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Table 1 M3 57|18&0 &2 2%

CLASS , 2|20 mE 28 HlZ
Icebreaker Icebreaker Icebreaker Icebreaker Icebreaker Icebreaker
NV(2005 ICE05(0.5m) | ICE10(1.0m) | ICE15(1.5m) | PL10(1.0m) | PL20(2.0m) | PL30(3.0m) *
(2005) ICE05 ICE10 ICE15 PLI0 PL20 PL30
(0.5m) (1.0m) (1.5m) (1.0m) (2.0m) (3.0m) o
LR(2005) AC1(1.0m) AC1.5(1.5m) AC220m) | AC3(30m) | &
A2 \ A3 Ad AS &&
ABS(2007) | Ice Breaker Class : Ice Class A2 ~ A59] 870 wel AZF Ayt Al Ice BreakerZ o3y
H7|H8359] HA|= (Al Ice Breaker, Ice Class AS) o8} 7Z+o] BA]. 7z} Ice Class® $33|g &
717+ : ABS 73 Pt 6. Ch.1 Sec.l Table | F%.
71716 (1.0m) 1717 (1.5m) AJ8 (20 JL19 #
RS(2005) ~m ~m 20m) | over 2.0m)
T1Y7(1.4m) { TYSQ2.1m) ’ Y93 5m) \ #
UR I2 PCS } PC4 | pc3 | pc1,PC2

* Repeated Ramming
s 49 Zo] ohg

PL : 7|2/ 2A%H Fo] 1Lefsde] ICE ¥n} Zatd 219

ICE05-15 : No Ramming
PL10-30 : Accidental Ramming

& Icebreaking g 3H= AUl Icebreaker £7|H355 29

&& Multi-year ice
# Icebreaker
## Ice Class Ship (RMRS)
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Table 2 Regions and periods for navigation in ice for selecting ice class
Polar Waters with Multi-year Ice Year around
Navigating independently navigation in water
| or when escorted by ~ with first year
ce class| . icebreaker of the | Central Arctic |Arctic offshore | Antarctic ice | ice with the ice
following ice classes basin (1) shelf (2)  |covered waters| conditions given in
6-1-1/Table 2
A5 Independently Year around Year around Year around Extreme
Escorted by AS
A4, A3 scortec 2y Year around Year around Year around Extreme
Ice Class Vessel
July through
A4 Independently uy throug Year around Year around Extreme
November
Escorted by A4 or July through
A3, . Y Y d Ext
3, A2 Higher Ice Class Vessel November ear around car aroun xtreme
Short term, short
distance entries July through February
A3 Independently during July through| December through May Extreme
September
hort hort
Escorted by A3 or S ort. term, Sho
. distance entries July through February
A2, Al Higher Ice . Extreme
during July through; December through May
Class Vessel
September
August through | March through
A2 Independently - October April Extreme
Escorted by A2 or
August through | March through
Al, A0 Higher Ice - ug(l;itobe(rmg e Ao loug Extreme
Class Vessel pr
August through
Al Independently - September Very Severe
Escorted by A3 or August through | March through
B - Ext
0 Higher Ice Class Vessel October April xireme
A0, BO, Escorted by Al or August through Very Severe
Co Higher Ice Class Vessel September ety
A0 Independently - - - Severe
BO Independently - - - Medium
Co Independently - - - Light
DO Independently - - - Very Light
30 +e CYEIZNEIER]




Table 3 Ice conditions (DNV)

Biase M Nominal ice | Nominal ice Limiting impact
ST L Type of ice encountered - strength thickness g. P
. nolation , , Lo p . conditions
. : O,o{N/mm’) hice (m) :
ICE-05 42 0.5
ICE-10 Winter ice with pressure ridges 5.6 1.0 No ramming anticipated
ICE-15 70 1.5
POLAR-10 Winter ice with pressure ridges 7.0 1.0
POLAR-20 and multi-year ice-floes and 8.5 20 Accidental ramming
POLAR-30 glacial ice inclusions 100 30
Icebreaker As above As above As above Repeated ramming

wx Walse] 24 U we AA FRAE
(Global Strength)ol]l 43S v|A= s 5+
H(Local Area)ol] 1 J3o] n|X= FFoE UE
T Aok T3 Wekge] Fgske ol uet &
HHH Zo] vigEo 2 A Bow section, Mid-body
section, Stern section®] Al FH O 2 UprojAH, &
T 2 g wa zA3] IR gt E9
weke] T A Al -2 HsiARh
g L& X$E Iee Categoryd] kel tf2A 4
oJft}. ol Ice Categoryol] W} FHA = A3-9]
37 2 /7Y HoloA AHE WslEo] 2
sl= W7 & d 7198k AZk A Fig. 1
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AGEe] HFHA Weks s 2= & 9
g sl ASE Helok

Ice Categorydl] wet 2GS ATES 24 A7
A Aesh= el w2tk o 7t dwec] 7}
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Table 4 Service areas and conditions for ships of Arctic categories

Cate Winter/spring navigation Summer/autumn navigation
o peoiid Te | The | The |[TheEasi| The | The | The | The |TheEast] Tne
t° mteh naviaation Barents | Kara Laptev | Siberian |Chuckchee| Barents Kara Laptev | siberian |Chuckchee
strength-  navig Sea | Sea Sea Sea Sea Sea Sea Sea Sea Sea
ening ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME
IN e e e et I I e B Bl e e
JIY4
IEN e e Il I Bl B = bt | —— | | —Ft
1Y IN i o B el B M B o B o B e e n Rt = 2
IEN B e B et BN S 4+ i i 44
TIY6 IN e e e B Bt B N = 4t =+ | |
IEN 4+ | Freg i L N I R s a2 S I B A
. IN e B B O Il o = G = O B S S
IEN | bt *htt 4 44+ ++++ ++++ ++++ 4+
TIY8 IN | et —*+4 bt ++H+H+ H+ | |
IEN | ++++ +H++ | | |
TTY9 IN | ++++ ++++ +++ -+ ++++ +++ +t++ ++++
IEN e i e B s s T TR = i T = s = S HS o  G s

IN -independent navigation

IEN -icebreaker escorted navigation

+ —operation allowed

— —operation not allowed

* —operation connected with the increased risk of damage

EN —extreme navigation (average periodicity once in ten years)

H, M, E ~hard, medium, easy navigation (average periodicity once in three years)

5S4 Q42 FHel gkl grEz 39k B3 (F)2

Py = PiFy (kN) @) Fpy = / Emp
Epp + Cp Py

QAL A AET UE F8 BErEEe] B
FAREEY Aol FAHY gon, 58 2 Jehjol 1 g F4 A9 U} F
Ramming A1¢] SFAUA7L FL& Ar| 2 A b F4g dig 27t 2g€ch
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Beaching 3158 (3213} 22th
71 _
Co B Y06 Pgp= Gp\kEgpLlB (kN) 3)
P, = 28(M—P—) (0 tana)®
tany

A FXIA BAFH(ge Jakser A
2 Ice Categoryoll T3t Al<(o,), T4 A1 & S Adto] §9d 23RS WE 7Pgaich et
FANUAE,,) T3 AA FfHay)e LT 3 A #7183 ©E PFAE T2 Aojzin

32 e EIZTMBIEIR|



LWL = ica Load Water Line or

Doepest ice Operating Waterine
LWL = oo Light Waterine
BoL = Bige Boundary Line

| Stensaction Mid-body section Bow section !
L= [s  Lig, ~ ur aw F ur
V_ETAID =4 ’YrP R H
L NNYANNN N 4 - .T_ LWL
B o, R iLtwl
| ! B T
LI P N

[TTTTTITE van mic-boay areas

H | Aw | BW T | ¢ E F 1 8

DOSNNNY  stom area

lce Class | 900 | 180 | 250

S 70 | 180 | 25| 30§ 20

VA7 /] vanbonaea

ice Class
ACAS 300|240 375| 75 [110] 240 | 25| 30 | 20

m Lower fransition area

D000 ower vow area
R

Upper transition area

loa 3ss | 400 | 300 | 500 | 100 | 150 | 300 | 25 | 30 | 20
too Cless | g0 | 515 | 850 | 170 | 260 | 515 | 25 | 30 | 25

AC3

Fig.9.8.1 Regions and zones {multi-year ice conditions)
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Table 5 Design ice pressure (LR)

, Design: ice pressure,
Class' '»?/mme(k’;t/mmz) P
Ice Class AC1 5,89(0,60)
Ice Class AC1,5 5,40(0,55)
Ice Class AC2 4,91(0,50)
Ice Class AC3 3,92(0,40)

ol k. YEAOE A5F WL B, 6)
43} 7o) Bolslo] STkid)

, A
=2500 q,v,, §|—— 6
D 1 1000 (6)
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Table 6 Design ice pressure (RS)

Factor Ice category
JiY1 Jiy2 Jiys Jiv4 JiYs JIY8 Jiy7 Jiys JIys
a, 0,36 049 0,61 0,79 1,15 1,89 2,95 53 79
a, - - - 0,80 1,17 192 3,06 5,75 8,95
a, - 022 0,33 0,50 0,78 12 1,84 37 5.6
a, - 05 0,63 0,75 0,87 1 - - -
VIESE SR AR AE HE3 A Wt 2
g Fo] AHgsks Aot t =05s apﬁv\/% +c mm (10)
4. 2|8 = q71M ¢ & F4 oJFolt.
Xz L= 3k A AL B He

2] WACE, D, TEvAl 24, ARS
HA(ESE) B ¥4 it F2 ARAL 4

ZHeit.
ABS®) )3 £7) Aabale

N

t = 0.60s(P/Y)” + Ct, mm (Trans. Frame) (7)
t = 0.7s(P/Y)” + Ct, mm (Longi. Frame) (8)
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71 P= A HYE, YE AR 4 35
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h, py
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Table 7 Minimum thickness and abrasion allowance
of ice belt plating (ABS)

Ice class Minimumi thickness | t,* mm(in.)
A5 22(0.87) 6(0.236)
A4 20(0.79) 6(0.236)
A3 18(0.71) 6(0.236)
A2 16(0.63) 5(0.20)
Al 14(0.55) 4(0.16)
A0 12(0.47) 3(0.118)
BO 10(0.39) 3(0.118)
Co 8(0.315) 3(0.118)
DO 8(0.315) 1(0.04)




Table 8 Corrosion abrasion increment (LR)

Table 10 Corrosion abrasion (RS)

Class Corrosion abrasion increment, ¢(mm) u. in mm per year
Ice Class AC1 5 i j
ce Class lce category Region lengthwise
Ice Class AC1,5 6 forward and inter- | midship and after
Ice Class AC2 7 mediate(A and A) | (B and C)
Ice Class AC3 9 1 02 In accordance
2 0.25 with 1.1.5.2
Table 9 Corrosion abrasion (DNV) 3 03
S = IIy4 0,36 026
ructure | Internal
Compartment Shell plating| structure s 038 028
(mm) {mm) e, JIy7,
18, JTY9 04 0.3
Ballast tank 10 1.5 ’
Dry cargo hold which may A6 04 03
be used as ballast tank 0.5 10 JJa7 05 0,35
Dry compartment 0.0 00 JJ8 06 04
nn9 0,7 04

© 2 Wth(Ice Belt)-<oll Ujuly 5 &(abrasive-
resistant coating)$ ¥ A= 0342 7ol 24
& & glck. Hdf 6mm #4 F717} € 5 v

RSt Alute] ol whe} 74 of7} upAE ¥
B2 Eo} T FAje] AR w} B4 A/E
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gojl wret Ad) imm 7k 74 F7HE 3L=F 3

UYL=}

5, ALt Akl

2 939 37135 Aolrt 2] o] BY @
Ice Category S #sl7l= AHAT, & F9| 71
Muke] JRE o]gae] ANk T3

A 2] 7)& Ice Category+ Table 113} 73t}

APH o7 FAT Iee CategoryE 3171 o1&

Table 11 7|& Ice Category

Class | lce Category Remark

ABS A3 Navigating Independently
DNV POLAR10 Accidental Ramming
LR Ice Class AC1 Ice Thickness 1m
RS LU7 Episodic Ramming

$22 %94 9el9} Rammingo] 71Zak B3
v, LRe| 299 WA 15 Hetth
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Table 12 CHAF MElS| FQ X

LBP 102.0 m
BREADTH 18.768 m
DEPTH 99 m
DRAFT(FWD) 75 m
DRAFT(AFT) 75 m
DISPLACEMENT 9,000 t
SHAFT POWER 10,000 kW
SHIP SPEED 5.0 knot
YIELD STRENGTH 355 kN/mm’

Table 13 CHAF AMetoj| CHaH AlAL Zt

Class Pressure Thickness Remark
(N/mm?) (mm)
ABS 6.15 37.63 A3
DNV 7.00 3549 POLARI10
LR 5.89 29.56 ACl
RS 6.80 67.89 LU7
6.4E
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1. ABS, 2007, Rules for Building and Classing Steel Vessels,
Part 6.

2. DNV, 2005, Rules for Ships, Part 5.

3. LR, 2005, Rules and Regulations for the Classification of
Ships, Part 3.

4. RS, Rules for the Classification and Construction of Sea-
Going Ships, Volume 1, Part II.
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