 270 Hgstolof Fdh.

_ﬁ
)
fr
o¥

o 5Fe AT U

I

* 42 ARFE L 5F @17)

42 0.4L oy ZorH 0.4L ol¢g

24} (secondary):
- (G R) e
* CWL A% A%
* CWL 4% 378w Y

12} (primary):
s AP

« FE0E AR A& FEEA E FEEY A9 II I
* CWL AR & °
C CWL A% §Ap]

R
A D 11 Il
3)

D Zo|7} 250 mE W& A FUE 0.4 17k E/EH F o4 A-&stojof gt}

2 Zo] 70m W& Aure] H$, Fojx 379] Zhgo] [I[o]ofof gttt

% D/DH & ol4olofof gttt

0.4L oJylolAl, E/EH &= FHY IlIF°] 83&He 129 I o] YHl= 5L+ 800 mmoldolofof gth(<
1,800 mm)

CWL(cold waterline)2 &4 44 44 BWL) ofg 0.3 mZ gt (AY 4.2 &F)
Z 9710 =Ed AAQQuo] RE mo] AE M4 129 wWo] EH Wi Z2 53
< F4& 600 mmolgojofol Ftrh. & & Aol £ = AL vEste Ho HelE 27
D1 AF 9 ZAFE 38 1A w2

1__

4

5

6

oF #e, 1wl =

% 9l

)
[
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4 7 vFekA El(Winterization)

4%

43 Az FA L ¥ AA drj2xo| 4E A8ZA 2017)

I

-20/-25°C | -26/-35°C | -36/-45°C | -46/-55°C
5 (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
3p<t<45 D | DH| E | EH | E | EH - FH
45 <t < 50 E | EH | E | EH - FH - FH
s
-20/-25°C | -26/-35°C | -36/-45°C | -46/-55°C
5 (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 - -
m 2
-20/-25°C | -26/-35°C | -36/-45°C | -46/-55°C
5 (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 - - - -
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4 7 vFekA 2)(Winterization) 4%

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

Fo03m
3% 42 AL i ARSI £E

# 44 ArTE 9L SF @017)

TEEA 71ELE °C e 53
4ol7F 0.09 LET A3 414 AH . Hase fgo A% 52U A7 53
YL W kE 72 (IFEY =& 8= §l8)
BEY, AEA, 211 HHad 45 FHEE AR A 4% A= 57
+
EUR R ] (IFEY &5 2+ )
e 2 t+10 l18=)
AFT 259 9F A4
t+20 =
Aes A% o
=28 34 ¥ AR a™ 4.2 410 =3
Aoz Ry @ o 5 D (D == DHED £& I8+ 9l9)

Zo|7} 0.09L wgte] 7]g w&® T
©l, 2932, 2Z4o|(breakwaters),

B - o] 1g 9o -
unlagged 7FAEY FQEF, Aol 33 kY 98 g2 12
239, 5
AR t + 20
AulA, &, gug, S84 4 _
AeA (153w 23 14 A . 113
A

D A7 X W 2YEFA(built-up stiffeners)®] 2L, dEt EAAE G BAA(single stiffening member)2 133}
olof 5luj, &= BA 2% g 70| watop 3tk TFEFA(bulb stiffeners) I AT x' ¥ ZHAE 7pA 2RA
AS, dest Areng gt Hrof

6. AnlA, B, Y & FEd 9 A4 9 o] BAg AFE W RASS Eéde] wEth w Y ZAE 9
9 & FEd7, AvA 2 ASAE 9% 94E D F2ER) ARE E 450 HEc
7. %% A9 Azt AF 2 AT 48 890) g2, A7 AU HolE A3FoR ovl, Hiw A2m AY

H,
& FRstoiof st o F HA 7]k Histe] HSEofoF .
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4 7 vFekA El(Winterization) 4%

E 45 H, g Z2E, 9 &, SHHA, AvAE A% F2F € ¥EF A= (2017)

A 5 V2
piac =4 71%Le%, °C
Z2E SRE
Al ol QJulR E}AT
P t+ 20 B =X 4 R des gad
e
g & & 2R S
VARSI =
N ]; oo t ALR FUE L8 BIE
=T
AH 2 Jukg g7t
ik t + 20 SHT2E dd FAE
SRE
g & #5 TAE —
Z71A A E‘IE
S . Heg 27E Heg e
L&
HF 2 vt ElAY
%ﬁﬁ—?yf— t+20 %_?_?‘7(}% 1.*“ = Z2uv0 \_J—J—
SpE
A 2
zZ7d A& g
T A t Aeg W= ALe A=
ER
A 2 Jubg g7t
A ik t+ 20 SHT2E A FAE GE
o™
(o] A9} 4=
e ~ Z71A A pL
gasw zy | 4T ES ‘ SEXRECE A8E BUE
L&
VD Aeg 27429 4L AF 9 ZAFE 28 17 58 3 B APLE, t+5°C9 -20°C F e oA 27]9
B3 A2y ouxe % 2 Qlojof i,
2 ghglo] MAEL BREY AL A2 AYLEES + 20°C7HA 27472 4 9tk 1Y B 487 Zo] 0°CRT &
7] gkolo} it}
D agE A%, AF € AT 28 1% 68 BRE Bz

A 3 A Winterization M - A4 9AF 9 FAFS A= 2017)

301. 99
1 oo 8L 9% 44 g7l eEd b
2. T Sht 4ol WHoR AgAel 4
(1) o] @9 24
@ A Eé/@%%é
(3) 33 dejg Eoz & 7|exA
o) %@%Eowsn A48 A
(5) 714 ABE, A2 F4 A1)

S
g

=9 JFF | 759 ArE Hde=
S ofof gttt ILEM o] Wl E Hae gl

302. —“.'-k]_'?i]-

303. 94E %mﬁ

._.
=2
=~
o

b=
.
i)
=~

(O}
é
z
1o

N

O
o
e,
-

>~
mln
rlo

w
o
»-lk

w
o
LJ'I

e
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o
N
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K

o

o,
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o
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47 A 2 (Winterization)

4%

132

E 46 9%E 9 THE 5%

ogE TRE e
e 71A 9 A
Aol Fg II
719 & II
= 11
aa=: Fa Alol4 I
AXEE(foundation bolt) II
As AA 11
LEZH 8 il
719 & II
2ol 97 = i
Aol4 I
AANEE II
9% wy 4‘%9;;3_( i
A 11
2] Alof T4 11
EZE / Hojgd / HE 111
gAA L ¥ 11
3 F=e/3E, A 2 A4 11
/3 W 42 ¢ A9E 1 I
IA HA 11
AIAET 11
B4} o9l A 2 I
SHY ]
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A 11
SHEFH(cargo lines) EEAES 11
7tAA I
EE I
SHe mjyEt I
Sy 11
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Y 11
EE I
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4 7 vFekA 2)(Winterization) 4%

304. %
L oed 87 A4S Az F4 L 9% 44 qr1exd] Txste] 48 29 =X AYS = F 5L A
B3] Sgolet. 133 1ol that HtoA, oloh B3t FARE/AFAYFE0] 48T 4 Uk,

2. 3 2 A28 TYEO] ASHE ZW, Wsteel strip), T 2 w0 JR5F 2F

fjo
R)
_O|_l‘,
2
l#l
N
W
1o
Tl
o,
>

B 47 A2 ARXE (9

e 9% 44 grle
(mm) -33°C~-38°C | -30°C~-48°C | -49°C~-58°C | -59°C~-68°C
¢ <10 0 0 -20 -20

10¢:<15 0 -20 -20 -20

15120 20 -20 -20 ~40

20425 -20 -20 -20 ~40

2530 -20 -20 ~40 ~40

30¢<35 -20 -20 ~40 ~40

35145 -20 ~40 ~40 -60

4550 ~40 ~40 -60 -60

AEY AFLE (11 B)

=7 QE HA =
(mm) -339C~-38°C -39°C~-48°C -49°C~~-58°C ~59°C~-68°C
t <10 0 -20 -20 -40
10¢t<20 -20 -20 -40 -40
204<30 -20 -40 -40 -60
30¢t<40 -40 -40 -60 -60
40<t<45 -40 -60 -60 n/a
45¢t<50 -40 -60 -60 n/a
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A2y AFLn (111 B)

=7 o5 A drlee
(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¢t<50 -60 -60 n/a n/a
2. B 4.79] 13°] ﬂ%ﬂ% 23S A7 9 2473 53 6%011 Fold Ne5FL vttt o, 35S [F2o= HFet

EENE ERASE

O{N'
=
)
S
rr
e
rIIZ
)
|o
frl
A
o_>:£
olo

2 (N/mm?)9] 10% oI, 2t 50 J o|ch.

306. & 9 F2F
1. ¥ 482 &% A 9 AA" FHE ALHE G4E 4 F2E gigh A23 AF2EE dAse b AR

=

® 48 EE 53 dig A2 AL

gn 44 o7 eE
CEES .
-33°C ~ -38°C -39°C oJs}
= 92 Ig -20
MER pesolof gk,
J015=s -40
(¥]3)
8glo] A% Q AL BEY A9 AYLEE +20°C7H 37t @ & YA,
0 °citt 4] gropok g,

2. dutdog Ha gt A=m 34 AUAe (€ + ) (HET Aok &

3

E 34 g4 YA

o] FL-:27]
5& Z=7F 300N/mm?* o]AFel AL 1 34]

f 3 499 Fold 8F2Le} A%

m o] FMY 7|&7]. A9 AL, mE 308 Firt

Azo 53 o] SYol WA 202 U ht] FIFUAL R EE HaF 3 olge] IFUARLE 37
L 4%, 02 m gol 488 & et
oA Sol, FHgeol 300 N/mn’Het 41, 4% 44 grlewst I FHBA ool -40°Ce 4o A9, A2

= 3
T AlE2E9 71E2 B 4.99] TEH.
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49 87 A€ 9

ki A s 2 =7

O e I e I i A B i

Iees B A m mol @ | olud 7%
oC J f, OC _]
-40 27 -40 3 0 27
-40 27 -20 3 60 87
-40 27 +0 3 120 147

3. & FAFC] AA FAAES Ees] At AR 7HEARE e AS AR A 2Ee oR A Hrl2k -33
°C 21/ I #&°l 875« A= Ad 225 20°C £¢ & At

4. #2742 38HA @=

5.305.9] 27°] 7|# ¥ *bE“ TEN AEE SdE 2 FAEY Am 450l AAgEloF gt

307. 71 A=

1 7159 ARe BEold 4%, Wy 9 BRAE] A% L A28 THE A8HoIAL AL, AR AL
eof gt

2. 9% A7 rleE] e A7) AclRe THES Y LEel4 A5l Hestolok T

i
&

A 4 @ Winterization E3(t) - 9&A=F 9 Z+ FAF (2017)

off

L oHid, 75, Acled 22 Ee 9AF 3 4 #AHE2 A% gl Ui k&2 s A8 7hs & 79
il %’411 Stofof gt
2. Adre] OAE 9 7 E2 AT B Ao r A2 9 Yo YFoRFE HoHoof oty I3t He 4
< offE Zefitth
(D) 7tEEFF / +9F& A% 79 9 A8 #A)
2 B AA gl
3) g7
4) B
6) @2
©) A= AH
7) &2+, 715, A5t & 12
3. 7t ’“317} Asd B, ta Aulge] AXFojoF At (2017)
(1) 2% &9l ¢
Q) 71E g FACTE
€ Ase ovg =
(3) Aot An|
4) N&F 2E ofF BA A
(5) FAARE] HAY JBE AYSIeS St AF € AAFE 69 2% 2010 WE HE AA(CHE Hul9] ugow
sl At dge 2T = e BFol A8)
AAFAoIM ARG E= A7) 74 1 473 649 17 9o wE
4. PVC 9 Ee HE UARS SV ARGETHE, S gAME A7 AAEA e
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402. 71BARA 9 WA - Lubarg
LA g Aol 43" $857] 9 FHle o7 A qi7|2k 2004 dgstA ZE 5 lofoF o
2. 78 Yo dxd F9E7] @ AH|lE= I 139 Yi © _ o

of gttt

3. 18 % 23014 875E 46 9 779 9B 45S BASY] dsto] W) /tAMuE HAY S5 ot

4. 1% 4 239 8742 FEY HolA 275HE ol Fu|E Zdoto, BlE 714 9 Gu|E ZIstofof Firt

403. F3A7|% 9 FQB%7)#9] 43y g

1. 27138 9 S8EHX7|89] F718A = 713 AXAY HA F712& Aol Ajdstofof gt I3 A= F
7154FoIA dd, 7HEE 718 3719 AR, &7] ¥Z7] HloloiA T Hi7|7RAS] HiolmjA I T2 WO
2 388 5+ Ao

2. Y249 o5 BTl WaeFAE A2 14 EL IMO MSC/Cire.5049] <A ¥ 27stolAe] 55
To A W xR0 #e Ao wah Wo] kS WA g1l Y4 fAT £ Qlojof Fth ERE A4bolA 7]
To] A&AEgdos LA ¢ otk Aol 39 49 A4H P32 Folo] /T YAGE et AT 2
< A e 1A & Aot

ON

3. 434 (podded E& azimuth) $A4% 2L ZebgAY A7) D SPIAlE AYS PA] A HAT FAS
Solof Sitk. Eat, Z1AMH] WEE A8 2B, FUT D FEAE AZstolol Ak,
4. Ze] THBAE AL AW 2o~ L LBRE AF

404, 7] 9 T AT FHAY
1. oo w&d WA 1AEY AR7 F AA d7| ko)A AMgste=tl AZStAUL B A AR A

T Tt

ZtZofo} g}

2. TAA o= & W fA49 292 A5 Y5t HiEE 45 & & Y= AAE AFoloF k. &l MRS
AAstolof ot HE SAY] AAMIE A A 9 HH A5 & & Qlojof sitt =EQl WEE AT AP
Au], @ 9 Hd@o| dA|stojof ok F2 7Rt "JEHOH’- AT AHESHA g o o] g F AWEA
YT E H5ohy] gt 2719 AEBE (Fhedt 3 $3 7hrto]) AA|stofof gt

3. =&H Z7|#9 $&49 2 WAsy] At BESRARA ud U/EE AR F7|E Eojdr] s dEATE
ARJstofof gt} F71E AREshe 770 $71Y A& <8-S ASSFTEE Rl g AXE AT stofof
s},

4. F8 &xof| AHEEE E, A7|, A7 2 FARAE W AAZAE ZFEAY 3 AAGA7E AeA] g AE
o= GME HYA AWOoRHH iﬁ}‘ﬁolﬁ gt JEE 4 gle ol YAE g8 WEE 9SS HASAY 7
gdEe +2E Ee WE F0 & AU YL Qo] YA|stofof Fhtt. =EH Ao HXE= AolA], AA7]

=2 ]
3 gARA Wl AAT 27 %%Oﬂ% 7tEEE AEd <
dFollolg, &FiolE 9 FA EfAvHo|E 7HEEWE ZE5ofof it
5. 7FEAn7y AAEA] o2 A4S, T8 &0 ARSEHE HE, AR, AAZ] 3 FAEAE AR AA H7]2=A
AHEst=dl A estolof ottt
6. MAUES Ed dAA01E FdHe Aol BHE 25gA 9] 2 9] Hste] 7tEdulE dAstelof it
7. wHEEEe e 3, 7tEEE HAFE Wl fAIstelor ety ool &7
e oF A di712=olA Agshedl Adstoiof gt
8. kEd e % sl & ¢ @HoM E9 2ol Higt ofe WY F WUHAS] BRexAE Shojof it
(1) s & 9] k2" P22 ST ¢ ARSE 7HEEe A9 Hie] AXste AdEE dA|stoiof gttt
Q) #oe] 7P @2 FE =9 MEE GAEk AR F Az AR fAS] Aste] 7P W 2Tl 371
AZFE AAsofof 2t
(3) 71EAH] B A% 2EFAE 2FooF .
9. & oA ARBEE FEACl THHE 3718 §712HeRTEH oo i 2AE 6}°4°F gt olede
a1t AAE sAY 371 A27I(air d dAjstofor gttt g Aol dAd B M
W2 FE) i WEE HA[stofof gt
10. HxAo| AT BY+E AALE 53 2o 403.9 g€
AAE #Aste] Hel(bay) ® 7FAEHE HA[stojof gt} &7

.l

F27] AL 0|99 AHAEV} AAEHE AL, H
BA B 403.0] FHE AT KA AE AR
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11. 3

12.
13.

14.
15. 4

H5EY @ AYHSURAL YAAS A% AY 37] ABTE AXsfelof ok WAL, 7B WAGT} B
4 93 B oFAd X W4 AT LVIES BAXS WATH, olF YAA sHoE A o
oo ZEd 4] 9aE 994 ER 34E 93 2 Bomy Agdlelor st ZByAe Slo) AgstelAt
oh gt

S4l SRl Ael M muolt J2g 9
BIMo] M 49, Wi 7o % 3
Sfste] W AARAE 2olof Tk,
AZTA BAAE ATHElE A% gu L THEL, AFHE A4S, 408.9 7o) AFstolok T,

2oy BIs] Pstel, /BRI m2E FF Eue] QYuE Axstolof st Mol
Bole 57 242 AT BAE 2Rolol Dok

A% 371 ABTFE MAsfelop wek,
Aust AAgaEE PXstelof Q. Fro] Pozny B

405. /AR ZH 2 A I A9 FAA

1.

RGN

ruh for o 2 ol 2 o pb Mo f

10.

11. s

12.

W7 95e~ W oY 9x: WosNy AW ole REEolor dhh grogt, W ol AEEol
o Ttk Y AAGA o) 411.8 FE,
JA @7t X solob gk,

23 AoHt2 WogREH Hostry] o F4dt 7
5 2 YR 5 22 dA9 AWE WAt ZAT AFEolok gt HA= A ZYol| HFstofok sk
Agh o 7tE Au|7h AlFEoof gt
& AoIFA = 404.9] HgstojoF Jit.
7] A= 406.9 Zg}stoiof gt
2 mo|Z(hawse pipe)e 7FEEE FHol JAGHAY Het 71E AH7t AFEHIL HOoRRE HIEE T
AFe e Ao F7] A2 WHEIL YX|5tojof 3t}
doz HFEHe A 9 FHEY 4S, WoRRE Hoshy] g W AA /1AL AgE olok gt
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AZA7F AlgEolof gtk Y= ofoln AEFAE -4 Yo AXEAY 7HE du7t AFEojof gt
=2 A 3o 8% Y ASFA7E AFEoloF o, Adet &85, 2EA 21 YRl diE &
gk Au] 4 E24(flushing) AlAFC] AlF = ofof Firt.
ot 5748 (lifting appliances)?] A& 532 AF 2 FA513 91 2% 1™ 23 o8 A4 g7 =04
Z-55toof gttt
el & AR A, B&E 9 T A S o8 A dr|zoA FHEeted Fgstoiop it
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7 AR B A9, 3% Azsolof g,
HAPZ1 A9 37 YT W AARA B gAuo] oJstel Ayozne Basol} gtk w3, 3789
Fole Q&AL Fol7] gstel WA AFAA %S 0 IHL AFT 1 el A4F st A solo}

-|u:H:ti‘J

e
] wgslol 4AY AL W AAS B/ 9 DA B Y AARA7 AZHolor Atk 4F e &
| % SAR AT 2BS PAN| AT 2AF Stolok Spl, ol2E LAY SAstel AET LHu} AZH o
oF .
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11.

12.

13.

14.

15.
16.

17.

S5 AN SRo2E k3 AEE BEH| JT S ATHpE B0k Aclkel =BYVERAE B
FRERE 05 m7H AFAL BAh(closend A9 @A AFstol A REEAS Kook gk,

C7HEEA e Y Wel A9A HrA g Alojik2 AWe A[Eh] flstel 7FAAEE dAsA Y R AA H7

o)A o] AFof gt A2 L ofoF gt

. 5&6‘117%3191 A5, AxA sl gAE AAeee HA AARES egstoiof dit.
10.

glole HE719 d&5AQ FEe st 571 E AP QIR AEr|9] dWe FAs| A RIxA7 AT
EJofof 5&4. gold As7lole 7rade] # A28 2|20 At ARGl diet ol AlFEefoF gt

71Ho] BAE A9, /149 A&A LHL Aste] THEY AW W YL WA Y3 RIEAT AT ol
of @}, AZE 718 AH8stolol shul HHF AGMu AZHolok Atk J1AY BB AFsE @ stIE
40 wjx|stolof St} (404.9] 9% =)

ol YA 1919] A¢k A Yol e HHolAel Fofol £gol HEG M4 o Hagel Loz Aol
1 2HE wRE gx5o] AXHolo Ak, FREL Az el IS kA YAE Agstelck oful, W
A57)o] FHQHE Zolof Ttk

wZwo] 4N" 7] BuAL YAS Wol FYorE BIsjelof Ft,

CCTV =28 Aol AX L A9le 457, gols] 9 2320 3y U 2 YA gste] 7424w

A
e 90, 2FA B3R 1 A7} A= ook

0

i

4/GPS AE/101: H AT AL§ Tejast AFsolof gk, et AL HYozne HEEoo} Tk
B Y7, B3] 45T 2PFAL IS AATH SIS D ST Bl YAsfolo} Ak wE
g 295 A AALwo] HPslolo} sul, ZEg| Wale] FF slofot Tt

PFE 257 ZATAL SN GES 93 A AVlese] APT A FHH) okol gk e

0w g5l Holok g,

407. ®)7} ¥ 9] §3tA e

1.
2. F

10.

11.
12.

13.

14.

43D % WALSELE 2AE L A7 DDA LS G 2 el siAstelel di
F A% 9 AFTAE B mEEo] Gk 45 27 U A5IE AYoRYH Bosolof Ik Ay Wk 7
& Folo] PAstoloh Sh 13 BRE HH 4 GES WATolor Bek. GUORE, AU 2ols] A
AzE 4 JES e $99 A, A4 £8 @ B UQ Ei 74 AN AFsolof Fitt,
w2E ASETS A 4% XS Teistel M5 & 7Hd 79 YRS BshEs X wolof gt

L &3 Hxo] S FUBE W AAZ AT kG FA7 AFHolok Bk 37 BAt ABY AAXEES 0|83

rr

Sito] A gElojof gt

Aol AAE] o, o AW % dFoR /IR kg HeZ WASHeS A EoloF . EEAME A
]_

Hell AAselok 42 A HeAAEG WAL A% B A B dRozE W NlE AFeL

A% 3712 ZEH=S WAHAY 7 A7 AlgHofoF
=22 3 COQiQP‘JXl 3 2ARHE 2% 9 339 8709 Aetsteiof gt
Z 2R 22 &3F wiA o diste] A|xAF BASHE A2k o AA di7]2=0] Aestoior k. A&

A2 Ago] AESHAL /4G Pl Hstolok T,
481542 A% T 2YoRRE B5E 4 UES N4HD AZT 4 dE Q¥ ATk Stk AAut
e BEANE AFHAL AxdE BU AL SAE fAst] A48T 4 Uk AolE A9 37 547 AF

28

x]3fofof g,

e e
clott m WL 428 AT 5 UES Wk ABEolo} Wk 7] W g A
o _

=

9% Aze 2
Ao AP »
54 A7 &

ofo} gt

% o)
9 mREsY Bige Aed] AU 539 dmg U LBg7t AgHolr Bk A ¥
5ol

A Ao AFstAY £4d4 348 FH4 FE(flexible lead) E AT 7HE Fito] Al S H

T84 AA7F AAHA dokd, A&t @A 2 AAGATE AFEeloF At 2 FAEHC| D)= €A E 7t
g dujet A Y AAGA, A DA W SEFE 08N HozFE HoEolop gt |3, wid % 7]
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15.

16.
17.

18.

19.

20.
21.

)
g

408

1.

140

ARAE THF FYFANE AU 3714 W AAPA, A e U LBR EE kg Hu)h Agslolop
s,

TR H/AE/EL YorRe JARAES Hash] A5 AUT ALE Tel2, @ U ABENE A48T 5
glofot 3t

WomRe uEs] S8 YAt BB Frol WAt AFHolok Gt

54 & BAmo] Aol Urhd, o] Astolol I 9% kB YL HaSAES HAYAY A
B2 228 5 YES sha W Hut WA slolof ditt. F/lste] B FABS AYORRE HEH oo} o&u}
FHREL o8 MA Grlexe] AFstolol Gk WoREH HEs] U5 7Y 9EE W AAYAE 37 4
Zo| sojof Gk Yyl US4 FHANZLS 1430] Hstolof siet. dY A4F FHAL 507 et
FRA] tfstel AZA BoISHe AGLEE 9% A gL AFstelol Gk A28 THY AFEW
5% 2 245 e TS 9% FA7L AFHolok Gk W AAFH7H EPIRB/SART] AFsolof gk,
TR $AT v L FA7 AZHolo Ak,

§ A W T A A7k AAsol ik, AAQ AYS BET & Yt Suto] AFHolor &
S0l 71 AU} ABTIolof 3 FE HBRE Geolt Hracel 8ot AT olok gk, Al
8171 7h ) el SiAstelof sk 271e) gk Aol J1g ool sakslolor T,

9L G A 2 B PHES ETFT =38 FYEC] ASE ARt 9% 4A dremede A
o Zgstolot Tk,

20 Aqegolojo 3 /G 7Y Ei AEH W AAYNE 25 Faol Uk 87 Bslolof gt

BN
oL
X rlo

£ o 4
of
[T
i

o,
M

I oo o

—l>_lo_ra
l-ﬂJr.?L
rﬂm_‘.oﬁm

]

o)

. F4/789) P

9% HA YIILEE V1202 S AFTAY W/ololz AL Ao g
%

Ea W5 dzt/ i Rote] A4k
0 ASe ESH etk ool W 9 U o] 898 ANSHEe ASEE HHe 2Aa B 459
o]l ISO 7547:2002 Ships and marine technology - Air conditioning and ventilation of

accommodation spaces - Design conditions and basis of calculations E+ ASHRAE 26- 1996(RA2006)
Mechanical refrigeration and air-conditioning installations aboard ship ¢} Z2 ZE= 9 HEof 3lolofof

L8 e A AR EE 71 9 AEE Eﬁtﬁh 79 9 o 5 Fu ELE Ao Edote 9L A I
u)(408. Fx)E AlZstojor gt I HHl= B 4.109] 790 ZgEojop ATt I o AFEHAE o=
o ZF 799 W2 O 9 Y9 R A4 fqV|EE 7E0E o= ‘41 AAeE, 99 9 37 &2 /A4
S 4 ofof gtk 74 £99] YRk 9 XA ARA7L AFe 244 7F FEHI AFEolop gt ok 9
A7 di7] 22+ 0°C o]ifolojof gt
718 ZEF Aofst= o] AlFEolok gttt 7|#A AE FH(funnel louver)7t “Xlﬂ% 3%, 29 4xE

AT 4= Qlojof gt} 25 E Alojohe £H2 7R Ee AEFHE 7@ 799 3] 3F Ee HH%:% waf st

o4 ok =t

Bol= Awolx ¥ ¥ BB 2 U glol ALo] =3E 79 U P9 o] YAt BEE W)
T 0 A7 RES A% HA grleme] AgsAL ALe] et RIS 9% AYT W Auls qolok Atk
(304. =)

CAFTE 2 7189 371 FY/MEd FHe 8 AARA B 7HE AE ol &ste] AdYoRiY HIHESR

EREELS

L BE SEAold A2 st E Alokg WElshe Bl ¥4de WASH] A%t 7tE Aurt AR Fofok (T

4u3 4ol detolt 408, H2).
MRS BE BREYE B ANE Aok Wolsh: Wl FHL PAN] A LA A selor k.
BE RAE BRo] G $5718 AZsfolol Auk. HET AR2A] =FY FUF G YAY & UES

¢

AR AR Hele e 2Yn NS A0 A =39 Ugo] thstel REEolol dtt. stdo] H Axe
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4 7 vFekA El(Winterization) 4%

2. 410.0] wet 8FEHE 92 7ME9 A4S, o] RS W FAHA} 7HEe A 5 s, AF ¢ AR
69 2% 201.9] FEA|AH] nE} FHE ‘:‘PG}% 7L ASE ofoF gt

3. A4 3 o] digt B3 AlaE 9 FAES (194 2 284 159 & A" B AN LY F) oF 4
Al W71k Aestoiof et

4. Adure] 9 AA R QlFste] HAH Rk ®3 @ ¥ ujy Al 7MAEE 8 Wl fASAY ZHEdu7t
A& = ofoF Jtt.

5. B4 5o 57]2 8] d&e] AAgEC] Telo] AVl Ae ¥AstAL
o B39 kEd 371 dEe A A2 T 5 AL 7Hs
Agtste 9707F FaEolof 3t Hie 718 TR

3719 252 Wafstoide e
6. 410.3%} o] si= B4 7tE Fdo] Adud, 57142 29& A A 7tE 2L A2 s & 371

o 30] x|sfolof e
7. 54 Aol KT A9 B4 MBS AAT A1 Hu)rt AgEolok Bt

411. ¥ AA L HA FH

1. o2 799 == Zwe 71 7w I 09 (grating), HAE Zd0|E (checkered plate), 8HE AHE (studs)
T AZ ZA7F widE HRIER H v Ed H}Z] Zhto] A FE ook gt EE, o] 3A AZE WEIL Qle
A wEE 7 37 Be %-’F% o]& AAL ZA7F AR = ofoF g},
(1) M=, F84, F24 4 ZAAL S49 ] —4 AT HEZ gt Aol ¢ Ad (507. F=x)
(2) g&7 AT +9

() A% 9NE TP THY/F2, U3 2 FEAR] AT 7o

() A3 BEAEe] AT 7o

(5) Re/ARE A (A2, A L 5A TolL(hawse pipe) Kol AN 7
© e e 0 ANE AT 7o

() e gw 7o @AHE 39

SRR
79 (37 WA, Ado 4 % 98 49 218 AT D A7 )
jo Y2 AASAL, 2 GYOR AT BY L £42 A3

®) 7ML A X#%*
%7}%@; 790 o] AHoJA HAF A o]9le] Wro] Hroto] AT o]of

2. 9o w22 4 9
ChERE Xﬂ#o}mlOlc . o]0

g},

3.4 AAZ 9% Beo] 45 BPE 4 B gao] Had shio] AE o4 AFstolor stk BE Aak 5110
Yeht 9ot @ AES] E7E 31015 cheoz FAH ook g,

(W) 4 374

(2) BA &= W7ol (mallets) 371
(3) 2390]# (scrapers) 371
5 =79 Hf AlAo] AFHolok st st o, EHA E AFTE o] BoZRH HIET PHT H

§7P Agst7] flote] BoE FHof $jx|stofof it

4. A9 "?;‘*3%4 BHE A3 &717F AT o9 AFao] AlgEojof gttt

(1) A

2 a“é/%ﬂ 27 Qe A 298 24 283 54 F4 A4

) B&4 A —T“’ﬂOﬂ AF Awd
HY &7 B93 9 AFFY ¥ 3o oz Ry HIHY PA% HIEE AT Hte, st 3 HE
e 7o YAstofok gt

412. A% 0}“10‘7‘] (2017)

1 oz M4 AL E412M9 ASY 92 WS R A4 RGRA) Ex E4LBEY ASY 92
BuE A 4% gl nre
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4%

X 412 A

sS4 - 49l AZY

T4

ES

Ae2 e AEY 4R
7HA19] 8 A (slipway)

o AA d7]2=oA Y 2o AAT ArSHel
ooF it

405. WA/AT 2 4w 299
o A

A A Q7 AA 37 2rojM9 2] At
A=7t AgEAY, FAENE A4 7HEFA
7k A= ook gt

B. WHoe WAA AA7E AFEHoloF et WAA
BA7F AdstA &2 A 97 AgH Ik
gt HEoh] o fAY kg ¥Ee ¢
Mt AsEAY 712 B el AASoF <
o OFE ZEd B WE 79 7129 B2
=)

404. ®7]
e g

2 g8 A7

A ZE Y YA

(lifting device)

AaSde AFRFANAY F5A et Ad 2
A 99 270l wEop b, o AA dfr]e
EofAe] ol AFsfor et

405. BEf/AR 2 4w =<
o] g3tA

A 9% 4A gr1LEdN L5

ASEAL, FABAE 44T 7
ojof g,

B WHol: WAA X7 AFHolol Wtk YAA

housing) (BX" 4%)

Z = H uj o I o
Wl = e AL A gl A% DA Agsolor | fon 21 R E AUTAS
(Inboard ball valve) Sh. GasH] oEe 9X9 waE WHL g ek g

A ABHAY Aol s AN el A
oF Wt (h wAY EL g 79 L9
qoz)

. [ wuse 24E 2 Aol ze mE gREe AL
o A Blow loading |y ey gt wae A0 + AES AvE | 401 T

gt Al Fof HAIstelof St

H5E (B4R 39) AT AT AzFFololo Feh, E 43 42 72 2 57

. w3 Aol Wdols 2 L FYF BFS PAS | 405. we/AR 9w 299
BA 58 EAERCPHE | ) ot goz 4 be 9AS xselor 9 | o uAd

524 FETY dololS T | 9% AA dILENAY eFol YR AzFFol | 405. We/AF 9 dw 29
ohfEe] ojo} B, o YR

2un 93t w% Aol fuole 2y L FYF FFS YA | 405. W/AF 2 gw 299
(8 A55) 7| 9% HoR @ 7Y UAS MAstelop Wk | o WaRE

U WAL A Te] AR =olof dhet.
qEd 294 2T A9, 994 L HBE 29
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4 7 vFekA El(Winterization) 4%

E 412 A st93A - A9 ALY A2 BEE 7H A29 (AS)

Ao k&Ho 43" devlde 94 E= W A

tor = u 7 %ol AFsolol k. W57 Wl 471 2§ S
AERY 7 P o o Awe e e 2AS solor o | 406 A1 WA
o, 4T SR} ABolor ek
FYHEE P29 vhel AFFAS A olo}
B,
A 9% 44 dr2EdNY egel HBF A=t
AgHAL, FHFAE AT RN AT
oolaEo wo ojoF i}, 404. 27 2 7w FAFE99

B ol WAA X7 AgHolor Btk WAA | FeH
A7 AEA e AL QA7 AZEolop
Btk 4] ojele 9N xEE WHE 9
7 AZEAG G AuYL ol AR SoF e
Ct2 =9 EE R 79 sdo) aow)

42 AR /1 R JIBE | M AT ST AL ARG RS S UL S|
(starter) 7HE]H 9227} A2 ojok st}
A g T 4AE A9 2L YA

Siste] shetlzk AAHolof ek 406, A7l W
INEERE E R PER T e
h ASEAL, THEE AU AL A
sojof gk,

B. Wuole YA A7k AZHolor wck WA | o4 7 ® ww AYTel
BA7E A G AR DA ABHolok B | A

o W] oldle AA9 w2E Wus Wit
ABHAL ke A el SAsor Bk (e
29 Ex iy 7o e YAos)

(coupler)

chafe chaing % 244 | oF A d7]2=olAM9] 2o At Arsaol | 405 HH/AF 2 I8
E8 o ojoF gttt o] getA 2

=N kel o] 93} d3}5} = HAS 9 7T Q
A A AER AR A H7]EoA Y 3o AA ArSHol | 405. /AR H A T

ojo} st} o] WA
AR A WAAE AT +9 | 9F A4 drle=olAY 2Fo] AR ArsHol | 405. HE/AF 2w A
7holE & oo} g} o] A

[0

A% SA GRS 9% 5 | A% 44 drILEdAe Sa] AU AmFFel | 405, WA ¥ gw A
8 7Hl Tol= 29 ofo ek, of WA

o

923 2021 145




4 7 vFekA 2)(Winterization) 4%

TEE g A 87 =z

o A7 H7]2EoA e o A AmeEel | 405 Hu/ARF R A T

ojo} it} o] WA
SAREY 9olof g 7IolE & | AR AA di7l2kolA e 2o At AmSFol | 405. BE/AF 2 #E 2
2 ojo} st} o] WA

ZRE A4 9/lz HoEoof it | 405 HE/AR® 3 A 2
2, Wi o] AFE ook gt o] WA
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el aeprggas ppe | DVE BORFH AW e weseler dnt | 05 BA/AR L ¥ a9
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A%E 5A MAA 2L 5@ | 95 47 G7eEoAe] Lo Y AFol | 405, HH/AR L dw AHA
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4 7 vFekA El(Winterization)

4%

B 413 A% SHe3A - AW ASY 92 288 A A2900%)
FHE 28 wade 24 G

AA WS Eo] ¥E

A QR AA di7]2=olAe 3o At A=rt
AHEEAY, FAAE e AR 7HERATT ATH
oo it

B WHol= WYAA AT AFEHAY, YAA A

47]/du]9] etz
(Inboard ball valve) 7} AA5HA] L2 A= g7 AlZEo]of itk 406. 714wl A
ALot7] olg: A9 k&d WEE @7 A
FTEHAY 7t AEd Woll §AsjoF sttt (FE
o Ee YR 79 719 o)
1002. 24 9 Auzd &GA9

EREE
w24 oEe] W5 A 24 4 FEAST oA
gH/AE o T} o]
974 24 RAERCPH/E) | %= Bzshy] g 2AS shojof ot w29 B ﬁz;;gﬂv A w2
oAt 7taAulE HAstolo gt o
£ gEAEY =% Aofutdes 2W 9 FAEY FEZ TASH] | 405. mu/AR 2 A A
(3R AA) A dez 9 7tE 9AE HAsteior o] A
Az 2o BEg 5 o5 d : A 71 2E A9 o] HAet ArsHol | 405. ;‘_F‘L“i}/ﬁl% 9 g =29
ofof it} 9 et
PLPFAE Ha=E AT AR olor &
=y 284 FE AS, 94 2 EidR Al | 405, HE/AR 2 A 399

>r2£ [ £ o
U

AEEAY, FHEE 44T AP AR
oloF et

B ol WA A AFHAY, YA A
7t AYEA e AL WAL ABEolor e,
qas] olele 19 =2E But WAL A
FEAY 7 AN el Aok B (1
249 B Wy 79 g PHoz)

Aze 95 44 dALEdA] el A | o A
Fgolofot 3t
o HA g1eEdNY e AU At

404. ®7]
e g

2 g8 A7

ZEA, EEBYLS
Ao}

Aolgel w2 THES R A4 frlewdAel
Argol Agiclor A,

406. A71dw19] kA g

B35 4o YB 19 9 FHo] HAE

| 4R 3e,
@ 74anlE A stolol gt

404. H7|
H3kA 2]

U g FY7Y

o,
I
oo
)
oft
N,

a0 =z ol AXE AF/ldlE @A E
ol AFHolop Atk HE/Y &7 FAL
A H 2R olFolHok o AAT A

FL 4y
= o©

é

1 o Y, oX
o

406. A71dw19] kA g
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4 7 vFekA 2)(Winterization) 4%

E 4.13 Ag st3A] - Ad ALY 42 2HE 7P A29(AS)

THE Hg A 2 =

FHSH B9 HiEols MEEATE Aok | 404, Bl @ W AYg9
o}, i b

o Ho

GEA g Pl AAE 49 $ES AN

Siste s w7t AR slolor Btk 406, A7l W

A 5 @ Winterization E2(t) - 9&FE 9 Z+ 3AE (201))

501. 9wt
1. 48 Winterization E3(t) - JFE 9 A|AHQ QA0 Hslo, th29 QAL ThEsfojo} ity

502. 27 % Z® 2 799 FEAY

1 404. B7] D AT WAAL WA, G%S P29 vk o] B AE YAsfolop Gk,

2. =38 W@ W3 A28 $AS YA A Hust AgsHolop Atk w2W AnFE 2 olfel BE
&4 olFeele 4 ¥ DAM(trace)dHE ZFoF gt

3. 404. 27 2 AYTAY AR P, 371FFL A% 44 dr1LEd] BB olaHe 1
golg AAstofof Ak,

4. AETo] BAY AOo| W2 Gulo] ostel o] FYHA FEB HaHolof Ak,

rOlt
N
ifie}
HE
)
PN

503. BE/AR 2 Zw ﬂﬂl°194 kA E
L k2" Aojitols HezRy Hosial #4452 2We YA fstel 7tase A 2707 A s ofo gt

504. 74w 9] ¥IA

1. 406. A71d8|o] WetAe|et oA, wfddrlole ¥4 2 &8 Al2ES A% 7HEAdn7E AR Eojof gt
2. A/GPS 7] § kg A7 Al&Hole 7EAdn7E AR Eojof St

3. A mAES] FafSole A WASH] A%t 7tEAdn 9\ AA ZA7E AlgH ook

505. ulHdu9] HHekA 2

1 794 2UES QAAH} AF3Eolok B,

2. FTYASL Be FAT PAA} S, nFo] WD W FAA AL AT 5 U=, AF L FAFY 6
d 24 201.9 ARAAG vt JRE ok gA U7 AFHolof et

3. EPIRB/SARTOl: s3] /1g4u)7H Ax|slolof stol, AR 4ulE A 7152 JohshA otk ek,

506. 74/759 FA4
1. #9714 (space heating)& do=2 7k, T 7] o]A49] 7t o] a3 HT}
2. ¥ 4.11 Winterization E3(t)° gt 77 n]et 3|, B 4.14 Winterization B2(p)oll gt #£97144u8]7F &
= ofof gt}
3. 408. T79/799] WA} FA, ZE FGAAM Holl= FotdEA Bt AloFE Welltts WY FHLERE B
392 71982 (thermally heated glass)”} AX]%ofof gt}
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4 7 vFekA El(Winterization) 4%

¥ 4.14 Winterization E2(t) 589 F+971444] 2017)

79 74| ZE1)
= A] Al
AHA == B
N .
H9d Asg/mdgdd ol 144
(2R Y& A9 o
TF/E71A oho] 1A 3 o] 54 X
A3)4 =714
(podded propulsion ¥ thro] 14 9 o]F4] X

azimuth thruster)

H)
D 2ol AR W A} DS ANG 4 UES, AF L AT 64 2%
2019 ZBAAH whet HRE Wt FAMEZE AFEolop et

4. 408. F9/789 WA} A, BE A FHEC] 82 F2 Aol 7HE/27E AR = ook gt g 7179
719 (9], HHE 71944 E= 9 $3%7|(heating with filament or hot air blowers)¥o2%:, AW %9

AloFE Wefols WY 4L BERHCE HAT 5 AUS5= FUS= AE, T 7HA RS A A
]

5. 408. 79/7-9 9] W3tA et A, Be AdudM(bridge wing)e &5 ¢ ofoF gt

507. AF7Y U SRR FIA

1. 409. AFF9 9 BFEERY] WAL} A, dio] He A oolE(airlock) FHol AZHAY &9 ZH Y
FH= o] AlFHoloF ot EJE, AL AHOIME &9 DH7} FA Fojojit,

2. A SYEAEAE BP)ole, AT diA| F2 o8-S fIste] 7teet & 7H9AH7L Al = ofoF Firt.

3. 411. 9 AA F APEA ] Fold F2dY R A=Y, A AdFdls, F AdTd d 2229 HEe
ste], AAR7E AR Eojof gttt Wt 2oz et AA| HE Al RS WASH| 9% As 7HE Add]
7} A= ook Jte.

508. B39 WA
1. 410 929 WA A, =28 3718 ok YR HBAEE 253 9% 44 B eE] APF F4o]of
of gtk

509. ¥ AA L A FA
L 411 % AA 2 A ZAeE A, 71A 2 A7 2F Hdole 7hse A7 AsE Aok e
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4 7 vFekA 2)(Winterization) 4%

A 6 2 Winterization E1(t) - &A= 9 Z+ FAE 2017)

601. Lyt
1. 58 Winterization E2())9] 870] tjate], th-go] 2A4& wE3toiof g},

602. 7] 9 ztut Z¢ 79| et

L =&d AA6 dAE F A 2 Ee 71Edne] A9 st & W9 {A9 2ol diste] Hosto]
of gt}

603. A7]42u| 9| 3tz

1. 406. d4714dw]9] Ao oA, A Be FAEC] H Aols 2AZ Zdste] BE k& AolEde A ¥
ME Aok At 2= Aols Fle 555 WiEgd o SlojoF At (404 F=).

604. /dd¥| 9] kA

1. 407. B]3dR|e] WetAe|et o7, keE F9o e Aop0] 7HEANE AlESHL 4of FH2 AEAQ &8 2

% 9% ujx|=ojo} e
2. 407. BIAHIS) WA RIS} A, FHAE LML A Folof st
3. 407. BVFANIZI9) ebReleh B, T AR Wz AAdolE AR 5o L AHAMu|7 A gEolok Bt

605. /78] ¥atAz
1. 4.6 3 E4.100 Bstef, Bl Ao 93] F55=

= & AuE AgHooF At E3 t5o FYo= SHE
AAR(AE 501, SHE AolE(oln) 9 AYS 7Hd 29 X A7) WHAAY 52 A9 A7(Z2 Ad) ¢
A &' F7F E717F AlgH ook
(D) A ot EF2ad 97 FAC A A F90 H2 didez dA5= 39)
() FH74
3) 28714
4) s=g=d

(6) 71e8E4 A A(ODME)A
6 457 € A7 HEAE:= 49)
(7) 2T BRES TS A B
(8) HFastE A
2. Yol Zole AT 22 A7IAQ v setol AY9 HIE flsto], HAH] o) HUS A= 7HEAH]
7 AXE 4 A4t AFE oo gt
3. 434 Z227](podded propulsion TE azimuth thruster) #9493 F7]3% 9 BZ7|% LYo g % o 3}
o] g7o] Hgtstoio} gt
(1) 7t184ul= (F FAZAY A5 fAoto]) Hlddde2ie AgE FHFutotof gt
(2) IAA WRERZA 9 F FXFXY Als & AlojE fgt /\D}O] A5 = ofoF gttt
(3) F d9 249, 713 52 F A7 22E o] #jx] = ojof gt}
4. ERE AA T 5 e AR 9 g ALY AEo] SIttd, I AEole 7HEAH7E HAE ook gt

o

606. B39 wvretAz

1 410. 929 YaHelst W, 93 e BHHA AYOR Teslolor Atk WA HuIE Skt 1o] Aure]
el BAT U AF H UG oISt YEE 0|35t Solof ATHAF L FATFH 68 1% 201. % 204,
FE). A7 75 WL D Y olsol A8 A, oful WIS Fulskn AFsle] ZA AT & USS
SAL ©9] BE EL 02 A% 5 7F D 3 i iy @32 T 5
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4 7 vFekA El(Winterization) 4%

A 7 A Winterization S - ZHoZ Qlgl BEYUA

701. 594 AR 71&

1. BYA4 AAtol= ZHl(ice accretion)®@37} International Code on Intact Stability Resolution MSC.267(85),
as amended - Chapter 6 - Icing considerationso] Wz} ZgtstA 1 E|ojof gt} ZHIZES H 4.159] FoiA
Hiel Zro] 9] WY 7} AgFo g FHidh. (2017)

R 4.15 ZFk(kg/m?)

Winterization 59 YA Y
Winterization S(A) 100 20
Winterization S(B) 60 15
Winterization S(C) 30 7.5

2. 739 9N Ex FEAT Zo], BARNAY RIS #H B¢
¥ 499 Folx Fygoz FHsick ow, #Awd d 9 7w FE
F9o] EgtE|ojof Fir}.
3. International Code on Intact Stability Resolution A.749(18) - Chapter 3.1 General intact stability
criteria®] ol EY4 7|0 AFstoloF gt (101, 102. =)
4, 294 AXAHE International Code on Intact Stability Resolution®] 73 3% AMHjo] 2] 35 xgsct
F7tE, 7P AT A 2 Hojx o Aol tiste] B4 A4ko] o] Fojxokgitt.
(1) 594 7120 & A &FSohks A4 2 detag o 54 Watde] 49 £892 ot 22 e 1o
gt
hHAA &4 3H
(WHFHA A LAE AJH
(HAEFES =3t Foff 5 4H
74 A AH
+ A87bsolttd, a9 R AR A
« Ayl YTAE AFH|
« 3+d et AE(heavy ballast) AME]
« ol® EAT v 5 A4 AH
c f2A 9 A gAY Ae, 1UE SES HALt AH
« ITAE A9 FEEE 92 A Ee OE Aol IRE &9 AH
c By u XS 2T AH
(2) o= 22 54 /o = A tiet de € dAE E5cks Y Y
hgEtEel A7 & oFol S sk AH
W=7 55 =
(Chz=dz HAF 55 JH

Al 8 @ Winterization D - HiHAA (2017)

801. A

1. 249 a4o| wEotA] LA, Aot A=A 749 oo 7]2% it AAE 12T 4 qlth

2. AGE 230 tigt &4 AH(EE 01, 2%, s dH 9 ST Ad dujet 22 SFAY 1A
DE 7IELR st= 54 FEO| diste] At AXA 719 dojd Ao tis) 1T 4 Stk

3. ot A 7 HL8=E AEE Winterization D) B7|557F HojdE 4 Qth BrHS Fso= x| 1

AA L7 o7ttt (4], Winterization D(-25)).
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4 7 vFekA 2)(Winterization) 4%

4. AALEE AgHe AA F2RAR, JFF 2 ALY FUE AT A AF EAZE(CO% A B
71

Al 9 A Winterization IR - 8 AA Av] 2017)

901. &&
249 870 WA QAR Aol AlRAF 7ke] grofof 7|zt Hi A

il

19T 4 Ao

902. AIEAR
1. 72 AA e ¥ AA AX (ice removal measures)ll et A 9 LE AMEERT} AEF ofof St (103, FX)
2. AXE ZAA e EF de RE ASEATL FxRF] Q= W AA wj%9 (ice removal manual)o] AA4to] H]A] =]

ofo} gt

903. A9
W AA A (ice removal measures) @ 104.9] 9o tlsto], o] Hojx9] g7io] Zo] ilzfx|ojof Fir}
904. 4 AlA 4 (Ice removal provisions)
1. 742 AA7L AAEE A2, 401.9) 70 wHejof Fiet,
2. B 4160 AF9 W AA duEL 7 AP M ES 1este] L ojok gt

# 4.16 ¥ AA Ay

THE 3

o
o
e
S
I
Fo
29
o
Y

27 397 W Wl 711-?91910;3—71 T4 2 Hi7|FH(exhaust louvres)ol= B A|A | 408. +9/7F9 WA

v g AAsto] 2YoRRE HBstofof gt E

PO

$wo] AgHE By, A7), AN 2 BARAE Y AARA
PG AARAL AT @ 9ol WA AN &
234 Rselof Bk H2T 4 9 % 8
WS HeAY Eb ArtaEE 722w W
o sl el oto] A stelop et

ol AAZ AYHA ke A, xvm 2 ZARA
Aud oo eixstolo} Pek. F8 §wo AH§H

_]

[T o i ofN
>4\1

kol e o

408. /789 WIA
B

H
i
ua)
i
=
N

o

4.9
Tooo
>
o,
o
_°,
&
=
)
i
X,
(m
o,
[>
=)
0,
=2
rlr
N
ne
N
=,
e

P de2s ¥ AR dAe HoerRy AEY 9z HoEojoF | 405, Hut/ARAH 2 3

= gk Herozt, Hy guo] Agsolol gt SEERERSEE
Ao w28 Aojule 2Yozyy Hos] skl 8% B4 WAV | 405, m/ATAY 2 %
b AZ ¥ olof gk, SEERERLEE
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4 7 vFekA El(Winterization) 4%

E 4.16 B AA 2¥ AS)

E g gAe] 84 Tz

SUOR AEHL ] @ AAWY A9, AYorney BEs] 9 | 405 wu/ARAY 2 7
&y AA 371337 AgHolok At SEERER SR

32 To|Z(hawse pipe) Al TH(wash line)2 To]ZL Ho] ZAH
OoRRE HIE 3 A&AQ &8 Ex= 7tE Au7t AlFEolofF
o AAE AT dw A9 F7] dFE7F BZo] Qlojof gt

IA mo|n
(hawse pipe)

406. 7]

1o
ol
=)
_>?‘_',
T,

HO}Oq 1*&‘?4@717} 3}%0}11 %2 @3
FH7F AAFojoF gt

ol 406. 47144 9] WgtAje

: =3 I
}g‘ﬂ]7]' Z‘ﬂ‘J—Q(ﬂO]: 73“1-];]. 7]}__]19] ].Tq— 406 @7]@3]4 kg-‘l—xia]

Jsofof gt

rlo
N
N
olr
st
st
N
N
e,
[
m
é
::1

Rteu Al 2H EvE Aozt

r
(N
3
o]
U
T
o
T
for
)
)
)

ig= 406.747]14u] 9] WA

Br
o
_);[_A‘
i
z
Iz
HE
b
o
5
FTF
oL,
Y
Y
o
2
X
2
of
i)
)
)
e
Ka)

407.8173dH] 9] WA 2

94 0 FEREL bsd @ Mo NE RuHs 7o 94X
ojof T,

7974 9A7F Axdel qivtd, A2F 94 L 3§ AAFA A
glojo} 3}, &A= AR (BFo|A)= %1_7]1 9 7l Mulel 3 W A
ARA, HAT 1A 3 SBHE ogaN YomRy HIHols
s B, E @ 7IARA Y A2l AP 7]
4 AARA, AP 214 L SBY EE G At AT

oF 3ttt

TR Yy/AB/Ee WogHE JAGNE HEst] 5 Hjst
A2 de2, 9 D/Ee 7HEENE AT & QlojoF T

o
fol
-
18

407.8173dH] 9] WA 2

Yoy BIs] 98 79 9ES W AAYNE S/ Aol
wolof gt} Byl A4 FHMEL 407. 14300 Zstolof T,
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47 A 2 (Winterization)

4%

E 4.16 © AA ¥ AS)

THE

28 A 24

EPIRB

EPIRB/SARTO] et ¥ A7 BA7} A= ook et

371 BY/ME 29

Az @ ARTY] T FUMNES FHEFTE Y AARN
i g ANE olgsle] ARORRE HEHEE ARGt BT

408.7-%/7-219] A=

e
(=
ot
i

A9 RE FREUE AR Aol Aok Tl W) 34
ozRE HSHES /AYAsL Aol Atk YR RE FB
of dial =AL 871 $8719 AMgol AFHolor Fch. EE YR
of U fEF) LS WAT & Y=F o|FH AA7t neHol
oF et

408.7-%/7-219] A=

FE AR e s 293 U 480 A w29 U
dste] waEolor dtt. stelo] Hi Axdo] wFo| g A7He
A4 AR EE mAL H% A w47t GElolo} ST g o]

408.7-%/7-219] A=

408. 79 /79 9] HAz

A
N
e
=
=t
.
i
oM,
U

_‘?‘
st w5 m SAstolct Thet, g2 49| 48R
A3 UslE TS RAEsL A slojof gt

400477 9 FE2
ek

92 o] &712 A8 Fgo] Aol FHol AYE AL YA
T 9A JEES HEHE $UL ZRojor Gk 9A9 nid 37
B s 44 A2 T 5 AT s @ BoE gao] AHstol
oF 3hu Ao WAL AWK WYL BAHolok stk WAL B
N9 A7EREY 3719 588 YastelAs ok =t

410. B9 LA
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4 7 vFekA El(Winterization) 4%

E 4.16 B AA 2¥ AS)

TRE g WA 84 RN
WU AA D A ZA
LEDHY (DAA @7HAY F9ol= o2 ¥ AA 9 FAFA 7}
A5 =lofoF gt
(@) 7tE
(b) ZLeHolF(grating),
(c) AAE & o]E(checkered plate),
(d AA =27 fide HJAER © vny =51 A
F7¥oto], o] A dZE WEYL Qe 14 HEE M 371
Ee 25 349 9 AA ZA7 AR Fojof gt
(D) A, 7384, 124 9 A SHAYARY Adt AEs A%
% A aeel % A 13 AA 9 9 A
(2) g&+ 9yst 19
(3) AF AAE T3 HA/FARA, Ol g s A
9
(4) A3Pgy] BIAIAH AP +9
(6) ZE/AFE Zul(dseL, AU 9 A mo]Z(hawse pipe) E
el AT 79
6 MEd o 4 AXE Het 79
(7) BYFE dH FIEAH:= B9
8 M A 49 &Y FICGT 94, A=Y 9 & A4 9A
£ 9 3 AAZA 23
Mol 229 & 9k A/ A @ 2% B 223 o] Ao
i AEA ore e AMSE AY 5T @, 9e AANL 29 § _
wes E s 7;1 2 %]*J% ng]a—; 299 W Hﬂvlﬂiﬂﬁi g | 4113 A R B
=2
W AAS 9% 429 45 EPL 2 BT Fad HaT shig
HE ol Agsjoick gt nE Bat 4110 et Aot @ A
B9 E7E HojE fgos TAHolo} g
(1) A 3A
rE =T (2) BA E+= Hdol(mallets) 374 4118 AA ¢ B4 ZA
(3) 23] (scrapers) 37H
5 Z7Y Bf AJHo] AFEooF st 7hsdt g B 2 A
S8 o] glogHE BSHT PAT ¥IL27 Agtr] fsto]
B3 H FHo] YAsteiof g,

905. %A, Auld =PA, LNG/LPG &8tA] digt 8.4
54% A3} 9 g1 Aol 3] AAE T A
SEHI9] W A|A wto] AX|E|ojok

906. NFFLGA LA (OSV)ol digt 874
T A9 (rescue zone)S 7FAE= A8he] ¢, 1003. SNFAA YA tigt Hstxe| o] QA whetof ghot

907. LNG/LPG 2%tAe] djgt 87
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4 7 vFekA 2)(Winterization) 4%

71592 H71FH (exhaust louvres)ole ZHYAE flstel ¥ AAsd 9 7FQHH]7F DA Hofof gt

A 10 @ F7t87A (2017)

1001. <t
1. 23, 43 4 589 g7 toto, =+ 49, 39 24 w=Eofoiof it}

1002. 241 2 AvA FA 9 §IHA

L =29 & Y dFskze 2eziy Hashy] 9%t
Sk ESA9t Hlae] gAE v wet, kEd 4% ok 2 2B #H
of gt}

2. 2" A2 AF9 & Y dAgtEe] 2HYerRE HIs] 3t AAE 5ol ot kEd sE9 wie
o 22 9 A AA S Hos] A%t 22 stofof sty kEH dolle 7HEAHE AA|Stolok °PE‘r

3. B2 AlY9(deck seal) ® PV EEo]A 3 Z2 Ed EEAY 7IA FAECl AXHE A%, 1 FEE S0 A
© dA9f FReRY HBs] 3t £AE stojof Ant. 7pAEE Ee HPE Fede AR % AAE

gholof . FAES A5 AZE F71 Aste, HA A2 5 Slofok st Thedt 3 @A mo Slojof Ji

F7t2, "2 Aole 7HAEHE HA|stojof gtk 1 dla ¥ AU(deck water sea)?] =&H d # Higd
ode 7tE4dn ¥ gdg Zd3AY ‘:J%‘% 3t & Qo g ZtEolof gt Higdole ©dE stofof Pt A AH
Al Zﬂﬂﬂ“t‘oﬂ—‘e 4 2 AFE A 5 Ao/AES HAstojof At Winterization E1() %
E2(1) 559 A%, ¢&/dF Edolae A ”74135011/‘1 AHgshedl AdstAY 7R E dFoof Pt =8
g 7ts 238 gl BH—)F%’—%XJilOﬂ% LA r= Hoohy] A3t A FAE ZFofoF At (403. FHx)

4. B 460 Hstod, B 417 24 2 AvE G749 FA7MEERY 7HE 248 WESpoiof

interization E1(t)9} E2(1)9 3%,
oo 9 HFs GAHHE Zr2o]

n M
Y
o
2
e
rOIl
=
Q.
= =

e
<
]

B 417 §24 @ AnE A9 TR

79 7k ZA5!
3t A o] Al 142 X
sHEHny oo 144 9 o] F4] X

?4—51_7] ol X%E_7] Al

(k1 X] \Q_ o ‘l“)

oheo] 144 X

v 1

1 2%go] /AL i FAAL 71EE AT & JA=s, AF 2 A4 69 2% 201.9 FEAA
dof weh FEE Woke FAERTE AFEHoloF gt

2. Winterization E3()9 A%, 0|54 71dAx=Z & 2 9o}

ol

5. 312 A3t 9 Fste] Aolg 99 AHE T Yol 54 dd Wk Uk g 4 1Y RIS Ak A
EL 25T W AA P AAHolok Ak FYZ EP)

1003. SfFFAALA(OSV)9 FetA e
1. o] A2 E3d AFE 9 g o4 dFFERE 2 78 ) AARE &F5t7] Yot 5Es] dA/Ax"
Akt dQlAel AR =YL HIt fFAAA LA (offshore tug/supply ships)oll Z-&Hr}.
2. °H°ok7—\1]"§1] AA9 S, AA P2 E= AFekE 939 dEde FAT wieAA 2 Ax 37
2= AX|s}ojof o]‘E]—
3. :ILZ‘—Z}%HLO%] AUe AEte] A9, Z¥ o2 RE HIsts S AH|7F AFE ook gt
(1) F2ZGFLAY 4 Fo e AZA I 79
(2) F2AYFLA SHY Y
() AFFY/AH=FY(treatment area) 229 F&

i
it
i)
olft,
N
Ho
<k
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4 7 vFekA El(Winterization) 4%

4 411 % AA D YA FA] Gstel, PYHE, TYAZR, 72 FH TR YL © FIGW, LY 2
4%t BAE 49 TRAYATGY HYRS mgstel, vAAHORY B Y ugRERO|L AMusL HAH

ofo} gt

1004. LNG 2 LPG 24tA9] Ha g
1. 37154+ #7154 (exhaust louvers)olle= ZWHAE Hoto] W AAST U 7FEHH]7 Ax|=ojoF i,

¥ 4.18 LNG ¥ LPG 2449 71|

e bl An
st Ao 4 1342 X
sggny 29 344 9 054 X
F5 4 A4 "

(ang 49) e e :
H]J—l
L wge] WS W B4 AL AT 4 AE%, AF 9 FATFH 68 24 2019 AuAA

qoll Tt ARE WSt AR} ARl Bk

2. Winterization E3(t)9] 3%, o|%4] 7[gAx2 & 4 Ut}

2. ¥ 4.69] ©3lod, ¥ 4.18 LNG ¥ LPG 2u8FA 9 %“Zlﬂ"é*.:jﬂlﬂ 71E QAL wHEStojof i,
3. 3F= st 2 gt AoE Y3l AAFE 79 Hole S+ dF ¥@e
Tt 25EIY ¥ AA Fdo] Hx|E oo} girh (2 %%i =3h

>
o
_O‘_ll‘
=
ok,
Y
s
ol
afu
>(\l
T
o)
=)
ol
_YL
(S

923 2021 157




9% 1 g7

{u
s

LB PEE

101. 3§
1. F-S 2017(Finnish-Swedish Ice Class Rule 2017)%] d&& wt= Edtg §j9d-E &ofstx}t st Auko] i<
29 FAARG| FoJstofof gt
(1) ¥= ZEeF Add HE(olst R gtt)= 27| F=H P2 Fofoke Ado] diste] w4
A|ggtt}, o] A9 "o Agjo] wet Ao YL W 5 Je A Aok thsFol THA FAE
=
2 Y A st AL v Au2 Qe g uf, WA AAof watok sta, "o weba Hysdoz

$e AUe ek

L o

() 99 727 9 qgsgol dgt AgtS FASAY, QYA AAE FAStL WYE Fofote Auro A AE
£ 11 A9 ko] disiA Zlo] gt

(4 £ FAY ok 55 USSthe Aol WA AYE w2 g WHE FoT = AAU, dH] ofo]A Y
(heavy ice jamming)oll AE 4 Sl= 8ol e ACE BAGA= F=th

(5) A2FAME2 FYU HTFS 7 & ek} vlwste], HojE FoiT o] Pzt obsldtttE Ao Fostofof
Stk

6) &8 A4n], Ay, AR B 718 B4 g7 WolE T s8] dAs] FHEoA= Aoz #yH 74
9, AR 1 Al diste] qiisES WE 4 Atk

(7) @Al 30,000 & olsho] oAl & Z3 A (fork towing)o] WallollA 7HE A Eet A AT
o= A it

(8) ARFHogHE Moz 25mold E&H HE(ulb)E 7H AELe B4 13 dgo] oA gn, FR=
oj9} 2 Aulo| disfjA] FEottl WHEE A AYS ART AT At

9 A" FREZES AP Huk2 W FA heE YA G He Yol Q= NEEUS Felcte AL FAR ot
Atk 28U ofk Al lojMZ AA9 wstgo] AAlo] Agole FEY A FA he W FA by IR
ol BZHETh by 2 b 2 E 1191 HERSit

s hiy(m) h(m)
IA Super 1.00 0.35
1A 0.80 0.30
IB 0.60 0.25
IC 0.40 0.22

102. fi¥+=x9 55

1. 1% 23 201.9] Hsl= g¥+Z9 5F3 Finnish-Swedish Ice Class Rules 20179 Ast= tiy£x9 5+
# 1.29] Uehfd

2. 1% 24 201.9] At xR SF3} Arctictic Shipping Pollution Prevention Regulation©] A3H= thH
Fz9 532 ® 1.3°] Yyehiqich

tlo
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FE1
® 1.2 28 439 949537 Finnish-Swedish Ice H 1.3 98 AF9 t¥l5F3} Arctictic Shipping
Class Rules 20179 d¥9l53 v Pollution Prevention Regulation® W53
7
2 AFY Finnish-Swedish Ice Class Hl
IR Rules 20179 9=+ 27 A4Y The Arctictic Shipping Pollution
IA Super IA Super gHS& Prevention Regulations? H¥5&
IA IA IA Super Type A
1B 1B
IC IC 1A Type B
D Y -
1B Type C
m? 11
(H]31) IC Type D
V92 Age DS AgR BEE 87t
Qo2 2 Finnish-Swedish Ice Class Rules?] II
_ ID Type D
SEHE A= Aoldh
D eAFe 53 ¢8 Aol AFshe 71E
E-'_

AAZSE Hd 518 B 532549 YA Warning Triangle®t ¥ $5F24E FAEF (¥ 1.1)
Warning Triangle®] 522 A9 A4z} 1o AALNA WA sl A] A8t EAgk] T3t HEE A
F517] Yoot

‘ 300

V.S
<5

540 mm aft

F
[CF, e—
230 |&

(1) Warning triangle®] A& W& “ICE" HEA|Q £Z Ao Qlojok 3l 3}7|g4E 4 (summer load line in
fresh water)9] 4 1,000 mm ©]iol FEA|=ojof gte}. Tyt HibdE |A| ofystofof ghet. 429l oF ¥
9] Zoj& 300 mmE YA Yotof gt

) ¥ 53&F EAE &5 Y(oad line ring)?] SHo2RE FHOE 540 mm Ev BATAEFAIY 244

W 540 mm EojR o] FA|EofoF it

1000

-
-

a9 1.1 H

ok

5 A
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5107z ug

(3) o] A% T 5~8mm #Z Ak AFo] FHHoF 5k, i FAoME ARHez BFots] & & =S
7R B - 2Ao] HiAP O 2 A S Ajof s
(4) BE 199 A%E E54 BA A8EHE AT FYstolof Ft,

972 53 1A Super, 1A, IB, IC % A4S 29 249 A% et 14 502.9 23 249 §
E
14 502.9 29 a7o] Het A9 fu4 WL B 140] ettt A% DY TS AN O, T AuEe
=

E 14 39 249 540 dete] A8HE A% U

A4 EAPd 2z
a(deg) 15 55
¢;(deg) 25 90
¢,(deg) 10 90
L(m) 65.0 250.0
B(m) 11.0 40.0
T(tm) 4.0 15.0
Lpow/ L 0.15 0.40
Lppl L 0.25 0.75
Dy T 0.45 0.75
A,/ (L« B) 0.09 0.27

1e 2elade] A7o) Sele Yo ® 155 A Aule] Qeze dehin 9
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¥E 1 YTz 351

E 1.5 A& A Ase AL & 71E &9

AE Mer WS

1 2 3 4 5 6 7 8 9

IA IA IA
g 1A IB IC IA 1A IB

Super Super | Super

a(deg) 24 24 24 24 24 24 36 20 24
¢,(deg) 90 90 90 90 30 90 30 30 90
¢y(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
Lgow 45 45 45 45 45 45 45 45 45
Lpig 70 70 70 70 70 70 70 70 70
A,y 500 500 500 500 500 500 500 500 500
Dy 5 5 5 5 5 5 5 5 5
29y 5/84 1/cp | 1/cp | 1/cP | 1/CP | 1/CP | 1/CP | 1/CP | 1/CP | 1/FP
A W) 7840 | 4941 | 3478 | 2253 | 6799 | 6406 | 5343 | 5017 | 3872
(1% 502.9] 2@ &%)
HqZEA =z 9 33 " 43}
;;) (waz 5024 3 B 9102 | so14 8466 | 7645 | 6614 | 6614
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252 7R A 9 IASE AN Z2de 85 4 2 zay
4 73 B39 mop

E 2.1 g4 Z2d9 55

A & 98

= 3] 3l2Q "kl wo °©
]"6‘ }\JFH 1:] ]"6‘2 Els= \:‘I’] EE@E‘] ‘é}'7ﬂ

g

7%
0.6 ROIAEE H7tx & drje A b
ot AE 1 £, MEE 02 x ZE Zol9] ¢/ THE
Je)o] FL go] Fg

g
S

%

_ 0.9 R v1Z2Zd &= I/ gy &
St5 AE 2 F9 50% = == %}T ;

Ao FREIDA FLe

06 RAIARE 7 D 274 A
3% 44 3 Fy ARE 02 x IE Zolo] B WS
el FUs elo] A8

09 R il gt mzuel gug
o dH 4 F9 50% | mede) AuQEme] #9% 99

o &g

b oge g o | 06 FIARE WA L WA Flo] |
55 AH 5 fﬂo"G ’;F S| MEH 02 x FE Zolo mzuzo)
AR daqame wue el 48
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52 7z A% 9 SASHE Ade Zedy ok AH € Z2dy v 7|1 B39 2

o
S
[\*]

164

X 22 9EA nz2dg9)

55

FYolA 2 9317

o= A 3] 5l=9o wL wyo o
]"6' C]—EH = ]"O"E T UH EE@E‘] ‘é’7ﬁ
06 ROIAZE 97 2 @7e Al
$2 49 1 F ABE 02 x FE Zol9] Wi FEE
Q)] FUG o] BR
32 49 3 F,
o6 rosE wx 9 e Fao)
sz a4 s | P ES BT T ug 1) « me 7o) zewwy 1

Rl 60%

Bl FUT o] 248
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322 997z A% 9 ST Ao mede 8% 49 2 medd Y 14 B39 B

552

Excitation case 1

Excitation case: 2

Excitation case: 3

Excitation case: 4

15 ...........{............‘:..... L - E. ........... | — 15 ...........E............i,..... 15 ...........':1...........{.......
@ ! g ¢
N. 1 ¥ ¥ 1t- .:, 1 .......uu:.‘u....uu:,uu. 1= .E .1:.
S : ) MMWMW—___ : _““h“ﬂ- _&‘_n_n_n_n:_
0 H 0 M\ 0 “ n
500 1000 0 500 1000 500 1000

15f- T T 15F; 1.5F T
g ' 4 : : :
g 05 e i 0"5 """"""""""""" 95 """ II |Ir r ||1| | ] ‘;'“'
010 A T N Il
0 500 1000 500 1000 1] 500 1000 500 1000
Rotation angle [°] Rotation angle [°] Rotation angle [] Rotation angle [°]
I8 21 3, 4,5 = 619 9AE /A z2deo ¥ 713 B39 B
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