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A Study on Winterization Rules for Machinery
Installations and Appliance of Ship operating in

Arctic waters

Bong—-Seok Kang

Department of Marine Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

The objective of this study is to provide the technical materials
and instructions on how to ensure safety of ships operating in
arctic waters.

For this purpose, followings have been investigated through the
literatures;

- the geographic characteristics and natural environment of the
Arctic Waters and North Pole Route

- the characteristics and problems of ships operating in the
Arctic Waters

and Draft of Polar Code have been investigated, which has being
established by IMO.

And related requirements of FSICR(Finnnish-Swedish Ice Class

_iV_



Rule), UR(Unified Requirement) of IACS(International Association
of Classification Society), Rule of Classification Societies
including RMRS(Russia Maritime Register of Shipping) have been
investigated.

Based on the above mentioned investigation, the winterization
techniques and guidelines on the following machinery installations
and appliances have been investigated, and appropriate alternative
or future study direction have been provided;

- Design Service Temperature

- Polar Service Temperature

- Scavenge Air of Diesel Engine

- Sea inlet and Cooling Water Systems
- Life Saving Appliance

- Fire Fighting Equipment

KEY WORDS: Arctic Water, Polar Code, Winterization, Polar Class,

Ice Class.
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Figure 2.8 TCG movement due to sea spray icing(Source: Stotail &

www.wordpress.com)

Figure 2.9 Icing on deck(Source: www.groupocean.com)
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Table 2.1 Icing Class and Rate(Source: www.groupocean.com)

>83.0

Extreme

>4.0

>1.6

Heavy

2.0-4.0
0.8-1.6

22.4-53.3 |53.3-83.0

Moderate

0.7-2.0
0.8-1.6

0-22.4
Light

<0.7

<0.3

<0

None

0

PPR

Hl &
(cm/hour )

Z}-

(inches/hour)

2.4.2 AW (De-icing)2} W (Anti-icing)
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Figure. 2.12 Anti-icing for Liferaft(Source: www.viking-life.com)
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Table 2.2 Equipment for Anti-icing & De-icing

Anti-icing A& HH] = F+4

De-icing A& #H =+ 49

- communication equipment
(i.e. antennae)

- scanning equipment (radar)

- navigation lights

- windows in the wheelhouse

- window wipers

- equipment necessary for
maintaining propulsion (i.e.
cooling water sea chests)

- special equipment essential
for safety, depending on type
of vessel

- fire fighting lines and
monitors

- anchors including windlass,

chain and hawse pipe

— open deck areas

— gangways and stailrways
— helicopter deck if any
— superstructure

— railings

— outdoor piping

— winches

— shark jaw and guide pins
— stern roller

— deck lighting equipment.

— xXxvill —




- air pipe vent heads for tanks

- air horns

- lifeboats with davits

- pick-up boats including
launching area

- liferafts, EPIRBs, escape
exits

- storage facilities for
lifesaving outfit,

- ventilation inlets to spaces
where ventilation is essential
for the safe operation of the
ship

- scuppers and drains

- cargo tank ventilation
arrangement

- ESD valves (gas tankers)

- Emergency towing arrangement .

7) DNV Rule for Classification of Ships Part 6 Chapter 1 Sec.5
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3.1 Polar Code(gl)

3.1.1 Polar Code(QF) A1 w7 % &3

A 2dstel H=el Weke] Har Qe H=s] Aol FA el A
ulo] 2-3lo] aElEo] 20021 129 239 IMOS] SAetd A3 s
ARANL3] = 353 HEA (MSC/Cire. 1056, MEPC/Circ.399)% 553
el s9s et Aurs ek A H A (Guide lines  for Ships
Operating in Arctic Ice-Covered Water)Z x| E13} ST},

19 N0 f8el Frbels Aaste P29 EAEA
el 5 dafishs Adube] b ekt d sl wsto] AAAE S 7HA
i A g AR A o]t

200213l ATCM(Antarctic Treaty Consultative Meeting, ‘H= 23 9]
FAb= 3 o) el A H=8 ek s Fallete ke f1g A3 A (Guide
lines for Ships Operating in Arctic Ice-Covered Water)E 7§73} <]
HElME A8 & RS 23] N0 DE &9193]8= 2009
129 A522F 3] eJeA H=8] Waldlgow Ahe FA ¥al A
319l (Polar Waters) o @ tiAsle] Y=alw Xstals oz AATO
24 20099 129 29 IMO F3]9A+= Resolution A.1024 (26), =X

IS sl Auks 918k X2 A (Guideline for Ships Operating in

o,
)

>;l',
rlo
A

4

8) IMO(International Maritime Organization, =rAl&JAF7]%) Sub-Committee AHAJo| w2} DE
(Ship Design and Equipment) €} SLF(Stability and Load Lines on Fishing Vessels Safety)”}
E3}%]0] SDC(Ship Design and Construction)?} AM=Z XA 2014d 1€ 3)|9FE AL},
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Polar Waters)E &35} t}.

Tgk DEASIYE] A52xt 3|ojolA= U HH-o] QFo| wet 7]
ARAAE A F e ZE s agE 5o

2009 5¥ 3} 6ol A= IMO NSCY 862F 32
duta, v SolA AET FASS e Aduks 93 AAs 2=
MES 9HS F9ste] 20124 ZE AW JdEES EFE DE 532 39
T AR HFIE TSt

gy 2 AR5 odxtol® Qla 201474 gkEetE Aow <
715 Rom 20149 1€ dd SDCA D3] 12} 3] 9felA 20141 10€ e
a3 MEPCLO) 67k} 2014 11€ell G MSC 943 3] ojol A z+zt #dd s

e A A,

3.1.2 Polar Code(ohH)1) +4 H A7)

ek vie} o] 2014 11€e] d=E MSC 942k 3| oolA e=
)<l Polar Code(¢F)2 GBS(Global-Based Standard)!2) =H}2lS- A&

o] Part 1 Safety Measure($Fd%%])9} Part II Pollution Prevention
Measure( @A 222 45 T},

7} Partoll= ©hAl AAAREQD AR HAFAAES] A aAREE BR-
o= uRA .

A Polar Code(Sh)-> Table 3.194 Hi= wle} o] Part [-Ae
147, Part 1I-Av & 5302 FAH Sl

“

ri

ofj

9) MSC : Marine Safety Committee, SJAFFAHE-9]U3)

10) MEPC : Marine Environment Protection Committee, 33741 5913

11) 20133 9¥ 3} 10€)] 7} Intersessional Working Gruop(3]7]7F 2Fdult 3]e))ol| A A|&3F
POLAR CODEQ] %9 714,

12) AHFS 93 74 (Regulations), Bt (Rules) 9t ¥ (Standards)S E3te] whgjojof &= A
9 559 ¥(Standards) 2 ExFA (Procedures)o]™ Aoj% shvbe] B 19} #dd 75
A QA (Functional Requirement)¥} Rfel o] HRE 2SS 754 QA4S W
3= Aol 3k At AZ(verification of conformity)S E3F3HTh MSC.1/Circ. 1394%%.
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Table 3.1 Structure of Polar Code(Draft)

Section/ ..
Part Description
Chapter
Introduction | Section 1 | Goal(&3%)
Section 2 | Source of hazards(J&@el ¥el)
Section 3 | Definition(*<])
Section 4 | Structure of the Code(Z=2] FA4)
Part I-A Chapter 1 | General(QHy}h)
Polar Water Operational Manual(=#]3f
Chapter 2 o =
o &8 vjwd)
Chapter 3 | Structural integrity(A A=)
Chapter 4 | Stability(ELA)
Watertight and weathertight integrity
Chapter 5 _ _ B}
(79 2 F52449)
Chapter 6 | Machinery(7]32H])
Chapter 7 | Operational Safety(-&-3}¢F=)
Chapter 8 |Fire safety/protection(3}#{9+4/H %)
Life-saving appliances and arrangement
Chapter 9 }
(4= 2k An))
Chapter 10 | Safety of Navigation(&afetd)
Chapter 11 | Communication(E41)
Operational requirements of voyage in
Chapter 12 _ N o =
polar water(=X]a]9 33 3 Q7)
Certification and training(Z=4% &
Chapter 13 8o
)
Chapter 14 | Emergency control(RH]-&A))
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Prevention of oil pollution(7]& 9.
Part TI1-A Chapter 1

WA

Prevention of pollution from NLS(+3H
Chapter 2 .

AAEA 29 HA)

Pollution by harmful substances 1in
Chapter 3 | packaged form(-3f3 sfj7]=|&efol] <Jsh

o8

Prevention of pollution by sewage from
Chapter 4 )

ship(A¥e4 29 HA)

Prevention of pollution by garbage(2*
Chapter 5 )

g 7)o os 29 HA)

3.2 AF=9} 2gd FE IACS EL 4 AFY +FH 5

3.2.1 FSICR

FSICR(Finnnish-Swedish Ice Class Rule)&
kefst Aol o] A2 Wy & 3

Fald 4 s3 Agdl sl A

e
[

|

g

1=

i

i

2
T
z

L

]_

O

ot
ol
==
i

st doll 2 F24o] Ut

Table 3.2 Structure of FSICR

Chapter

Description

1

N[O =W
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o] 4 Table 3.29 %ol 7 WEFe] & sl Hvke] HAlTE,
22718 299 A Rudder) 3% 5& Folala don, Ad
.‘I

2
oo A gt F A= FSICRE <1-&akar vk 1

SANFAGEG N FANGL $PFE Aol A g5 AT

Y F&o %A  ‘Unified Requirement concerning Polar Class’ & A

Qstel S geka v,

of FHL 11 FAGH A9 A, 12 dATEaA, 13 7% 2R
2 so= 7A4E] glem 1 W82 Table 3.33 t}.
Table 3.3 Structure of TACS UR I Polar Class
Chapter Description

1.1 A&

1 FAe5 A% 48 |11.2 FATHE
I3 /3 & A
2.1 A&
1272 29 At S
12.3 A4 W 3%
2.4 AA & 8.7
[2.5~12.9 5=
[2.10 % F+x2&

[2 AAFx=87 [2.11 2 /v 37} D 714 w3}
12.12 A=
[2.13 ==
12.14 A5AE Ar A
[2.15 H7}=
[2.16 =75 AFA

13) Maritime Safety Regulation, TRAFI/31298/03.04.01.00/2010
(http://www.trafi.fi/en/maritime)

14) IACS : AR 33| (Institute of London Underwriters)d A32F#H(Institute of
Classification Clause)dll A A& AFE2] 9%, IACS(International Association of
Classification Societies, www.iacs.org.uk)
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12.17 A3 4 F=ALL
12.18 &4
3.1 A&
[3.2 &1 2 A~ A7
3.3 A&
13.4 W3} J848 3%
13.5 A7

13 718dAax 3.6 71 9AA 2 A% 5 7MEE
[3.7 BRZ7]37F
13.8 el Yd 7o B2+ As
3.9 H,a3
13.10 33
13.12 giA| A7

3.2.3 RMRS(H Ao} ) T2

2 Ao} 5 (RMRS, Russia Maritime Register of Shipping)ell A& ITACS
ob o] A& gs st Aute] B FHS AAsL Uk, o
%} o

o
e B3e FeAE AT ArchArcd SEF B3 ol

“ 9g
Faste NS Jcel~leedSHoR 247 PR3l HEe) FHS Fi
oAt

9 ST MER W R LUEe Fehshe A nEs
ks Frlews Agea o %e

3.2.4 718} A2l 3

NK 5)2 IACS TFAF FSICRS 7)%ol Fx 7t7] Ex449 738 AA
s glr}

15) RS Rule for the Classification and Construction of Sea-Going Ships
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DNVA & 715 ) QA& (Basic Ice Strengthening), & HEls] o
H @ GAF8H(Ice Strengthening for the Northern Baltic), H=3}sjAl
vkl A QA8 (Vessel for Arctic and Ice Braking Service),
DAT(-XT) &AMt Salew 874 o2 TiEste] ofdel ol
gefstar drt.16)

2 o) @ FA}3H(Basic Ice Strengthening)& 7FH-$- H Abej )
sllel A Falsts Auke 1@ ol
(Ice Strengthening for the Northern
Buesle ok nsd YA Ade

©
Az
i
ju}
=
ok
ko
-
>
>
o?i'

Q
.
s BT EE g Yol WA A
(@)

Braking Service)& al Ak =S
ol A o] glo] &3tz AAMI sE4S 95 3o,
oF g3t

@ DAT(-XT) L7AEe we 2me Ad2 oUFal
o

e 9% FHY oA EEE S AW 2R 48

sl

AALEE on
® T3 LA IACS &AM B sttt

16) DNV Rule for Classification of Ships for Navigation in Ice Part 5 Chapter 1
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A 4 71 BFA S A de Tl di B A T

4.1 Polar Code(gb)ol] W& Aut5F[6]1-[8]

Polar Code(Sh)ol|A] Aute]l 52 Category A A4} Category B A4}
I} Category C AHto &2 }Ft}.

Category A Aure ZAwo] Qo WslE XEstst= o9 dd Wel
B o)

s eyl Hdl Al Adrelal, Category Aube Axo]
e Wets Edete k> dd WetsiedS 3shr] 9 AAlR
Autolw | Category C A1¥be 7lWale] = Category A 9F BET}F A8
g et g S 3skr] 98 AAE Adutojrt.

1831 Polar Code(¢F)e] Category A ©F B AMbe] S35 [ACS ¢
722l ‘Unified Requirement concerning Polar Class ' o 1A H =
A5 (Polar Class), AwEo]l A% 5w (Ice Class) 3 HluL

ato] ek Table 4.1, 4.29F 2t}
3t Polar Code(§B)ellA dwrbAQl th)EH (Ice Class)s 7k
A9 (bow shell plate)®] F7E 7|Z2= ste] AAH Aolw
A5, AR, 7171, B 9 F=77] 8
C

3l 9ltd. 18y Category
L
=]

s
4

2 41 £ o
o 1T

2ok 1o,
2

o
olrt

5 A
Category A ¢} B Auhe s Wz oA A4 +x o
A Fo] A *FE = UA=F AA L AxHojof i ¥o
ATt

17) SDC 1-3, Part I-B, Additional guidance to chapter 3
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Table 4.1 Approximate correspondence of structural strength between ice

classes/polar classes for Category A ships

Class Ice Class

TACS PC PC1 PC2 PC3 PC4 PC5

ABS A A3 A2

DNV POLAR=30 | POLAR=20 | * P ICE10 1 epos
POLAR-10 | ICE-15

GL Arc3 Arc2 Arcl

LR AC2 ACL.5 AC1

RS Arc9/Arc8 Arc7 Arc6

Table 4.2 Approximate correspondence of structural strength between ice

classes/polar classes for Category B ships

Class Ice Class

[ACS PC PC6 PC7
FSICR [A Super IA
ABS Al AO
BV IA Super IA
CCS B1" B1
DNV Ice 1A Ice 1A
GL E4 E3
KR IA Super IA
LR 1AS FS 1A FS
NK IA Super IA
RINA [AS IA
RS Arch Arc4
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19) DNV Rules for Classification of Ships, Part 5 Chapter 1
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e GEgel e AL Fahshs AL AAR s Ak ey
o Aol QelM AAle] Were] AAol Agsh R (AA B W
Aol & wohe AA W A hE 9A Eolof
Table 4.6 Value of h, and h
A3 ho (m) h(m)
[CE-1Ax 1.00 0.35
ICE-TA 0.80 0.30
ICE-1B 0.60 0.25
ICE-1IC 0.40 0.22

4.2 AAAME 2= (DST: Design Service Temperature)[6]

Polar Code(¢h) oA & o7 =% (Low air temperature)= -10C ©]3}

o 2xgtx Astar Jqar AAMHASE=(DST : Design Service
Temperature)+ AHAAIE 98] AAE 7P W2 7]k etar A o3t
L QiTh20)

A7 Ered SANE Fallete Aduke] ARE AR W ZAE Al
gk kdrgs L W Jbg T8t 84 F shuolw, 53] 7+
Aulol] gk FAFAAFAAM L ojof & Fagh aiolt)

20) SDC 1/3 1.16 & 1.32
Design service temperature eans the lowest air temperature selected for the design of
the ship.
Low air temperature means air temperature less than or equal to -10<C.
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2013\ 99 30 IMO SDCASIYs] el #Adk 3]olo|A= -10TCHT}
tex

4
ge exdd eaele vl 488 & 9

Adegh 41014 AFe SAsd(Polar Class) %
Ice Class) s¥dv HER 2Xo ojgt F S (DAT-X,
Winterization, COLD )& F7t= Q-3Fal QUtt.

DNVAFS] A9 F71zF &<t 32 di7|2% A9S st A
PLEHS Folite Adute] disiA= F7k= DAT #3535 7atal Utt,
o 714 DATE= A 7] (Design Air Temperature)©]™ o= ZAls+=
Aes g 7IF 02 ALEEHE FE X0t

o] 2= Avkel AN 7HF W A Ha |2 e SA 4

Do R Aoxm MF(EE AAL)

o,
1o
:O{:,"
o
(o
ol
ol
ol
=8
Jfu
)
2 4

%
n

ok AA 7= dia] A Zleo]l glow HAEHE PClolA
PC57} 4] (Category AXEF) S -35C, PC6lA PC77}A] (Category B A1H}b)-&-
-25CR 727t A48 + YEs A k.22

AT FA] w2 7% AEAA FAIZE sk dRke] kA
BAsE7] §138Fe] Winterization(DAT) H-3 & F7l¥ o2 QF38lal Qo).
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