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RULE NOTE NR 527

NR 527
Rules for the Classification of
Ships Operating in Polar Waters and Icebreakers

SECTION 1 GENERAL

SECTION 2 STRUCTURAL REQUIREMENTS FOR POLAR CLASS AND
ICEBREAKER SHIPS

SECTION 3 MACHINERY REQUIREMENTS FOR POLAR CLASS AND
ICEBREAKER SHIPS

SECTION 4 SHIPS OPERATING IN POLAR WATERS (POLAR CAT)
APPENDIX 1 POLAR WATER OPERATIONAL MANUAL (PWOM)

APPENDIX 2 METHOD FOR DETERMINING EQUIVALENT ICE CLASS
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Unless otherwise specified, these rules apply to ships for which contracts are
signed after January, 1st 2017. The Society may refer to the contents hereof
before January, 1st 2017, as and when deemed necessary or appropriate.
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SECTION 1 GENERAL

1 General

1.1 Application

1.1.1 This Rule Note applies to ships constructed of steel
and intended for navigation in ice-infested polar waters,
including icebreakers. This Rule Note gives the require-
ments for the assignment of:

¢ one of the additional class notations POLAR CLASS

¢ one of the service notations Icebreaker

¢ one of the additional service features POLAR CAT

The requirements of this Rule Note apply in addition to the
applicable requirements of NR467 Rules for the Classifica-

tion of Steel Ships (hereinafter referred to as the Rules for
Steel Ships).

1.1.2 Selection of an additional class notation
POLAR CLASS or a service notation
Icebreaker

It is the responsibility of the Owner to select an appropriate
additional class notation POLAR CLASS or an appropriate

Figure 1 :
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service notation Icebreaker. The ice descriptions given in
Tab 2 and Tab 3 are intended to guide Owners, Designers
and Administrations in selecting an appropriate additional
class notation POLAR CLASS or an appropriate service
notation Icebreaker to match the requirements for the ships
with its intended voyages or services.

Note 1: Complementary information may be found in NI543 Ice
Reinforcement Selection in Different World Navigation Areas con-
cerning the choice of the appropriate notation in function of the
area of navigation and the period of the year.

1.1.3 Selection of an additional service feature
POLAR CAT

For ships intended for navigation in polar waters, one of the
following additional service features, as defined in [4], is to
be assigned and selected according to the ship categories of
the IMO International Code for Ships Operating in Polar
Waters (Polar Code):

e POLAR CAT-A for category A ship
* POLAR CAT-B for category B ship
e POLAR CAT-C for category C ship.

Antarctic area
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Figure 2 : Arctic waters

/__Jﬂ____.

=

60°00".0N. 066°37".1W

(Serkapp,[Jan Mayen)
70°49' 56N; DOB*59' 61W

6
64°37'.0N; 035%27".0W

58°00.0N; 042°00".0W

Polar waters means Arctic waters and/or the Antarctic area.
Fig 1 and Fig 2 are given for illustrative purposes only.

Antarctic area means the sea area south of latitude 60° S.

Arctic waters means those waters which are located

a)

b)

c)

d)

e)

)

g)

h)

J)

north of a line from the latitude 58°00°0 N and longi-
tude 042°00°0 W

to latitude 64°37°0 N, longitude 035°27°0 W

and thence by a rhumb line to latitude 67°03°9 N, longi-
tude 026°374 W

and thence by a rhumb line to the latitude 70°49°56 N
and longitude 008°59.61 W (Sarkapp, Jan Mayen)

and by the southern shore of Jan Mayen to 73°31°6 N
and 019°01°0 E by the Island of Bjornoya,

and thence by a great circle line to the latitude
68°38:29 N and longitude 043°23708 E (Cap Kanin
Nos)

and hence by the northern shore of the Asian Continent
eastward to the Bering Strait

and thence from the Bering Strait westward to latitude
60° N as far as II'pyrskiy

and following the 60th North parallel eastward as far as
and including Etolin Strait

and thence by the northern shore of the North Ameri-
can continent as far south as latitude 60° N
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73°31.6N; 019°01".0E (by the island of Bjornaya)

7°03'.9N; 026°33".4W

T0°N

80°N

(Cap Kanin Nos )
€8°38'.29N; 043°23'.08E

k) and thence eastward along parallel of latitude 60° N, to
longitude 056°371 W

) and thence to the latitude 58°00°0 N, longitude
042°00.0 W.

1.1.4  Definition of Icebreaker

“Icebreaker” refers to any ship having an operational profile
that includes escort or ice management functions, having
powering and dimensions that allow it to undertake aggres-
sive operations in ice-covered waters.

1.1.5 According to the notation, the functions of the ship
and its equipment, the following Sections apply:

e Sec 2: structural requirements for additional class nota-
tions POLAR CLASS and service notations Icebreaker

e Sec 3: machinery requirements for additional class nota-
tions POLAR CLASS and service notations Icebreaker

e Sec 4: requirements for additional service features
POLAR CAT.

1.1.6  Restrictions

If hull and machinery are constructed such as to comply
with the requirements of different additional class notations
POLAR CLASS, then both the hull and the machinery are to
be assigned the lower of these additional class notations in
the Certificate of Classification. Compliance of hull or
machinery with the requirements of a higher additional
class notation POLAR CLASS is also to be indicated in the
Annex to the Certificate of Classification.

The same principle applies to ships having a service nota-
tion Icebreaker.
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1.2 Additional requirement

1.2.1  Ships with additional class notation POLAR
CLASS or service notation Icebreaker

Ships complying with the requirements of this Rule Note in
order to be assigned one of the additional class notations
POLAR CLASS or one of the service notations Icebreaker
are also to comply with the requirements for the assignment
of the additional class notation COLD (H tpy, E tp) (see
PtE, Ch 10, Sec 11 of the Rules for Steel Ships).

Note 1: Ships with the additional class notation POLAR CLASS 6
or POLAR CLASS 7 and not intended to operate in low air tempera-

ture may be exempted of the additional class notation COLD
(H tDHI E tDE)'

1.2.2 Ships with additional service feature POLAR
CAT

Ships complying with the requirements of this Rule Note in
order to be assigned one of the additional service feature
POLAR CAT and intended to operate in low air tempera-
ture, as defined in Sec 4, [1.2.1], are also to comply with
the requirements for the assignment of the additional class
notation COLD (H tpy , E tpp), where the temperatures tpy
and tp are as defined in Sec 4, [1.2.4]. The requirements for
the additional class notation COLD (H tyy , E tyg) are given
in Pt E, Ch 10, Sec 11 of the Rules for Steel Ships.

1.3 Ice waterlines

1.3.1  Upper ice waterline
The upper ice waterline (UIWL) is defined by the maximum
draughts fore, amidships and aft, in ice navigation.

1.3.2 Lower ice waterline

The lower ice waterline (LIWL) is defined by the minimum
draughts fore, amidships and aft, in ice navigation.

The lower ice waterline is to be determined with due regard
to the ship’s ice-going capability in the ballast loading con-
ditions. The propeller is to be fully submerged at the lower
ice waterline.

1.3.3 Information to be submitted

UIWL and LIWL upon which the design of the ship is based
are to be specified by the Designer in the plans submitted
for approval to the Society and are to be stated on the Cer-
tificate of Classification.

1.4 Bow form

1.4.1 Bows with vertical sides and bulbous bows are to be
avoided for ships having one of the additional class nota-
tions POLAR CLASS 1 to POLAR CLASS 5.

For ships having the additional class notation POLAR
CLASS 6 or POLAR CLASS 7 and a bow with vertical sides
or a bulbous bow, the operational limitations are to be
explicitly stated on the Certificate of Classification (e.g.
restricted from intentional ramming).

1.5 Shallow water

1.5.1 Shallow water may be considered as less than
2 metres keel clearance.
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1.6 Output of propulsion machinery

1.6.1 Scope

The minimum engine output requirement given in [1.6.2] is
only applicable to ships having one of the service notations
Icebreaker.

1.6.2 Minimum propulsion machinery output

The design engine output, which is the maximum output the
propulsion machinery can continuously deliver to the pro-
peller, is not to be less than the value given in Tab 1 for the
corresponding service notation.

Table 1 : Minimum engine output

Service notation Minimum engine output (kW)

Icebreaker 1 44000
Icebreaker 2 22000
Icebreaker 3 11000
Icebreaker 4 6000

Icebreaker 5
Icebreaker 6
Icebreaker 7

no minimum engine output

Note 1: For ships having the propulsion power determined by
model tests or by full scale measurements, lower values of mini-
mum engine output may be accepted, on a case-by-case basis.

2 Additional class notations POLAR
CLASS

21 Scope

2.1.1 Ships having one of the additional class notations
POLAR CLASS are to have the hull form and the propulsion
power such that the ship can operate independently or with
icebreaker assistance, at continuous speed and up to the ice
conditions described in Tab 2.

For ships not designed to operate independently in ice, such
operational intent or limitations are to be explicitly stated
on the Certificate of Classification.

Ramming is to be avoided for ships with one of the addi-
tional class notations POLAR CLASS.

3 Service notations Icebreaker

3.1 Scope

3.1.1 Ships having one of the service notations Icebreaker
are intended to sail without icebreaker assistance up to the
continuous ice conditions described in Tab 3.

Ships with one of the service notations Icebreaker 1 to Ice-
breaker 4 can perform unlimited ramming, provided that
the maximum admissible speed in ice defined in Tab 3 is
not overcome.

Ships with one of the service notations Icebreaker 5 to Ice-
breaker 7 can exceptionally perform ramming but this is not
to be repeated if the ice does not fail at the first attempt.
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4 Additional service features POLAR

CAT

41 Scope

411 The additional service features POLAR CAT are

defined as follows:

* POLAR CAT-A is assigned to ships designed for opera-
tion in polar waters in at least medium first-year ice,

which may include old ice inclusions

¢ POLAR CAT-B is assigned to ships designed for opera-
tion in polar waters in at least thin first-year ice, which
may include old ice inclusions, but in ice conditions
less severe than for POLAR CAT-A

e POLAR CAT-C is assigned to ships designed to operate
in open water or ice conditions less severe than those
included in POLAR CAT-A or POLAR CAT-B.

4.1.2 The allowed additional service features POLAR CAT
are given in Tab 4 with respect to the ice classes or the ser-
vice notations Icebreaker assigned to the ships.

Table 2 : POLAR CLASS description

Independent operations
Icebreaker assisted operations
POLAR In open ice (concentration < 6/10) (1) | In close ice (concentration = 6/10) (1)
CLASS — - — - . -
Opera- | Ice description | Max.ice | Opera- | Ice description | Max.ice | Opera- | Ice description | Max.ice
tions (2) thk (m) tions (2) thk (m) tions (2) thk (m)
second-year
ear- all multi-year ear- all multi-year ear- ice which may
1 Y Sy 3,5 v Y 3,5 Y include multi- | 2,0
round ice round ice round A
year ice inclu-
sions
thick first-year
year- moderate year- moderate year- ice which may
2 . . 3,0 . . 3,0 . . 1,5
round multi-year ice round multi-year ice round include old ice
inclusions
second-year second-year medium first-
year- ice which may year- ice which may year- year ice which
3 . . 2,5 . . 2,5 . 1,2
round | include multi-year round | include multi-year round | may include old
ice inclusions ice inclusions ice inclusions
thick first-year thick first-year medium first-
4 year- ice which may 15 year- ice which may 15 year- year ice which 10
round include old ice ! round include old ice ! round | may include old !
inclusions inclusions ice inclusions
medium first- medium first- medium first-
year- year ice which year- year ice which summer/ | year ice which
5 . 1,0 . 1,0 . 0,8
round | may include old round | may include old autumn | may include old
ice inclusions ice inclusions ice inclusions
medium first- medium first-
summer/ | year ice which summer/ | year ice which summer/ thin
6 . 0,8 . 0,8 . . 0,6
autumn | may include old autumn | may include old autumn first-year ice
ice inclusions ice inclusions
thin first-year ice thin first-year ice
summer/ which may summer/ which may summer/ thin
7 . . 0,6 . ' 0,6 . . 0,4
autumn | include old ice autumn | include old ice autumn first-year ice
inclusions inclusions
(1) Portion of sea covered by the ice, expressed in tenths.
(2) Based on World Meteorological Organization (WMO) Sea Ice Nomenclature.
Documents
10 Bureau Veritas Docunlf@t®8{aring Hub

Full document details: BV NR527 2017


http://www.avadocuments.com/doc/bv-nr527-2017
http://www.avadocuments.com/doc/bv-nr527-2017

Table 3 : Icebreaker description

NR 527, Sec 1

Independent operations in summer/autumn Independent operations in winter/spring Design
Icebreaker Ice description Maximum Ice description Maximum ramming speed
1) ice thickness (m) 1) ice thickness (m) in ice (knots)

1 without restrictions without restrictions multi-year ice 3,0 12,0

2 multi-year ice 3,0 second-year ice 2,5 9,0

3 second-year ice 2,5 thick first-year ice 1,8 7,0

4 thick first-year ice 1,8 medium first-year ice 1,2 5,5

5 medium first-year ice 1,2 medium first-year ice 1,0 55

6 medium first-year ice 1,0 medium first-year ice 0,8 4,5

7 medium first-year ice 0,8 thin first-year ice 0,6 4,5
(1) Based on World Meteorological Organization (WMO) Sea Ice Nomenclature.

Table 4 : Additional service features POLAR CAT
Ice class or service notation POLAR CAT-A POLAR CAT-B POLAR CAT-C

POLAR CLASS 1, POLAR CLASS 2, POLAR CLASS 3,
POLAR CLASS 4, POLAR CLASS 5 N _ _
Icebreaker 1, Icebreaker 2, Icebreaker 3, Icebreaker 4,
Icebreaker 5
POLAR CLASS 6, POLAR CLASS 7 3 X B
Icebreaker 6, Icebreaker 7
ICE CLASS IA SUPER - X (1) X
ICE CLASS IA - X (@) X
Other or none - - X

Note 1: X : Allowed

— : Not allowed.

(1) The level of safety is to be demonstrated equivalent to the requirements of the standards acceptable for the ship category. This
equivalence can be determined using a method as described in App 2.
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SECTION 2

STRUCTURAL REQUIREMENTS FOR POLAR CLASS

AND ICEBREAKER SHIPS

Symbols
Ly Rule length, in m, as defined in Pt B, Ch 1, Sec Msws Design still water bending moment, in kN.m, in
2, [3.1] of the Rules for Steel Ships but meas- sagging condition, defined in Pt B, Ch 5, Sec 2,
ured at the upper ice waterline (UIWL) [2.2] of the Rules for Steel Ships
FE, Fore end, perpendicular to the upper ice water- Pavg Design ice load average pressure, in kN/m?,
line (UIWL) at the forward side of the stem defined in [4.5.1]
AE, Aft end, perpendicular to the to the upper ice PBow Total glancing impact pressure in the bow area,
waterline (UIWL) at a distance L, aft of the fore in kN/m?, defined in [4.3.7]
end Jsow Total glancing impact line load in the bow area,
B Ship moulded breadth, in m, at the upper ice in kN/m, defined in [4.3.6]
waterline (UIWL) ONonBow Total glancing impact line load in hull areas
A Ship displacement at the upper ice waterline other than the bow area, in kN/m, defined in
(UIWL), in t [4.4.3]
X Distance, in m, from the aft end (AE,) to the Qsw Design still water shear force, in kN, defined in
section under consideration Pt B, Ch 5, Sec 2, [2.3] of the Rules for Steel
b beow OF Brongow» iN M, as appropriate for the area Ships
under consideration Rent Minimum yield stress of the material, in N/mm?
bgow Height of the design load patch, in m, in the R Ultimate minimum tensile strength of the mate-
bow area, defined in [4.3.8] rial, in N/mm?, defined in Pt B, Ch 4, Sec 1,
Bronsow Height of the design load patch, in m, in hull [2.1.1] of the Rules for Steel Ships
areas other than the bow area, defined in s Spacing, in m, of ordinary stiffeners
[4.4.4] te Corrosion/abrasion addition, in mm, defined in
b; Flange width, in mm, of a stiffener (see Fig 9) [3.1]
Car Hull area factor, defined in [4.6.1] t Net flange thickness, in mm, of a stiffener (see
Cari Load patch aspect ratio, defined in [4.3.4] Fig 9)
Cc Crushing failure class factor, defined in [4.2.1] thet Net plate thickness required to resist ice loads,
Cp Load patch dimensions class factor, defined in in mm, defined in [6.2]
[4.2.1] t, Net thickness, in mm, of attached plating of a
G Shape coefficient, defined in [4.3.3] stiffener (see Fig 9)
C: Flexural failure class factor, defined in [4.2.1] t, Net web thickness, in mm, of a stiffener (see Fig 9)
C, Longitudinal strength class factor, defined in w Wpow OF Wyongow , IN M, as appropriate for the
(4.2.1] area under consideration
Cy : Displacement class factor, defined in [4.2.1] Waow \t:Vidth of Z‘i_de;ign load patch, in m, in the
Cpp, Cppy Cps: Peak pressure factors, defined in [4.5.2] ow area, defined in [4.3.8]
, . ) Wyongow © Width of the design load patch, in m, in hull
E Young’s modulus, in N/mm?, to be taken equal ' .
to: areas other than the bow area, defined in
' i y " | [4.4.4]
* E=206-10° N/mm? for steels in genera o Upper ice waterline angle, in degree (see Fig 4)
e [E=1,95-10° N/mm? for stainless steels . .
- Y Buttock angle at the upper ice waterline (angle
e E=7,00-10* N/mm? for aluminium alloys of buttock line measured from horizontal), in
Feow Total glancing impact force in the bow area, in degree (see Fig 4)
kN, defined in [4.3.5] B Frame angle, in degree, defined by:
FronBow Total glancing impgct force i.n hu!l areas other tanB=tano/tany (see Fig4)
than the bow area, in kN, defined in [4.4.1] 0 Normal frame angle at the upper ice waterline,
h, Web height, in mm, of a stiffener (see Fig 9) in m, defined by:
l Span, in m, of ordinary stiffeners tan @ =tan B - cos o (see Fig 4).
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1 General

1.1 Hull areas

1.1.1 The hull of all ships having an additional class nota-
tion POLAR CLASS or a service notation Icebreaker is
divided into areas reflecting the magnitude of the loads that

are expected to act upon them.

In the longitudinal direction, there are four regions:

e Bow (B)

* Bow Intermediate (BI)

¢ Midbody (M)

e Stern (S).

The Bow Intermediate, Midbody and Stern regions are fur-
ther divided in the vertical direction into:

e Bottom (b)

e Lower (¢)

e |cebelt regions (i).

The extent of each hull area is indicated in Fig 1 for POLAR

CLASS ships, and in Fig 2 for Icebreaker ships, where h;,
measured at aft end of Bow region, in m, is given in Tab 1.

1.1.2 The upper ice waterline (UIWL) and the lower ice
waterline (LIWL) are defined in Sec 1, [1.3].

NR 527, Sec 2

Table 1 : Value of h; for hull area extents

POLAR CLASS or Icebreaker h;, inm
1to4 1,5
5to7 1,0

1.1.3 The boundary between the Bow and Bow Intermedi-
ate regions is to be located:

e afterward of the intersection point of the line of the stem
and the ship baseline, and

e forward of 0,45 L, aft of the fore end (FE;).

1.1.4 The boundary between the bottom and lower regions
is to be taken at the point where the shell is inclined 7° from
horizontal.

1.1.5 If a ship is intended to operate astern in ice infested
polar waters, the aft section of the ship is to be designed
using the Bow and Bow Intermediate hull area require-
ments.

1.1.6 For ships having one of the service notations Ice-
breaker, the forward boundary of the stern region is to be at
least 0,04L,; forward of the section where the parallel ship
side at the upper ice waterline (UIWL) ends.

Figure 1 : Hull area extents for POLAR CLASS ships

0,04L; aft of WL angle = 0 deg at UIWL

WL angle = 10 deg at UIWL

Mi B 20m
W1 R S S g P A s
15m \\S\\\\\\\ M
\
WLangle = 0 de FEui
0,7b>0,15 Ly 9 9 v
< WLangle = 10 de
AE; 9 9
b = distance from AE; to maximum
half breadth at UIWL
“ s
UlwL
Mi
LIWL
M/ Vb
Midbody
Documents

January 2017

Full document details: BV NR527 2017

Bureau Veritas

Document Sharingﬁub


http://www.avadocuments.com/doc/bv-nr527-2017
http://www.avadocuments.com/doc/bv-nr527-2017

NR 527, Sec 2

Figure 2 : Hull area extents for Icebreaker ships

| | | | | [hi
Y
UIWL
B
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Table 2 : Maximum value of angles v,,, and a,,, for the bow form

POLAR CLASS or Icebreaker 1 2 3 4 5 6 7

Buttock angle at the stem Y, ,in degree 25 25 30 30 45 60 70

Waterline angle at the bow o, in degree 30 30 30 30 40 40 40
1.2 Hull shape Figure 3 : Definition of angles Yy em and oo,

1.2.1 For ships having one of the additional class notations
POLAR CLASS or one of the service notations Icebreaker,
the maximum values of the angles Y., and ay,,, for the bow
form (see Fig 3 with B; evaluated at the midship section) are Upper Ice Waterline Ystern

given as a guidance in Tab 2. /

1.2.2 In addition, for ships having one of the service nota-
tions Icebreaker 1 to Icebreaker 4, the normal frame angle
6 (see Fig 4) to be fitted around the whole hull at the upper
ice waterline (UIWL) is to be greater than the values given
as a guidance in Tab 3.

1.3 Direct structural calculations

1.3.1 Direct structural calculations (beam or FE analysis)
are not to be used as an alternative to the analytical proce-
dures prescribed for the shell plating and the ordinary stiff-
ener requirements given in this Section.

Upper Ice Waterline
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