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1 Requirements for Polar Class Ships 5 

1 R E Q U I R E M E N T S F O R P O L A R C L A S S S H I P S 

1.1 P O L A R C L A S S D E S C R I P T I O N S A N D A P P L I C A T I O N 

1 .1 .1 A p p l i c a t i o n . 
1.1.1.1 T h e r equ i r emen t s f o r p o l a r class ships a p p l y t o 

ships cons t ruc ted o f s teel a n d in t ended f o r n a v i g a t i o n i n ice-
infes ted p o l a r w a t e r s , except icebreakers ( re fer t o 1.1.1.3). 

T h e r equ i r emen t s o f t he present S e c t i o n app ly t o ships 
contrac ted f o r cons t ruc t i on o n o r after 1 M a r c h 2 0 0 8 . 

N o t e . T h e d a t e o f " c o n t r a c t f o r c o n s t r u c t i o n " m e a n s t h e d a t e 
o n w h i c h t h e c o n t r a c t t o b u i l d t h e s h i p i s s i g n e d b e t w e e n t h e 
p r o s p e c t i v e o w n e r a n d t h e s h i p b u i l d e r . F o r f u r t h e r d e t a i l s r e g a r d i n g 
t h e d a t e o f " c o n t r a c t f o r c o n s t r u c t i o n " r e f e r t o 1.1.2, P a r t I 
" C l a s s i f i c a t i o n " . 

1.1.1 .2 S h i p s t h a t c o m p l y w i t h r e q u i r e m e n t s o f 1.2 
a n d 1.3 c a n b e c o n s i d e r e d f o r a p o l a r class n o t a t i o n as 
l i s t e d i n T a b l e 1 .1 .1 .2 . T h e r e q u i r e m e n t s o f 1.2 a n d 1.3 
are i n a d d i t i o n t o t h e R e g i s t e r r e q u i r e m e n t s f o r sh ips 
w i t h o u t i ce s t r e n g t h e n i n g . I f t h e h u l l a n d m a c h i n e r y are 
c o n s t r u c t e d s u c h as t o c o m p l y w i t h t h e r e q u i r e m e n t s o f 
d i f f e r e n t p o l a r classes, t h e n b o t h t h e h u l l a n d m a c h i n e r y 
s h a l l b e as s igned t h e l o w e r o f these classes i n t h e 
C l a s s i f i c a t i o n C e r t i f i c a t e . C o m p l i a n c e o f t h e h u l l o r 
m a c h i n e r y w i t h t h e r e q u i r e m e n t s o f a h i g h e r p o l a r class 
s h a l l a l so b e i n d i c a t e d i n c o l u m n " O t h e r cha rac te r i s t i c s " 
o f t h e C l a s s i f i c a t i o n C e r t i f i c a t e . 

1 .1.1.3 S h i p s t h a t s h a l l r e c e i v e a n " I c e b r e a k e r " 
n o t a t i o n m a y h a v e a d d i t i o n a l r e q u i r e m e n t s a n d s h a l l 
r e c e i v e spec ia l c o n s i d e r a t i o n . " I c e b r e a k e r " r e fe rs t o a n y 
s h i p h a v i n g a n o p e r a t i o n a l p r o f i l e t h a t i n c l u d e s e scor t o r 
i ce m a n a g e m e n t f u n c t i o n s , h a v i n g p o w e r i n g a n d d i m e n ­
s i o n s t h a t a l l o w i t t o u n d e r t a k e agg re s s ive o p e r a t i o n s i n 
i c e - c o v e r e d w a t e r s , a n d h a v i n g a C l a s s i f i c a t i o n C e r t i f i ­
cate e n d o r s e d w i t h t h i s n o t a t i o n . 

1.1.2 P o l a r c l a s s e s . 
1.1.2.1 T h e p o l a r class ( P C ) n o t a t i o n s a n d descr ipt ions 

are g i v e n i n T a b l e 1.1.1.2. I t is t he r e s p o n s i b i l i t y o f t h e 
s h i p o w n e r t o select a n appropr i a t e p o l a r class. T h e 
descr ipt ions i n T a b l e 1.1.1.2 are i n t ended t o gu ide o w n e r s , 
designers a n d f l ag state admin i s t r a t i ons i n se lec t ing a n 
appropr ia te p o l a r class t o m a t c h t he requ i r emen t s f o r t he 
sh ip w i t h i t s i n t ended v o y a g e o r service. 

1.1.2 2 T h e p o l a r class n o t a t i o n is used t h r o u g h o u t t h e 
present S e c t i o n t o c o n v e y t h e differences b e t w e e n classes 
w i t h respect t o o p e r a t i o n a l capab i l i t y a n d s t rength . 

1.1.3 U p p e r a n d l o w e r i c e w a t e r l i n e s . 
1.1.3.1 T h e upper a n d l o w e r ice w a t e r l i n e s u p o n w h i c h 

t he des ign o f t he sh ip has been based s h a l l b e ind ica ted i n 
t he C l a s s i f i c a t i o n Cer t i f i ca te . T h e upper ice w a t e r l i n e 
( U T V V L ) s h a l l b e de f ined b y t h e m a x i m u m draughts fo re , 
amidsh ips a n d aft. T h e l o w e r ice w a t e r l i n e ( L I W L ) s h a l l b e 
def ined b y the m i n i m u m draughts fo re , amidsh ips a n d aft. 

1 .1 .3 .2 T h e l o w e r i ce w a t e r l i n e s h a l l b e d e t e r m i n e d 
w i t h d u e r e g a r d t o t h e sh ip ' s i c e - g o i n g c a p a b i l i t y i n t h e 
b a l l a s t l o a d i n g c o n d i t i o n s ( e .g . p r o p e l l e r s u b m e r g e n c e ) . 

1.2 S T R U C T U R A L R E Q U I R E M E N T S F O R P O L A R C L A S S 
S H I P S 

1 .2 .1 A p p l i c a t i o n . 
1 .2 .1 .1 T h e r e q u i r e m e n t s o f t h e p r e sen t S e c t i o n s h a l l 

b e a p p l i e d t o p o l a r class sh ips i n d i c a t e d i n 1 . 1 . 
1.2.2 H u l l a r e a s . 
1.2.2.1 T h e h u l l o f a l l p o l a r class ships is d i v i d e d i n t o 

areas re f l ec t ing t he m a g n i t u d e o f t h e loads tha t are expected 
t o act u p o n t h e m I n t he l o n g i t u d i n a l d i r e c t i o n , there are 
f o u r r eg ions : b o w (B), b o w in t e rmed ia t e (BI), m i d b o d y (M) 
a n d s te rn ( S ) . T h e b o w in te rmedia te , m i d b o d y a n d s te rn 
reg ions are fu r the r d i v i d e d i n t h e v e r t i c a l d i r e c t i o n i n t o t he 
b o t t o m (b), l o w e r (I) a n d ice b e l t (г) reg ions . T h e ex ten t o f 
each h u l l area is i l l u s t r a t ed i n F i g . 1 .2 .2 .1 . 

1 .2 .2 .2 T h e u p p e r i ce w a t e r l i n e ( U T W L ) a n d l o w e r 
i ce w a t e r l i n e ( L I W L ) are as d e f i n e d i n 1.1.3. 

1 .2.2.3 F i g . 1 .2 .2 .1 n o t w i t h s t a n d i n g , a t n o t i m e s h a l l 
t h e b o u n d a r y b e t w e e n t h e b o w a n d b o w i n t e r m e d i a t e 
r e g i o n s b e f o r w a r d o f t h e i n t e r s e c t i o n p o i n t o f t h e l i n e o f 
t h e s t e m a n d t h e s h i p b a s e l i n e . 

1.2.2 .4 F i g . 1 .2 .2 .1 n o t w i t h s t a n d i n g , t h e af t b o u n d ­
a r y o f t h e b o w r e g i o n n e e d n o t b e m o r e t h a n 0,45L a f t o f 
t h e f o r w a r d p e r p e n d i c u l a r ( F P ) . 

1 .2 .2 .5 T h e b o u n d a r y b e t w e e n t h e b o t t o m a n d l o w e r 
r e g i o n s s h a l l b e t a k e n a t t h e p o i n t w h e r e t h e s h e l l i s 
i n c l i n e d 7° f r o m h o r i z o n t a l . 

T a b l e 1.1.1.2 
P o l a r c l a s s d e s c r i p t i o n s 

P o l a r c l a s s I c e d e s c r i p t i o n ( b a s e d o n W M O S e a I c e N o m e n c l a t u r e ) 

P C I 
P C 2 
P C 3 
P C 4 
P C 5 
P C 6 
P C 7 

Y e a r - r o u n d o p e r a t i o n i n a l l p o l a r w a t e r s 
Y e a r - r o u n d o p e r a t i o n i n m o d e r a t e m u l t i - y e a r i c e c o n d i t i o n s 
Y e a r - r o u n d o p e r a t i o n i n s e c o n d - y e a r i c e w h i c h m a y i n c l u d e m u l t i - y e a r i c e i n c l u s i o n s 
Y e a r - r o u n d o p e r a t i o n i n t h i c k first-year i c e w h i c h m a y i n c l u d e o l d i c e i n c l u s i o n s 
Y e a r - r o u n d o p e r a t i o n i n m e d i u m first-year i c e w h i c h m a y i n c l u d e o l d i c e i n c l u s i o n s 
S u m m e r / a u t u m n o p e r a t i o n i n m e d i u m first-year i c e w h i c h m a y i n c l u d e o l d i c e i n c l u s i o n s 
S u m m e r / a u t u m n o p e r a t i o n i n t h i n first-year i c e w h i c h m a y i n c l u d e o l d i c e i n c l u s i o n s 
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F o r P C I , P C 2 , P C 3 a n d P C 4 x = 1,5 m 
F o r P C S , P C 6 a n d P C 7 x = 1,0 m 
with x measured at aft end of bow region 

UIWL 

WL angle = 1 0 degrees at UIWL 

0 . 0 4 L aft of WL angle = 0 degrees 
a t UIWL 

L I W L 

b = distance f r o m the A P to m a x i m u m 
half breadth of UIWL 

WL angle = 0 degrees 
WL angle = 1 0 degrees 

v S K s r 

2 m 

M b 

\ A \ 

B i b J 
S B I I 

Л 1 1 

M i . 

M l " 

UIWL 
LIWL 

M b 
Midbody 

F i g . 1.2.2.1 
H u l l a r e a e x t e n t s 

1.2 .2 .6 I f a s h i p i s i n t e n d e d t o ope ra t e a s t e rn i n i ce 
r e g i o n s , t h e a f t s e c t i o n o f t h e s h i p s h a l l b e d e s i g n e d u s i n g 
t h e b o w a n d b o w i n t e r m e d i a t e h u l l a rea r e q u i r e m e n t s . 

1.2.3 D e s i g n i c e l o a d s . 
1 .2 .3 .1 G e n e r a l . 
1 . 2 .3 .1 .1 F o r sh ips o f a l l p o l a r classes, a g l a n c i n g 

i m p a c t o n t h e b o w i s t h e d e s i g n s c e n a r i o f o r d e t e r m i n i n g 
t h e s can t l i ngs r e q u i r e d t o re s i s t i ce l o a d s . 

1 .2 .3 .1 .2 T h e d e s i g n i ce l o a d i s cha rac t e r i z ed b y a n 
a v e r a g e p r e s s u r e Pavg u n i f o r m l y d i s t r i b u t e d o v e r a 
r e c t a n g u l a r l o a d p a t c h o f h e i g h t b a n d w i d t h w. 

1.2 .3 .1 .3 W i t h i n t h e b o w area o f a l l p o l a r classes, 
a n d w i t h i n t h e b o w i n t e r m e d i a t e i ce b e l t a rea o f p o l a r 
classes P C 6 a n d P C 7 , t h e i c e l o a d p a r a m e t e r s are 
f u n c t i o n s o f t h e a c t u a l b o w shape. T o d e t e r m i n e t h e i ce 
l o a d p a r a m e t e r s Pavg, b a n d w, i t i s r e q u i r e d t o ca l cu l a t e 
t h e f o l l o w i n g i ce l o a d charac te r i s t i c s f o r s u b - r e g i o n s o f 
t h e b o w area; shape c o e f f i c i e n t Д , t o t a l g l a n c i n g i m p a c t 
f o r c e Fh l i n e l o a d Q , a n d p ressu re Pt. 

1.2.3.1 .4 I n o t h e r i c e - s t r eng thened areas, t h e i c e l o a d 
p a r a m e t e r s Pmg, bNonBow a n d wNonBow a re d e t e r m i n e d 
i n d e p e n d e n t l y o f t h e h u l l shape a n d based o n a f i x e d l o a d 
p a t c h aspect r a t i o , AR = 3 , 6 . 

1 .2 .3 .1 .5 D e s i g n i c e fo rces c a l c u l a t e d a c c o r d i n g t o 
1.2.3.2 a re o n l y v a l i d f o r sh ips w i t h i c e b r e a k i n g f o r m s . 
D e s i g n i c e forces f o r a n y o t h e r b o w f o r m s s h a l l b e 
s p e c i a l l y c o n s i d e r e d b y t h e R e g i s t e r . 

1 . 2 . 3 . 1 . 6 S h i p s t r u c t u r e s t h a t a r e n o t d i r e c t l y 
sub jec ted t o i ce loads m a y s t i l l e x p e r i e n c e i n e r t i a l l oads 
o f s t o w e d ca rgo a n d e q u i p m e n t r e s u l t i n g f r o m sh ip / i ce 
i n t e r a c t i o n . T h e s e i n e r t i a l l o a d s , based o n acce le ra t ions 
d e t e r m i n e d a c c o r d i n g t o t h e p r o c e d u r e a p p r o v e d b y t h e 
R e g i s t e r , s h a l l b e c o n s i d e r e d i n t h e d e s i g n o f these 
s t ruc tu res . 

1 .2 .3 .2 G l a n c i n g i m p a c t l o a d charac te r i s t i c s . 
1 . 2 . 3 . 2 . 1 T h e p a r a m e t e r s d e f i n i n g t h e g l a n c i n g 

i m p a c t l o a d charac te r i s t i c s are r e f l e c t e d i n t h e class 
fac to r s l i s t e d i n T a b l e 1 . 2 . 3 . 2 . 1 . 

T a b l e 1.2.3.2.1 
C l a s s f a c t o r s 

P o l a r C r u s h i n g F l e x u r a l f a i l u r e L o a d p a t c h D i s p l a c e m e n t L o n g i t u d i n a l 
c l a s s f a i l u r e c l a s s c l a s s f a c t o r d i m e n s i o n s c l a s s f a c t o r s t r e n g t h 

f a c t o r C F C CFF c l a s s f a c t o r C F D CFDIS c l a s s f a c t o r CFL 

P C I 17,69 68 ,60 2 ,01 2 5 0 7,46 
P C 2 9 ,89 46 ,80 1,75 2 1 0 5,46 
P C 3 6 ,06 21 ,17 1,53 180 4 ,17 
P C 4 4 ,50 13,48 1,42 130 3,15 
P C 5 3 ,10 9,00 1,31 70 2 ,50 
P C 6 2 ,40 5,49 1,17 4 0 2 ,37 
P C 7 1,80 4 ,06 1,11 2 2 1,81 
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1 . 2 . 3 . 2 . 1 . 1 B o w area. 
1 . 2 . 3 . 2 . 1 . 1 . 1 I n t h e b o w area , t h e f o r c e F, l i n e l o a d 

Q, p r e s su re P a n d l o a d p a t c h aspect r a t i o AR a s soc ia ted 
w i t h t h e g l a n c i n g i m p a c t l o a d s c e n a r i o are f u n c t i o n s o f 
t h e h u l l ang les m e a s u r e d a t t h e u p p e r i c e w a t e r l i n e . T h e 
i n f l u e n c e o f t h e h u l l a n g l e s i s c a p t u r e d t h r o u g h 
c a l c u l a t i o n o f a b o w shape c o e f f i c i e n t fa. T h e h u l l 
ang les are d e f i n e d i n F i g . 1 . 2 . 3 . 2 . 1 . 1 . 1 . 

W a t e r l i n e angle a 

Section A - A 

Buttock angle у 

Section B - B 

F r a m e angle j} N o r m a l f r a m e angle f}' 

F i g . 1.2.3.2.1.1.1 

D e f i n i t i o n o f h u l l a n g l e s 
N о t e s : p" = n o r m a l f r a m e a n g l e a t u p p e r i c e w a t e r l i n e , i n d e g . ; 
<x = u p p e r i c e w a t e r l i n e a n g l e , i n d e g . ; 
у = b u t t o c k a n g l e a t u p p e r i c e w a t e r l i n e ( a n g l e o f b u t t o c k l i n e 

m e a s u r e d f r o m h o r i z o n t a l ) , i n d e g . ; 
t g P = t g a / t g y ; 
t g p " = t g p Y c o s a . 

1 .2 .3 .2 .1 .1 .2 T h e w a t e r l i n e l e n g t h o f t h e b o w r e g i o n 
s h a l l g e n e r a l l y b e d i v i d e d i n t o 4 s u b - r e g i o n s o f e q u a l 
l e n g t h . T h e f o r c e F, l i n e l o a d Q, p r e s su re P a n d l o a d 
p a t c h aspect r a t i o AR s h a l l b e c a l c u l a t e d w i t h respect t o 
t h e m i d - l e n g t h p o s i t i o n o f e a c h s u b - r e g i o n ( e a c h 
m a x i m u m o f F, Q a n d P s h a l l b e u s e d i n t h e c a l c u l a t i o n 
o f t h e i ce l o a d p a r a m e t e r s Pavg, b a n d w). 

1 .2 .3 .2 .1 .1 .3 T h e b o w area l o a d charac te r i s t i c s are 
d e t e r m i n e d as f o l l o w s : 

. 1 shape c o e f f i c i e n t fat s h a l l b e t a k e n as: 

fat = m i n ( / a u ; faifl; fair3) 
w h e r e 

/ a , , i = (0 ,097 - ОЩх/L - 0 ,15) 2 ) • < x , / ( p Y ) 0 ' 5 ; 

f a i a = l , 2 C F ^ s i n ( p Y ) C F c • Z ) 0 ' 6 4 ) ; 

/а,,з = 0,60; 

( 1 . 2 . 3 . 2 . 1 . 1 . 3 . 1 - 1 ) 

(1.2.3.2.1.1.3.1-2) 

(1.2.3.2.1.1.3.1-3) 

(1.2.3.2.1.1.3.1-4) 

i = s u b - r e g i o n c o n s i d e r e d ; 
L = s h i p l e n g t h a s d e f i n e d i n 1.1.3, P a r t П " H u l l " , b u t m e a s u r e d 

o n t h e u p p e r i c e w a t e r l i n e ( U I W L ) , i n m ; 
x = d i s t a n c e f r o m t h e f o r w a r d p e r p e n d i c u l a r t o s t a t i o n u n d e r 

c o n s i d e r a t i o n , i n m ; 
<x = w a t e r l i n e a n g l e , i n d e g . ( r e f e r t o F i g . 1.2.3.2.1.1.1); 

p" = n o r m a l f r a m e a n g l e , i n d e g . ( r e f e r t o F i g . 1.2.3.2.1.1.1); 
D = s h i p d i s p l a c e m e n t , i n k t , n o t t o b e t a k e n l e s s t h a n 5 k t ; 

C F C = r e f e r t o T a b l e 1 .2.3.2.1; 
C F F = r e f e r t o T a b l e 1 .2.3.2.1; 

. 2 f o r c e F, i n M N : 

F, = fa, • CFC • D0'64 ( 1 . 2 . 3 . 2 . 1 . 1 . 3 . 2 ) 
w h e r e i = s u b - r e g i o n c o n s i d e r e d ; 

f a t = s h a p e c o e f f i c i e n t o f s u b - r e g i o n i; 
C F C = r e f e r t o T a b l e 1.2.3.2.1; 

D = s h i p d i s p l a c e m e n t , i n k t , n o t t o b e t a k e n l e s s t h a n 5 k t ; 

.3 l o a d p a t c h aspect r a t i o AR: 

ARt = 7 , 4 6 - s i n ( P ' f ) > l , 3 ( 1 . 2 . 3 . 2 . 1 . 1 . 3 . 3 ) 
w h e r e i = s u b - r e g i o n c o n s i d e r e d ; 

p", = n o r m a l f r a m e a n g l e o f s u b - r e g i o n i, i n d e g . ; 

.4 l i n e l o a d Q, i n M N / m : 

Q. = F^-61CFo/ARf35 ( 1 . 2 . 3 . 2 . 1 . 1 . 3 . 4 ) 
w h e r e i = s u b - r e g i o n c o n s i d e r e d ; 

F t = f o r c e o f s u b - r e g i o n i, i n M N ; 
C F D = r e f e r t o T a b l e 1.2.3.2.1; 
A R t = l o a d p a t c h a s p e c t r a t i o o f s u b - r e g i o n i; 

.5 p res su re P, i n M P a : 

p. = F°i-22CFD

2ARf* ( 1 . 2 . 3 . 2 . 1 . 1 . 3 . 5 ) 
w h e r e i = s u b - r e g i o n c o n s i d e r e d ; 

F t = f o r c e o f s u b - r e g i o n i, i n M N ; 
C F D = r e e f e r t o T a b l e 1 .2.3.2.1; 
A R t = l o a d p a t c h a s p e c t r a t i o o f s u b - r e g i o n i. 

1.2 .3 .2 .2 H u l l areas o t h e r t h a n t h e b o w . 
1 .2 .3 .2 .2 .1 I n t h e h u l l areas o t h e r t h a n t he b o w , t h e 

force FNONBOW a n d l i n e l o a d QNOKBOW used i n t h e d e t e r m i ­
n a t i o n o f t he l o a d pa t ch d i m e n s i o n s bNonBom wNonBow a n d 
des ign pressure P™? are d e t e r m i n e d as f o l l o w s : 

. 1 f o r c e FNonBom i n M N : 

FNOHBOW = 0,36CFCDF ( 1 . 2 . 3 . 2 . 2 . 1 . 1 ) 
w h e r e C F C = r e f e r t o T a b l e 1 .2 .3 .2 .1; 

D F = s h i p d i s p l a c e m e n t f a c t o r : 
D F = & M f o r D < C F D I S ; 
D F = C F b % + 0 , 1 0 ( D - C F D I S ) f o r D > C F D I S ; 

D = s h i p d i s p l a c e m e n t , i n k t , n o t t o b e t a k e n l e s s t h a n 10 k t ; 
C F D I S = r e f e r t o T a b l e 1.2.3.2.1; 

. 2 l i n e l o a d QNOHBOW, i n M N / m : 

vNonBow — 0,639FffonBowCFo ( 1 . 2 . 3 . 2 . 2 . 1 . 2 ) 
w h e r e F N o n B o w f o r c e f r o m F o r m u l a (1.2.3.2.2.1.1), i n M N ; 

C F D = r e f e r t o T a b l e 1.2.3.2.1. 

1.2.3.3 D e s i g n l o a d p a t c h . 
1 .2 .3 .3 .1 I n t h e b o w a rea a n d t h e b o w i n t e r m e d i a t e 

i ce b e l t a rea f o r sh ips w i t h class n o t a t i o n P C 6 a n d P C 7 , 
t h e d e s i g n l o a d p a t c h has d i m e n s i o n s o f w i d t h wBow a n d 
h e i g h t bBom i n m , d e t e r m i n e d as f o l l o w s : 

W s o w = FBOYT\QJ Bow) 

^Bow ~ QBOW/PBOW 

( 1 . 2 . 3 . 3 . 1 - 1 ) 

( 1 . 2 . 3 . 3 . 1 - 2 ) 
w h e r e F B o w = m a x i m u m f o r c e F , i n t h e b o w a r e a ( r e f e r t o 

1.2.3.2.1.1.3.2), i n M N ; 
QBOW — m a x i m u m l i n e l o a d QT i n t h e b o w a r e a ( r e f e r t o 

1.2.3.2.1.1.3.4) , i n M N / m ; 
Рв<т — m a x i m u m p r e s s u r e F , i n t h e b o w a r e a ( r e f e r t o 

1.2.3.2.1.1.3.5) , i n M P a . 
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1.2 .3 .3 .2 I n h u l l areas o t h e r t h a n t h o s e c o v e r e d b y 
1 . 2 . 3 . 3 . 1 , t h e d e s i g n l o a d p a t c h has d i m e n s i o n s o f w i d t h 
wNonBow a n d h e i g h t bNonBom i n m , d e t e r m i n e d as f o l l o w s : 

^NonBow F ] y o n B o w / Q N o n B o w > 

l>NonBow = WNonBowftfi 

( 1 . 2 . 3 . 3 . 2 - 1 ) 

( 1 . 2 . 3 . 3 . 2 - 2 ) 
w h e r e F N o n B < m , = f o r c e d e t e r m i n e d b y F o r m u l a (1.2.3.2.2.1.1), i n M N ; 
Q f i o n B o w — U n e l o a d d e t e r m i n e d b y F o r m u l a (1.2.3.2.2.1.2), i n M N / m . 

1.2 .3 .4 P r e s s u r e w i t h i n t h e d e s i g n l o a d p a t c h . 
1 .2 .3 .4 .1 T h e ave rage p re s su re P M G , i n M P a , w i t h i n 

a d e s i g n l o a d p a t c h i s d e t e r m i n e d as f o l l o w s : 

Pavg = Fl(b-w) ( 1 . 2 . 3 . 4 . 1 ) 
w h e r e F = F B o w o r F N o n B a w a s a p p r o p r i a t e f o r t h e h u l l a r e a u n d e r 

c o n s i d e r a t i o n , i n M N ; 
b — bBow o r bNonBaw a s a p p r o p r i a t e f o r t h e h u l l a r e a u n d e r 

c o n s i d e r a t i o n , i n m ; 
W ~ W B O W

 o r wNonBow a s a p p r o p r i a t e f o r t h e h u l l a r e a u n d e r 
c o n s i d e r a t i o n , i n m . 

1.2.3.4.2 A r e a s o f h igher , concentra ted pressure ex i s t 
w i t h i n t he l o a d pa tch . I n genera l , s m a l l e r areas h a v e h i g h e r 
l o c a l pressures. A c c o r d i n g l y , t he p e a k pressure factors 
l i s t ed i n T a b l e 1.2.3.4.2 are used t o account f o r t he pressure 
concen t r a t i on o n l o c a l i z e d s t ruc tu ra l m e m b e r s . 

1 .2 .3 .5 H u l l a rea f ac to r s . 
1 . 2 .3 .5 .1 A s s o c i a t e d w i t h each h u l l a rea i s a n area 

f a c t o r t h a t r e f l ec t s t h e r e l a t i v e m a g n i t u d e o f t h e l o a d 
expec t ed i n t h a t area. T h e a rea f a c t o r f o r e a c h h u l l a rea i s 
l i s t e d i n T a b l e 1 . 2 . 3 . 5 . 1 . 

1 .2 .3 .5 .2 I n t h e e v e n t t h a t a s t r u c t u r a l m e m b e r spans 
across t h e b o u n d a r y o f a h u l l area , t h e la rges t h u l l a rea 
f a c t o r s h a l l b e u s e d i n t h e s c a n t l i n g d e t e r m i n a t i o n o f t h e 
m e m b e r . 

1 .2 .3 .5 .3 S h i p s h a v i n g p r o p u l s i o n a r r a n g e m e n t s w i t h 
a z i m u t h i n g t h m s t e r ( s ) o r " p o d d e d " p r o p e l l e r s s h a l l h a v e 
s p e c i a l l y c o n s i d e r e d b y t h e R e g i s t e r s t e r n i c e b e l t S, a n d 
s t e r n l o w e r Si h u l l a rea f ac to r s . 

T a b l e 1.2.3.4.2 
P e a k p r e s s u r e f a c t o r s 

S t r u c t u r a l m e m b e r P e a k p r e s s u r e f a c t o r P P F t 

P l a t i n g T r a n s v e r s e l y - f r a m e d P P F p = (1,8 -s) > 1,2 P l a t i n g 

L o n g i t u d i n a l l y - f r a m e d P P F p = (2,2 - 1,2 s) > 1,5 

F r a m e s i n t r a n s v e r s e W i t h l o a d d i s t r i b u t i n g s t r i n g e r s P P F , = (1,6 - s) > 1,0 F r a m e s i n t r a n s v e r s e 

F r a m i n g s y s t e m s w i t h n o l o a d d i s t r i b u t i n g s t r i n g e r s P P F , = (1,8 - s) > 1,2 

L o a d c a r r y i n g s t r i n g e r s 
S i d e a n d b o t t o m l o n g i t u d i n a l s 
W e b f r a m e s 

P P F S = 1 , i f Sw > 0 , 5 w 
P P F S = 2,0 - 2,0-SJw, i f Sw < 0 , 5 w 

w h e r e s = f r a m e o r l o n g i t u d i n a l s p a c i n g , i n m ; 
Sw = w e b f r a m e s p a c i n g , i n m ; 
w = i c e l o a d p a t c h w i d t h , i n m . 

T a b l e 1.2.3.5.1 
H u l l a r e a f a c t o r s A F 

H u l l a r e a A r e a P o l a r c l a s s H u l l a r e a A r e a 

P C I P C 2 P C 3 P C 4 P C 5 P C 6 P C 7 

B o w ( B ) A l l В 1,00 1,00 1,00 1,00 1,00 1,00 1,00 

B o w 
I n t e r m e d i a t e 
(BI) 

I c e b e l t BI, 0,90 0,85 0,85 0,80 0,80 1 .00 1 1.00 1 B o w 
I n t e r m e d i a t e 
(BI) 

L o w e r BI, 0,70 0,65 0,65 0,60 0,55 0,55 0,50 

B o w 
I n t e r m e d i a t e 
(BI) 

B o t t o m B I b 
0,55 0,50 0,45 0,40 0,35 0,30 0,25 

M i d b o d y (M) I c e b e l t M , 0,70 0,65 0,55 0,55 0,50 0,45 0,45 M i d b o d y (M) 

L o w e r M , 0,50 0,45 0,40 0,35 0,30 0,25 0,25 

M i d b o d y (M) 

B o t t o m M b 0,30 0,30 0,25 2 2 2 2 

S t e r n (S) I c e b e l t s, 0,75 0,70 0,65 0,60 0,50 0,40 0,35 S t e r n (S) 

L o w e r s, 0,45 0,40 0,35 0,30 0,25 0,25 0,25 

S t e r n (S) 

B o t t o m 0,35 0,30 0,30 0,25 0,15 2 2 

' R e f e r t o 1.2.3.1.3. 
2 I n d i c a t e s t h a t s t r e n g t h e n i n g f o r i c e l o a d s i s n o t n e c e s s a r y . 
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1.2.4 S h e l l p l a t e r e q u i r e m e n t s . 
1.2.4.1 T h e r e q u i r e d m i n i m u m s h e l l p l a t e th ickness t, 

i n m m , i s d e t e r m i n e d b y t h e f o r m u l a 

( 1 . 2 . 4 . 1 ) 
w h e r e tmt = p l a t e t h i c k n e s s r e q u i r e d t o r e s i s t i c e l o a d s a c c o r d i n g t o 

1.2.4.2, i n m m ; 
ts = c o r r o s i o n a n d a b r a s i o n a l l o w a n c e a c c o r d i n g t o 1.2.11, i n m m . 

1.2.4.2 T h e t h i c k n e s s o f s h e l l p l a t i n g r e q u i r e d t o 
res i s t t h e d e s i g n i ce l o a d tnet, i n m m , depends o n t h e 
o r i e n t a t i o n o f t h e f r a m i n g . 

I n t h e c a s e o f t r a n s v e r s e l y - f r a m e d p l a t i n g 
( Q > 7 0 deg.) , i n c l u d i n g a l l b o t t o m p l a t i n g , i .e . p l a t i n g i n 
h u l l areas BIb, Mb a n d Sb, t he n e t th ickness is d e t e r m i n e d b y 
t he f o r m u l a 

= SOOsaAF-PPFpP^/ayf'5/^ + s/2b) (1 .2 .4 .2 -1) 
w h e r e £1 = s m a l l e s t a n g l e b e t w e e n t h e c h o r d o f t h e w a t e r l i n e a n d t h e l i n e 

o f t h e first l e v e l f r a m i n g a s i l l u s t r a t e d i n F i g . 1.2.4.2, i n d e g . ; 
s = t r a n s v e r s e f r a m e s p a c i n g i n t r a n s v e r s e l y - f r a m e d s h i p s o r 

l o n g i t u d i n a l f r a m e s p a c i n g i n l o n g i t u d i n a l l y - f r a m e d s h i p s , i n m ; 
y 4 F = h u l l a r e a f a c t o r f r o m T a b l e 1 .2.3.5.1; 

P P F p = p e a k p r e s s u r e f a c t o r from T a b l e 1.2.3.4.2; 
Pavg - a v e r a g e p a t c h p r e s s u r e a c c o r d i n g t D F o r m u b ( 1 . 2 . 3 . 4 . 1 ) , i n M P a ; 

<yy = m i n i m u m u p p e r y i e l d s t r e s s o f t h e m a t e r i a l , i n N / m m 2 ; 
b = h e i g h t o f d e s i g n l o a d p a t c h , i n m , w h e r e b > (l—s/4) i n t h e 

c a s e d e t e r m i n e d b y F o r m u l a (1.2.4.2-1); 
I = d i s t a n c e b e t w e e n frame s u p p o r t s , i . e . e q u a l t o t h e frame s p a n 

a s g i v e n i n 1.2.5.5, b u t n o t r e d u c e d f o r a n y fitted e n d 
b r a c k e t s , i n m . W h e n a l o a d - d i s t r i b u t i n g s t r i n g e r i s fitted, t h e 
l e n g t h I n e e d n o t b e t a k e n l a r g e r t h a n t h e d i s t a n c e from t h e 
s t r i n g e r t o t h e m o s t d i s t a n t frame s u p p o r t . 

Hique view 
F r a m e s F r a m e s 

Oblique view 

new n o r m a l to shell 

Waterline \ ^ 7 * \ 

\ \ 
F i g . 1.2.4.2 

S h e l l framing a n g l e CI 

I n t h e case o f l o n g i t u d i n a l l y - f r a m e d p l a t i n g 
( Q < 2 0 deg . ) , w h e n b > s, t h e n e t t h i c k n e s s i s 
d e t e r m i n e d b y t he f o r m u l a 

= SOOsaAFPPFpP^/ayf'5/^ + s/2l). ( 1 . 2 . 4 . 2 - 2 ) 

I n t h e case o f l o n g i t u d i n a l l y - f r a m e d p l a t i n g 
( Q < 2 0 d e g . ) , w h e n b < s, t h e n e t t h i c k n e s s i s 
d e t e r m i n e d b y t h e f o r m u l a 

= SOOsffAF-PPFp-Pa^lOyf-Qbls - (b/s)2f*/(l + s/2l). 
( 1 . 2 . 4 . 2 - 3 ) 

I n t h e c a s e o f o b l i q u e l y - f r a m e d p l a t i n g 
( 7 0 d e g > Q > 2 0 deg . ) , l i n e a r i n t e r p o l a t i o n s h a l l b e used . 

1.2.5 F r a m i n g . G e n e r a l . 
1.2.5.1 F r a m i n g m e m b e r s o f p o l a r class sh ips s h a l l 

b e de s igned t o w i t h s t a n d t h e i c e loads d e f i n e d i n 1.2.3. 
1.2.5.2 T h e t e r m " f r a m i n g m e m b e r " r e f e r s t o 

t r a n s v e r s e a n d l o n g i t u d i n a l l o c a l f r a m e s , l o a d - c a r r y i n g 
s t r i nge r s a n d w e b f r a m e s i n t h e areas o f t h e h u l l e x p o s e d 
t o i ce p re s su re ( r e f e r t o F i g . 1.2.2.1). W h e r e l o a d -
d i s t r i b u t i n g s t r i nge r s h a v e b e e n f i t t e d , t h e a r r a n g e m e n t 
a n d s can t l i ngs o f these s h a l l b e i n accordance w i t h t h e 
R e g i s t e r r e q u i r e m e n t s . 

1.2.5.3 T h e s t r e n g t h o f a f r a m i n g m e m b e r i s 
dependen t u p o n t h e f i x i t y t h a t i s p r o v i d e d a t i t s suppor t s . 
F i x i t y c a n b e a s s u m e d w h e r e f r a m i n g m e m b e r s a re e i t h e r 
c o n t i n u o u s t h r o u g h t h e s u p p o r t o r a t t a c h e d t o a 
s u p p o r t i n g s e c t i o n w i t h a c o n n e c t i o n b racke t . I n o t h e r 
cases, s i m p l e s u p p o r t s h a l l b e a s s u m e d u n l e s s t h e 
c o n n e c t i o n c a n b e d e m o n s t r a t e d t o p r o v i d e s i g n i f i c a n t 
r o t a t i o n a l r e s t r a i n t . F i x i t y s h a l l b e e n s u r e d a t t h e s u p p o r t 
o f a n y f r a m i n g w h i c h t e r m i n a t e s w i t h i n a n i c e - s t r e n g t h ­
e n e d area. 

1.2.5.4 T h e de ta i l s o f f r a m i n g m e m b e r i n t e r s e c t i o n 
w i t h o t h e r f r a m i n g m e m b e r s , i n c l u d i n g p l a t e d s t ruc tu res , 
as w e l l as t h e de ta i l s f o r s e c u r i n g t h e ends o f f r a m i n g 
m e m b e r s a t s u p p o r t i n g sec t ions , s h a l l b e i n accordance 
w i t h t h e r e q u i r e m e n t s o f t h e R e g i s t e r . 

1.2.5.5 T h e d e s i g n s p a n o f a f r a m i n g m e m b e r s h a l l 
b e d e t e r m i n e d o n t h e bas i s o f i t s m o u l d e d l e n g t h . I f 
b r a c k e t s a re fitted, t h e d e s i g n s p a n m a y b e r e d u c e d i n 
accordance w i t h t h e R e g i s t e r r e q u i r e m e n t s . B r a c k e t s 
s h a l l b e c o n f i g u r e d t o e n s u r e s t a b i l i t y i n t h e e las t i c a n d 
p o s t - y i e l d r e sponse r e g i o n s . 

1.2.5.6 W h e n c a l c u l a t i n g t h e s e c t i o n m o d u l u s a n d 
shear a rea o f a f r a m i n g m e m b e r , n e t t h i c k n e s s e s o f t h e 
w e b , f l a n g e ( i f fitted) a n d a t t ached s h e l l p l a t i n g s h a l l b e 
used . T h e shear a rea o f a f r a m i n g m e m b e r m a y i n c l u d e 
t h a t m a t e r i a l c o n t a i n e d o v e r t h e f u l l d e p t h o f t h e m e m b e r , 
i . e . w e b area i n c l u d i n g p o r t i o n o f flange ( i f fitted) b u t 
e x c l u d i n g a t t ached s h e l l p l a t i n g . 

1.2.5.7 T h e a c t u a l n e t e f f e c t i v e shear a rea Aw, 
i n c m 2 , o f a f r a m i n g m e m b e r i s d e t e r m i n e d b y t h e f o r m u l a 

Aw = htwnsmq>W/W0 ( 1 . 2 . 5 . 7 ) 
w h e r e h = h e i g h t o f s t i f f e n e r , i n m m , r e f e r t o F i g . 1.2.5.7; 

г„„ = n e t w e b t h i c k n e s s , i n m m ; 

tw = a s b u i l t w e b t h i c k n e s s , i n m m ( r e f e r t o F i g . 1.2.5.7); 
tc = c o r r o s i o n d e d u c t i o n , i n m m , t o b e s u b t r a c t e d from t h e w e b 

a n d f l a n g e t h i c k n e s s ( a c c o r d i n g t o 3 .10 .4 .1 , P a r t П " H u l l " , 
b u t n o t l e s s t h a n ts a s r e q u i r e d b y 1 . 2.11.3); 

c p w = s m a l l e s t a n g l e b e t w e e n s h e l l p l a t e a n d s t i f f e n e r w e b , 
m e a s u r e d a t t h e m i d s p a n o f t h e s t i f f e n e r ( r e f e r t o 
F i g . 1.2.5.7). T h e a n g l e c p w m a y b e t a k e n a s 90 d e g . , 
p r o v i d e d t h e s m a l l e s t a n g l e i s n o t l e s s t h a n 75 d e g . 

1.2.5.8 W h e n t h e c ro s s - s ec t i ona l a rea o f t h e a t t ached 
p l a t e flange exceeds t h e c ros s - s ec t i ona l a rea o f t h e l o c a l 
f r a m e , t h e a c t u a l n e t e f f e c t i v e p l a s t i c s e c t i o n m o d u l u s , 
Zp, i n c m 3 , i s d e t e r m i n e d b y t h e f o r m u l a 
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F i g . 1.2.5.7 
S t i f f e n e r g e o m e t r y 

2 
Zp = + Й ^ 0 0 0 Р Ч ' + Шс*^-Ь^Щ>*У™ 

( 1 . 2 . 5 . 8 - 1 ) 

w h e r e h , t^, tc, a n d c p w a r e a s g i v e n i n 1.2.5.7 a n d s a s g i v e n i n 1.2.4.2; 
A p n = n e t c r o s s - s e c t i o n a l a r e a o f a t t a c h e d p l a t e , i n c m 2 ( e q u a l t o 

10гр я5, b u t n o t t o b e t a k e n g r e a t e r t h a n t h e n e t c r o s s - s e c t i o n a l 
a r e a o f t h e l o c a l f r a m e ) ; 

tpn = f i t t e d n e t s h e l l p l a t e t h i c k n e s s , i n m m ( s h a l l c o m p l y w i t h t^, 
a s r e q u i r e d b y 1.2.4.2); 

K„ = h e i g h t o f l o c a l f r a m e w e b , i n m m ( r e f e r t o F i g . 1.2.5.7); 
Ajj, = n e t c r o s s - s e c t i o n a l a r e a o f l o c a l f r a m e f l a n g e , i n c m 2 ; 
hfc = h e i g h t o f l o c a l f r a m e m e a s u r e d t o c e n t r e o f t h e f l a n g e a r e a , 

i n m m ( r e f e r t o F i g . 1.2.5.7); 
bw = d i s t a n c e from m i d t h i c k n e s s p l a n e o f l o c a l f r a m e w e b t o t h e 

c e n t r e o f t h e f l a n g e a r e a , i n m m ( r e f e r t o F i g . 1.2.5.7). 

W h e n t h e c r o s s - s e c t i o n a l a rea o f t h e l o c a l f r a m e exceeds 
t h e c ro s s - s ec t i ona l a rea o f t h e a t t ached p l a t e f l a n g e , t h e 
p l a s t i c n e u t r a l a x i s i s l o c a t e d a t a d i s t ance zna, i n m m , 
a b o v e t h e a t t ached s h e l l p l a t e , d e t e r m i n e d b y t h e f o r m u l a 

zna = (lOOAjt, + A^„-1000ip„s)/2^„ ( 1 . 2 . 5 . 8 - 2 ) 

a n d t h e n e t e f f e c t i v e p l a s t i c s e c t i o n m o d u l u s Zp, 
i n c m 3 , i s d e t e r m i n e d b y t h e f o r m u l a 

Zp = t^(zna+ ^ / 2 ) s i n 9 w + ( ( ( ^ ~ z ^ ( ) ^ s i n t p w + 

+ A^hfc-z^sin^-b^os^yio) ( 1 . 2 . 5 . 8 - 3 ) 

1.2.5.9 I n t h e case o f o b l i q u e f r a m i n g a r r a n g e m e n t 
( 7 0 deg . > £1 > 2 0 deg. , w h e r e £1 i s d e f i n e d as g i v e n i n 
1 .2 .4 .2 ) , l i n e a r i n t e r p o l a t i o n s h a l l b e used . 

1.2.6 F r a m i n g . T r a n s v e r s e l y - f r a m e d s i d e s t r u c ­
t u r e s a n d b o t t o m s t r u c t u r e s . 

1.2.6.1 T h e l o c a l f r a m e s i n t r a n s v e r s e l y - f r a m e d s ide 
s t ruc tu res a n d i n b o t t o m s t ruc tu re s ( i . e . h u l l areas BIb, Mb 

a n d Sb) s h a l l b e d i m e n s i o n e d s u c h t h a t t h e c o m b i n e d 
effects o f shear a n d b e n d i n g d o n o t e x c e e d t h e p l a s t i c 
s t r e n g t h o f t h e m e m b e r . T h e p l a s t i c s t r e n g t h i s d e f i n e d b y 
t h e m a g n i t u d e o f m i d s p a n l o a d t h a t causes t h e d e v e l o p ­
m e n t o f a p l a s t i c co l l apse m e c h a n i s m . 

1.2.6.2 T h e a c t u a l n e t e f f e c t i v e shear area o f t h e 
f r a m e Aw, i n c m 2 , as d e f i n e d i n 1.2 .5 .7 , s h a l l c o m p l y 
w i t h t h e f o l l o w i n g c o n d i t i o n : Aw > A,, w h e r e 

A, = l002-0,5LL-s(AFPPFt-Pavg)/(0,577ay) ( 1 . 2 . 6 . 2 ) 
w h e r e L L = l e n g t h o f l o a d e d p o r t i o n o f s p a n = l e s s e r o f a a n d b, i n m ; 

a = frame s p a n a s d e f i n e d i n 1.2.5.5, i n m ; 
b = h e i g h t o f d e s i g n i c e l o a d p a t c h a c c o r d i n g t o (1.2.3.3.1-2) o r 

(1.2.3.3.2-2), i n m ; 
s = t r a n s v e r s e f r a m e s p a c i n g , i n m ; 

A F = r e f e r t o T a b l e 1.2.3.5.1; 
P P F , = r e f e r t o T a b l e 1.2.3.4.2; 
Pavg — a v e r a g e p r e s s u r e w i t h i n l o a d p a t c h a c c o r d i n g t o (1.2.3.4.1), 

i n M P a ; 
<jy = m i n i m u m u p p e r y i e l d s t r e s s o f t h e m a t e r i a l , i n N / m m 2 . 

1.2.6.3 T h e a c t u a l n e t e f f e c t i v e p l a s t i c s e c t i o n 
m o d u l u s o f t h e p l a t e / s t i f f e n e r c o m b i n a t i o n Zp as d e f i n e d 
i n 1 .2 .5 .8 , s h a l l c o m p l y w i t h t h e f o l l o w i n g c o n d i t i o n : 
Zp^ Zpt, w h e r e Zpt, i n c m 3 , s h a l l b e t h e g rea te r 
c a l c u l a t e d o n t h e bas i s o f t w o l o a d c o n d i t i o n s : i ce l o a d 
a c t i n g a t t h e m i d s p a n o f t h e t r a n s v e r s e f r a m e ; a n d t h e i ce 
l o a d a c t i n g n e a r a suppor t . 

Zpt = 1 0 0 3 LL Ys(AF- PPF,- P ^ -A^Oy) (1 .2 .6 .3 ) 
w h e r e AF, P P F , , P a y g , L L , b, s, a a n d ay a r e a s g i v e n i n 1.2.6.2; 

7 = 1 - 0,5(Ша); 
A x = m a x i m u m o f : 

A 1 A = 1 / (1+7 /2 + kJ/2[(\ - a ? ) 0 ' 5 - I T ) ; 
MB = (1 - l / ( 2 a i - Y ) ) / ( 0 , 2 7 5 + l , 4 4 ^ ' r ) ; 
7 = 1 f o r framing w i t h o n e s i m p l e s u p p o r t o u t s i d e t h e i c e -

s t r e n g t h e n e d a r e a s ; 
7 = 2 f o r framing w i t h o u t a n y s i m p l e s u p p o r t s ; 
ax = A / A w ; 

A , = m i n i m u m s h e a r a r e a o f t r a n s v e r s e frame a s g i v e n i n 1.2.6.2, 
i n c m 2 ; 

A w = e f f e c t i v e n e t s h e a r a r e a o f t r a n s v e r s e f r a m e ( c a l c u l a t e d 
a c c o r d i n g t o 1.2.5.7), i n c m 2 ; 

ky, = M i l + l A f i j A ^ ) , w i t h y ^ , a s g i v e n i n 1.2.5.8; 
К = Zp/Zp, i n g e n e r a l ; 

= 0,0, w h e n t h e frame i s a r r a n g e d w i t h e n d b r a c k e t ; 
zp = s u m o f i n d i v i d u a l p l a s t i c s e c t i o n m o d u l i o f f l a n g e a n d s h e l l 

p l a t e a s f i t t e d , i n c m 3 ; 
zp = (Ь/&/4 + V £,/4)/1000; 

b f = f l a n g e b r e a d t h , i n m m , r e f e r t o F i g . 1.2.5.7; 
tji, = n e t f l a n g e t h i c k n e s s , i n m m ; 
tjh = t f - tc (tc a s g i v e n i n 1.2.5.7); 

t f = a s - b u i l t f l a n g e t h i c k n e s s , i n m m , r e f e r t o F i g . 1.2.5.7; 
t m = t h e f i t t e d n e t s h e l l p l a t e t h i c k n e s s , i n m m ( n o t t o b e l e s s t h a n 

tne, a s g i v e n i n 1.2.4); 
Ъф= e f f e c t i v e w i d t h o f s h e l l p l a t e f l a n g e , i n m m ; 
% = 5 0 0 s ; 

Z p = n e t e f f e c t i v e p l a s t i c s e c t i o n m o d u l u s o f t r a n s v e r s e frame 
( c a l c u l a t e d a c c o r d i n g t o 1.2.5.8), i n c m 3 . 

1.2.6.4 T h e s c a n t l i n g s o f t h e f r a m e s h a l l m e e t t h e 
s t r u c t u r a l s t a b i l i t y r e q u i r e m e n t s o f 1.2.9. 
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1 . 2 . 7 F r a m i n g . S i d e l o n g i t u d i n a l s ( l o n g i t u d i n a l l y -
f r a m e d s h i p s ) . 

1 . 2 . 7 . 1 S i d e l o n g i t u d i n a l s s h a l l b e d i m e n s i o n e d s u c h 
t h a t t h e c o m b i n e d effects o f shear a n d b e n d i n g d o n o t 
exceed t h e p l a s t i c s t r e n g t h o f t h e m e m b e r . T h e p l a s t i c 
s t r e n g t h i s d e f i n e d b y t h e m a g n i t u d e o f m i d s p a n l o a d t h a t 
causes t h e d e v e l o p m e n t o f a p l a s t i c c o l l a p s e m e c h a n i s m . 

1 . 2 . 7 . 2 T h e a c t u a l n e t e f f e c t i v e shea r area o f t h e 
f r a m e Aw as d e f i n e d i n 1 . 2 . 5 . 7 , s h a l l c o m p l y w i t h t h e 
f o l l o w i n g c o n d i t i o n : Aw > AL, w h e r e 

AL= lOtfiAF-PPFs-PaygyOJbMO&ICy)' ^ ( 1 - 2 . 7 . 2 ) 

w h e r e A F = r e f e r t o T a b l e 1 .2.3.5.1; 
P P F S = r e f e r t o T a b l e 1.2.3.4.2; 

Pavg — a v e r a g e p r e s s u r e w i t h i n l o a d p a t c h a c c o r d i n g t o (1.2.3.4.1), 
i n M P a ; 

b\ = ко 6 2 , i n m ; 
ко = 1 - 0,3/6'; 
V = b/s; 

b = h e i g h t o f d e s i g n i c e l o a d p a t c h f r o m (1.2.3.3.1-2) o r 
(1.2.3.3.2-2), i n m ; 

s = s p a c i n g o f l o n g i t u d i n a l f r a m e s , i n m ; 
b2 = 6 ( 1 - 0 , 2 5 6 ' ) , i n m , i f 6' < 2 ; 
b?=s, i n m , i f V > 2 ; 
a = l o n g i t u d i n a l d e s i g n s p a n a s g i v e n i n 1.2.5.5, i n m ; 

rs
y
 = m i n i m u m u p p e r y i e l d s t r e s s o f t h e m a t e r i a l , i n N / m m 2 . 

1 . 2 . 7 . 3 T h e a c t u a l n e t e f f e c t i v e p l a s t i c s e c t i o n 
m o d u l u s o f t h e p l a t e / s t i f f e n e r c o m b i n a t i o n Zp as d e f i n e d 
i n 1 . 2 . 5 . 8 , s h a l l c o m p l y w i t h t h e f o l l o w i n g c o n d i t i o n : 
2 p > ZPL> W H E R E 

ZpL = \QQr'(AF-PPFs-Pavg)b1a2AJ%oy, i n c m 3 , ( 1 . 2 . 7 . 3 ) 

w h e r e AF, P P F S , Р^, Ъ
ъ
 a a n d a , , a r e a s g i v e n i n 1.2.7.2; 

A 4 = 1/(2 + £„ , , [ (1 -о 2 . ) 0 ' 5 -1 ] ) ; 
a 4 = A J A ^ 
A L = m i n i m u m s h e a r a r e a f o r l o n g i t u d i n a l a s g i v e n i n 1.2.7.2, i n c m 2 ; 
A w = n e t e f f e c t i v e s h e a r a r e a o f l o n g i t u d i n a l ( c a l c u l a t e d a c c o r d i n g 

t o 1.2.5.7), i n c m 2 ; 
к^,= \1(\+1А^1А^) w i t h Afi, a s g i v e n i n 1.2.5.8. 

1 . 2 . 7 . 4 T h e s c a n t l i n g s o f t h e l o n g i t u d i n a l s s h a l l m e e t 
t h e s t r u c t u r a l s t a b i l i t y r e q u i r e m e n t s o f 1 . 2 . 9 . 

1 . 2 . 8 F r a m i n g . W e b f r a m e a n d l o a d - c a r r y i n g 
s t r i n g e r s . 

1 . 2 . 8 . 1 W e b f r a m e s a n d l o a d - c a r r y i n g s t r i nge r s s h a l l 
b e d e s i g n e d t o w i t h s t a n d t h e i ce l o a d p a t c h as d e f i n e d i n 
1 . 2 . 3 . T h e l o a d p a t c h s h a l l b e a p p l i e d a t l o c a t i o n s w h e r e 
t h e capac i t y o f these m e m b e r s u n d e r t h e c o m b i n e d 
effects o f b e n d i n g a n d shear i s m i n i m i s e d . 

1 . 2 . 8 . 2 W e b f r a m e s a n d l o a d - c a r r y i n g s t r i nge r s s h a l l 
b e d i m e n s i o n e d s u c h t h a t t h e c o m b i n e d effects o f shear 
a n d b e n d i n g d o n o t e x c e e d t h e l i m i t s ta te (s ) d e f i n e d b y 
t h e R e g i s t e r . W h e r e these m e m b e r s f o r m p a r t o f a 
s t r u c t u r a l g r i l l a g e s y s t e m , a p p r o p r i a t e m e t h o d s o f 
a n a l y s i s s h a l l b e used . W h e r e t h e s t r u c t u r a l c o n f i g u r a t i o n 
i s s u c h t h a t m e m b e r s d o n o t f o r m p a r t o f a g r i l l a g e 
s y s t e m , t h e a p p r o p r i a t e p e a k p re s su re f a c t o r PPF f r o m 
T a b l e 1 . 2 . 3 . 4 . 2 s h a l l b e used . S p e c i a l a t t e n t i o n s h a l l b e 
p a i d t o t h e shear capac i t y i n w a y o f l i g h t e n i n g h o l e s a n d 
c u t o u t s i n w a y o f i n t e r s e c t i n g m e m b e r s . 

1.2.8.3 T h e s c a n t l i n g s o f w e b f r a m e s a n d l o a d -
c a r r y i n g s t r i n g e r s s h a l l m e e t t h e s t r u c t u r a l s t a b i l i t y 
r e q u i r e m e n t s o f 1 . 2 . 9 . 

1.2.9 F r a m i n g . S t r u c t u r a l s t a b i l i t y . 
1.2.9.1 T o p r e v e n t l o c a l b u c k l i n g i n t h e w e b , t h e 

r a t i o o f w e b h e i g h t hw t o n e t w e b t h i c k n e s s twn o f a n y 
f r a m i n g m e m b e r s h a l l n o t exceed : 

f o r flat b a r sec t i ons : 

A W / ^ „ < 2 8 2 / C T ° ' 5 ; ( 1 . 2 . 9 . 1 - 1 ) 

f o r b u l b , tee a n d a n g l e sec t ions : 

К / ^ » < 8 0 5 / с т ° ' 5 ( 1 . 2 . 9 . 1 - 2 ) 

w h e r e h , , = w e b h e i g h t ; 
twn = n e t w e b t h i c k n e s s ; 
<yy = m i n i m u m u p p e r y i e l d s t r e s s o f t h e m a t e r i a l , i n N / m m 2 . 

1.2.9.2 F r a m i n g members for w h i c h i t is n o t practicable 
t o mee t the requirements o f 1 2 . 9 . 1 (e.g. l oad car ry ing stringers 
o r deep w e b frames) are required t o have the i r webs 
effect ively stiffened. T h e scantlings o f the w e b stiffeners sha l l 
ensure the structural s tabi l i ty o f the f r aming member . T h e 
m i n i m u m ne t w e b thickness for these f r aming members Um, 
i n m m , i s d e t e r m i n e d b y t h e f o r m u l a 

^ = 2 , 6 3 • 1 0 - 3

C L 7 5 ) 3 4 + % I / C 2 ) 2 ( 1 - 2 . 9 . 2 ) 

w h e r e C\ = h w — 0 ,8A, i n m m ; 
h w = w e b h e i g h t o f s t r i n g e r / w e b f r a m e , i n m m ( r e f e r to F i g . 1.2.9.2); 

h = h e i g h t o f f r a m i n g m e m b e r p e n e t r a t i n g t h e m e m b e r u n d e r 
c o n s i d e r a t i o n (0 i f n o s u c h f r a m i n g m e m b e r ) , i n m m ( r e f e r t o 
F i g . 1.2.9.2); 

c 2 = s p a c i n g b e t w e e n s u p p o r t i n g s t r u c t u r e o r i e n t e d p e r p e n d i c u l a r to 
t h e m e m b e r u n d e r c o n s i d e r a t i o n , i n m m ( r e f e r to F i g . 1.2.9.2); 

<jy = m i n i m u m u p p e r y i e l d s t r e s s o f t h e m a t e r i a l , i n N / m m 2 . 

П n П _ S > _ / = ) *» Л n 
C2 

F i g . 1.2.9.2 
P a r a m e t e r d e f i n i t i o n f o r w e b s t i f f e n i n g 

1.2.9.3 I n a d d i t i o n , t h e f o l l o w i n g s h a l l b e sa t i s f i ed : 

twn>0,35tpn(ay/235)0'5 ( 1 . 2 . 9 . 3 ) 

w h e r e ay = m i n i m u m u p p e r y i e l d s t r e s s o f t h e m a t e r i a l , i n N / m m 2 ; 
г„„ = n e t t h i c k n e s s o f t h e w e b , i n m m ; 
tpn = n e t t h i c k n e s s o f t h e s h e l l p l a t e i n w a y t h e f r a m i n g m e m b e r , 

i n m m . 

1.2.9.4 T o p r e v e n t l o c a l flange b u c k l i n g o f w e l d e d 
p r o f i l e s , t h e f o l l o w i n g s h a l l b e sa t i s f i ed : 

. 1 t h e flange w i d t h bf, i n m m , s h a l l n o t b e less t h a n 
five t i m e s t h e n e t t h i c k n e s s o f t h e w e b twn; 

.2 t h e flange o u t s t a n d b^ i n m m , s h a l l m e e t t h e 
f o l l o w i n g r e q u i r e m e n t : 

bout/tfn^l55/a0/ ( 1 . 2 . 9 . 4 . 2 ) 

w h e r e fa = n e t t h i c k n e s s o f f l a n g e , i n m m ; 
<yy = m i n i m u m u p p e r y i e l d s t r e s s o f t h e m a t e r i a l , i n N / m m 2 . 
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1.2.10 P l a t e d s t r u c t u r e s . 
1.2.10.1 P l a t e d s t ruc tu re s are t h o s e s t i f f e n e d p l a t e 

e l e m e n t s i n c o n t a c t w i t h t h e h u l l a n d sub jec t t o i ce l oads . 
T h e s e r e q u i r e m e n t s are a p p l i c a b l e t o a n i n b o a r d e x t e n t 
w h i c h i s t h e lesser o f : 

. 1 w e b h e i g h t o f ad jacent p a r a l l e l w e b f r a m e o r 
s t r i nge r ; o r 

.2 2,5 t i m e s t h e d e p t h o f f r a m i n g t h a t in te r sec t s t h e 
p l a t e d s t r uc tu r e . 

1.2.10.2 T h e t h i c k n e s s o f t h e p l a t i n g a n d t h e 
scan t l i ngs o f a t t ached s t i f f ene r s s h a l l b e s u c h t h a t t h e 
degree o f e n d f i x i t y necessa ry f o r t h e s h e l l f r a m i n g i s 
ensu red . 

1.2.10.3 T h e s t a b i l i t y o f t h e p l a t e d s t r u c t u r e s h a l l 
a d e q u a t e l y w i t h s t a n d t h e i c e loads d e f i n e d i n 1.2.3. 

1.2.11 C o r r o s i o n / a b r a s i o n a d d i t i o n s a n d s t e e l 
r e n e w a l . 

1.2.11.1 E f f e c t i v e p r o t e c t i o n aga ins t c o r r o s i o n a n d 
i c e - i n d u c e d a b r a s i o n i s r e c o m m e n d e d f o r a l l e x t e r n a l 
surfaces o f t h e s h e l l p l a t i n g f o r a l l p o l a r sh ips . 

1.2.11.2 T h e v a l u e s o f c o r r o s i o n / a b r a s i o n a d d i t i o n s 
ts t o b e u s e d i n d e t e r m i n i n g t h e s h e l l p l a t e t h i c k n e s s f o r 
each p o l a r class are l i s t e d i n T a b l e 1.2.11.2. 

T a b l e 1.2.11.2 
C o r r o s i o n / a b r a s i o n a d d i t i o n s f o r s h e l l p l a t i n g 

H u l l a r e a 
ts, i n m m 

H u l l a r e a 
W i t h e f f e c t i v e 

p r o t e c t i o n 
W i t h o u t e f f e c t i v e 

p r o t e c t i o n 

P C I t o 
P C 3 

P O I a n d 
P C 5 

P C 6 a n d 
P C 7 

P C I t o 
P C 3 

P C 4 a a l 
P C 5 

P C 6 a a l 
P C 7 

B, BI, 3,5 2,5 2 ,0 7,0 5,0 4 ,0 

B I t мь S, 2,5 2 ,0 2 ,0 5,0 4 ,0 3,0 

Mi Si BIb, 
M b , Sb 

2,0 2 ,0 2 ,0 4 ,0 3,0 2,5 

1.2.11.3 P o l a r sh ips s h a l l h a v e a m i n i m u m c o r r o s i o n / 
a b r a s i o n a d d i t i o n o f ts = 1,0 m m a p p l i e d t o a l l i n t e r n a l 
s t ruc tu res w i t h i n t h e i c e - s t r e n g t h e n e d h u l l areas, i n c l u d ­
i n g p l a t e d m e m b e r s adjacent t o t h e s h e l l , as w e l l as 
s t i f f e n e r w e b s a n d f l anges . 

1.2.11.4 S t e e l r e n e w a l f o r i ce s t r e n g t h e n e d s t ruc tu res 
i s r e q u i r e d w h e n t h e g a u g e d t h i c k n e s s i s less t h a n 
tnet + 0,5 m m . 

1.2.12 M a t e r i a l s . 
1.2.12.1 P l a t i n g m a t e r i a l s f o r h u l l s t ruc tu re s s h a l l b e 

n o t less t h a n t h o s e g i v e n i n T a b l e s 1 .2 .12 .4 a n d 1.2 .12.5 
based o n t h e a s - b u i l t t h i c k n e s s o f t h e m a t e r i a l , t h e p o l a r 
i ce class n o t a t i o n a s s igned t o t h e s h i p a n d t h e m a t e r i a l 
class o f s t r u c t u r a l m e m b e r s a c c o r d i n g t o 1 .2 .12 .2 . 

1.2.12.2 M a t e r i a l classes specif ied i n T a b l e 1 .2 .3 .7 -1 , 
P a r t I I " H u l l " a re a p p l i c a b l e t o p o l a r sh ips regard less o f 
t h e sh ip ' s l e n g t h . I n a d d i t i o n , m a t e r i a l classes f o r w e a t h e r 
a n d sea e x p o s e d s t r u c t u r a l m e m b e r s a n d f o r m e m b e r s 
a t t ached t o t h e w e a t h e r a n d sea e x p o s e d s h e l l p l a t i n g o f 
p o l a r sh ips a re g i v e n i n T a b l e 1 .2 .12 .2 . W h e r e t h e 
m a t e r i a l c l a s s e s i n T a b l e 1 . 2 . 1 2 . 2 a n d t h o s e i n 
T a b l e 1 . 2 . 3 . 7 - 1 , P a r t П " H u l l " d i f f e r , t h e h i g h e r m a t e r i a l 
class s h a l l b e a p p l i e d . 

1.2.123 S t ee l grades f o r a l l p l a t i n g a n d at tached 
f r a m i n g o f h u l l s tructures a n d appendages s i tua ted b e l o w 
the l e v e l o f 0,3 m b e l o w the l o w e r w a t e r l i n e , as s h o w n i n 
F i g u r e 1.2.12.3, s h a l l b e ob ta ined from T a b l e 1.2.3.7-2, 
P a r t П " H u l l " based o n t h e m a t e r i a l class f o r s t ruc tu ra l 
m e m b e r s i n T a b l e 1.2.12.2 above , regardless o f p o l a r class. 

Steel grades according to 1 . 2 . 1 2 . 4 

Steel grades according to 1.2.12.3 

Lower 
ice 

- y - W L 
0,3 m 

F i g . 1.2.12.3 
S t e e l g r a d e r e q u i r e m e n t s f o r s u b m e r g e d 

a n d w e a t h e r e x p o s e d s h e l l p l a t i n g 

1.2.12.4 S t e e l grades f o r a l l w e a t h e r e x p o s e d p l a t i n g 
o f h u l l s t ruc tu res a n d appendages s i t u a t e d a b o v e t h e l e v e l 
o f 0 ,3 m b e l o w t h e l o w e r i ce w a t e r l i n e , as s h o w n i n 
F i g . 1 . 2 . 1 2 . 3 , s h a l l b e n o t l e s s t h a n g i v e n i n 
T a b l e 1 .2 .12 .4 . 

1.2.12.5 S t e e l g r a d e s f o r a l l i n b o a r d f r a m i n g 
m e m b e r s a t t ached t o w e a t h e r e x p o s e d p l a t i n g s h a l l b e 
n o t less t h a n g i v e n i n T a b l e 1 .2 .12 .5 . T h i s app l i e s t o a l l 

T a b l e 1.2.12.2 
M a t e r i a l c l a s s e s f o r s t r u c t u r a l m e m b e r s o f p o l a r s h i p s 

S t r u c t u r a l m e m b e r s M a t e r i a l c l a s s 

S h e l l p l a t i n g w i t h i n t h e b o w a n d b o w i n t e r m e d i a t e i c e b e l t h u l l a r e a s (В, ВТ,) 
A l l w e a t h e r a n d s e a e x p o s e d s e c o n d a r y a n d p r i m a r y ( a s d e f i n e d i n T a b l e 1 .2 .3 .7-1, P a r t П " H u l l " ) s t r u c t u r a l m e m b e r s 
o u t s i d e 0 , 4 i a m i d s h i p s 
P l a t i n g m a t e r i a l s f o r s t e m a n d s t e r n f r a m e s , r u d d e r h o r n , r u d d e r , p r o p e l l e r n o z z l e , s h a f t b r a c k e t s , i c e s k e g , i c e k n i f e a n d 
o t h e r a p p e n d a g e s s u b j e c t t o i c e i m p a c t l o a d s 
A l l i n b o a r d f r a m i n g m e m b e r s a t t a c h e d t o t h e w e a t h e r a n d s e a - e x p o s e d p l a t i n g i n c l u d i n g a n y c o n t i g u o u s i n b o a r d m e m b e r 
w i t h i n 600 m m o f t h e s h e l l p l a t i n g 
W e a t h e r - e x p o s e d p l a t i n g a n d a t t a c h e d f r a m i n g i n c a r g o h o l d s o f s h i p s w h i c h b y n a t u r e o f t h e i r t r a d e h a v e t h e i r c a r g o h o l d 
h a t c h e s o p e n d u r i n g c o l d w e a t h e r o p e r a t i o n s 
A l l w e a t h e r a n d s e a e x p o s e d s p e c i a l ( a s d e f i n e d i n T a b l e 1 .2 .3 .7-1, P a r t П " H u l l " ) s t r u c t u r a l m e m b e r s w i t h i n 0 , 2 L f r o m F P 

П 
I 

П 

I 

I 

П 
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T a b l e 1.2.12.4 
S t e e l g r a d e s f o r w e a t h e r e x p o s e d p l a t i n g 

T h i c k n e s s t, 
i n m m 

M a t e r i a l C l a s s I M a t e r i a l C l a s s П M a t e r i a l C l a s s H I 
T h i c k n e s s t, 

i n m m 
P C I t o P C 5 P C 6 a n d P C 7 P C I t o РС5 P C 6 a n d P C 7 P C I t o P C 3 P C 4 a n d P C 5 P C 6 a n d P C 7 

M S H T M S НТ M S H T M S H T M S H T M S H T M S H T 

t ^ 1 0 в A H В АН в A H В A H E E H E E H В A H 
10 < t S S 1 5 в A H в АН D D H в A H E E H E E H D D H 
15 < t ^ 2 0 D D H в АН D D H в A H E E H E E H D D H 
2 0 < t ^ 2 5 D D H в АН D D H в A H E E H E E H D D H 
25 < t ^ 3 0 D D H в АН E E H 2 D D H E E H E E H E E H 

3 0 < г «S 35 D D H в АН E E H D D H E E H E E H E E H 
35 < t ^ 4 0 D D H D D H E E H D D H F F H E E H E E H 
4 0 < t ^ 4 5 E E H D D H E E H D D H F F H E E H E E H 
45 < t ^ 5 0 E E H D D H E E H D D H F F H F F H E E H 

N o t e s : 1 . I n c l u d e s w e a t h e r - e x p o s e d p l a t i n g o f h u l l s t r u c t u r e s a n d a p p e n d a g e s , a s w e l l a s t h e i r o u t b o a r d f r a m i n g m e m b e r s , s i t u a t e d 
a b o v e a l e v e l o f 0,3 m b e l o w t h e l o w e s t i c e w a t e r l i n e . 

2. G r a d e s D , D H a r e a l l o w e d f o r a s i n g l e s t r a k e o f s i d e s h e l l p l a t i n g n o t m o r e t h a n 1,8 m w i d e f r o m 0,3 m b e l o w t h e l o w e s t i c e w a t e r l i n e . 

T a b l e 1.2.12.5 
S t e e l g r a d e s f o r i n b o a r d f r a m i n g m e m b e r s a t t a c h e d t o w e a t h e r e x p o s e d p l a t i n g 

T h i c k n e s s t, 
i n m m 

P C I t o P C 5 P C 6 a n d P C 7 T h i c k n e s s t, 
i n m m 

M S H T M S H T 

t «S 2 0 в A H В A H 
2 0 < t «S 35 D D H D A H 
35 < t «S 4 5 D D H D D H 
4 5 < t «S 5 0 E E H E D H 

i n b o a r d f r a m i n g m e m b e r s as w e l l as t o o t h e r c o n t i g u o u s 
i n b o a r d m e m b e r s (e .g . b u l k h e a d s , d e c k s ) w i t h i n 6 0 0 m m 
o f t h e e x p o s e d p l a t i n g . 

1.2.12.6 C a s t i n g s s h a l l h a v e s p e c i f i e d p r o p e r t i e s 
c o n s i s t e n t w i t h t h e e x p e c t e d s e r v i c e t e m p e r a t u r e f o r t h e 
cast c o m p o n e n t . 

1.2.13 L o n g i t u d i n a l s t r e n g t h . 
1.2.13.1 A p p l i c a t i o n . 
1.2.13.1.1 I c e loads n e e d o n l y b e c o m b i n e d w i t h s t i l l 

w a t e r l oads . T h e c o m b i n e d stresses s h a l l b e c o m p a r e d 
a g a i n s t p e r m i s s i b l e b e n d i n g a n d s h e a r s t resses a t 
d i f f e r e n t l o c a t i o n s a l o n g t h e ship ' s l e n g t h . I n a d d i t i o n , 
s u f f i c i e n t l o c a l b u c k l i n g s t r e n g t h s h a l l a l so b e v e r i f i e d . 

1.2.13.2 D e s i g n v e r t i c a l i ce f o r c e a t t h e b o w . 
1.2.13.2.1 T h e d e s i g n v e r t i c a l i ce f o r c e a t t h e b o w 

FIB, M N , s h a l l b e t a k e n as: 

F 7 B = m i n ( F 7 B j l ; FWfi) ( 1 . 2 . 1 3 . 2 . 1 - 1 ) 
w h e r e F a t l = 0,534A?' 1 5sin°' 2(y, t e m) (DKk)°-5CFL; (1.2.13.2.1-2) 

F m a = 1 , 2 0 C F F ; (1.2.13.2.1-3) 
Kj = i n d e n t a t i o n p a r a m e t e r = Kf/ Kh; 

. 1 f o r t h e c a s e o f a b l u n t b o w f o r m : 
K f = ( 2 0 B ^ b / ( \ +е

„))°-\ (у^Г'9(1+е4>; 
.2 f o r t h e c a s e o f w e d g e b o w f o r m ( a

s t e m
 < 80°), e j = 1 a n d t h e 

a b o v e s i m p l i f i e s t o : 
K f = ( t g ( a , f e m ) / t g 2 ( y , f e m ) ) 0 ' 9 ; 

Kh = 0 . 0 1 A , , , , i n M N / m ; 
C F L = l o n g i t u d i n a l s t r e n g t h c l a s s f a c t o r f r o m T a b l e 1 .2 .3 .2 .1; 

e
b
 = b o w s h a p e e x p o n e n t w h i c h b e s t d e s c r i b e s t h e w a t e r p l a n e 

( r e f e r t o F i g s . 1.2.13.2.1-1 a n d 1.2.13.2.1-2); 

e
b
 = 1,0 f o r a s i m p l e w e d g e b o w f o r m ; 

e
b
 = 0,4 t o 0,6 f o r a s p o o n b o w f o r m ; 

e
b
 = 0 f o r a l a n d i n g c r a f t b o w f o r m ; 

a n a p p r o x i m a t e e
b
 d e t e r m i n e d b y a s i m p l e fit i s a c c e p t a b l e ; 

У stem = s t e m a n g l e t o b e m e a s u r e d b e t w e e n t h e h o r i z o n t a l a x i s a n d 
t h e s t e m t a n g e n t a t t h e u p p e r i c e w a t e r l i n e , d e g . ( b u t t o c k 
a n g l e a s p e r F i g . 1.2.3.2.1.1.1 m e a s u r e d o n t h e c e n t r e l i n e ) ; 

otstem - w a t e r l i n e a n g l e m e a s u r e d i n w a y o f t h e s t e m a t t h e u p p e r i c e 
w a t e r l i n e ( U I W L ) , i n d e g . ( r e f e r t o F i g u r e 1.2.13.2.1-1); 

C = l / ( 2 ( i s / B ) e i ) ; 
В = s h i p m o u l d e d b r e a d t h , i n m ; 

L B = b o w l e n g t h u s e d i n t h e e q u a t i o n у = B / 2 ( x / L B ) e b , i n m ( r e f e r 
t o F i g s . 1.2.13.2.1-1 a n d 1.2.13.2.1-2); 

D = s h i p d i s p l a c e m e n t , i n k t , n o t t o b e t a k e n l e s s t h a n 10 k t ; 
A ^ , = s h i p w a t e r p l a n e a r e a , i n m 2 ; 

C F F = f l e x u r a l f a i l u r e c l a s s f a c t o r f r o m T a b l e 1 .2 .3.2.1. 
W h e r e a p p l i c a b l e , d r a u g h t d e p e n d e n t q u a n t i t i e s s h a l l b e 
d e t e r m i n e d a t t h e w a t e r l i n e c o r r e s p o n d i n g t o t h e l o a d i n g 
c o n d i t i o n u n d e r c o n s i d e r a t i o n . 

1.2 .13 .3 D e s i g n v e r t i c a l shear f o r c e . 
1 . 2 . 1 3 . 3 . 1 T h e des ign v e r t i c a l i ce shear force Fb 

i n M N , a long the h u l l girder shal l be determined b y the f o r m u l a 

Fj = CfFIB ( 1 . 2 . 1 3 . 3 . 1 ) 
w h e r e C / = l o n g i t u d i n a l d i s t r i b u t i o n f a c t o r t o b e t a k e n a s f o l l o w s : 

. 1 p o s i t i v e s h e a r f o r c e : 
C / = 0,0 b e t w e e n t h e a f t e n d o f L a n d 0 , 6 i f r o m a f t ; 
C f = 1,0 b e t w e e n 0 , 9 i f r o m a f t a n d t h e f o r w a r d e n d o f L ; 
.2 n e g a t i v e s h e a r f o r c e : 
C f = 0,0 a t t h e a f t e n d o f L ; 
C f = - 0 , 5 b e t w e e n 0 , 2 L a n d 0 , 6 i f r o m a f t ; 
C f = 0,0 b e t w e e n 0 , 8 i f r o m a f t a n d t h e f o r w a r d e n d o f L . 

I n t e r m e d i a t e v a l u e s s h a l l b e d e t e r m i n e d b y l i n e a r 
i n t e r p o l a t i o n . 
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F i g . 1.2.13.2.1-2 
I l l u s t r a t i o n o f еь e f f e c t o n t h e b o w s h a p e f o r В = 2 0 a n d L B = 1 6 

1.2.13.3.2 T h e app l i ed v e r t i c a l shear stress i a s h a l l b e 
d e t e r m i n e d a l o n g t h e h u l l g i rde r i n a s i m i l a r m a n n e r as i n 
1 .6.5 .1, P a r t П " H u l l " b y subs t i tu t ing t he des ign v e r t i c a l ice 
shear fo rce f o r t he des ign v e r t i c a l w a v e shear force . 

1.2.13.4 D e s i g n v e r t i c a l i ce b e n d i n g m o m e n t . 
1.2.13.4.1 T h e d e s i g n v e r t i c a l i c e b e n d i n g m o m e n t 

M 7 , M N m , a l o n g t h e h u l l g i r d e r s h a l l b e d e t e r m i n e d b y 
t h e f o r m u l a 

Mj = O . l C ^ s i n ^ C Y ^ J F n , ( 1 . 2 . 1 3 . 4 . 1 ) 
w h e r e L = s h i p l e n g t h ( l e n g t h a s d e f i n e d i n 1.1.3, P a r t П " H u l l " ) , i n m ; 

ystem a s g i v e n i n 1.2.13.2.1; 
FJS = d e s i g n v e r t i c a l i c e f o r c e a t t h e b o w , i n M N ; 
Cm = l o n g i t u d i n a l d i s t r i b u t i o n f a c t o r f o r d e s i g n v e r t i c a l i c e 

b e n d i n g m o m e n t t o b e t a k e n a s f o l l o w s : 
Cm = 0,0 a t t h e a f t e n d o f L ; 
Cm = 1,0 b e t w e e n 0 , 5 i a n d 0,7'L f r o m a f t ; 
Cm = 0,3 a t 0,95£ f r o m a f t ; 
Cm = 0,0 a t t h e f o r w a r d e n d o f L . 

I n t e r m e d i a t e v a l u e s s h a l l b e d e t e r m i n e d b y l i n e a r 
i n t e r p o l a t i o n . W h e r e a p p l i c a b l e , d r a u g h t d e p e n d e n t 
q u a n t i t i e s s h a l l b e d e t e r m i n e d a t t h e w a t e r l i n e c o r r e ­
s p o n d i n g t o t h e l o a d i n g c o n d i t i o n u n d e r c o n s i d e r a t i o n . 

1.2.13.4.2 T h e a p p l i e d v e r t i c a l b e n d i n g stress aa 

s h a l l b e d e t e r m i n e d a l o n g t h e h u l l g i r d e r i n a s i m i l a r 
m a n n e r as i n 1 . 6 . 5 . 1 , P a r t П " H u l l " b y s u b s t i t u t i n g t h e 

d e s i g n v e r t i c a l i ce b e n d i n g m o m e n t f o r t h e d e s i g n 
v e r t i c a l w a v e b e n d i n g m o m e n t . T h e s h i p s t i l l w a t e r 
b e n d i n g m o m e n t s h a l l b e t a k e n as t h e m a x i m u m s a g g i n g 
m o m e n t . 

1.2.13.5 L o n g i t u d i n a l s t r e n g t h c r i t e r i a . 
1.2.13.5.1 T h e s t r e n g t h c r i t e r i a p r o v i d e d i n 

T a b l e 1.2.13.5.1 s h a l l b e sa t i s f i ed . T h e d e s i g n stress i s 
n o t t o e x c e e d t h e p e r m i s s i b l e stress. 

1.2.14 S t e m a n d s t e r n f r a m e s . 
1.2.14.1 T h e s t e m a n d s t e r n f r a m e s h a l l b e d e s i g n e d 

a c c o r d i n g t o t h e R e g i s t e r r e q u i r e m e n t s . F o r P C 6 a n d 
P C 7 sh ips r e q u i r i n g I A S a n d 1 A e q u i v a l e n c y , t h e s t e m 
a n d s t e r n r e q u i r e m e n t s o f t h e F i n n i s h - S w e d i s h I c e C l a s s 
R u l e s m a y n e e d t o b e a d d i t i o n a l l y c o n s i d e r e d . 

1.2.15 A p p e n d a g e s . 
1.2.15.1 A l l appendages s h a l l b e d e s i g n e d t o w i t h ­

s t a n d f o r c e s a p p r o p r i a t e f o r t h e l o c a t i o n o f t h e i r 
a t t a c h m e n t t o t h e h u l l s t r u c t u r e o r t h e i r p o s i t i o n w i t h i n 
a h u l l area. 

1.2.15.2 L o a d d e f i n i t i o n a n d re sponse c r i t e r i a s h a l l 
b e d e t e r m i n e d b y t h e R e g i s t e r . 

1.2.16 L o c a l d e t a i l s . 
1.2.16.1 F o r t h e p u r p o s e o f t r a n s f e r r i n g i c e - i n d u c e d 

l oads t o s u p p o r t i n g s t r u c t u r e ( b e n d i n g m o m e n t s a n d 
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T a b l e 1.2.13.5.1 
L o n g i t u d i n a l s t r e n g t h c r i t e r i a 

F a i l u r e m o d e A p p l i e d s t r e s s P e r m i s s i b l e s t r e s s w h e n G y / a u ^ 0 , 7 P e r m i s s i b l e s t r e s s w h e n а / ст я > 0,7 

T e n s i o n Л0,41(стя + a y ) 

S h e a r *« Л0,41(стя + ст у )/3 0 ' 5 

B u c k l i n g rsc f o r p l a t i n g a n d f o r w e b p l a t i n g o f s t i f f e n e r s 
CTc/1,1 f o r s t i f f e n e r s 

B u c k l i n g 

w h e r e rsa = a p p l i e d v e r t i c a l b e n d i n g s t r e s s , i n N / m m 2 ; 
x„ = a p p l i e d v e r t i c a l s h e a r s t r e s s , i n N / m m 2 ; 
<jy = m i n i m u m u p p e r y i e l d s t r e s s o f t h e m a t e r i a l , i n N / m m 2 ; 
<7„ = u l t i m a t e t e n s i l e s t r e n g t h o f m a t e r i a l , i n N / m m 2 ; 
<yc = c r i t i c a l b u c k l i n g s t r e s s i n c o m p r e s s i o n , a c c o r d i n g t o 1.6.5.3, P a r t П " H u l l " , i n N / m m 2 ; 
тс = c r i t i c a l b u c k l i n g s t r e s s i n s h e a r , a c c o r d i n g t o 1.6.5.3, P a r t П " H u l l " , i n N / m m 2 ; 
т| = 0,8. 

shear f o r c e s ) , l o c a l d e s i g n de ta i l s s h a l l c o m p l y w i t h t h e 
R e g i s t e r r e q u i r e m e n t s . 

1.2.16.2 T h e l oads c a r r i e d b y a m e m b e r i n w a y o f 
c u t - o u t s s h a l l n o t cause i n s t a b i l i t y . W h e r e necessary , t h e 
s t r u c t u r e s h a l l b e s t i f f e n e d . 

1.2.17 D i r e c t c a l c u l a t i o n s . 
1.2.17.1 D i r e c t c a l c u l a t i o n s s h a l l n o t b e u t i l i s e d as 

a n a l t e r n a t i v e t o t h e a n a l y t i c a l p r o c e d u r e s p r e s c r i b e d i n 
t h e p r e sen t C h a p t e r . 

1.2.17.2 W h e r e d i r e c t c a l c u l a t i o n i s u s e d t o c h e c k 
t h e s t r e n g t h o f s t r u c t u r a l s y s t e m s , t h e l o a d p a t c h 
s p e c i f i e d i n 1.2.3 s h a l l b e a p p l i e d . 

1.2.18 W e l d i n g . 
1.2.18.1 A l l w e l d i n g w i t h i n i c e - s t r e n g t h e n e d areas 

s h a l l b e o f t h e d o u b l e c o n t i n u o u s t y p e . 
1.2.18.2 C o n t i n u i t y o f s t r e n g t h s h a l l b e e n s u r e d a t a l l 

s t r u c t u r a l c o n n e c t i o n s . 

1.3 M A C H I N E R Y R E Q U I R E M E N T S 
F O R P O L A R C L A S S S H I P S 

1.3.1 A p p l i c a t i o n . 
T h e r e q u i r e m e n t s o f t h i s C h a p t e r a p p l y t o m a i n 

p r o p u l s i o n , s t e e r i n g gear , e m e r g e n c y a n d e s s e n t i a l 
a u x i l i a r y s y s t e m s e s sen t i a l f o r t h e sa fe ty o f t h e s h i p 
a n d t h e s u r v i v a b i l i t y o f t h e c r e w . 

1.3.2 G e n e r a l . 
1.3.2.1 D r a w i n g s a n d p a r t i c u l a r s t o b e s u b m i t t e d : 
. 1 de ta i l s o f t h e e n v i r o n m e n t a l c o n d i t i o n s a n d t h e 

r e q u i r e d i c e class f o r t h e m a c h i n e r y , i f d i f f e r e n t f r o m 
ship ' s i ce class; 

.2 d e t a i l e d d r a w i n g s o f t h e m a i n p r o p u l s i o n 
m a c h i n e r y . D e s c r i p t i o n o f t h e m a i n p r o p u l s i o n , s t e e r i n g , 
e m e r g e n c y a n d essen t i a l a u x i l i a r i e s s h a l l i n c l u d e o p e r a ­
t i o n a l l i m i t a t i o n s . I n f o r m a t i o n o n e s sen t i a l m a i n p r o p u l ­
s i o n l o a d c o n t r o l f u n c t i o n s ; 

.3 d e s c r i p t i o n d e t a i l i n g h o w m a i n , e m e r g e n c y a n d 
a u x i l i a r y s y s t e m s are l o c a t e d a n d p r o t e c t e d t o p r e v e n t 
p r o b l e m s f r o m f r e e z i n g , i ce a n d s n o w a n d e v i d e n c e o f 

t h e i r c a p a b i l i t y t o ope ra t e i n i n t e n d e d e n v i r o n m e n t a l 
c o n d i t i o n s ; 

.4 c a l c u l a t i o n s a n d d o c u m e n t a t i o n i n d i c a t i n g c o m ­
p l i a n c e w i t h t h e r e q u i r e m e n t s o f t h i s Chap te r . 

1.3.2.2 S y s t e m d e s i g n . 
1.3.2.2.1 M a c h i n e r y a n d s u p p o r t i n g a u x i l i a r y s y s ­

t e m s s h a l l b e des igned , c o n s t r u c t e d a n d m a i n t a i n e d t o 
c o m p l y w i t h t h e r e q u i r e m e n t s o f p e r i o d i c a l l y u n m a n n e d 
m a c h i n e r y spaces w i t h r e spec t t o f i r e sa fe ty . A n y 
a u t o m a t i o n p l a n t ( i . e . c o n t r o l , a l a r m , s a f e ty a n d i n d i c a ­
t i o n s y s t e m s ) f o r e s sen t i a l s y s t e m s i n s t a l l e d s h a l l b e 
m a i n t a i n e d t o t h e s a m e s tandard . 

1.3.2.2.2 S y s t e m s , sub jec t t o d a m a g e b y f r e e z i n g , 
s h a l l b e d r a i n a b l e . 

1.3.2.2.3 S i n g l e s c r e w vesse l s c lassed P C I t o P C 5 
i n c l u s i v e s h a l l h a v e m e a n s p r o v i d e d t o ensu re s u f f i c i e n t 
s h i p o p e r a t i o n i n t h e case o f p r o p e l l e r d a m a g e i n c l u d i n g 
C P - m e c h a n i s m . 

1.3.3 M a t e r i a l s . 
1.3.3.1 M a t e r i a l s e x p o s e d t o sea w a t e r . 
M a t e r i a l s e x p o s e d t o sea w a t e r , s u c h as p r o p e l l e r 

b lades , p r o p e l l e r h u b a n d b l a d e b o l t s s h a l l h a v e a n 
e l o n g a t i o n n o t less t h a n 15 p e r cen t o n a tes t p i e c e t h e 
l e n g t h o f w h i c h i s f i v e t i m e s t h e d i ame te r . 

C h a r p y V - n o t c h i m p a c t tes t ( d e t e r m i n a t i o n o f i m p a c t 
e n e r g y KV f o r s h a r p l y - n o t c h e d s p e c i m e n ) s h a l l b e c a r r i e d 
o u t f o r o t h e r t h a n b r o n z e a n d a u s t e n i t i c s t ee l m a t e r i a l s . 
T e s t p ieces t a k e n f r o m t h e p r o p e l l e r cas t ings s h a l l b e 
r e p r e s e n t a t i v e o f t h e t h i c k e s t s e c t i o n o f t h e b l a d e . A n 
ave rage i m p a c t e n e r g y KV v a l u e o f 2 0 J t a k e n f r o m t h r e e 
C h a r p y V - n o t c h tests s h a l l b e o b t a i n e d a t m i n u s 1 0 °C. 

1.3.3.2 M a t e r i a l s e x p o s e d t o sea w a t e r t e m p e r a t u r e . 
M a t e r i a l s e x p o s e d t o sea w a t e r t e m p e r a t u r e s h a l l b e 

o f s t ee l o r o t h e r a p p r o v e d d u c t i l e m a t e r i a l . A n ave rage 
i m p a c t e n e r g y KV v a l u e o f 2 0 J t a k e n f r o m t h r e e tests 
s h a l l b e o b t a i n e d a t m i n u s 1 0 °C. 

1.3.3.3 M a t e r i a l e x p o s e d t o l o w a i r t e m p e r a t u r e . 
M a t e r i a l s o f e s sen t i a l c o m p o n e n t s e x p o s e d t o l o w a i r 

t e m p e r a t u r e s h a l l b e o f s tee l o r o t h e r a p p r o v e d d u c t i l e 
m a t e r i a l . 
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A n ave rage i m p a c t e n e r g y KV v a l u e o f 2 0 J t a k e n 
f r o m t h r e e C h a r p y V - n o t c h tests s h a l l b e o b t a i n e d a t 
1 0 °C b e l o w t h e l o w e s t d e s i g n t e m p e r a t u r e . 

1.3.4 I c e i n t e r a c t i o n l o a d . 
1.3.4.1 P r o p e l l e r i ce i n t e r a c t i o n . 
T h e p r e s e n t r e q u i r e m e n t s c o v e r o p e n a n d d u c t e d 

t y p e p r o p e l l e r s s i t u a t e d a t t h e s t e r n o f a s h i p h a v i n g 
c o n t r o l l a b l e p i t c h o r f i x e d p i t c h b lades . I c e l oads o n b o w 
p r o p e l l e r s a n d p u l l i n g t y p e p r o p e l l e r s s h a l l r e c e i v e 
spec ia l c o n s i d e r a t i o n b y t h e Reg i s t e r . 

T h e g i v e n l oads a re expec ted , s i n g l e occu r r ence , 
m a x i m u m v a l u e s f o r t h e w h o l e sh ips s e r v i c e l i f e f o r 
n o r m a l o p e r a t i o n a l c o n d i t i o n s . 

T h e s e l oads d o n o t c o v e r o f f - d e s i g n o p e r a t i o n a l 
c o n d i t i o n s , f o r e x a m p l e w h e n a s t o p p e d p r o p e l l e r i s 
d ragged t h r o u g h i ce . 

T h e p r e s e n t r e q u i r e m e n t s c o n s i d e r i n g l oads d u e t o 
p r o p e l l e r i c e i n t e r a c t i o n a p p l y a l s o f o r a z i m u t h i n g 
(gea red a n d p o d d e d ) t h r u s t e r s . H o w e v e r , i ce loads d u e 
t o i ce i m p a c t s o n t h e b o d y o f a z i m u t h i n g t h r u s t e r s a re n o t 
c o v e r e d b y t h e p r e sen t S e c t i o n . 

T h e l oads g i v e n i n 1.3.4 a re t o t a l l oads ( u n l e s s 
o t h e r w i s e s ta ted) d u r i n g i ce i n t e r a c t i o n a n d s h a l l b e 
a p p l i e d s epa ra t e ly ( u n l e s s o t h e r w i s e s ta ted) a n d are 
i n t e n d e d f o r c o m p o n e n t s t r e n g t h c a l c u l a t i o n s o n l y . T h e 
d i f f e r e n t l oads g i v e n h e r e s h a l l b e a p p l i e d separa te ly . 

Fb is a force b e n d i n g a p r o p e l l e r b lade backwards 
w h e n t h e p r o p e l l e r m i l l s a n ice b l o c k w h i l e rotating ahead. 

Ff i s a f o r c e b e n d i n g a p r o p e l l e r b l a d e f o r w a r d s 
w h e n a p r o p e l l e r in te rac t s w i t h a n i ce b l o c k w h i l e 
r o t a t i n g ahead . 

1.3.4.2 I c e class f ac to r s . 
T h e T a b l e 1.3.4.2 b e l o w l i s t s t h e d e s i g n i ce t h i c k n e s s 

a n d i ce s t r e n g t h i n d e x t o b e u s e d f o r e s t i m a t i o n o f t h e 
p r o p e l l e r i ce l oads . 

T a b l e 1.3.4.2 

I c e c l a s s i n m Sice ^qice 

P C I 4,0 1,2 1,15 
P C 2 3,5 1,1 1,15 
P C 3 3,0 1,1 1,15 
P C 4 2,5 1,1 1,15 
P C 5 2,0 1,1 1,15 
P C 6 1,75 1 1 
P C 7 1,5 1 1 

w h e r e H i c e = 
Sice = j c e 

Sqice = l c e 

i c e t h i c k n e s s f o r m a c h i n e r y s t r e n g t h d e s i g n ; 
s t r e n g t h i n d e x f o r b l a d e i c e f o r c e ; 
s t r e n g t h i n d e x f o r b l a d e i c e t o r q u e . 

1.3.4.3 D e s i g n i ce l oads f o r o p e n p r o p e l l e r . 
1.3.4.3.1 M a x i m u m b a c k w a r d b l a d e f o r c e Fb, i n k N : 
w h e n D < Diimit: 

Fb= -27Sice[nDf'7[EAR/Z]0'3 [D]2; ( 1 . 3 . 4 . 3 . 1 - 1 ) 

w h e n D > Diimit: 

Fb= -23Sice[nDf-7[EAR/Z\°-\H^e)1A[D]2 ( 1 . 3 . 4 . 3 . 1 - 2 ) 
w h e r e D l i m i t = 0 , S 5 ( H i c e f - 4 ; 

n = n o m i n a l r o t a t i o n a l s p e e d ( a t M C R f r e e r u n n i n g c o n d i t i o n ) f o r 
C P - p r o p e l l e r a n d 85 p e r c e n t o f t h e n o m i n a l r o t a t i o n a l s p e e d 
( a t M C R f r e e r u n n i n g c o n d i t i o n ) f o r a F P - p r o p e l l e r 
( r e g a r d l e s s d r i v i n g e n g i n e t y p e ) . 

Fb s h a l l b e a p p l i e d as a u n i f o r m p re s su re d i s t r i b u t i o n 
t o a n a rea o n t h e b a c k ( s u c t i o n ) s ide o f t h e b l a d e f o r t h e 
f o l l o w i n g l o a d cases: 

. 1 l o a d case 1 : f r o m 0,6R t o t h e t i p a n d f r o m t h e 
b l a d e l e a d i n g edge t o a v a l u e o f 0 ,2 c h o r d l e n g t h ; 

.2 l o a d case 2 : a l o a d e q u a l t o 5 0 p e r cen t o f t h e Fb 

s h a l l b e a p p l i e d o n t h e p r o p e l l e r t i p area o u t s i d e o f 0,9R, 
.3 l o a d case 5 : f o r r e v e r s i b l e p r o p e l l e r s a l o a d e q u a l 

t o 6 0 p e r cen t o f t h e Fb s h a l l b e a p p l i e d f r o m 0,6R t o t h e 
t i p a n d f r o m t h e b l a d e t r a i l i n g edge t o a v a l u e o f 
0 ,2 c h o r d l e n g t h . 

R e f e r t o l o a d cases 1 , 2 a n d 5 i n T a b l e 1 o f t h e 
A p p e n d i x . 

1.3.4.3.2 M a x i m u m f o r w a r d b l a d e f o r c e Ffi i n k N : 
w h e n D < DUmit: 

Ff =250[EAR/Z][D]2; ( 1 . 3 . 4 . 3 . 2 - 1 ) 

w h e n D > Diimit: 

Ff = 5 0 0 ^ — Hice[EAR/Z\[Df ( 1 . 3 . 4 . 3 . 2 - 2 ) 
0 - £ ) 

w h e r e 

Ai„s = V я » " ( 1 . 3 . 4 . 3 . 2 - 3 ) 
<•-£> 

d = p r o p e l l e r h u b d i a m e t e r , i n m ; 
D = p r o p e l l e r d i a m e t e r , i n m ; 

E A R = e x p a n d e d b l a d e a r e a r a t i o ; 
Z = n u m b e r o f p r o p e l l e r b l a d e s . 

Ff s h a l l b e a p p l i e d as a u n i f o r m p ressu re d i s t r i b u t i o n 
t o a n a rea o n t h e face (p re s su re ) s ide o f t h e b l a d e f o r t h e 
f o l l o w i n g l oads cases: 

. 1 l o a d case 3 : f r o m 0,6R t o t h e t i p a n d f r o m t h e 
b l a d e l e a d i n g edge t o a v a l u e o f 0 ,2 c h o r d l e n g t h ; 

.2 l o a d case 4 : a l o a d e q u a l t o 5 0 p e r cen t o f t h e Ff 
s h a l l b e a p p l i e d o n t h e p r o p e l l e r t i p area o u t s i d e o f 0,9R, 

3 l o a d case 5 : f o r r eve r s ib l e p rope l l e r s a l o a d equa l t o 
6 0 p e r cent Ff s h a l l b e app l i ed from 0,6R t o t h e t i p a n d 
from the b lade t r a i l i n g edge t o a v a l u e o f 02 c h o r d l eng th . 

L o a d cases 3 , 4 a n d 5 — r e f e r t o T a b l e 1 o f t h e 
A p p e n d i x . 

1.3.4.3.3 M a x i m u m b l a d e s p i n d l e t o r q u e Qsmsx-
S p i n d l e t o r q u e Qsmzn, i n k N m , a r o u n d t h e s p i n d l e 

a x i s o f t h e b l a d e f i t t i n g s h a l l b e c a l c u l a t e d b o t h f o r t h e 
l o a d cases desc r ibed i n 1 .3 .4 .3 .1 a n d 1 .3 .4 .3 .2 torFb a n d 
Ff. I f t hese s p i n d l e t o r q u e v a l u e s are less t h a n t h e d e f a u l t 
v a l u e g i v e n b e l o w , t h e d e f a u l t m i n i m u m v a l u e s h a l l b e 
used . D e f a u l t v a l u e : 

Qstaax = 0 , 2 5 F c 0 > 7 ( 1 . 3 . 4 . 3 . 3 ) 
w h e r e cgj = l e n g t h o f t h e b l a d e c h o r d a t 0,7Й r a d i u s , i n m ; 

F i s e i t h e r F b o r Ff w h i c h e v e r h a s t h e g r e a t e r a b s o l u t e v a l u e . 
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1.3.4.3.4 M a x i m u m p r o p e l l e r i c e t o r q u e a p p l i e d t o 
t h e p r o p e l l e r Q m ^ , i n k N m : 

w h e n D < Diimit: 

Q m a x = 1 0 5 ( 1 -d^)SqUPo,7/D)°'1%j/D)0'\nD)°'17D}-, 

( 1 . 3 . 4 . 3 . 4 - 1 ) 

w h e n D > Diimit: 

Q U = 2 0 2 ( 1 - ^ ^ ^ ( P o y ^ f ' U y ^ n D ) 0 ' 1 ^ 1 " 9 

( 1 . 3 . 4 . 3 . 4 - 2 ) 

w h e r e D № m i , = 1 , 8 / 4 * ; 
Sqice — i c e s t r e n g t h i n d e x f o r b l a d e i c e t o r q u e ; 
P 0 i 7 = p r o p e l l e r p i t c h a t 0,7R, i n m ; 

toj = m a x t h i c k n e s s a t 0,7R, i n m ; 
л i s t h e r o t a t i o n a l p r o p e l l e r s p e e d , i n r p s , a t b o l l a r d c o n d i t i o n . 

I f n o t k n o w n , л s h a l l b e t a k e n a c c o r d i n g t o T a b l e 1.3.4.3.4. 

T a b l e 1.3.4.3.4 

P r o p e l l e r t y p e л 

C P p r o p e l l e r s 
F P p r o p e l l e r s d r i v e n b y t u r b i n e o r e l e c t r i c m o t o r 
F P p r o p e l l e r s d r i v e n b y d i e s e l e n g i n e 

»n 

0,85л„ 

w h e r e n n — n o m i n a l r o t a t i o n a l s p e e d a t M C R , f r e e r u n n i n g 
c o n d i t i o n . 

F o r C P p r o p e l l e r s , p r o p e l l e r p i t c h P0j s h a l l 
c o r r e s p o n d t o M C R i n b o l l a r d c o n d i t i o n . I f n o t k n o w n , 
P0t7 s h a l l b e t a k e n as 0 , 7 P 0 , 7 « , w h e r e P0t7n i s p r o p e l l e r 
p i t c h a t M C R f ree r u n n i n g c o n d i t i o n . 

1.3.4.3.5 M a x i m u m p r o p e l l e r i ce t h r u s t ( a p p l i e d t o 
t h e shaf t a t t h e l o c a t i o n o f t h e p r o p e l l e r ) . 

M a x i m u m f o r w a r d p r o p e l l e r i c e t h r u s t : 

7 > = ( 1 . 3 . 4 . 3 . 5 - 1 ) 

M a x i m u m b a c k w a r d p r o p e l l e r i ce t h r u s t : 

Tb = \,\Fb . ( 1 . 3 . 4 . 3 . 5 - 2 ) 

1.3.4.4 D e s i g n i ce loads f o r d u c t e d p r o p e l l e r . 
1.3.4.4.1 M a x i m u m b a c k w a r d b l a d e f o r c e Fb: 
w h e r e D < Dlimit: 

Fb= -g^SiceiEAR/Zf-^nDf-7!}1; ( 1 . 3 . 4 . 4 . 1 - 1 ) 

w h e r e D > DUmit: 

Fb= -eeSiceiEAR/Zf^nDf^iH^D0'6 ( 1 . 3 . 4 . 4 . 1 - 2 ) 

w h e r e D № m i , = 4 H i c e ; 
n s h a l l b e t a k e n a s i n 1.3.4.3.1. 

Fb s h a l l b e a p p l i e d as a u n i f o r m p ressu re d i s t r i b u t i o n 
t o a n area o n t h e b a c k s ide f o r t h e f o l l o w i n g l o a d cases 
( r e f e r t o T a b l e 2 o f t h e A p p e n d i x ) : 

. 1 l o a d case 1 : o n t h e b a c k o f t h e b l a d e f r o m 0,6R t o 
t h e t i p a n d f r o m t h e b l a d e l e a d i n g edge t o a v a l u e o f 
0 , 2 c h o r d l e n g t h ; 

.2 l o a d case 5 : f o r r e v e r s i b l e r o t a t i o n p r o p e l l e r s a 
l o a d e q u a l t o 6 0 p e r cen t o f Fb i s a p p l i e d o n t h e b l a d e 
face f r o m 0,6R t o t h e t i p a n d f r o m t h e b l a d e t r a i l i n g edge 
t o a v a l u e o f 0 , 2 c h o r d l e n g t h . 

1.3.4.4.2 M a x i m u m f o r w a r d b l a d e f o r c e Ff, i n k N : 
w h e n D < DUmit: 

Ff=250(EAR/Z)D2; ( 1 . 3 . 4 . 4 . 2 - 1 ) 

w h e n D > Diimit: 

Ff = 5 0 0 ^ — Hice[EAR/Z\[Df ( 1 . 3 . 4 . 4 . 2 - 2 ) 

0 - £ ) 
2 

w h e r e D U m i t = д — H i c e , i n m . (1.3.4.4.2-3) 

Ff s h a l l b e app l i ed as a u n i f o r m pressure d i s t r i b u t i o n 
t o a n area o n t h e face (pressure) s ide f o r t h e f o l l o w i n g l o a d 
case ( re fer t o T a b l e 2 o f t he A p p e n d i x ) : 

. 1 l o a d case 3 : o n the blade face f r o m 0,6R t o the t i p a n d 
f r o m the blade leading edge t o a v a l u e o f 0 , 5 c h o r d length ; 

.2 l o a d case 5 : a l o a d e q u a l t o 6 0 p e r cen t Ff s h a l l b e 
a p p l i e d f r o m 0,6R t o t h e t i p a n d from t h e b l a d e l e a d i n g 
edge t o a v a l u e o f 0 , 2 c h o r d l e n g t h . 

1.3.4.4.3 M a x i m u m p r o p e l l e r i c e t o r q u e a p p l i e d t o 
t h e p r o p e l l e r Q m ^ , i n k N m , i s t h e m a x i m u m t o r q u e o n a 
p r o p e l l e r d u e t o i c e - p r o p e l l e r i n t e r a c t i o n : 

w h e n D < Diimit: 

Q m a x = 7 4 ( 1 -mSqUPojlDf'\tQJIDf\nDf'l7L^-

( 1 . 3 . 4 . 4 . 3 - 1 ) 

w h e n D > Diimit: 

Q m a x = 1 4 1 ( 1 - ^ ^ ^ ( P o y D f ' U y ^ f W ' 1 7 ^ 1 - 9 

( 1 . 3 . 4 . 4 . 3 - 2 ) 
w h e r e D , i m i , = 1,8Д,„, i n m ; 

л = r o t a t i o n a l p r o p e l l e r s p e e d , i n r p s , a t b o l l a r d c o n d i t i o n . 

I f n o t k n o w n , n s h a l l b e t a k e n a c c o r d i n g t o 
T a b l e 1 . 3 . 4 . 4 . 3 . 

Т а б л и ц а 1.3.4.4.3 

P r o p e l l e r t y p e л 

C P p r o p e l l e r s 
F P p r o p e l l e r s d r i v e n b y t u r b i n e o r e l e c t r i c m o t o r 
F P p r o p e l l e r s d r i v e n b y d i e s e l e n g i n e 

»n 

n„ 
0,85л„ 

w h e r e л„ — n o m i n a l r o t a t i o n a l s p e e d a t M C R , f r e e r u n n i n g 
c o n d i t i o n . 

F o r C P p r o p e l l e r s , p r o p e l l e r p i t c h P0j s h a l l 
c o r r e s p o n d t o M C R i n b o l l a r d c o n d i t i o n . I f n o t k n o w n , 
P0t7 s h a l l b e t a k e n as 0 , 7 P 0 , 7 « . w h e r e P0t7n i s p r o p e l l e r 
p i t c h a t M C R f ree r u n n i n g c o n d i t i o n . 

1.3.4.4.4 M a x i m u m b l a d e s p i n d l e t o r q u e f o r 
C P - m e c h a n i s m d e s i g n Q j m a x . 

S p i n d l e t o r q u e Q j m a x , ^ k N m , a r o u n d t h e s p i n d l e 
a x i s o f t h e b l a d e fitting s h a l l b e c a l c u l a t e d f o r t h e l o a d 
case desc r ibed i n 1 . 3 . 4 . 1 . I f these s p i n d l e t o r q u e v a l u e s 
are less t h a n t h e d e f a u l t v a l u e g i v e n b e l o w , t h e d e f a u l t 
v a l u e s h a l l b e used . 
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D e f a u l t v a l u e : 

Q j m a x = 0 , 2 5 F c 0 7 ( 1 . 3 . 4 . 4 . 4 ) 
w h e r e c 0 i 7 = l e n g t h o f t h e b l a d e s e c t i o n a t 0,7Д r a d i u s ; 

F = e i t h e r F b o r Ff w h i c h e v e r h a s t h e g r e a t e r a b s o l u t e v a l u e . 

1.3.4.4.5 M a x i m u m p r o p e l l e r i ce t h r u s t ( a p p l i e d t o 
t h e shaf t a t t h e l o c a t i o n o f t h e p r o p e l l e r ) . 

M a x i m u m f o r w a r d p r o p e l l e r i c e t h r u s t : 

7 > = \,\Ff. ( 1 . 3 . 4 . 4 . 5 - 1 ) 

M a x i m u m b a c k w a r d p r o p e l l e r i ce t h r u s t : 

Tb = \,\Fb . ( 1 . 3 . 4 . 4 . 5 - 2 ) 

1.3.4.5 R e s e r v e d . 
1.3.4.6 D e s i g n l oads o n p r o p u l s i o n l i n e . 
1.3.4.6.1 T o r q u e . 
T h e p r o p e l l e r i ce t o r q u e e x c i t a t i o n f o r shaf t l i n e 

d y n a m i c a n a l y s i s s h a l l b e desc r ibed b y a sequence o f 
b l a d e i m p a c t s w h i c h a re o f h a l f s i n e shape a n d o c c u r a t 
t h e b l a d e . T h e t o r q u e d u e t o a s i n g l e b l a d e i ce i m p a c t as 
a f u n c t i o n o f t h e p r o p e l l e r r o t a t i o n a n g l e i s t h e n : 

Q(cp) = QQmaxSin t cpOSO / aO) w h e n cp = 0...oc,-; 

Q(cp) = 0 w h e n ф = oc,...360. ( 1 . 3 . 4 . 6 . 1 - 1 ) 

Cq a n d a,- p a r a m e t e r s a re g i v e n i n T a b l e 1 . 3 . 4 . 6 . 1 . 
T a b l e 1.3.4.6.1 

T o r q u e P r o p e l l e r - i c e Cq 

e x c i t a t i o n i n t e r a c t i o n 

C a s e 1 S i n g l e i c e b l o c k 0,5 4 5 
C a s e 2 S i n g l e i c e b l o c k 0,75 9 0 
C a s e 3 S i n g l e i c e b l o c k 1,0 135 
C a s e 4 T w o i c e b l o c k s w i t h 4 5 d e g r e e p h a s e 0,5 4 5 

i n r o t a t i o n a n g l e 

T h e t o t a l i ce t o r q u e i s o b t a i n e d b y s u m m i n g t h e 
t o r q u e o f s i n g l e b lades t a k i n g i n t o a c c o u n t t h e phase s h i f t 
3 6 0 deg /Z . T h e n u m b e r o f p r o p e l l e r r e v o l u t i o n s d u r i n g a 
m i l l i n g sequence s h a l l b e d e t e r m i n e d b y t h e f o r m u l a 

NQ = 2Hic ( 1 . 3 . 4 . 6 . 1 - 2 ) 

T h e n u m b e r o f i m p a c t s i s ZNQ ( r e f e r t o F i g . 1 i n t h e 
A p p e n d i x ) . 

M i l l i n g t o r q u e sequence d u r a t i o n i s n o t v a l i d f o r 
p u l l i n g b o w p r o p e l l e r s , w h i c h a re sub jec t t o spec ia l 
c o n s i d e r a t i o n b y t h e R e g i s t e r i n each p a r t i c u l a r case. 

T h e response t o r q u e a t a n y shaft c o m p o n e n t s h a l l b e 
a n a l y s e d c o n s i d e r i n g e x c i t a t i o n t o r q u e Q(cp) a t t h e 
propel le r , ac tua l eng ine t o r q u e Q e a n d mass elast ic s y s t e m 

Q e = a c t u a l m a x i m u m e n g i n e t o r q u e a t c o n s i d e r e d 
speed. 

D e s i g n t o r q u e a l o n g p r o p e l l e r shaf t l i n e . 
T h e des ign t o r q u e Q r o f t h e shaft c o m p o n e n t s h a l l b e 

d e t e r m i n e d b y m e a n s o f t o r s i o n a l v i b r a t i o n ana lys i s o f t h e 
p r o p u l s i o n l i n e . C a l c u l a t i o n s s h a l l b e carr ied o u t f o r a l l 
e x c i t a t i o n cases g i v e n a b o v e a n d t he response s h a l l b e 

appl ied o n t o p o f t h e m e a n h y d r o d y n a m i c t o r q u e i n b o l l a r d 
c o n d i t i o n at cons idered p r o p e l l e r rotational speed. 

1.3.4.6.2 M a x i m u m r e s p o n s e t h r u s t ( m a x i m u m 
t h r u s t a l o n g t h e p r o p e l l e r shaf t l i n e ) . 

M a x i m u m th rus t a l o n g t h e p r o p e l l e r shaft l i n e s h a l l b e 
calcula ted w i t h t he f o r m u l a e b e l o w . T h e factors 2 , 2 a n d 1,5 
take i n t o account t he d y n a m i c m a g n i f i c a t i o n due t o a x i a l 
v i b r a t i o n . A l t e r n a t i v e l y t h e p r o p e l l e r t h rus t m a g n i f i c a t i o n 
factor m a y b e ca lcula ted b y d y n a m i c ana lys i s . 

M a x i m u m sha f t t h r u s t f o r w a r d s , i n k N : 

Tr = T„ + 2,22}. ( 1 . 3 . 4 . 6 . 2 - 1 ) 

M a x i m u m sha f t t h r u s t b a c k w a r d s , i n k N : 

Tr = l,5Tb ( 1 . 3 . 4 . 6 . 2 - 2 ) 
w h e r e Tn = p r o p e l l e r b o l l a r d t h r u s t , i n k N ; 

Tf= m a x i m u m f o r w a r d p r o p e l l e r i c e t h r u s t , i n k N ; 
Tb = m a x i m u m b a c k w a r d p r o p e l l e r i c e t h r u s t , i n k N . 

I f h y d r o d y n a m i c b o l l a r d t h r u s t T„ i s n o t k n o w n , T„ 
s h a l l b e t a k e n a c c o r d i n g t o T a b l e 1 .3 .4 .6 .2 . 

T a b l e 1.3.4.6.2 

P r o p e l l e r t y p e T 

C P p r o p e l l e r s ( o p e n ) 
C P p r o p e l l e r s ( d u c t e d ) 
F P p r o p e l l e r s d r i v e n b y t u r b i n e o r e l e c t r i c m o t o r 
F P p r o p e l l e r s d r i v e n b y d i e s e l e n g i n e ( o p e n ) 
F P p r o p e l l e r s d r i v e n b y d i e s e l e n g i n e ( d u c t e d ) 

1.25Г 
1.1Г 

T 
0.85Г 
0.75Г 

w h e r e T = n o m i n a l p r o p e l l e r t h r u s t a t M C R a t f r e e r u n n i n g o p e n 
w a t e r c o n d i t i o n s . 

1.3.4.6.3 B l a d e f a i l u r e l o a d f o r b o t h o p e n a n d n o z z l e 
p r o p e l l e r . 

T h e f o r c e i s a c t i n g a t 0,Ш i n t h e w e a k e s t d i r e c t i o n 
o f t h e b l a d e a n d a t a s p i n d l e a r m o f 2 /3 o f t h e d i s t ance o f 
a x i s o f b l a d e r o t a t i o n o f l e a d i n g a n d t r a i l i n g edge w h i c h 
e v e r i s t h e greates t . 

T h e b l a d e f a i l u r e l o a d F^, i n k N , i s d e t e r m i n e d b y 
t h e f o r m u l a 

c ~ 0 , 8 Z > - 2 r 1 0 3 ( 1 . 3 . 4 . 6 . 3 ) 

w h e r e <J„f= 0,6ст0,2 + 0,4стя; 
стя a n d CT0,2 a r e r e p r e s e n t a t i v e v a l u e s f o r t h e b l a d e m a t e r i a l ; 
c, t a n d r a r e r e s p e c t i v e l y t h e a c t u a l c h o r d l e n g t h , t h i c k n e s s a n d r a d i u s 

o f t h e c y l i n d r i c a l r o o t s e c t i o n o f t h e b l a d e a t t h e w e a k e s t 
s e c t i o n o u t s i d e r o o t f i l l e t , a n d t y p i c a l l y w i l l b e a t t h e 
t e r m i n a t i o n o f t h e fillet i n t o t h e b l a d e p r o f i l e . 

1.3.5 D e s i g n . 
1.3.5.1 D e s i g n p r i n c i p l e . 
T h e s t r e n g t h o f t h e p r o p u l s i o n l i n e s h a l l b e des igned : 
f o r m a x i m u m loads i n 1.3.4; 
such tha t t he p las t ic b e n d i n g o f a p r o p e l l e r b lade s h a l l 

n o t cause damages i n o the r p r o p u l s i o n l i n e componen t s ; 
w i t h s u f f i c i e n t f a t i g u e s t r e n g t h . 
1.3.5.2 A z i m u t h i n g m a i n p r o p u l s o r s . 
I n a d d i t i o n t o t h e a b o v e r e q u i r e m e n t s s p e c i a l 

c o n s i d e r a t i o n s h a l l b e g i v e n t o t h e l o a d i n g cases w h i c h 
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are e x t r a o r d i n a r y f o r p r o p u l s i o n u n i t s w h e n c o m p a r e d 
w i t h c o n v e n t i o n a l p r o p e l l e r s . E s t i m a t i o n o f t h e l o a d i n g 
cases s h a l l r e f l e c t t h e o p e r a t i o n a l r e a l i t i e s o f t h e s h i p a n d 
t h e t h r u s t e r s . I n t h i s respect , f o r e x a m p l e , t h e loads 
caused b y i m p a c t s o f i ce b l o c k s o n t h e p r o p e l l e r h u b o f a 
p u l l i n g p r o p e l l e r s h a l l b e c o n s i d e r e d . A l s o l oads d u e t o 
t h r u s t e r s o p e r a t i n g i n a n o b l i q u e a n g l e t o t h e f l o w s h a l l 
b e c o n s i d e r e d . T h e s t e e r i n g m e c h a n i s m , t h e fitting o f t h e 
u n i t a n d t h e b o d y o f t h e t h r u s t e r s h a l l b e d e s i g n e d t o 
w i t h s t a n d t h e los s o f a b l a d e w i t h o u t d a m a g e . T h e p l a s t i c 
b e n d i n g o f a b l a d e s h a l l b e c o n s i d e r e d i n t h e p r o p e l l e r 
b l a d e p o s i t i o n , w h i c h causes t h e m a x i m u m l o a d o n t h e 
s t u d i e d c o m p o n e n t . 

A z i m u t h t h r u s t e r s s h a l l a l s o b e d e s i g n e d f o r 
e s t i m a t e d l oads d u e t o t h r u s t e r b o d y / i c e i n t e r a c t i o n as 
p e r 1 .2 .15. 

1.3.5.3 B l a d e d e s i g n . 
1 .3 .5 .3 .1 M a x i m u m b l a d e stresses. 
B l a d e stresses s h a l l b e c a l c u l a t e d u s i n g t h e b a c k w a r d 

a n d f o r w a r d loads g i v e n i n s e c t i o n 1.3.4.3 a n d 1.3.4 .4 . 
T h e stresses s h a l l b e c a l c u l a t e d w i t h r e c o g n i s e d a n d 
w e l l - d o c u m e n t e d F E - a n a l y s i s o r o t h e r acceptab le a l t e r ­
n a t i v e m e t h o d . 

T h e stresses o n t h e b l a d e s h a l l n o t exceed t h e 
a l l o w a b l e stresses c a l l f o r t h e b l a d e m a t e r i a l g i v e n 
b e l o w . 

C a l c u l a t e d b l a d e stress f o r m a x i m u m i ce l o a d s h a l l 
c o m p l y w i t h t h e f o l l o w i n g : 

Gcalc<Gall=Gref/S ( 1 . 3 . 5 . 3 . 1 - 1 ) 
w h e r e S = 1,5; 

ст г е/ = r e f e r e n c e s t r e s s , d e f i n e d a s : 
ст г е / = 0,7стя; o r (1.3.5.3.1-2) 
ст г е/ = 0,6сто,2 + 0,4стя , w h i c h e v e r i s l e s s , (1.3.5.3.1-3) 
w h e r e <yu a n d ст0,2 - r e p r e s e n t a t i v e v a l u e s f o r t h e b l a d e m a t e r i a l . 

1.3 .5 .3 .2 B l a d e edge t h i c k n e s s . 
T h e b l a d e edge th i cknes se s t^gg a n d tip t h i c k n e s s t t i p 

s h a l l b e grea te r t h a n d e t e r m i n e d b y t h e f o r m u l a t h e 
f o l l o w i n g f o r m u l a 

tedge^xSSicey/3Pic(/Gntf ( 1 . 3 . 5 . 3 . 2 ) 
w h e r e x = d i s t a n c e from t h e b l a d e e d g e m e a s u r e d a l o n g t h e c y l i n d r i c a l 

s e c t i o n s from t h e e d g e a n d s h a l l b e 2,5 p e r c e n t o f c h o r d 
l e n g t h , h o w e v e r n o t t o b e t a k e n g r e a t e r t h a n 4 5 m m . I n t h e 
t i p a r e a ( a b o v e 0.975Д) x s h a l l b e t a k e n a s 2,5 p e r c e n t o f 
0.975Д s e c t i o n l e n g t h a n d s h a l l b e m e a s u r e d p e r p e n d i c u l a r l y 
t o t h e e d g e , h o w e v e r n o t t o b e t a k e n g r e a t e r t h a n 45 m m ; 

S = s a f e t y f a c t o r ; 
S = 2,5 f o r t r a i l i n g e d g e s ; 
S = 3,5 f o r l e a d i n g e d g e s ; 
S = 5 f o r t i p ; 

5 f c e = a c c o r d i n g t o 1.3.4.2; 
Pice = i c e p r e s s u r e ; 
Pice = 16 M P a f o r l e a d i n g e d g e a n d t i p t h i c k n e s s ; 
c r r e / = a c c o r d i n g t o 1.3.5.3.1. 

T h e r e q u i r e m e n t f o r edge t h i c k n e s s s h a l l b e a p p l i e d 
f o r l e a d i n g edge a n d i n case o f r e v e r s i b l e r o t a t i o n o p e n 
p r o p e l l e r s a l so f o r t r a i l i n g edge. T i p t h i c k n e s s r e fe r s t o 
t h e m a x i m u m m e a s u r e d t h i c k n e s s i n t h e t i p a rea a b o v e 
0,975Л. T h e edge t h i c k n e s s i n t h e a rea b e t w e e n p o s i t i o n 

o f m a x i m u m t i p t h i c k n e s s a n d edge t h i c k n e s s a t 0,975Л 
s h a l l b e i n t e r p o l a t e d b e t w e e n edge a n d t i p t h i c k n e s s 
v a l u e a n d s m o o t h l y d i s t r i b u t e d . 

1 .3 .5 .3 .3 t o 1 .3 .5 .4 .2 R e s e r v e d . 
1 .3 .5 .5 R e s e r v e d . 
1 .3 .5 .6 P r i m e m o v e r s . 
1 . 3 .5 .6 .1 T h e m a i n e n g i n e s h a l l b e capable o f b e i n g 

s ta r t ed a n d r u n n i n g t h e p r o p e l l e r w i t h t h e C P i n f u l l 
p i t c h . 

1 .3 .5 .6 .2 P r o v i s i o n s s h a l l b e m a d e f o r h e a t i n g 
a r r a n g e m e n t s t o e n s u r e r e a d y s t a r t i n g o f t h e c o l d 
e m e r g e n c y p o w e r u n i t s a t a n a m b i e n t t e m p e r a t u r e 
a p p l i c a b l e t o t h e p o l a r class o f t h e s h i p . 

1 .3 .5 .6 .3 E m e r g e n c y p o w e r u n i t s s h a l l b e e q u i p p e d 
w i t h s t a r t i n g dev i ce s w i t h a s t o r e d e n e r g y c a p a b i l i t y o f a t 
leas t t h r e e c o n s e c u t i v e s tar ts a t t h e d e s i g n t e m p e r a t u r e i n 
1 .3 .5 .6 .2 a b o v e . T h e sou rce o f s t o r e d e n e r g y s h a l l b e 
p r o t e c t e d t o p r e c l u d e c r i t i c a l d e p l e t i o n b y t h e a u t o m a t i c 
s t a r t i n g s y s t e m , u n l e s s a s e c o n d i n d e p e n d e n t m e a n s o f 
s t a r t i n g i s p r o v i d e d . A second sou rce o f e n e r g y s h a l l b e 
p r o v i d e d f o r a n a d d i t i o n a l t h r e e s tar ts w i t h i n 3 0 m i n , 
u n l e s s m a n u a l s t a r t i n g c a n b e d e m o n s t r a t e d t o b e 
e f f e c t i v e . 

1.3.6 M a c h i n e r y f a s t e n i n g l o a d i n g a c c e l e r a t i o n s . 
1 .3 .6 .1 E s s e n t i a l e q u i p m e n t a n d m a i n p r o p u l s i o n 

m a c h i n e r y suppo r t s s h a l l b e s u i t a b l e f o r t h e acce le ra t ions 
as i n d i c a t e d i n as f o l l o w s . A c c e l e r a t i o n s s h a l l b e 
c o n s i d e r e d a c t i n g i n d e p e n d e n t l y . 

1 .3 .6 .2 L o n g i t u d i n a l i m p a c t acce l e ra t ions at. 
M a x i m u m l o n g i t u d i n a l impac t accelerat ion at a n y p o i n t 

a l ong t he h u l l girder, i n m / s 2 , i s de te rmined b y the f o r m u l a 

a,= (FIB/A){[\,\\m{y+^) ]+[7H/L]}, ( 1 . 3 . 6 . 2 ) 
w h e r e cp = m a x i m u m friction a n g l e b e t w e e n s t e e l a n d i c e , n o r m a l l y 

t a k e n a s 10 d e g . ; 
у = b o w s t e m a n g l e a t w a t e r l i n e , i n d e g . ; 

A = d i s p l a c e m e n t ; 
L = l e n g t h b e t w e e n p e r p e n d i c u l a r s , i n m ; 

H = d i s t a n c e from t h e w a t e r l i n e t o t h e p o i n t b e i n g c o n s i d e r e d , i n m ; 
F m = v e r t i c a l i m p a c t f o r c e , d e f i n e d i n 1.2.13.2.1; 

F t = t o t a l f o r c e n o r m a l t o s h e l l p l a t i n g i n t h e b o w a r e a d u e t o 
o b l i q u e i c e i m p a c t , d e f i n e d i n 1.2.3.2.1. 

1.3.6.3 V e r t i c a l a c c e l e r a t i o n av. 
C o m b i n e d v e r t i c a l i m p a c t a c c e l e r a t i o n a t a n y p o i n t 

a l o n g t h e h u l l g i rde r , i n m / s 2 , i s d e t e r m i n e d b y t h e 
f o r m u l a 

av=2,5(FIB/A)Fx ( 1 . 3 . 6 . 3 ) 
w h e r e F x = 1,3 a t F P ; 

F x = 0,2 a t m i d s h i p s ; 
F x = 0,4 a t A P ; 
F x = 1,3 a t A P f o r s h i p s c o n d u c t i n g i c e b r e a k i n g a s t e r n . 

I n t e r m e d i a t e v a l u e s t o b e i n t e r p o l a t e d l i n e a r l y . 
1 .3 .6 .4 T r a n s v e r s e i m p a c t a c c e l e r a t i o n at. 
C o m b i n e d transverse impac t accelerat ion at a n y p o i n t 

a l ong h u l l girder, i n m / s 2 , is de te rmined b y the f o r m u l a 

a, =3FiFx/A ( 1 . 3 . 6 . 4 ) 
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w h e r e F x = 1,5 a t F P ; 
F x = 0,25 a t m i d s h i p s ; 
F x = 0,5 a t A P ; 

F x = 1,5 a t A P f o r s h i p s c o n d u c t i n g i c e b r e a k i n g a s t e r n . 

I n t e r m e d i a t e v a l u e s t o b e i n t e r p o l a t e d l i n e a r l y . 
1.3.7 A u x i l i a r y s y s t e m s . 
1.3.7.1 M a c h i n e r y s h a l l b e p r o t e c t e d f r o m t h e 

h a r m f u l ef fects o f i n g e s t i o n o r a c c u m u l a t i o n o f i c e o r 
s n o w . W h e r e c o n t i n u o u s o p e r a t i o n i s necessary , m e a n s 
s h a l l b e p r o v i d e d t o p u r g e t h e s y s t e m o f a c c u m u l a t e d i ce 
o r s n o w . 

1.3.7.2 M e a n s s h a l l b e p r o v i d e d t o p r e v e n t d a m a g e 
d u e t o f r e e z i n g , t o t a n k s c o n t a i n i n g l i q u i d s . 

1.3.7.3 V e n t p ipe s , i n t a k e a n d d i scha rge p ipe s a n d 
assoc ia ted s y s t e m s s h a l l b e d e s i g n e d t o p r e v e n t b l o c k a g e 
d u e t o f r e e z i n g o r i ce a n d s n o w a c c u m u l a t i o n . 

1.3.8 S e a i n l e t s a n d c o o l i n g w a t e r s y s t e m s . 
1.3.8.1 C o o l i n g w a t e r s y s t e m s f o r m a c h i n e r y t h a t are 

e s sen t i a l f o r t h e p r o p u l s i o n a n d s a f e t y o f t h e v e s s e l , 
i n c l u d i n g sea chests i n l e t s , s h a l l b e d e s i g n e d f o r t h e 
e n v i r o n m e n t a l c o n d i t i o n s a p p l i c a b l e t o t h e i c e class. 

1.3.8.2 A t leas t t w o sea chests s h a l l b e a r r a n g e d as 
ice b o x e s f o r class P C I t o P C 5 sh ips . T h e c a l c u l a t e d 
v o l u m e f o r each o f t h e i ce b o x e s s h a l l b e a t leas t 1 m 3 f o r 
e v e r y 7 5 0 k W o f t h e t o t a l i n s t a l l e d p o w e r . F o r P C 6 a n d 
P C 7 t h e r e s h a l l b e a t leas t o n e i c e b o x l o c a t e d p r e f e r a b l y 
n e a r cen t r e l i n e . 

1.3.8.3 I c e b o x e s s h a l l b e d e s i g n e d f o r a n e f f e c t i v e 
s e p a r a t i o n o f i ce a n d v e n t i n g o f air . 

1.3.8.4 S e a i n l e t v a l v e s s h a l l b e secured d i r e c t l y t o 
t h e i ce b o x e s . T h e v a l v e s h a l l b e a f u l l b o r e t y p e . 

13.8.5 I c e b o x e s a n d sea chests s h a l l h a v e v e n t p ipes 
a n d s h a l l h a v e shu t o f f v a l v e s connec ted d i rec t t o t he she l l . 

1.3.8.6 M e a n s s h a l l b e p r o v i d e d t o p r e v e n t f r e e z i n g 
o f sea chests , i ce b o x e s , s h i p s ide v a l v e s a n d f i t t i n g s 
a b o v e t h e l o a d w a t e r l i n e . 

1.3.8.7 E f f i c i e n t m e a n s s h a l l b e p r o v i d e d t o r e ­
c i r c u l a t e c o o l i n g s e a w a t e r t o t h e i ce b o x . T o t a l s e c t i o n a l 
a rea o f t h e c i r c u l a t i n g p ipe s s h a l l n o t b e less t h a n t h e area 
o f t h e c o o l i n g w a t e r d i s cha rge p i p e . 

1.3.8.8 D e t a c h a b l e g r a t i n g s o r m a n h o l e s s h a l l b e 
p r o v i d e d f o r i ce b o x e s . M a n h o l e s s h a l l b e l o c a t e d a b o v e 
t h e deepest l o a d l i n e . A c c e s s s h a l l b e p r o v i d e d t o t h e i ce 
b o x from a b o v e . 

1.3.8.9 O p e n i n g s i n s h i p s ides f o r i c e b o x e s s h a l l b e 
fitted w i t h g r a t i n g s , o r h o l e s o r s lo t s i n s h e l l p l a t e s . T h e 
n e t a rea t h r o u g h these o p e n i n g s s h a l l b e n o t less t h a n 
5 t i m e s t h e a rea o f t h e i n l e t p i p e . T h e d i a m e t e r o f h o l e s 
a n d w i d t h o f s l o t i n s h e l l p l a t i n g s h a l l b e n o t less t h a n 
2 0 m m . G r a t i n g s o f t h e i ce b o x e s s h a l l b e p r o v i d e d w i t h 
a m e a n s o f c l e a r i n g . C l e a r i n g p ipe s s h a l l b e p r o v i d e d 
w i t h s c r e w - d o w n t y p e n o n r e t u r n v a l v e s . 

1.3.9 B a l l a s t t a n k s . 
1.3.9.1 E f f i c i e n t m e a n s s h a l l b e p r o v i d e d t o p r e v e n t 

f r e e z i n g i n f o r e a n d af te r p e a k t a n k s a n d w i n g t a n k s 
l o c a t e d a b o v e t h e w a t e r l i n e a n d w h e r e o t h e r w i s e f o u n d 
necessary. 

1.3.10 V e n t i l a t i o n s y s t e m . 
1.3.10.1 T h e a i r i n t a k e s f o r m a c h i n e r y a n d a c c o m ­

m o d a t i o n v e n t i l a t i o n s h a l l b e l o c a t e d o n b o t h s ides o f t h e 
s h i p . 

1.3.10.2 A c c o m m o d a t i o n a n d v e n t i l a t i o n a i r i n t a k e s 
s h a l l b e p r o v i d e d w i t h m e a n s o f h e a t i n g . 

1.3.10.3 T h e t e m p e r a t u r e o f i n l e t a i r p r o v i d e d t o 
m a c h i n e r y from t h e a i r i n t a k e s s h a l l b e s u i t a b l e f o r t h e 
safe o p e r a t i o n o f t h e m a c h i n e r y . 

1.3.11 R e s e r v e d . 
1.3.12 A l t e r n a t i v e d e s i g n . 
1.3.12.1 A s a n a l t e r n a t i v e — a c o m p r e h e n s i v e 

d e s i g n s t u d y m a y b e s u b m i t t e d a n d m a y b e reques t ed 
t o b e v a l i d a t e d b y a n agreed tes t p r o g r a m m e . 
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L o a d c a s e s f o r o p e n p r o p e l l e r 

A P P E N D I X 

T a b l e 1 

F o r c e L o a d e d a r e a R i g h t h a n d e d p r o p e l l e r 
b l a d e s e e n f r o m b a c k 

L o a d c a s e 1 U n i f o r m p r e s s u r e a p p l i e d o n t h e b a c k o f t h e b l a d e ( s u c t i o n s i d e ) t o a n a r e a 
from 0,6Д t o t h e t i p a n d f r o m t h e l e a d i n g e d g e t o 0,2 t i m e s t h e c h o r d l e n g t h 

L o a d c a s e 2 5 0 p e r c e n t 
o f F b 

U n i f o r m p r e s s u r e a p p l i e d o n t h e b a c k o f t h e b l a d e ( s u c t i o n s i d e ) o n t h e 
p r o p e l l e r t i p a r e a o u t s i d e o f 0,9Д 

L o a d c a s e 3 U n i f o r m p r e s s u r e a p p l i e d o n t h e b l a d e f a c e ( p r e s s u r e s i d e ) t o a n a r e a from 
0,6й t o t h e t i p a n d fromthe l e a d i n g e d g e t o 0,2 t i m e s t h e c h o r d l e n g t h 

L o a d c a s e 4 5 0 p e r c e n t 
o f F f 

U n i f o r m p r e s s u r e a p p l i e d o n p r o p e l l e r f a c e ( p r e s s u r e s i d e ) o n t h e p r o p e l l e r 
t i p a r e a o u t s i d e o f 0,9Д 

L o a d c a s e 5 6 0 p e r c e n t 
o f F f o i F b 

w h i c h o n e 
i s g r e a t e r 

U n i f o r m p r e s s u r e a p p l i e d o n p r o p e l l e r f a c e ( p r e s s u r e s i d e ) t o a n a r e a from 
0,6й t o t h e t i p a n d from t h e t r a i l i n g e d g e t o 0,2 t i m e s t h e c h o r d l e n g t h 
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T a b l e 2 
L o a d c a s e s f o r d u c t e d p r o p e l l e r 

F o r c e L o a d e d a r e a R i g h t h a n d e d p r o p e l l e r 
b l a d e s e e n f r o m b a c k 

L o a d c a s e 1 Fb U n i f o r m p r e s s u r e a p p l i e d o n t h e b a c k o f t h e b l a d e ( s u c t i o n s i d e ) t o a n a r e a 
f r o m 0,6Д t o t h e t i p a n d f r o m t h e l e a d i n g e d g e t o 0,2 t i m e s t h e c h o r d l e n g t h 

L o a d c a s e 3 Ff U n i f o r m p r e s s u r e a p p l i e d o n t h e b l a d e f a c e ( p r e s s u r e s i d e ) t o a n a r e a f r o m 
0,6й t o t h e t i p a n d f r o m t h e l e a d i n g e d g e t o 0,5 t i m e s t h e c h o r d l e n g t h 

L o a d c a s e S 6 0 p e r c e n t 
o f F f от F b 

w h i c h o n e 
i s g r e a t e r 

U n i f o r m p r e s s u r e a p p l i e d o n p r o p e l l e r f a c e ( p r e s s u r e s i d e ) t o a n a r e a f r o m 
0,6й t o t h e t i p a n d f r o m t h e t r a i l i n g e d g e t o 0,2 t i m e s t h e c h o r d l e n g t h 

F i g . 1 
T h e s h a p e o f t h e p r o p e l l e r i c e t o r q u e e x c i t a t i o n f o r 45 , 90 , 135 d e g r e e s s i n g l e b l a d e i m p a c t s e q u e n c e s 

a n d 45 d e g r e e s d o u b l e b l a d e i m p a c t s e q u e n c e ( t w o i c e p i e c e s ) o n a f o u r b l a d e d p r o p e l l e r 
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2 T E C H N I C A L R E Q U I R E M E N T S F O R E S C O R T T U G S 

2 . 1 G E N E R A L 

2.1.1 S c o p e o f a p p l i c a t i o n . 
2.1.1.1 T h e t e c h n i c a l r e q u i r e m e n t s f o r escor t t ugs 

a p p l y t o t u g s i n t e n d e d f o r e s c o r t s e r v i c e . T h e s e 
r e q u i r e m e n t s are a d d i t i o n a l t o t h e r e q u i r e m e n t s o f P a r t s I 
t o X V o f t h e R u l e s . 

2.1.1.2 T u g s c o m p l y i n g w i t h t h e r e q u i r e m e n t s o f t h e 
p r e s e n t S e c t i o n m a y b e a s s i g n e d t h e d e s c r i p t i v e n o t a t i o n 
E s c o r t t u g added t o t h e charac te r o f c l a s s i f i c a t i o n . 

2.1.2 D e f i n i t i o n s a n d e x p l a n a t i o n s . 
F o x t h e p u r p o s e o f t h e p r e sen t S e c t i o n t h e f o l l o w i n g 

d e f i n i t i o n s a n d e x p l a n a t i o n s h a v e b e e n adop ted . 
M a n o e u v r i n g t i m e m e a n s a m i n i m u m m a n ­

o e u v r i n g t i m e , i n s, from m a i n t a i n e d o b l i q u e p o s i t i o n o f 
t h e t u g ( f r o m t h e c e n t e r l i n e o f t h e ass is ted s h i p ) g i v i n g 
t h e m a x i m u m t r ansve r se s t e e r i n g f o r c e o n o n e s ide o f t h e 
ass is ted s h i p t o m i r r o r p o s i t i o n o n t h e o t h e r s ide . 

M a x i m u m s t e e r i n g p u l l o f t h e t u g 
m e a n s t h e m a x i m u m t r ansve r se s t e e r i n g f o r c e , i n t , 
e x e r t e d b y t h e t u g o n t h e s t e r n o f t h e ass i s ted s h i p a t t h e 
escor t t es t speed o f 8 a n d / o r 1 0 k n o t s . 

E s c o r t t e s t s p e e d m e a n s t h e speed, i n k n o t s , 
o f t h e ass is ted s h i p d u r i n g f u l l scale t r i a l s . 

A s s i s t e d s h i p m e a n s t h e s h i p b e i n g e sco r t ed b y 
t h e escor t t u g . 

F u l l s c a l e t r i a l s m e a n sea t r i a l s o f t h e escor t 
t u g t o d e t e r m i n e escor t charac te r i s t i c s . 

! 

F i g . 2.1.2 T y p i c a l w o r k i n g m o d e o f t h e e s c o r t t u g 
F s = s t e e r i n g p u l l ; F b = b r a k i n g f o r c e ; F , = towing l i n e t e n s i o n ; 

a = t o w i n g l i n e a n g l e ; p = o b l i q u e a n g l e ; 
V = s p e e d o f t h e a s s i s t e d s h i p 

E s c o r t s e r v i c e m e a n s s t e e r i n g , b r a k i n g a n d 
o t h e r w i s e c o n t r o l l i n g t h e ass is ted s h i p . 

E s c o r t c h a r a c t e r i s t i c s : 
m a x i m u m s t e e r i n g p u l l o f t h e t u g F„ i n t , a t t h e 

escor t t es t speed V, i n k n o t s , ( r e f e r t o F i g . 2 . 1 . 2 ) ; 
m a n o e u v r i n g t i m e t, i n s. 
E s c o r t t u g m e a n s a t u g w h i c h i n a d d i t i o n t o 

t o w i n g a n d s h i p h a n d l i n g o p e r a t i o n s i s i n t e n d e d f o r 
escor t s e rv ices . 

2.1.3 T e c h n i c a l d o c u m e n t a t i o n . 
2.1.3.1 T e c h n i c a l d o c u m e n t a t i o n t o be s u b m i t t e d t o 

t h e R e g i s t e r f o r a p p r o v a l s h a l l i n c l u d e t h e f o l l o w i n g : 
. 1 t o w i n g a r r a n g e m e n t p l a n r e q u i r e d f o r escor t 

s e rv i ce i n c l u d i n g t o w i n g l i n e p a t h a n d m i n i m u m b r e a k ­
i n g s t r e n g t h o f t o w i n g l i n e c o m p o n e n t s a n d s t r e n g t h o f 
a p p r o p r i a t e s t ruc tu res ; 

.2 p r e l i m i n a r y c a l c u l a t i o n o f m a x i m u m s t e e r i n g p u l l 
o f t h e t u g a t t h e escor t t es t speed o f 8 a n d / o r 1 0 k n o t s 
i n c l u d i n g p r o p u l s i o n c o m p o n e n t s o f t h e escor t t u g f o r 
b a l a n c i n g o f o b l i q u e a n g u l a r p o s i t i o n o f t h e t u g ; 

.3 p r e l i m i n a r y t u g s t a b i l i t y c a l c u l a t i o n s f o r e s c o r t i n g 
s e r v i c e ; 

.4 p l a n o f f u l l scale t r i a l s . 

2.2 T E C H N I C A L R E Q U I R E M E N T S 

2 . 2 . 1 A r r a n g e m e n t a n d d e s i g n . 
2.2 .1 .1 A b u l w a r k s h a l l be f i t t e d a l l a r o u n d t h e 

e x p o s e d w e a t h e r deck . 
2 .2 .1 .2 T h e t o w i n g w i n c h i n t e n d e d f o r escor t s e r v i c e 

s h a l l b e f i t t e d w i t h a l o a d r e d u c i n g s y s t e m i n o r d e r t o 
p r e v e n t o v e r l o a d caused b y d y n a m i c o s c i l l a t i o n i n t h e 
t o w i n g l i n e , a n d s h a l l b e capable o f p a y i n g o u t t h e 
t o w i n g l i n e i f t h e p u l l exceeds 5 0 p e r c e n t o f t h e b r e a k i n g 
s t r e n g t h o f t h e t o w i n g l i n e . 

2.2 .1.3 T h e t o w i n g l i n e c o m p o n e n t s s h a l l h a v e a 
m i n i m u m b r e a k i n g s t r e n g t h o f at l eas t 2 , 2 t i m e s t h e 
m a x i m u m t o w i n g p u l l as m e a s u r e d d u r i n g t h e f u l l scale 
t r i a l s ( r e f e r t o 2 . 3 ) . 

2.2 .1.4 I n case o f escor t s e rv i ce o f o i l t a n k e r s a n d / o r 
o i l r e c o v e r y vesse l s , s u p p l y vesse l s , sh ip s i n t e n d e d f o r 
t h e ca r r i age o f e x p l o s i v e s a n d i n f l a m m a b l e cargoes , t h e 
r e q u i r e m e n t s o f 1 1 . 1 . 3 , P a r t V T I I " S y s t e m s a n d P i p i n g " 
s h a l l b e c o m p l i e d w i t h . 

2 . 2 . 2 S t a b i l i t y . 
2 . 2 . 2 . 1 I n a d d i t i o n t o t h e r e q u i r e m e n t s f o r t u g s set 

f o r t h i n 3 . 7 , P a r t I V " S t a b i l i t y " , s t a b i l i t y o f t h e escor t t u g 
s h a l l c o m p l y w i t h t h e c r i t e r i a s p e c i f i e d i n 2 . 2 . 2 . 1 . 1 t o 
2 . 2 . 2 . 1 . 5 . 

2 .2 .2 . 1 .1 T h e r a t i o b e t w e e n t h e r i g h t i n g a n d h e e l i n g 
areas b e t w e e n e q u i l i b r i u m a n d 20° a n g l e o f h e e l o b t a i n e d 
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w h e n t h e m a x i m u m s t e e r i n g p u l l Fs i s a p p l i e d from t h e 
t u g ( r e f e r t o F i g . 2 . 1 . 2 ) s h a l l b e n o t less t h a n 1,25. 

2.2.2.1.2 T h e r a t i o b e t w e e n t h e r i g h t i n g a rea a n d t h e 
h e e l i n g a rea d u e t o t h e m a x i m u m s t e e r i n g p u l l b e t w e e n 
0° h e e l a n d t h e a n g l e o f f l o o d i n g o r 40° a n g l e o f h e e l , 
w h i c h e v e r i s less , s h a l l b e n o t less t h a n 1,4. 

2.2.2.1.3 T h e angle o f h e e l o f t he escort t u g u n d e r t he 
effect o f m a x i m u m w o r k i n g h e e l i n g m o m e n t , due to t h e 
towing l i n e j e r k u n d e r r o l l i n g s h a l l n o t exceed t he angle 
co r re spond ing to the m a x i m u m o f the r i g h t i n g l e v e r c u r v e 
Qmax o r t h e angle o f f l o o d i n g fy, w h i c h e v e r i s less. 

T h e f o l l o w i n g r e q u i r e m e n t s h a l l b e c o m p l i e d w i t h 
( r e f e r t o F i g . 2 . 2 . 2 . 1 . 3 ) : 

( 2 . 2 . 2 . 1 . 3 - 1 ) 

w h e r e a = t h e a r e a f o r m e d b y t h e r i g h t i n g l e v e r c u r v e , t h e s t r a i g h t l i n e 
c o r r e s p o n d i n g t o t h e l e v e r / + lh, a n d t h e a n g l e o f h e e l 01—02^ 

b = t h e a r e a f o r m e d f r o m a b o v e b y t h e r i g h t i n g l e v e r c u r v e , f r o m 
b e l o w — b y t h e s t r a i g h t l i n e c o r r e s p o n d i n g t o t h e l e v e r / + lh 

a n d f r o m t h e r i g h t — b y t h e a n g l e c o r r e s p o n d i n g t o t h e 
m a x i m u m o f t h e r i g h t i n g l e v e r c u r v e 0 , ^ o r t h e a n g l e o f 
f l o o d i n g 0^ w h i c h e v e r i s l e s s ; 

с = t h e a r e a f o r m e d from t h e l e f t b y t h e r i g h t i n g l e v e r c u r v e , 
from a b o v e — b y t h e s t r a i g h t l i n e c o r r e s p o n d i n g t o t h e l e v e r 
l + l h , from t h e r i g h t — b y t h e a n g l e c o r r e s p o n d i n g t o t h e 
m a x i m u m o f t h e r i g h t i n g l e v e r c u r v e 0 , ^ o r t h e a n g l e o f 
f l o o d i n g Qf w h i c h e v e r i s l e s s . 

W h e n d e t e r m i n i n g t h e a n g l e o f f l o o d i n g 6/, t h e 
d e f i n i t i o n o f t h e a n g l e o f f l o o d i n g g i v e n i n 1.2, P a r t ГУ 
" S t a b i l i t y " s h a l l b e c o n s i d e r e d . 

T h e h e e l i n g l e v e r lh c h a r a c t e r i z i n g t h e ef fec t o f 
t o w i n g l i n e j e r k , i n m , i s d e t e r m i n e d b y t h e f o r m u l a 

/ = 0 9 ^ 1 + 9 - ^ 1 ^ 5 7 ' 3 

, K В > ( 1 + c 2 ) ( l + c2 + b2) ( 9 2 , - 0 ! + 6 l i m ) 
( 2 . 2 . 2 . 1 . 3 - 2 ) 

w h e r e d, В = t h e d r a f t a n d b r e a d t h o f t h e t u g r e s p e c t i v e l y ; 
c, b a r e c a l c u l a t e d i n a c c o r d a n c e w i t h 3.7.2.2, P a r t I V " S t a b i l i t y " ; 

0 i im = 0max o r 0/, w h i c h e v e r i s l e s s . 

2.2.2.1.4 T h e a n g l e o f d y n a m i c h e e l o f t h e t u g w h i c h 
m a y o c c u r d u r i n g escor t s e rv i ce i n case o f s u d d e n f a i l u r e 
o f t h e m a i n p r o p u l s i o n p l a n t s h a l l n o t e x c e e d t h e a n g l e 

l + l h 
с 1 

I l + l h 

в / 

t • 

вшах вшах 

; * ' 

F i g . 2.2.2.1.3 

c o r r e s p o n d i n g t o t h e m a x i m u m o f t h e r i g h t i n g l e v e r 
c u r v e бщах o r t h e a n g l e o f f l o o d i n g 6/, w h i c h e v e r i s less . 

2.2.2.1.5 A t t h e d e s i g n stage, t h e v a l u e o f t h e 
m a x i m u m s t e e r i n g p u l l a n d t h e a n g l e o f h e e l u n d e r i t s 
e f fec t m a y b e d e t e r m i n e d based o n t h e m o d e l tests r e s u l t s 
o r b y m e a n s o f c a l c u l a t i o n s . O n c o m p l e t i o n o f t h e sh ip ' s 
c o n s t r u c t i o n , t h e v a l u e s o f t h e m a x i m u m s t e e r i n g p u l l 
a n d t h e m a x i m u m p o s s i b l e a n g l e o f h e e l o f t h e t u g s h a l l 
b e a sce r t a ined based o n t h e r e s u l t s o f f u l l scale t r i a l s o r 
n u m e r i c a l s i m u l a t i o n c a r r i e d o u t i n accordance w i t h t h e 
p r o c e d u r e a p p r o v e d b y t h e R e g i s t e r . 

2.3 F U L L S C A L E T R I A L S 

2.3.1 P l a n o f f u l l s c a l e t r i a l s . 
2.3.1.1 P r i o r t o t h e f u l l scale t r i a l s t h e p l a n o f t h e 

t r i a l s , t h e a p p r o v e d I n f o r m a t i o n o n S t a b i l i t y , as w e l l as 
p r e l i m i n a r y c a l c u l a t i o n s o f t h e ship ' s e scor t charac te r ­
i s t i c s a n d t h e tug ' s s t a b i l i t y d u r i n g escor t s e r v i c e s h a l l b e 
s u b m i t t e d t o s u r v e y o r t o t h e R e g i s t e r . 

2.3.1.2 T h e p l a n o f f u l l scale t r i a l s s h a l l s t i p u l a t e 
d e t e r m i n a t i o n o f t h e tug ' s m a x i m u m t r a n s v e r s e s t e e r i n g 
f o r c e a t t h e speed o f t h e ass is ted s h i p o f 8 a n d / o r 
10 k n o t s , t h e m a x i m u m a n g l e o f s ta t ic h e e l a t t h e 
s p e c i f i e d m o d e s , as w e l l as t h e tug ' s m a n o e u v r i n g t i m e 
( r e f e r t o F i g . 2.1.2). 

2.3.1.3 T h e p l a n sha l l inc lude a l i s t o f m e a s u r i n g 
ins t ruments , descr ip t ion o f m a n d a t o r y manoeuvres , a towing 
ar rangement scheme f o r expected escort modes , design loads 
o f s t rong po in t s o f the tug , as w e l l as data o f the safe 
w o r k i n g l o a d o f the s t rong po in t s o f t he assisted ship. 

2.3.2 P r o c e d u r e o f t r i a l s . 
2.3.2.1 F u l l scale t r i a l s s h a l l b e c a r r i e d o u t o n : 
. 1 t h e f i r s t s h i p o u t o f t h e ser ies o f sh ips , t h e n e v e r y 

f i f t h s h i p o f t h e ser ies ( i . e . s i x t h , e l e v e n t h , e tc . ) p r o v i d e d 
t h e i r p r o p u l s i o n p l a n t i s i d e n t i c a l ; 

.2 e v e r y s h i p o f n o n - s e r i e s c o n s t r u c t i o n . 
2.3.2.2 T h e t r i a l s s h a l l b e c a r r i e d o u t i n f a v o u r a b l e 

w e a t h e r ( r e c o m m e n d e d l i m i t a t i o n o f w i n d force i s 10 m / s , 
sea state 2), w i t h t h e o p e r a t i n g l o a d o f t h e t u g e q u a l t o 
5 0 — 10 p e r cen t o f p r o v i s i o n s . C u r r e n t v e l o c i t y i n t h e 
area o f t h e t r i a l s ( i f a n y ) s h a l l b e m e a s u r e d b o t h u p s t r e a m 
a n d d o w n s t r e a m . 

2.3.2.3 D i s p l a c e m e n t o r p o w e d o f t he assisted ship 
s h a l l be suf f ic ien t to m a i n t a i n t he h e a d i n g a n d speed w i t h 
t h e h e l p o f t h e a u t o p i l o t d u r i n g t h e necessary t u g 
m a n o e u v r i n g . 

2.3.2.4 T h e f o l l o w i n g data s h a l l be recorded c o n ­
t i n u o u s l y i n r e a l t i m e m o d e d u r i n g t r i a l s f o r la ter ana lys i s : 

. 1 p o s i t i o n o f t h e ass is ted s h i p i n r e l a t i o n t o t h e 
escor t t u g ; 

.2 t o w i n g l i n e t e n s i o n ; 

.3 e scor t tes t speed; 

.4 a n g l e o f t h e t u g h e e l d u r i n g escor t s e r v i c e ; 
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.5 l e n g t h a n d a n g l e o f t h e t o w i n g l i n e f r o m t h e 
c e n t e r l i n e o f t h e ass is ted s h i p ; 

.6 m a n o e u v r i n g t i m e f r o m m a i n t a i n e d o b l i q u e 
p o s i t i o n o f t h e t u g o n o n e s ide o f t h e ass is ted s h i p t o 
m i r r o r p o s i t i o n o n t h e o t h e r s ide a t t h e m a x i m u m t e n s i o n 
v a l u e o f t o w i n g l i n e a n d t h e m a x i m u m t o w i n g l i n e a n g l e 
f r o m t h e c e n t e r l i n e o f t h e ass is ted s h i p ( b u t n o t m o r e 
t h a n 60°); 

. 7 a n g l e o f h e e l d u e t o s u d d e n loss o f t h r u s t . 

2.4 R E P O R T I N G 

2.4.1 R e p o r t i n t a b u l a r f o r m o n t h e r e su l t s o f t h e 
tug ' s t r i a l s t o d e t e r m i n e t h e e scor t charac te r i s t i c s a n d 
i n c l u d i n g r eco rds o f t h e p a r a m e t e r s m e a s u r e d i n r e a l t i m e 
m o d e s h a l l b e ag reed w i t h t h e s u r v e y o r t o t h e R e g i s t e r 
a t t e n d i n g t h e t r i a l s a n d b e f o r w a r d e d t o t h e R e g i s t e r 

H e a d O f f i c e f o r c o n s i d e r a t i o n . T h e R e p o r t s h a l l c o n t a i n 
c a l c u l a t i o n o f t h e s t ee r i ng p u l l v a l u e t a k i n g i n t o a c c o u n t 
t h e t i m e o f t h e tug ' s t r a n s f e r t o t h e m i r r o r p o s i t i o n . T h e 
R e p o r t s h a l l b e a c c o m p a n i e d w i t h t h e e scor t tug ' s 
s t a b i l i t y c a l c u l a t i o n based o n r e su l t s o f f u l l sca le t r i a l s . 

2.4.2 R e s u l t s o f f u l l sca le t r i a l s are d o c u m e n t e d i n 
t h e A c t i s s u e d b y s u r v e y o r t o t h e R e g i s t e r . 

2.4.3 U p o n s a t i s f a c t o r y r e su l t s o f f u l l sca le t r i a l s a n d 
c o n s i d e r a t i o n o f s t a b i l i t y c a l c u l a t i o n s p e c i f i e d i n 2 . 4 . 1 , i n 
t h e C l a s s i f i c a t i o n C e r t i f i c a t e i s s u e d f o r t h e t u g t h e 
d e s c r i p t i v e n o t a t i o n E s c o r t t u g i s added t o t h e charac te r 
o f c l a s s i f i c a t i o n , a n d i n t h e c o l u m n " O t h e r charac ter ­
i s t i c s " t h e f o l l o w i n g e n t r y s h a l l b e m a d e : " D u r i n g escor t 
s e r v i c e t h e m a x i m u m s t e e r i n g p u l l i s e q u a l t o t , 
w i t h t h e e scor t tes t speed 8 ( o r 1 0 ) k n o t s a n d t h e 
m i n i m u m m a n o e u v r i n g t i m e s". I n case t h e 
m e a s u r e m e n t s w e r e t a k e n a t t w o v a l u e s o f e scor t tes t 
speed ( 8 a n d 1 0 k n o t s ) , t h e da ta o f b o t h speeds s h a l l b e 
r eco rded . 
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3 R E Q U I R E M E N T S F O R T H E E Q U I P M E N T O F S H I P S I N C O M P L I A N C E 
W I T H T H E D I S T I N G U I S H I N G M A R K S E C O A N D E C O - S I N T H E C L A S S N O T A T I O N 

3 . 1 G E N E R A L 

3.1.1 S c o p e o f a p p l i c a t i o n . 
T h e r e q u i r e m e n t s f o r t h e e q u i p m e n t o f sh ips i n 

c o m p l i a n c e w i t h t h e d i s t i n g u i s h i n g m a r k s E C O a n d 
E C O - S i n t h e class n o t a t i o n h a v e b e e n d e v e l o p e d t a k i n g 
i n t o a c c o u n t t h e f o l l o w i n g i n t e r n a t i o n a l i n s t r u m e n t s as 
a m e n d e d : 

. 1 A n n e x e s I , П, ГУ, V , V I t o M A R P O L 7 3 / 7 8 ; 

.2 p r o v i s i o n s o f t h e I n t e r n a t i o n a l C o n v e n t i o n o n t h e 
C o n t r o l o f H a r m f u l A n t i - F o u l i n g S y s t e m s o n Sh ips , 2 0 0 1 ; 

.3 p r o v i s i o n s o f t h e I n t e r n a t i o n a l C o n v e n t i o n f o r t h e 
C o n t r o l a n d M a n a g e m e n t o f S h i p s ' B a l l a s t W a t e r a n d 
S e d i m e n t s , 2 0 0 4 ; 

.4 G u i d e l i n e s f o r t h e C o n t r o l a n d M a n a g e m e n t o f 
S h i p s ' B a l l a s t W a t e r t o M i n i m i z e t h e T r a n s f e r o f H a r m f u l 
A q u a t i c O r g a n i s m s a n d P a t h o g e n s ( I M O r e s o l u ­
t i o n A . 8 6 8 ( 2 0 ) ) ; 

.5 G u i d e l i n e s f o r O n - B o a r d E x h a u s t G A S - S O x 

C l e a n i n g S y s t e m ( I M O r e s o l u t i o n M E P C . 1 8 4 ( 5 9 ) ) ; 
.6 C o d e o n In tac t S t a b i l i t y f o r A l l T y p e s o f Sh ips 

C o v e r e d b y ГМО I n s t r u m e n t s (ГМО r e s o l u t i o n A . 7 4 9 ( 1 8 ) ) ; 
.7 p r o v i s i o n s o f I A C S U n i f i e d R e q u i r e m e n t L 5 

" O n b o a r d c o m p u t e r s f o r s t a b i l i t y c a l c u l a t i o n s " ( R e v . 1 , 
F e b . 2 0 0 5 ) ; 

.8 I M O G u i d e l i n e s o n S h i p R e c y c l i n g , 2 0 0 4 
( I M O r e s o l u t i o n A . 9 6 2 ( 2 3 ) ) ; 

. 9 I M O S tanda rds f o r V a p o u r E m i s s i o n C o n t r o l 
S y s t e m s ( M S C / C i r c . 5 8 5 ) ; 

.10 p r o v i s i o n s o f D i r e c t i v e 9 9 / 3 2 / E U w i t h a m e n d ­
m e n t s t o D i r e c t i v e 2 0 0 5 / 3 3 / E U ; 

.11 p r o v i s i o n s o f t h e 1 9 8 7 M o n t r e a l P r o t o c o l o n 
Subs tances t h a t D e p l e t e t h e O z o n e L a y e r ; 

.12 S t a n d a r d S p e c i f i c a t i o n f o r S h i p b o a r d I n c i n e r a ­
t o r s (ГМО r e s o l u t i o n M E P C . 7 6 ( 4 0 ) ) ; 

.13 r e v i s e d G u i d e l i n e s a n d S p e c i f i c a t i o n s f o r P o l l u ­
t i o n P r e v e n t i o n E q u i p m e n t f o r M a c h i n e r y Space B i l g e s 
o f S h i p s (ГМО r e s o l u t i o n M E P C . 1 0 7 ( 4 9 ) ) ; 

.14 r e v i s e d G u i d e l i n e s a n d S p e c i f i c a t i o n s f o r O i l 
D i s c h a r g e M o n i t o r i n g a n d C o n t r o l S y s t e m s f o r O i l 
T a n k e r s (ГМО r e s o l u t i o n M E P C . 1 0 8 ( 4 9 ) ) . 

T h e requi rements o f t he present Sec t ion are appl ied 
d u r i n g s u r v e y o f ships f o r assigning t he d i s t ingu i sh ing m a r k s 
E C O a n d E C O - S i n t he class n o t a t i o n (refer t o 3 .2 .1) . 

3.1.2 T e r m s . D e f i n i t i o n s . 
N o x i o u s l i q u i d s u b s t a n c e ( N L S ) m e a n s 

a n y subs t ance i n d i c a t e d i n t h e P o l l u t i o n C a t e g o r y 
c o l u m n o f C h a p t e r s 17 a n d 18 o f t h e I n t e r n a t i o n a l B u l k 
C h e m i c a l C o d e (ГВС C o d e ) . 

E m i s s i o n t o a i r m e a n s a n y e m i s s i o n t o a i r f r o m 
ships subject t o c o n t r o l b y A n n e x V I t o M A R P O L 7 3 / 7 8 . 

A t t a i n e d E n e r g y E f f i c i e n c y D e s i g n 
I n d e x ( A t t a i n e d E E D I ) means t h e E E D I v a l u e 
a c h i e v e d b y a n i n d i v i d u a l s h i p i n c o m p l i a n c e w i t h 
r e g u l a t i o n 2 0 o f chapter 4 i n A n n e x V I t o M A R P O L 7 3 / 7 8 . 

S e g r e g a t e d b a l l a s t m e a n s t h e b a l l a s t w a t e r 
i n t r o d u c e d i n t o a t a n k w h i c h i s c o m p l e t e l y separa ted 
f r o m t h e ca rgo o i l a n d f u e l o i l s y s t e m a n d w h i c h i s 
p e r m a n e n t l y a l l o c a t e d t o t h e ca r r i age o f b a l l a s t o r t o t h e 
ca r r i age o f b a l l a s t o r cargoes o t h e r t h a n o i l o r n o x i o u s 
l i q u i d substances . 

B i l g e w a t e r m e a n s w a t e r a c c u m u l a t e d i n a n d 
s u b s e q u e n t l y r e m o v e d f r o m t h e sh ip ' s m a c h i n e r y spaces. 

G a r b a g e m e a n s garbage gene ra t ed d u r i n g n o r m a l 
o p e r a t i o n o f t h e s h i p , s o r t e d , s t o r e d a n d d i s p o s e d o f / 
i n c i n e r a t e d i n a c c o r d a n c e w i t h t h e p r o v i s i o n s o f 
A n n e x V t o M A R P O L 7 3 / 7 8 . 

N L S t a n k e r m e a n s a s h i p c o n s t r u c t e d o r adap ted 
t o c a r r y a ca rgo o f n o x i o u s l i q u i d substances i n b u l k a n d 
i n c l u d e s a n " o i l t a n k e r " as d e f i n e d i n A n n e x I t o 
M A R P O L 7 3 / 7 8 w h e n c e r t i f i e d t o c a r r y a ca rgo o r p a r t 
ca rgo o f n o x i o u s l i q u i d substances . 

O i l r e s i d u e s m e a n o i l r e s idues gene ra t ed d u r i n g 
n o r m a l o p e r a t i o n o f t h e s h i p a n d i n c l u d e t h e f o l l o w i n g : 

u s e d l u b r i c a t i n g a n d h y d r a u l i c o i l s ; 
f u e l o i l a n d l u b r i c a t i n g o i l l e a k e d from t h e sh ip ' s 

m a c h i n e r y a n d s y s t e m s ; 
s l udge from f u e l o i l a n d l u b r i c a t i n g o i l separa tors , 

from b i l g e separa tors . 
O i l y m i x t u r e m e a n s a m i x t u r e w i t h a n y o i l 

c o n t e n t . 
N e w s h i p ( f o r t h e p u r p o s e o f a p p l i ­

c a t i o n o f t h e r e q u i r e m e n t s f o r e n e r g y 
e f f i c i e n c y ) m e a n s a s h i p : 

f o r w h i c h t h e b u i l d i n g con t r ac t i s p l a c e d o n o r a f t e r 
1 J a n u a r y 2 0 1 3 ; o r 

i n t h e absence o f a b u i l d i n g con t r ac t , t h e k e e l o f 
w h i c h i s l a i d o r w h i c h i s a t a s i m i l a r s tage o f c o n s t r u c t i o n 
o n o r a f t e r 1 J u l y 2 0 1 3 ; o r 

t h e d e l i v e r y o f w h i c h i s o n o r a f t e r 1 J u l y 2 0 1 5 . 
C a r g o r e s i d u e s m e a n a n y n o x i o u s l i q u i d 

subs tance o r o i l y m i x t u r e t h a t r e m a i n f o r subsequen t 
d i s p o s a l . 

P a s s e n g e r s h i p m e a n s a s h i p t h a t ca r r ies m o r e 
t h a n 12 passengers . A passenger i s e v e r y p e r s o n o t h e r 
t h a n t h e m a s t e r a n d t h e m e m b e r s o f t h e c r e w o r o t h e r 
p e r s o n s e m p l o y e d o r engaged i n a n y capac i t y o n b o a r d a 
s h i p o n t h e bus ine s s o f t h a t s h i p , a n d a c h i l d u n d e r o n e 
y e a r o f age. 

A n t i - f o u l i n g s y s t e m s m e a n coat ings , pa in t s , 
surface t r ea tmen t a n d devices tha t are used o n a sh ip t o 
c o n t r o l o r p r e v e n t a t t achment o f u n w a n t e d o rgan i sms . 
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F i r e - f i g h t i n g s y s t e m s m e a n s h i p b o a r d 
fixed fire-fighting s y s t e m s c o n t a i n i n g f i r e - f i g h t i n g sub­
stances w i t h d i f f e r e n t o z o n e d e p l e t i n g p o t e n t i a l ( O D P ) 
a n d g l o b a l w a r m i n g p o t e n t i a l ( G W P ) v a l u e s . 

S O x E m i s s i o n C o n t r o l A r e a s m e a n areas 
w h e r e e m i s s i o n o f s u l p h u r o x i d e s i s l i m i t e d as d e f i n e d i n 
A n n e x V I t o M A R P O L 73 /78 and D i r e c t i v e 9 9 / 3 2 / E U , as 
amended. 

R e g u l a r s e r v i c e m e a n s a ser ies o f passenger 
sh ips v o y a g e s b e t w e e n t h e s a m e t w o o r m o r e p o r t s . 

D i s c h a r g e t o s e a m e a n s a n y d i scha rge f r o m 
sh ips t o sea o f h a r m f u l subs tances o r e f f l u e n t s c o n t a i n i n g 
s u c h substances i n c l u d i n g a n y escape, d i s p o s a l , s p i l l i n g , 
l e a k i n g , p u m p i n g , e m i t t i n g o r e m p t y i n g . 

B i l g e s e p a r a t o r m e a n s a n y c o m b i n a t i o n o f a 
separator , filter o r coalescer , a n d a l s o a s i n g l e u n i t 
d e s i g n e d t o p r o d u c e a n e f f l u e n t w i t h o i l c o n t e n t n o t 
e x c e e d i n g 15 p p m o r 5 p p m ( w h a t e v e r i s a p p l i c a b l e ) . 

B i l g e a l a r m m e a n s a d e v i c e g i v i n g o f f a s i g n a l 
w h e n e v e r t h e o i l c o n t e n t i n t h e e f f l u e n t exceeds 15 p p m 
o r 5 p p m ( w h a t e v e r i s a p p l i c a b l e ) . 

B a l l a s t w a t e r s y s t e m m e a n s a s y s t e m 
c o m p r i s i n g t a n k s f o r b a l l a s t w a t e r a n d assoc ia ted p i p i n g 
a n d p u m p i n g s y s t e m s ( c o m b i n e d ca rgo /ba l l a s t t a n k s are 
n o t c o n s i d e r e d i n t h e p r e sen t S e c t i o n ) . 

S e w a g e s y s t e m m e a n s a s y s t e m c o m p r i s i n g t h e 
f o l l o w i n g e q u i p m e n t : 

s e w a g e h o l d i n g t a n k ; o r 
s e w a g e h o l d i n g t a n k a n d c o m m i n u t e r ; o r 
s e w a g e t r e a t m e n t p l a n t ; 
d i scha rge p i p e l i n e w i t h p u m p s a n d s t a n d a r d d i s ­

cha rge c o n n e c t i o n s . 
S e w a g e m e a n s s e w a g e gene ra t ed d u r i n g n o r m a l 

o p e r a t i o n o f t h e s h i p a n d i n c l u d e s d r a i n a g e as d e f i n e d i n 
A n n e x I V t o M A R P O L 7 3 / 7 8 . 

S h i p a t b e r t h m e a n s a s h i p m o o r e d o r a n c h o r e d 
i n p o r t w h i l e l o a d i n g , u n l o a d i n g o r h o s t e l i n g , i n c l u d i n g 
t h e t i m e spen t w h e n n o t engaged i n ca rgo o p e r a t i o n s . 

R e q u i r e d E n e r g y E f f i c i e n c y D e s i g n 
I n d e x ( R e q u i r e d E E D I ) m e a n s t h e m a x i m u m 
v a l u e o f A t t a i n e d E E D I t h a t i s a l l o w e d b y r e g u l a t i o n 2 1 
o f chap te r 4 i n A n n e x V I t o M A R P O L 7 3 / 7 8 f o r t h e 
spec i f i c s h i p t y p e a n d s i ze . 

C h e m i c a l t a n k e r m e a n s a s h i p c o n s t r u c t e d o r 
adap ted f o r t h e ca r r i age i n b u l k o f a n y l i q u i d p r o d u c t 
l i s t e d i n C h a p t e r 17 o f t h e I B C C o d e . 

S a n i t a r y a n d d o m e s t i c w a s t e w a t e r s 
m e a n d r a i n a g e f r o m w a s h ba s in s , s h o w e r s , l a u n d r i e s , 
w a s h tubes a n d scuppers , d r a i n a g e f r o m s i n k s a n d 
e q u i p m e n t o f g a l l e y s a n d spaces a n n e x e d t o g a l l e y s . 

R e f r i g e r a t i o n s y s t e m s m e a n s s h i p b o a r d 
s y s t e m s ( c a r g o r e f r i g e r a t i o n p l a n t s , a i r c o n d i t i o n i n g a n d 
r e f r i g e r a t i o n s y s t e m s ) c o n t a i n i n g r e f r i g e r a n t s w i t h d i f ­
f e r e n t o z o n e d e p l e t i n g p o t e n t i a l ( O D P ) a n d g l o b a l 
w a r m i n g p o t e n t i a l ( G W P ) v a l u e s . 

3.2 C L A S S I F I C A T I O N 

3.2.1 A p p l i c a t i o n . 
T h e requi rements o f the present Sec t i on app ly t o t he 

equ ipment a n d systems f o r p r e v e n t i o n o f p o l l u t i o n f r o m 
emiss ions t o a i r a n d discharges t o sea and are a i m e d at 
p r e v e n t i o n o f e n v i r o n m e n t a l p o l l u t i o n i n case o f emergency. 

S h i p s c o m p l y i n g w i t h t h e r e q u i r e m e n t s o f t h e 
p re sen t S e c t i o n m a y b e a s s igned t h e f o l l o w i n g d i s t i n ­
g u i s h i n g m a r k s i n t h e class n o t a t i o n : 

E C O — t h e d i s t i n g u i s h i n g m a r k i n t h e class 
n o t a t i o n , w h i c h i d e n t i f i e s c o m p l i a n c e w i t h t h e bas i c 
r e q u i r e m e n t s f o r c o n t r o l l i n g a n d l i m i t i n g o p e r a t i o n a l 
e m i s s i o n s a n d d i scharges as w e l l as r e q u i r e m e n t s f o r 
p r e v e n t i o n o f e n v i r o n m e n t a l p o l l u t i o n i n case o f 
e m e r g e n c y ( t h e r e q u i r e m e n t s are s p e c i f i e d i n 3 . 5 ) ; 

E C O - S — t h e d i s t i n g u i s h i n g m a r k i n t h e class 
n o t a t i o n , w h i c h i d e n t i f i e s c o m p l i a n c e w i t h m o r e s t r i n ­
gen t r e q u i r e m e n t s t h a n t h o s e f o r a s s i g n m e n t o f t h e 
d i s t i n g u i s h i n g m a r k E C O i n t h e class n o t a t i o n ( t h e 
r e q u i r e m e n t s are s p e c i f i e d i n 3 . 6 ) . 

I t i s r e c o m m e n d e d t o a s s i g n t h e a b o v e d i s t i n g u i s h i n g 
m a r k s i n t h e class n o t a t i o n t o t h e f o l l o w i n g sh ip s : 

E C O — t o n e w b u i l d i n g s a n d e x i s t i n g sh ips ; 
E C O - S — t o n e w b u i l d i n g s , e x i s t i n g passenger a n d 

coas t a l sh ips . 
3.2.2 R e q u i r e m e n t s f o r s h i p s w i t h t h e d i s t i n g u i s h ­

i n g m a r k s E C O a n d E C O - S i n t h e c l a s s n o t a t i o n . 

R e q u i r e m e n t s 
D i s t i n g u i s h i n g m a r k s 
i n t h e c l a s s n o t a t i o n 

E C O 
T h e f o l l o w i n g r e q u i r e m e n t s s h a l l b e m e t o n s h i p s r e g a r d i n g 

p r e v e n t i o n o f a i r p o l l u t i o n : 

3.5.2.2 P r e v e n t i o n o f p o l l u t i o n b y e m i s s i o n 
f r o m m a r i n e d i e s e l e n g i n e s 
3.6.2.2 P r e v e n t i o n o f p o l l u t i o n b y e m i s s i o n 
f r o m m a r i n e d i e s e l e n g i n e s 
3.5.2.3 P r e v e n t i o n o f p o l l u t i o n b y e m i s s i o n 
f r o m b o i l e r s a n d i n e r t g a s g e n e r a t o r s 
3.6.2.3 P r e v e n t i o n o f p o l l u t i o n b y e m i s s i o n 
f r o m b o i l e r s a n d i n e r t g a s g e n e r a t o r s 
3 . 5 . 2 . 4 P r e v e n t i o n o f p o l l u t i o n b y 
r e f r i g e r a n t e m i s s i o n 
3 . 6 . 2 . 4 P r e v e n t i o n o f p o l l u t i o n b y 
r e f r i g e r a n t e m i s s i o n 
3 .5 .2 .5 P r e v e n t i o n o f p o l l u t i o n b y fire 
e x t i n g u i s h i n g m e d i a e m i s s i o n 
3 .6 .2 .5 P r e v e n t i o n o f p o l l u t i o n b y fire 
e x t i n g u i s h i n g m e d i a e m i s s i o n 
3 .5 .2.6 a n d 3.6.2.6 P r e v e n t i o n o f p o l l u t i o n 
b y v o l a t i l e o r g a n i c c o m p o u n d s e m i s s i o n 
3 .5 .2 .7 a n d 3.6.2.7 P r e v e n t i o n o f p o l l u t i o n 
b y e m i s s i o n s from s h i p b o a r d i n c i n e r a t o r s . 
3 .5 .2.8 E n e r g y e f f i c i e n c y o f s h i p 
3 .6 .2.8 E n e r g y e f f i c i e n c y o f s h i p 

T h e f o l l o w i n g r e q u i r e m e n t s s h a l l b e m e t o n s h i p s r e g a r d i n g 
p r e v e n t i o n o f p o l l u t i o n o f t h e m a r i n e e n v i r o n m e n t : 

3 .5.3.2 D i s c h a r g e o f c a r g o r e s i d u e s . 
3 .6.3.2 D i s c h a r g e o f c a r g o r e s i d u e s . 
3 .5.3.3 S t r u c t u r a l m e a s u r e s a n d e q u i p m e n t 
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R e q u i r e m e n t s 

f o r p r e v e n t i o n o f o i l s p i l l s d u r i n g c a r g o 
o p e r a t i o n s a n d b u n k e r i n g . 
3 .6.3.3 S t r u c t u r a l m e a s u r e s a n d e q u i p m e n t 
f o r p r e v e n t i o n o f o i l s p i l l s d u r i n g c a r g o 
o p e r a t i o n s a n d b u n k e r i n g . 
3.5.3.4 a n d 3 .6 .34 B a l l a s t w a t e r m a n a g e m e n t 
3 . 5 . 3 . 5 P r e v e n t i o n o f p o l l u t i o n a t o i l 
c o n t a m i n a t e d w a t e r d i s c h a r g e 
3 . 6 . 3 . 5 P r e v e n t i o n o f p o l l u t i o n a t o i l 
c o n t a m i n a t e d w a t e r d i s c h a r g e 
3 .5 .3.6 P r e v e n t i o n o f p o l l u t i o n b y g a r b a g e 
3 .6 .3.6 P r e v e n t i o n o f p o l l u t i o n b y g a r b a g e 
3 .5 .3 .7 P r e v e n t i o n o f p o l l u t i o n b y s e w a g e 
3 .6 .3 .7 P r e v e n t i o n o f p o l l u t i o n b y s e w a g e 
3 .5 .3.8 a n d 3 .6.3.8 C o n t r o l o f h a r m f u l a n t i -
f o u l i n g s y s t e m s 
3 .5.3.9 a n d 3.6.3.9 P r e v e n t i o n o f l u b r i c a t i n g 
o i l a n d h y d r a u l i c o i l l e a k a g e s i n t o s e a w a t e r 
3 .5 .3.10 P r e v e n t i o n o f p o l l u t i o n i n c a s e o f 
t h e h u l l d a m a g e 
3 .6.3.10 P r e v e n t i o n o f p o l l u t i o n i n c a s e o f 
t h e h u l l d a m a g e 

D i s t i n g u i s h i n g m a r k s 
i n t h e c l a s s n o t a t i o n 

E C O E C O - S 

T h e f o l l o w i n g r e q u i r e m e n t s s h a l l b e m e t o n s h i p s r e g a r d i n g 
p r e v e n t i o n o f p o l l u t i o n a t s h i p r e c y c l i n g : 

3 .5 .4 a n d 3 .6 .5 P r e v e n t i o n o f p o l l u t i o n a t 
s h i p r e c y c l i n g 

3.2.3 A n y s h i p s h a l l h a v e A U T 1 o r A T J T 2 
d i s t i n g u i s h i n g a u t o m a t i o n m a r k o f t h e m a c h i n e r y 
i n s t a l l a t i o n i n t h e class n o t a t i o n . 

3.2.4 A s s i g n m e n t o f t h e d i s t i n g u i s h i n g m a r k s i n t h e 
class n o t a t i o n t o o i l t a n k e r s o f less t h a n 1 5 0 gross 
t o n n a g e , t o o t h e r sh ips o f less t h a n 4 0 0 gross t o n n a g e 
a n d t o f l o a t i n g f a c i l i t i e s f o r o i l s to rage a n d p r o d u c t i o n i s 
sub jec t t o spec ia l c o n s i d e r a t i o n b y t h e R e g i s t e r i n e a c h 
p a r t i c u l a r case. 

3.3 A P P L I C A T I O N O F I N T E R N A T I O N A L 
I N S T R U M E N T S ' R E Q U I R E M E N T S 

3.3.1 T h e r e q u i r e m e n t s o f t h e p re sen t S e c t i o n are 
based o n i n t e r n a t i o n a l i n s t r u m e n t s , t h e m a i n o f w h i c h are 
s p e c i f i e d i n 3 .1 . A t t h e s a m e t i m e , s o m e p r o v i s i o n s o f t h e 
r e q u i r e m e n t s o f t h e p r e s e n t S e c t i o n are m o r e s t r i n g e n t 
t h a n t h e r e q u i r e m e n t s o f t h e r e l e v a n t i n t e r n a t i o n a l 
i n s t r u m e n t s . 

3.3.2 R e q u i r e d c o m p l i a n c e o f t h e s h i p ' s s y s t e m s 
a n d e q u i p m e n t w i t h i n t e r n a t i o n a l i n s t r u m e n t s . 

S h i p ' s s y s t e m s a n d e q u i p m e n t 

15 p p m b i l g e s e p a r a t o r s 
15 p p m b i l g e a l a r m s 
O i l d i s c h a r g e m o n i t o r i n g a n d 
c o n t r o l s y s t e m s 
O i l / w a t e r i n t e r f a c e d e t e c t o r s 
S h i p b o a r d i n c i n e r a t o r s 

S e w a g e t r e a t m e n t p l a n t s 

C a r g o v a p o u r c o l l e c t i o n 
s y s t e m s o f o i l t a n k e r s 
M a r i n e d i e s e l e n g i n e s 

E x h a u s t g a s c l e a n i n g s y s t e m s 
t o r e d u c e t h e e m i s s i o n o f 
s u l p h u r o x i d e s (SO„) 

I n t e r n a t i o n a l i n s t r u m e n t 

I M O r e s o l u t i o n M E P C . 107(49) 
I M O r e s o l u t i o n M E P C . 107(49) 
I M O r e s o l u t i o n M E P C . 108(49) 

I M O r e s o l u t i o n МЕРС.5(ХШ) 
R e g u l a t i o n 16 o f A n n e x V I t o 
M A R P O L 73/78 , I M O R e s o l u ­
t i o n M E P C . 7 6 ( 4 0 ) 
I M O r e s o l u t i o n M E P C . 2 ( V I ) , 
M E P C 1 5 9 ( 5 5 ) 
R e g u l a t i o n 15 o f A n n e x V I t o 
M A R P O L 73/78, M S C / C I R C . 5 8 5 
R e g u l a t i o n 13 o f A n n e x V I t o 
M A R P O L 73/78 , N O x T e c h n i c a l 
C o d e 
R e g u l a t i o n 14 o f A n n e x V I t o 
M A R P O L 7 3 / 7 8 , I M O 
r e s o l u t i o n M E P C . 184(59) 

3.3.3 I n t e r n a t i o n a l r e g u l a t i o n s a n d s t a n d a r d s f o r 
u s e o f f u e l o i l o n s h i p s , b u n k e r i n g , s a m p l i n g a n d 
t e s t i n g o f f u e l o i l . 

R e q u i r e d p r o c e s s e s , s p e c i f i c a t i o n s I n t e r n a t i o n a l i n s t r u m e n t 

S a m p l i n g o f f u e l o i l 

S t a n d a r d m a r i n e f u e l o i l 
B u n k e r i n g o f s h i p s 

F u e l o i l s u l p h u r c o n t e n t t e s t 

I M O r e s o l u t i o n M E P C . 1 8 2 ( 5 9 ) , 
G O S T 2517-85 
I S O 8217 
R e g u l a t i o n 18 o f A n n e x V I t o 
M A R P O L 73/78 
I S O 8754 

3 .4 R E Q U I R E D D O C U M E N T A T I O N 

3.4.1 T e c h n i c a l d o c u m e n t a t i o n a n d c e r t i f i c a t e s 
r e q u i r e d f o r a s s i g n i n g t h e d i s t i n g u i s h i n g m a r k s E C O 
a n d E C O - S i n t h e class n o t a t i o n : 

. 1 I n t e r n a t i o n a l A i r P o l l u t i o n P r e v e n t i o n ( L A P P ) 
C e r t i f i c a t e ; 

.2 E n g i n e I n t e r n a t i o n a l A i r P o l l u t i o n P r e v e n t i o n 
( E I A P P ) C e r t i f i c a t e ; 

.3 A p p r o v e d T e c h n i c a l F i l e o f t h e e n g i n e o n t h e N O x 

e m i s s i o n f o r e a c h e n g i n e sub jec t t o s u r v e y i n accordance 
w i t h t h e N O x T e c h n i c a l C o d e ; 

.4 S O x E m i s s i o n C o n t r o l A r e a C o m p l i a n c e C e r t i f i ­
cate ( S C C ) ; 
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.5 E x h a u s t G a s C l e a n i n g S y s t e m — S 0 X T e c h n i c a l 
M a n u a l ( E T M ) ; 

.6 I n t e r n a t i o n a l E n e r g y E f f i c i e n c y C e r t i f i c a t e ; 

. 7 E n e r g y E f f i c i e n c y D e s i g n I n d e x ( E E D I ) t e c h n i c a l 
file; 

.8 I n t e r n a t i o n a l S e w a g e P o l l u t i o n P r e v e n t i o n C e r t i ­
ficate; 

.9 C e r t i f i c a t e o f C o m p l i a n c e o f E q u i p m e n t a n d 
A r r a n g e m e n t s o f t h e S h i p w i t h t h e R e q u i r e m e n t s o f 
A n n e x V t o M A R P O L 7 3 / 7 8 ; 

. 1 0 I n t e r n a t i o n a l A n t i - F o u l i n g S y s t e m C e r t i f i c a t e / 
S t a t e m e n t o f C o m p l i a n c e o f A n t i - F o u l i n g S y s t e m o r 
D e c l a r a t i o n o n A n t i - F o u l i n g S y s t e m i n C o m p l i a n c e w i t h 
I n t e r n a t i o n a l C o n v e n t i o n o n t h e C o n t r o l o f H a r m f u l 
A n t i - F o u l i n g S y s t e m s o n S h i p s , 2 0 0 1 ( r e f e r t o 3 . 5 . 3 . 8 ) ; 

. 1 1 a p p r o v e d d o c u m e n t a t i o n c o n f i r m i n g c o m p l i a n c e 
o f t h e o i l t a n k e r w i t h t h e r e q u i r e m e n t s f o r d o u b l e h u l l 
c o n s t r u c t i o n i n accordance w i t h r e g u l a t i o n 19 o f A n n e x I 
t o M A R P O L 7 3 / 7 8 ; 

. 1 2 a p p r o v e d d o c u m e n t a t i o n c o n f i r m i n g c o m p l i a n c e 
o f t h e s h i p w i t h t h e r e q u i r e m e n t s f o r p r o t e c t i v e l o c a t i o n 
o f f u e l o i l t a n k s as d e f i n e d i n r e g u l a t i o n 1 2 A o f A n n e x I 
t o M A R P O L 7 3 / 7 8 ( r e f e r t o 3 . 5 . 3 . 1 0 . 5 t o 3 . 5 . 3 . 1 0 . 7 a n d 
3 . 6 . 3 . 1 0 . 2 ) ; 

. 1 3 a p p r o v e d d o c u m e n t a t i o n o n t h e sh ip ' s f u e l o i l 
s y s t e m c o n f i r m i n g p o s s i b i l i t y o f r e a d y change o v e r t o 
l o w - s u l p h u r c o n t e n t f u e l o i l w h e n a p p r o a c h i n g S O x 

e m i s s i o n c o n t r o l areas e s t ab l i shed u n d e r A n n e x V I t o 
M A R P O L 7 3 / 7 8 o r D i r e c t i v e 9 9 / 3 2 / E U a c c o r d i n g l y ; 

. 1 4 S t a t e m e n t o f C o m p l i a n c e t o ГМО r e s o l u t i o n o n 
S h i p R e c y c l i n g " G r e e n Passpor t " . 

3 . 4 . 2 A p p r o v e d o p e r a t i n g p r o c e d u r e s f o r a s s i g n i n g 
t h e d i s t i n g u i s h i n g m a r k s E C O a n d E C O - S i n t h e class 
n o t a t i o n : 

. 1 a p p r o v e d O n - B o a r d M o n i t o r i n g M a n u a l ( O M M ) ; 

.2 a p p r o v e d S O x E m i s s i o n C o m p l i a n c e P l a n ( S E C P ) ; 

.3 p r o c e d u r e f o r p r e p a r i n g t h e sh ip ' s f u e l o i l s y s t e m 
f o r o p e r a t i o n i n t h e S O x e m i s s i o n c o n t r o l a rea ( S E C A ) ; 

. 4 a p p r o v e d F u e l O i l M a n a g e m e n t P l a n , F u e l O i l 
R e c o r d B o o k ; 

. 5 S h i p E n e r g y E f f i c i e n c y M a n a g e m e n t P l a n 
( S E E M P ) ; 

.6 a p p r o v e d s h i p ' s B a l l a s t W a t e r M a n a g e m e n t P l a n 
( i n case o f b a l l a s t w a t e r e x c h a n g e a t sea — a p p r o v e d 
s p e c i a l s o f t w a r e f o r b a l l a s t e x c h a n g e a t sea ) a n d 
a p p r o v e d B a l l a s t W a t e r R e c o r d B o o k ; 

.7 approved ship's so f tware f o r ca lcu la t ion o f in tact t r i m , 
s tab i l i ty and s t rength as w e l l as damage t r i m and s tabi l i ty ; 

.8 a p p r o v e d ship ' s s o f t w a r e f o r p l a n n i n g t h e b a l l a s t 
w a t e r e x c h a n g e a t sea ( i f a p p l i c a b l e i n accordance w i t h 
3 . 5 . 3 . 4 . 2 ) ; 

.9 a p p r o v e d S h i p b o a r d O i l P o l l u t i o n E m e r g e n c y 
P l a n o r S h i p b o a r d M a r i n e P o l l u t i o n E m e r g e n c y P l a n ( f o r 
O i l a n d N o x i o u s L i q u i d Subs t ances ) k e e p i n g d u e n o t e o f 
r e g u l a t i o n 3 7 . 4 , A n n e x I t o M A R P O L 7 3 / 7 8 i n r e l a t i o n 
t o fas t access t o c o m p u t e r i z e d shore -based s o f t w a r e f o r 

c a l c u l a t i o n o f d a m a g e s t a b i l i t y a n d r e s i d u a l s t r u c t u r a l 
s t r e n g t h , as w e l l as O i l R e c o r d B o o k , P a r t s I a n d П 
( R e g u l a t i o n s 17 a n d 3 6 o f A n n e x I t o M A R P O L 7 3 / 7 8 ) ; 

. 1 0 a p p r o v e d S h i p b o a r d M a r i n e P o l l u t i o n E m e r ­
g e n c y P l a n f o r N o x i o u s L i q u i d Subs tances ( r e g u l a t i o n 17 
o f A n n e x П t o M A R P O L 7 3 / 7 8 ) , a p p r o v e d P r o c e d u r e s 
a n d A r r a n g e m e n t M a n u a l ( r e g u l a t i o n 1 4 o f A n n e x I I t o 
M A R P O L 7 3 / 7 8 ) a n d C a r g o R e c o r d B o o k ( r e g u l a t i o n 15 
o f A n n e x I I t o M A R P O L 7 3 / 7 8 ) ; 

. 1 1 r e f r i g e r a t i n g o p e r a t i o n s m a n a g e m e n t p r o c e d u r e ; 

. 1 2 a p p r o v e d S e w a g e M a n a g e m e n t P l a n ; S e w a g e 
R e c o r d B o o k ; 

.13 R e c o r d B o o k o f D e t e c t i o n o f L u b r i c a t i n g O i l a n d 
H y d r a u l i c O i l O p e r a t i n g Leakages o n t o Seawa te r Surface; 

. 1 4 V o l a t i l e O r g a n i c C o m p o u n d ( V O C ) M a n a g e m e n t 
P l a n ; 

. 1 5 T r a n s f e r o f o i l c a rgo b e t w e e n o i l t a n k e r s a t sea 
( S T S o p e r a t i o n s ) P l a n . 

3 .4 .3 S h i p ' s t e c h n i c a l d o c u m e n t a t i o n f o r a s s i g n i n g 
t h e d i s t i n g u i s h i n g m a r k s E C O a n d E C O - S i n t h e class 
n o t a t i o n : 

. 1 sh ip ' s g e n e r a l a r r a n g e m e n t p l a n a n d t a n k s p l a n ; 

.2 f u e l o i l s y s t e m d i a g r a m i n c l u d i n g d r a w i n g s o f 
a r r a n g e m e n t s a n d s y s t e m s e n a b l i n g t r a n s i t i o n o f m a c h i n ­
e r y o p e r a t i o n o n l o w - s u l p h u r c o n t e n t f u e l o i l , i f 
app l i cab l e ; 

.3 d r a w i n g s o f a n y e x h a u s t gas c l e a n i n g s y s t e m s , 
w h i c h s h a l l b e a p p r o v e d i n accordance w i t h t h e I M O 
G u i d e l i n e s ; 

. 4 r e f r i g e r a t i n g s y s t e m s d i a g r a m s , l i s t o f r e f r i g e r a n t s 
used ; 

. 5 f i r e - f i g h t i n g s y s t e m s d i a g r a m s , l i s t o f f i r e 
e x t i n g u i s h i n g m e d i a u s e d i n these s y s t e m s ; 

.6 i n c i n e r a t o r s y s t e m s d i a g r a m s ; 

. 7 d i a g r a m s o f m a n i f o l d s i n ca rgo a n d n o n - c a r g o 
areas i n c l u d i n g t r a y s a n d app l i ances f o r p r e v e n t i o n o f o i l 
s p i l l ; 

.8 d i a g r a m s a n d d r a w i n g s o f f u e l o i l s y s t e m , b i l g e 
s y s t e m , o i l d i scharge , m o n i t o r i n g a n d c o n t r o l s y s t e m f o r 
b a l l a s t a n d f l u s h i n g w a t e r , b a l l a s t w a t e r s y s t e m ; 

.9 d i a g r a m s a n d d r a w i n g s o f t h e e q u i p m e n t f o r t h e 
p r e v e n t i o n o f p o l l u t i o n b y garbage; 

. 1 0 s e w a g e s y s t e m d i a g r a m . 

3.5 T E C H N I C A L R E Q U I R E M E N T S F O R A S S I G N I N G 
T H E D I S T I N G U I S H I N G M A R K E C O I N T H E C L A S S N O T A T I O N 

3 . 5 . 1 I n t r o d u c t i o n . 
3 . 5 . 1 . 1 T h e p r o v i s i o n s o f t he present Chap te r c o v e r t h e 

r equ i r emen t s o n emis s ions t o a i r from sources o f p o w e r , o i l 
t a n k e r cargo sys tems a n d serv ice sys tems onboa rd , as w e l l 
as r equ i r emen t s f o r discharges t o sea from sources o f 
p o w e r , from ship's sys tems a n d e q u i p m e n t o f m a c h i n e r y 
spaces a n d from cargo areas o f o i l t ankers , c h e m i c a l t ankers 
a n d N L S tankers , from sewage sys tems , a n t i - f o u l i n g a n d 
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ba l las t sys tems , as w e l l as t h e r e q u i r e m e n t s f o r t he 
p r e v e n t i o n o f p o l l u t i o n b y garbage. 

3.5.1.2 T h e r e q u i r e d d o c u m e n t a t i o n is speci f ied i n 3 .4 . 
3.5.2 P r e v e n t i o n o f a i r p o l l u t i o n . 
3 .5.2.1 G e n e r a l . 
3.5.2.1.1 F u e l o i l supp l i ed t o t h e sh ip s h a l l n o t c o n t a i n 

i n o r g a n i c acids o r c h e m i c a l wastes t ha t can endanger a sh ip , 
b r i n g h a r m t o t he c r e w o r tha t c an add t o a i r p o l l u t i o n . 

3.5.2.1.2 F u e l o i l s h a l l b e c o n t r o l l e d i n accordance 
w i t h F u e l O i l M a n a g e m e n t P l a n , F u e l O i l R e c o r d B o o k . 

Q u a l i t y o f o r d e r e d f u e l o i l a n d q u a l i t y o f r e c e i v e d 
f u e l o i l a c c o r d i n g t o b u n k e r d e l i v e r y n o t e s h a l l b e 
d o c u m e n t e d i n F u e l O i l R e c o r d B o o k ( r e f e r t o r e g u l a ­
t i o n s 18.3 a n d 1 8 . 4 o f A n n e x V I t o M A R P O L 7 3 / 7 8 , as 
w e l l as D i r e c t i v e 9 9 / 3 2 / E U , as a m e n d e d ) . 

F u e l O i l M a n a g e m e n t P l a n s h a l l c o m p r i s e adequa te 
p rocedu re s f o r r e p l a c e m e n t o f f u e l o i l i n o r d e r t o m a k e 
su re t h a t f u e l o i l b u r n t i n t h e e n g i n e i n t h e S O x e m i s s i o n 
c o n t r o l a rea i s o f t h e r e q u i r e d q u a l i t y . R e l e v a n t sh ip ' s l o g 
s h a l l c o n t a i n e v i d e n c e t h a t t h e f u e l o i l o f t h e r e q u i r e d 
q u a l i t y w a s u s e d i n r e l e v a n t areas. 

3.5.2.1.3 S E C P s h a l l b e r e a d i l y ava i l ab l e i n a l l ships 
u s i n g exhaus t gas c l ean ing s y s t e m t o reduce S O x e m i s s i o n 
t o c o n f i r m c o m p l i a n c e w i t h t h e r equ i r emen t s o f r egu la ­
t i o n s 14 .1 a n d 4 . 1 4 o f A n n e x V I t o M A R P O L 7 3 / 7 8 . 

T h i s P l a n s h a l l l i s t a l l s h i p ' s p l a n t s f o r b u r n i n g f u e l 
o i l , w h i c h c o m p l y w i t h t h e o p e r a t i n g r e q u i r e m e n t s 
s p e c i f i e d i n t h e a b o v e r e g u l a t i o n s b y a d o p t i o n o f t h e 
a p p r o v e d s y s t e m s p e c i f i e d a b o v e . 

3.5.2.1.4 B u n k e r d e l i v e r y n o t e s h a l l b e a c c o m p a n i e d 
b y s a m p l e o f s u p p l i e d f u e l o i l p r o p e r l y sea led a n d s i g n e d 
b y r e p r e s e n t a t i v e s o f t h e b u n k e r i n g c o m p a n y , s h i p 
m a s t e r o r s h i p o f f i c e r r e s p o n s i b l e f o r b u n k e r i n g o p e r a ­
t i o n s . B u n k e r d e l i v e r y n o t e s h a l l b e k e p t o n b o a r d f o r 
t h r e e y e a r s . F u e l o i l s a m p l e s h a l l b e s t o r e d u n d e r sh ip ' s 
o f f i c e r s c o n t r o l u n t i l t h e e n d o f c o n s u m p t i o n b u t n o t less 
t h a n 12 m o n t h s f r o m t h e date o f s u p p l y . 

T h i s n o t e s h a l l c o n f i i m tha t a f u e l o i l i s supp l i ed i n 
accordance w i t h r egu la t ions 14 a n d 18 o f A n n e x V I t o 
M A R P O L 7 3 / 7 8 , i .e . s u l p h u r con ten t i n t h e supp l i ed f u e l 
o i l comp l i e s w i t h t he appl icable r equ i r emen t s a n d the re are 
n o i n o r g a n i c acids a n d c h e m i c a l wastes i n th i s f u e l o i l . 

F o r t h e p u r p o s e o f cross - re fe rence t h e n u m b e r o f 
s a m p l e s h a l l b e s ta ted i n t h e n o t e . 

3.5.2.1.5 S a m p l i n g e q u i p m e n t a n d t e s t i n g p r o c e ­
d u r e s s h a l l c o m p l y w i t h p r o v i s i o n s o f d o c u m e n t s 
s p e c i f i e d i n 3 . 3 . 3 . 

I n o r d e r t o f u l f i l l t h e r e q u i r e m e n t s o f I M O r e s o l u t i o n 
M E P C . 1 8 2 ( 5 9 ) i n respect o f m e t h o d a n d p l ace o f f u e l o i l 
s a m p l i n g t h e s h i p s h a l l b e fitted w i t h t h e s a m p l i n g d e v i c e 
o f a p p r o v e d s t r u c t u r e ( i r r e s p e c t i v e w h e t h e r t h e f u e l o i l 
s u p p l i e r has a s a m p l i n g d e v i c e f o r i n s t a l l a t i o n o n t h e 
i n l e t heade r o f r e c e i v i n g s h i p o r n o t ) . 

3.5.2.1.6 T h e s h i p s h a l l h a v e a v a l i d I n t e r n a t i o n a l 
A i r P o l l u t i o n P r e v e n t i o n ( L A P P ) C e r t i f i c a t e i n accor­
dance w i t h A n n e x V I t o M A R P O L 7 3 / 7 8 . 

3.5.2.2 P r e v e n t i o n o f p o l l u t i o n b y e m i s s i o n f r o m 
m a r i n e d i e s e l e n g i n e s . 

3.5.2.2.1 N O x e m i s s i o n r e s t r i c t i o n s are a p p l i e d t o 
e n g i n e s p e r m a n e n t l y fitted o n b o a r d o f p o w e r m o r e t h a n 
1 3 0 k W excep t e n g i n e s t h a t are p a r t o f a n y e q u i p m e n t 
u s e d i n e m e r g e n c y s o l e l y a n d e n g i n e s o n l i f e b o a t s . 

3.5.2.2.2 L e v e l o f e m i s s i o n f r o m e n g i n e s o n a l l sh ips 
s h a l l c o m p l y w i t h A n n e x V I t o M A R P O L 7 3 / 7 8 . 

3.5.2.2.3 I f N O x e m i s s i o n i s m o n i t o r e d o n sh ips b y 
m e a n s o f dev i ce s fitted i n f u e l o i l o r e x h a u s t gas s y s t e m s 
o r i n a d d i t i o n t o t h e m , t h e n s u c h s y s t e m s s h a l l b e 
o p e r a t e d a n d c o n t r o l l e d i n accordance w i t h p rocedu re s 
i n c l u d i n g m a n u f a c t u r e r s ' m a n u a l s a n d s h a l l b e a p p r o v e d 
b y t h e R e g i s t e r o r o t h e r c l a s s i f i c a t i o n soc ie ty . 

3.5.2.2.4 A p p r o p r i a t e i n t e r n a t i o n a l ce r t i f i ca tes s h a l l 
b e i s s u e d t o m a r i n e e n g i n e s o f p o w e r m o r e t h a n 1 3 0 k W 
( e x c e p t e m e r g e n c y ones a n d t h o s e f o r l i f e b o a t s ) a n d t o 
e x h a u s t gas c l e a n i n g s y s t e m s t o r educe S O x e m i s s i o n ( i f 
a p p l i c a b l e ) i n a c c o r d a n c e w i t h A n n e x V I t o 
M A R P O L 7 3 / 7 8 a n d ГМО r e s o l u t i o n M E P C . 1 8 4 ( 5 9 ) . 

3.5.2.2.5 I f t h e e x h a u s t gas c l e a n i n g s y s t e m i s u s e d 
t o r e d u c e N O x e m i s s i o n , t h e e n g i n e a n d t h e a b o v e s y s t e m 
f o r w h i c h i t i s i n s t a l l e d are t r e a t e d as a s i n g l e w h o l e . T h e 
e x h a u s t gas c l e a n i n g s y s t e m t o r e d u c e N O x e m i s s i o n 
s h a l l b e o f a p p r o v e d des ign . 

3.5.2.2.6 M e a s u r e m e n t s o f N O x e m i s s i o n l e v e l f r o m 
d i e s e l e n g i n e s w i t h e x h a u s t gas c l e a n i n g s y s t e m t o 
reduce N O x e m i s s i o n o r w i t h o u t i t s h a l l c o m p l y w i t h 
m e t h o d s s p e c i f i e d i n t h e N O x T e c h n i c a l C o d e . M e a s u r e ­
m e n t s a n d tests s h a l l b e p e r f o r m e d a n d d o c u m e n t e d i n 
accordance w i t h t h e p r o v i s i o n s o f t h e G u i d e l i n e s o n 
M a r i n e D i e s e l E n g i n e s S u r v e y i n C o m p l i a n c e w i t h t h e 
T e c h n i c a l C o d e o n C o n t r o l o f E m i s s i o n o f N i t r o g e n 
O x i d e s f r o m M a r i n e D i e s e l E n g i n e s . 

3.5.2.2.7 C o m p l i a n c e w i t h S O x e m i s s i o n r e s t r i c t i o n s 
i s m a i n l y a c h i e v e d b y u se o f l o w - s u l p h u r c o n t e n t f u e l o i l . 
A l t e r n a t i v e l y , a n e x h a u s t gas c l e a n i n g s y s t e m m a y b e 
u s e d t o r educe S O x e m i s s i o n t o a t t a i n t h e r e q u i r e d l e v e l 
o f S O x e m i s s i o n . T h e m a x i m u m s u l p h u r c o n t e n t i n f u e l 
o i l s u p p l i e d t o t h e s h i p i s 3 ,5 p e r cent . W h e n a n e x h a u s t 
gas c l e a n i n g s y s t e m i s used , t h e S 0 2 ( p p m ) / C 0 2 ( % v / v ) 
r a t i o s h a l l n o t exceed 1 5 1 , 7 . 

3 5 2 . 2 . 8 I f a ship operates i n S O x emiss ion con t ro l area 
( inc lud ing por ts) the su lphur content i n fue l o i l shal l n o t 
exceed 1,00 per s en t W h e n a n exhaust gas cleaning sys tem is 
used, the S 0 2 ( p p m y C O z ( % v / v ) ra t io shal l n o t exceed 43 ,3 . 

3.5.2.2.9 D u r i n g o p e r a t i o n o f sh ips i n t h e t e r r i t o r i a l 
seas, coas t a l z o n e s a n d E U p o r t s t h e s u l p h u r c o n t e n t i n 
f u e l o i l s h a l l n o t e x c e e d v a l u e s s p e c i f i e d i n E U C o u n c i l 
D i r e c t i v e 1 9 9 9 / 3 2 / E U , as a m e n d e d ( a r t i c l e s 3 a n d 4 ) . 

3.5.2.2.10 D u r i n g o p e r a t i o n o f pa s senge r s h i p s 
engaged o n t h e r e g u l a r v o y a g e s t o / f r o m t h e E U p o r t s 
t h e s u l p h u r c o n t e n t i n f u e l o i l s h a l l n o t e x c e e d v a l u e s 
s p e c i f i e d i n D i r e c t i v e 2 0 0 5 / 3 3 / E U ( a r t i c l e 4 a ) . 

3.5.2.2.11 T r a n s i t i o n f r o m o n e t y p e o f f u e l o i l t o 
a n o t h e r w h i l e c o m i n g i n a n d o u t o f t h e S O x e m i s s i o n 
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c o n t r o l areas s p e c i f i e d i n A n n e x V I t o M A R P O L 7 3 / 7 8 , 
as w e l l as w h i l e c o m i n g i n a n d o u t o f t h e E U t e r r i t o r i a l 
w a t e r s i n c l u d i n g m o o r i n g a n d a n c h o r i n g i n t h e E U p o r t s 
s h a l l b e r e g i s t e r e d i n t h e sh ip ' s l o g . 

3.5.2.2.12 D u r i n g s u r v e y o f engines f i t t ed w i t h t he 
exhaust gas c leaning systems t o reduce S O x emi s s ion , t he 
compl iance w i t h S O x e m i s s i o n n o r m s specified i n t he 
G u i d e l i n e s f o r O n - B o a r d E x h a u s t G A S - S O x C l e a n i n g 
S y s t e m ( M O r e s o l u t i o n M E P C . 1 8 4 ( 5 9 ) ) sha l l b e con f i rmed . 

3.5.2.3 P r e v e n t i o n o f p o l l u t i o n b y e m i s s i o n f r o m 
b o i l e r s a n d i n e r t gas gene ra to r s . 

3.5.2.3.1 C o m p l i a n c e w i t h r e s t r i c t i o n s o f S O x 

e m i s s i o n f r o m b o i l e r s a n d i n e r t gas gene ra to r s i s m a i n l y 
a c h i e v e d b y u se o f l o w - s u l p h u r c o n t e n t f u e l o i l w i t h 
s u l p h u r c o n t e n t c o m p l y i n g w i t h 3 . 5 . 2 . 2 . 7 t o 3 . 5 . 2 . 2 . 1 0 . 

3.5.2.3.2 A l t e r n a t i v e l y , a n e x h a u s t gas c l e a n i n g 
s y s t e m m a y b e u s e d t o r educe S O x e m i s s i o n t o r e a c h 
t h e r e q u i r e d l e v e l o f S O x e m i s s i o n . T h e u se o f s u c h 
s y s t e m i s sub jec t t o spec i a l c o n s i d e r a t i o n b y t h e R e g i s t e r 
i n each p a r t i c u l a r case. 

3.5.2.4 P r e v e n t i o n o f p o l l u t i o n b y re f r igeran t e m i s s i o n . 
3.5.2.4.1 T h e r e q u i r e m e n t s o f t h e p r e s e n t S e c t i o n f o r 

p r e v e n t i o n o f p o l l u t i o n b y r e f r i g e r a n t e m i s s i o n are 
a p p l i e d t o ca rgo r e f r i g e r a t i n g p l a n t s , a i r c o n d i t i o n i n g 
p l a n t s a n d r e f r i g e r a t i n g s y s t e m s o f a l l sh ips . 

T h e s a i d r e q u i r e m e n t s are n o t a p p l i e d t o a u t o n o m o u s 
h o m e a i r - c o n d i t i o n e r s , r e f r i g e r a t o r s a n d f reezers p e r m a ­
n e n t l y sea led a n d h a v i n g n o c o n n e c t i o n s f o r r e f r i g e r a n t 
c h a r g i n g o n b o a r d . 

3.5.2.4.2 I n acco rdance w i t h p r o v i s i o n s o f t h e 
M o n t r e a l P r o t o c o l 1 9 8 7 c r i t e r i a f o r r e f r i g e r a n t e m i s s i o n 
are l i m i t e d b y r e q u i r e m e n t s r e l a t i v e t o q u a l i t i e s o f u s e d 
r e f r i g e r a n t s i n r e l a t i o n t o t h e i r o z o n e d e p l e t i n g p o t e n t i a l 
( O D P ) a n d g l o b a l w a r m i n g p o t e n t i a l ( G W P ) . 

3.5.2.4.3 I t i s n o t a l l o w e d t o u se o z o n e - d e p l e t i n g 
substances o n sh ips . 

T h e f o l l o w i n g substances m a y b e u s e d as r e f r i g e r ­
ants o n b o a r d : 

n a t u r a l r e f r i g e r a n t s ( s u c h as, a m m o n i a ( N H 3 ) o r 
c a r b o n i c a c i d ( C 0 2 ) ) ; 

h y d r o f l u o r o c a r b o n ( H F C ) w i t h O D P = 0 a n d 
G W P < 3 5 0 0 . 

3.5.2.4.4 T h e R e f r i g e r a n t M a n a g e m e n t P r o c e d u r e 
s h a l l b e i m p l e m e n t e d o n b o a r d t h e sh ips t o c o n t r o l 
p resence o f l e a k s w h i c h s h a l l c o n t a i n as a m i n i m u m t h e 
f o l l o w i n g i ssues : 

o p e r a t i o n o f r e f r i g e r a t i n g p l a n t s t o p r e v e n t / m i n i m i z e 
p o s s i b l e l e a k s ; 

p e r i o d i c i t y o f i n s p e c t i o n s o f r e f r i g e r a t i n g p l a n t s 
a i m e d a t f i n d i n g l e a k s a n d k e e p i n g r eco rds o f t h e i r 
q u a n t i t y ; 

p e r f o r m i n g c o r r e c t i v e a c t i o n s i f l e a k s exceed n o r m s , 
o p e r a t i n g l i m i t a t i o n s t o p r e v e n t s u c h l e a k s . 

C o r r e c t i v e a c t i o n s s h a l l b e p e r f o r m e d b e f o r e t h e 
q u a n t i t y o f l e a k s reaches 1 0 p e r cen t o f t h e t o t a l q u a n t i t y 
o f r e f r i g e r a n t i n each s y s t e m . 

3.5.2.4.5 I n o r d e r t o r e g e n e r a t e a r e f r i g e r a n t , 
c o m p r e s s o r s s h a l l b e ab le t o d i scha rge r e f r i g e r a n t from 
t h e s y s t e m i n t o t h e r e l e v a n t r e c e i v e r o f t h e l i q u i d 
r e f r i g e r a n t . A d d i t i o n a l l y , r e g e n e r a t i n g u n i t s s h a l l b e 
fitted t o d i scha rge r e f r i g e r a n t from t h e s y s t e m i n t o t h e 
e x i s t i n g r e f r i g e r a n t r e c e i v e r s o r a p p r o p r i a t e r e ce ive r s . 

3.5.2.4.6 W h e n d i f f e r e n t t y p e s o f r e f r i g e r a n t s are 
used , m e a s u r e s s h a l l b e p r o v i d e d t o p r e v e n t m i x i n g o f 
s u c h substances . 

3.5.2.4.7 I n o r d e r t o m a k e s u r e t h e r e a r e n o 
e m i s s i o n s t o a i r o r t h a t t h e y a re r e d u c e d t o m i n i m u m , 
r e f r i g e r a n t s i n t h e r e f r i g e r a t i n g s y s t e m s s h a l l b e c o n ­
t r o l l e d b y a p p r o p r i a t e m e t h o d t o d i s c o v e r a l l t y p e s o f 
l e a k s , i n c l u d i n g t h o s e t h a t are u s u a l l y n o t d i s c o v e r e d b y 
t h e a u t o m a t i c l e a k d e t e c t i o n s y s t e m . 

O n e o f t h e f o l l o w i n g m e t h o d s o r c o m b i n a t i o n 
t h e r e o f m a y b e u s e d : 

l e a k d e t e c t i o n s y s t e m a p p r o p r i a t e f o r t h e u s e d 
r e f r i g e r a n t w i t h s i g n a l i n g i f r e f r i g e r a n t i s f o u n d o u t s i d e 
r e f r i g e r a t i n g s y s t e m ; 

m e a s u r i n g o f r e f r i g e r a n t l e v e l i n t h e r e f r i g e r a t i n g 
s y s t e m w i t h l o w l e v e l s i g n a l i n g ; 

r e g i s t e r i n g r e f r i g e r a n t l e v e l i n spec i a l j o u r n a l a t 
c e r t a i n i n t e r v a l s ( o n c e i n a w e e k as a m i n i m u m ) t o f i n d 
o u t m i n o r l e a k s . 

3.5.2.5 P r e v e n t i o n o f p o l l u t i o n b y f i r e e x t i n g u i s h i n g 
m e d i a e m i s s i o n . 

3.5.2.5.1 N a t u r a l fire e x t i n g u i s h i n g m e d i a ( such as 
a rgon , n i t r o g e n , C 0 2 ) used i n fixed fire e x t i n g u i s h i n g 
sys tems are n o t cons idered as o z o n e dep le t ing substances. 

3.5.2.5.2 W h e n o t h e r fire e x t i n g u i s h i n g m e d i a ( f o r 
i n s t ance , h y d r o f l u o r o c a r b o n s ( H F C ) a re u s e d i n f i x e d f i r e 
e x t i n g u i s h i n g s y s t e m s , t h e m a d i a s h a l l h a v e t h e f o l l o w ­
i n g p r o p e r t i e s : G W P < 4 0 0 0 , O D P = 0 . 

3.5.2.6 P r e v e n t i o n o f p o l l u t i o n b y v o l a t i l e o r g a n i c 
c o m p o u n d s e m i s s i o n . 

3.5.2.6.1 I n o r d e r t o p r e v e n t e m i s s i o n o f V O C from 
o i l t a n k e r s c a r r y i n g c rude o i l , p e t r o l e u m p r o d u c t s , as 
w e l l as from c h e m i c a l t a n k e r s c a r r y i n g c h e m i c a l cargoes 
w i t h f l a s h p o i n t <60°C, s tandards f o r c a rgo v a p o u r 
d i s c h a r g e s y s t e m s s h a l l b e a p p l i e d a c c o r d i n g t o 
M S C / C i r c . 5 8 5 . 

3.5.2.6.2 A p p r o v e d t e c h n i c a l d o c u m e n t a t i o n f o r t he 
cargo v a p o u r discharge s y s t e m i n c l u d i n g p r i n c i p a l d i a g r a m 
o f t h e p i p e l i n e f o r v a p o u r c o l l e c t i o n o n o i l t a n k e r w i t h 
i n d i c a t i o n o f l o c a t i o n a n d pu rpose o f a l l c o n t r o l a n d safe ty 
a r rangements as w e l l as cargo t ransfer i n s t r u c t i o n s h a l l b e 
ava i l ab l e o n b o a r d . T h i s i n s t r u c t i o n s h a l l c o n t a i n i n f o r m a ­
t i o n o n t h e m a x i m u m p e r m i s s i b l e speed o f cargo transfer , 
m a x i m u m pressure d rop i n t h e sh ip v a p o u r c o l l e c t i o n 
s y s t e m a t d i f fe ren t speeds o f l o a d i n g , o p e r a t i o n t h r e s h o l d 
o f each h igh - sped o r v a c u u m v a l v e etc. 

3.5.2.6.3 I n a d d i t i o n t o t h e I n t e r n a t i o n a l A i r 
P o l l u t i o n P r e v e n t i o n ( L A P P ) C e r t i f i c a t e t h e r e s h a l l b e a 
n o t e o n t h e p resence o f ca rgo v a p o u r c o l l e c t i o n s y s t e m 
fitted a n d a p p r o v e d i n accordance w i t h M S C / C i r c . 5 8 5 . 
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3.5.2.6.4 A n a p p r o v e d V O C M a n a g e m e n t P l a n s h a l l 
b e a v a i l a b l e o n b o a r d t h e s h i p . 

3.5.2.7 P r e v e n t i o n o f p o l l u t i o n b y e m i s s i o n f r o m 
s h i p b o a r d i n c i n e r a t o r s . 

3.5.2.7.1 S h i p b o a r d i n c i n e r a t o r s s h a l l b e t y p e -
approved i n accordance w i t h I M O r e s o l u t i o n M E P C . 7 6 ( 4 0 ) . 

3.5.2.7.2 A p p r o v e d d i a g r a m s o f t h e i n c i n e r a t o r 
s y s t e m s , t h e c o p y o f I n c i n e r a t o r T y p e A p p r o v a l 
C e r t i f i c a t e as w e l l as i n c i n e r a t o r o p e r a t i o n a l m a n u a l 
s h a l l b e a v a i l a b l e o n b o a r d t h e s h i p . 

3.5.2.7.3 T h e C e r t i f i c a t e o f C o m p l i a n c e o f E q u i p ­
m e n t a n d A r r a n g e m e n t s o f t h e S h i p w i t h t h e R e q u i r e ­
m e n t s o f A n n e x V t o M A R P O L 7 3 / 7 8 , as w e l l as t h e 
A p p e n d i x t o t h e I n t e r n a t i o n a l A i r P o l l u t i o n P r e v e n t i o n 
( L A P P ) C e r t i f i c a t e s h a l l c o n t a i n n o t e s o n s h i p b o a r d 
i n c i n e r a t o r c o r r e s p o n d i n g t o I M O r e s o l u t i o n 
M E P C . 7 6 ( 4 0 ) . 

3.5.2.7.4 O p e r a t i o n o f i n c i n e r a t o r s s h a l l b e i n accor­
dance w i t h r e g u l a t i o n 16 o f A n n e x V I t o M A R P O L 7 3 / 7 8 
a n d t h e a p p r o v e d G a r b a g e M a n a g e m e n t P l a n , a n d b e 
r e c o r d e d i n t h e G a r b a g e R e c o r d B o o k s p e c i f i e d i n 
regula t ions 9 ( 2 ) a n d 9 ( 3 ) o f A n n e x V t o M A R P O L 7 3 / 7 8 , 
r e s p e c t i v e l y . 

3.5.2.8 E n e r g y e f f i c i e n c y . 
3.5.2.8.1 N e w s h i p o f 4 0 0 gross t o n n a g e a n d a b o v e 

s h a l l b e c o n s t r u c t e d a n d o p e r a t e d i n c o m p l i a n c e w i t h 
chap te r 4 i n A n n e x V I t o M A R P O L 7 3 / 7 8 ( I M O 
r e s o l u t i o n M E P C . 2 0 3 ( 6 2 ) ) i n t e r m s o f e n e r g y e f f i c i e n c y 
d e p e n d i n g o n t h e s h i p t y p e a n d p r o p u l s i o n p l a n t . 

3.5.2.8.2 E a c h ( n e w a n d e x i s t i n g ) s h i p o f 4 0 0 gross 
t o n n a g e a n d a b o v e , excep t p l a t f o r m s ( i n c l u d i n g f l o a t i n g 
o f f s h o r e o i l - a n d - g a s p r o d u c t i o n u n i t s ) , m o b i l e o f f s h o r e 
d r i l l i n g u n i t s i r r e s p e c t i v e o f p r o p u l s i o n p l a n t s a n d a n y 
n o n - s e l f - p r o p e l l e d s h i p , s h a l l k e e p o n b o a r d a n d 
i m p l e m e n t S h i p E n e r g y E f f i c i e n c y M a n a g e m e n t P l a n s 
( S E E M P ) . 

3.5.3 P r e v e n t i o n o f m a r i n e e n v i r o n m e n t p o l l u t i o n . 
3.5.3.1 G e n e r a l . 
C o m p l i a n c e w i t h t h e r e q u i r e m e n t s s h a l l b e c o n ­

f i r m e d i n accordance w i t h 3 . 2 t o 3 . 4 . 
3.5.3.2 D i s c h a r g e o f c a r go res idues . 
3.5.3.2.1 D i s c h a r g e c r i t e r i a f o r ca rgo r e s idues a p p l y 

t o t a n k e r s c a r r y i n g c rude o i l , p e t r o l e u m p r o d u c t s o r 
n o x i o u s substances i n b u l k . 

3.5.3.2.2 D i s c h a r g e o f c o n t a m i n a t e d ba l las t w a t e r o r 
w a s h i n g w a t e r f r o m t h e area o f cargo t anks o f o i l t ankers , 
as w e l l as discharge o f b i l g e w a t e r f r o m m a c h i n e r y spaces 
o f a n y sh ip s h a l l b e carr ied o u t b y t h e s y s t e m o f a u t o m a t i c 
m e a s u r i n g , r eco rd a n d c o n t r o l o f discharge o f ba l las t a n d 
w a s h i n g wa te r , as w e l l as f i l t e r i n g e q u i p m e n t f o r discharge 
o f b i l g e wa te r , respect ively . D i s c h a r g e c r i t e r i a s h a l l b e i n 
c o m p l i a n c e w i t h A n n e x I t o M A R P O L 7 3 / 7 8 . 

3.5.3.2.3 E a c h t a n k e r d e s i g n e d f o r t h e ca r r i age o f 
n o x i o u s substances i n b u l k s h a l l b e e q u i p p e d w i t h p u m p s 
a n d p i p e l i n e s , p r o v i d i n g s t r i p p i n g o f e a c h t a n k c a r r y i n g 
cargoes w i t h p o l l u t i o n ca tegor ies X , Y a n d Z , i n t h e w a y 

t h a t t h e q u a n t i t y o f r e s idues i n t h e t a n k a n d assoc ia ted 
p i p i n g does n o t exceed 7 5 1 i n accordance w i t h A n n e x П 
t o M A R P O L 7 3 / 7 8 . D i s c h a r g e o f c o n t a m i n a t e d w a t e r t o 
sea s h a l l b e c a r r i e d o u t b y m e a n s s p e c i f i e d i n A n n e x I I t o 
M A R P O L 7 3 / 7 8 . 

3.5.3.2.4 T h e a b o v e d ischarges a n d d i scha rge t o 
s h o r e r e c e p t i o n f a c i l i t i e s s h a l l b e d o c u m e n t e d i n t h e O i l 
R e c o r d B o o k , o r C a r g o R e c o r d B o o k , f o r o i l t a n k e r s a n d 
c h e m i c a l t a n k e r s , r e s p e c t i v e l y . 

3.5.3.3 S t r u c t u r a l measures a n d e q u i p m e n t f o r p r e v e n ­
t i o n o f o i l sp i l l s d u r i n g cargo opera t ions a n d b u n k e r i n g . 

3.5.3.3.1 O i l t a n k e r s , c h e m i c a l t a n k e r s a n d N L S 
t a n k e r s s h a l l h a v e f i t t e d a n d i m p l e m e n t e d m e a n s a n d 
a r r a n g e m e n t s t o r e d u c e t h e p o s s i b i l i t y o f o i l o r N L S s p i l l 
o n d e c k r e a c h i n g t h e sea. 

3.5.3.3.2 T o keep cargo spi l ls w i t h i n t he cargo area, 
p r o v i s i o n sha l l b e m a d e f o r a pe rmanen t con t inuous c o a m i n g 
o n t he cargo deck ex tend ing f r o m side t o side a n d from a 
p o i n t 02L f o r w a r d o f amidsh ips t o the aft end o f t he cargo 
deck w i t h the m i n i m u m heights g i v e n i n Tab le 3 .5 .3 .3 .2: 

T a b l e 3.5.3.3.2 

M i n i m u m h e i g h t s o f c o n t i n u o u s c o a m i n g 

S h i p s o f 100000 t 
d e a d w e i g h t a n d o v e r 

0 , 2 L f o r w a r d o f a m i d s h i p s 0,25 m S h i p s o f 100000 t 
d e a d w e i g h t a n d o v e r A f t e n d o f c a r g o d e c k 0,40 m 

S h i p s o f l e s s t h a n 
1 0 0 0 0 0 1 d e a d w e i g h t 

0 , 2 L f o r w a r d o f a m i d s h i p s 0,10 m S h i p s o f l e s s t h a n 
1 0 0 0 0 0 1 d e a d w e i g h t A f t e n d o f c a r g o d e c k 0,25 m 

3.5.3.3.3 T o co l lec t poss ib le o i l sp i l l s d u r i n g cargo 
opera t ions t he m a i n deck i n t h e cargo area s h a l l b e f i t t ed 
w i t h a deck scupper s y s t e m f o r c o l l e c t i o n o f t he sp i l l ed 
cargo w i t h i t s a c c u m u l a t i o n i n t he h o l d i n g t a n k o r a s lop 
t a n k . T h e deck scupper s y s t e m m a y b e arranged e i ther w i t h 
a m a n u a l l y operated v a l v e o r w i t h a u t o m a t i c scuppers. 

T h e d r a i n a g e s h a l l b e u s e d d u r i n g ca rgo o p e r a t i o n s 
w h e r e ca rgo s p i l l s m a y occur , a n d s h a l l n o t b e u s e d 
u n d e r n o r m a l c o n d i t i o n s w h e n a t sea. W h e n a t sea, d e c k 
scupper s y s t e m s h a l l p r e c l u d e f ree sur face e f fec t w i t h 
n e g a t i v e i m p a c t o n t h e ship ' s s t a b i l i t y . 

3.5.3.3.4 O n o i l t a n k e r s , c h e m i c a l t a n k e r s a n d N L S 
t a n k e r s t h e p o i n t s w h e r e ca rgo hoses are c o n n e c t e d t o 
ca rgo m a n i f o l d s s h a l l b e fitted w i t h s p i l l t r a y s w i t h 
a r r a n g e m e n t f o r s p i l l s c o l l e c t i o n t o t h e t a n k . 

T h e t r a y s s h a l l h a v e t h e f o l l o w i n g m i n i m u m 
d i m e n s i o n s : 

t r a y l e n g t h s h a l l b e so t h a t t h e ca rgo m a n i f o l d doesn ' t 
e x t e n d b e y o n d f o r w a r d a n d a f t ends o f t h e t r a y ; 

w i d t h — at leas t 1,8 m , a t t h a t t h e s p i l l t r a y e x t e n d s 
a t leas t 1,2 m o u t b o a r d o f t h e e n d o f t h e m a n i f o l d flange; 

m i n i m u m d e p t h — 0,3 m . 
3.5.3.3.5 O i l t a n k e r s , c h e m i c a l t a n k e r s a n d N L S 

t a n k e r s s h a l l b e f i t t e d w i t h m e a n s t o a d e q u a t e l y s u p p o r t 
hoses i n w a y o f ship ' s s ide abreast o f m a n i f o l d s . T h e 
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s u p p o r t s h a l l p r e f e r a b l y b e a r r a n g e d as a h o r i z o n t a l 
c u r v e d p l a t e o r p i p e s e c t i o n . 

3.5.3.3.6 O i l t a n k e r s , c h e m i c a l t a n k e r s a n d N L S 
t a n k e r s s h a l l b e fitted w i t h a c l o s e d s o u n d i n g s y s t e m 
w i t h h i g h a n d m a x i m u m l e v e l a l a r m s . A l t e r n a t i v e l y , a 
h i g h l e v e l a l a r m m a y b e accepted i n c o m b i n a t i o n w i t h a 
c l o s e d s o u n d i n g s y s t e m , p r o v i d e d t h e a l a r m i s i n d e p e n ­
den t f r o m t h e s o u n d i n g s y s t e m . 

3.5.3.3.7 F u e l o i l , l u b r i c a t i n g o i l a n d o t h e r p e t r o l e u m 
p r o d u c t s b u n k e r t a n k s o n a l l sh ips s h a l l b e fitted w i t h 
h i g h l e v e l a l a r m t o p r e v e n t o v e r f i l l i n g . 

3.5.33.8 B u n k e r i n g s ta t ions , v e n t a n d o v e r f l o w pipes 
a n d o t h e r areas w h e r e p e t r o l e u m products sp i l l s m a y occur 
s h a l l b e fitted w i t h s p i l l t r ays t o p r e v e n t t h e i r escape t o sea. 
Capac i ty : 8 0 1 f o r ships o f 3 0 0 t o 1 6 0 0 gross tonnage ; 1 6 0 1 
f o r ships o f 1 6 0 0 gross tonnage a n d above . 

3 .533 .9 A n y o i l t a n k e r i n v o l v e d i n S T S o p e r a t i o n s 
s h a l l c a r r y o n b o a r d a n a p p r o v e d p l a n h o w t o c o n d u c t 
S T S o p e r a t i o n s ( S T S O p e r a t i o n s P l a n ) i n c o m p l i a n c e 
w i t h ГМО r e s o l u t i o n M E P C . 1 8 6 ( 5 9 ) . 

3.53.4 B a l l a s t w a t e r m a n a g e m e n t . 
3.53.4.1 B a l l a s t w a t e r m a n a g e m e n t i s a i m e d a t 

m i n i m i z i n g o r p r e v e n t i o n o f t r a n s p o r t o f h a r m f u l aqua t i c 
o r g a n i s m s a n d p a t h o g e n s f r o m o n e g e o g r a p h i c a l a rea t o 
ano the r . F o r t h i s p u r p o s e , t h e spec i a l m e a n s f o r s h i p ' s 
b a l l a s t w a t e r m a n a g e m e n t s p e c i f i e d i n r e g u l a t i o n B - 3 o f 
t h e I n t e r n a t i o n a l C o n v e n t i o n f o r t h e C o n t r o l a n d 
M a n a g e m e n t o f S h i p ' s B a l l a s t W a t e r a n d S e d i m e n t s , 
2 0 0 4 , s h a l l b e p r o v i d e d o n b o a r d . 

3.53.4.2 A l l sh ips w h e r e t h e m e t h o d o f b a l l a s t w a t e r 
e x c h a n g e a t sea i s u s e d f o r b a l l a s t w a t e r m a n a g e m e n t , 
s h a l l b e p r o v i d e d w i t h t h e B a l l a s t W a t e r M a n a g e m e n t 
P l a n a c c o r d i n g t o t h e I n s t r u c t i o n f o r t h e D e v e l o p m e n t o f 
B a l l a s t W a t e r M a n a g e m e n t P l a n s d e v e l o p e d f o r e a c h 
s h i p a n d a p p r o v e d b y t h e R e g i s t e r . 

I f t h e p l a n n i n g o f b a l l a s t w a t e r e x c h a n g e b y t h e c r e w 
i s p r o v i d e d f o r , t h e s h i p s h a l l b e a d d i t i o n a l l y p r o v i d e d 
w i t h s p e c i a l s o f t w a r e p r o g r a m s f o r b a l l a s t w a t e r 
e x c h a n g e p l a n n i n g . 

3.53 .43 B a l l a s t s y s t e m u s e d d u r i n g b a l l a s t w a t e r 
e x c h a n g e a t sea s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s 
o f 8 .7 , P a r t V I I I " S y s t e m s a n d P i p i n g " . 

3.53.4.4 A n y s h i p s h a l l c a r r y o n b o a r d a n a p p r o v e d 
B a l l a s t W a t e r M a n a g e m e n t P l a n a n d B a l l a s t W a t e r 
R e c o r d B o o k . 

3.53.4.5 A n y s h i p fitted w i t h b a l l a s t w a t e r t r e a t m e n t 
s y s t e m s h a l l h a v e a c o p y o f t h e T y p e A p p r o v a l 
C e r t i f i c a t e f o r t h i s s y s t e m i s s u e d b y t h e R e g i s t e r o n 
b e h a l f o f t h e A d m i n i s t r a t i o n o f t h e R u s s i a n F e d e r a t i o n . 

3.53.5 P r e v e n t i o n o f p o l l u t i o n a t o i l c o n t a m i n a t e d 
w a t e r d i scharge . 

3.53.5.1 O i l c o n t a m i n a t e d w a t e r d i scha rge r e q u i r e ­
m e n t s a p p l y t o a l l sh ips a c c o r d i n g t o r e g u l a t i o n s 15 a n d 
3 4 o f A n n e x I t o M A R P O L 7 3 / 7 8 . 

3.53.5.2 I n a d d i t i o n t o t he r equ i r emen t s o f A n n e x I t o 
M A R P O L 7 3 / 7 8 , each sh ip s h a l l b e fitted w i t h t he b i l g e 

w a t e r h o l d i n g t a n k o f su f f i c i en t capaci ty agreed w i t h t he 
Reg i s t e r f o r b i l g e w a t e r d isposa l t o r ecep t ion fac i l i t i es . 

3.53.6 P r e v e n t i o n o f p o l l u t i o n b y garbage. 
3.53.6 .1 R e q u i r e m e n t s f o r a v a i l a b i l i t y o f p l aca rds , 

G a r b a g e M a n a g e m e n t P l a n a n d garbage r e c o r d k e e p i n g 
a p p l y t o a l l sh ips a c c o r d i n g t o r e g u l a t i o n 9 o f A n n e x V t o 
M A R P O L 7 3 / 7 8 . 

3.53.6.2 A p r o c e d u r e f o r ga rbage s o r t i n g a n d 
v o l u m e r e d u c i n g s h a l l b e a v a i l a b l e o n b o a r d i n a d d i t i o n 
t o G a r b a g e M a n a g e m e n t P l a n . 

3.53 .63 A sh ip s h a l l b e equipped w i t h t he m a r k e d 
conta iners w i t h t i g h t covers f o r garbage s o r t i n g , c o l l e c t i o n 
a n d storage p r i o r t o i ts discharge t o the sea i n t h e a l l o w e d 
areas i n accordance w i t h t he r egu la t ions 3 t o 5 o f A n n e x V 
t o M A R P O L 7 3 / 7 8 o r p r i o r t o i t s i n c i n e r a t i o n i n t he sh ip 
inc inera tors o r discharge t o shore r ecep t ion fac i l i t i es . 

3.53.7 P r e v e n t i o n o f p o l l u t i o n b y sewage . 
3.53.7 .1 A l l sh ips s h a l l h a v e a v a l i d I n t e r n a t i o n a l 

S e w a g e P o l l u t i o n P r e v e n t i o n C e r t i f i c a t e . 
3.53.7.2 A l l sh ips s h a l l as a m i n i m u m b e fitted w i t h 

a s e w a g e c o m m i n u t i o n a n d d i s i n f e c t i o n s y s t e m a p p r o v e d 
b y t h e ship ' s o f f i c e r s , a n d a s e w a g e h o l d i n g t a n k o f 
s u f f i c i e n t c a p a c i t y w i t h v i s u a l a n d a u d i b l e a l a r m 
o p e r a t i n g i n case o f 8 0 p e r cen t filling o f t h e t a n k . 

3.53 .73 A l l sh ips s h a l l b e f i t t e d w i t h p i p e l i n e s w i t h 
a s t a n d a r d d i s cha rge c o n n e c t i o n i n accordance w i t h 
r e g u l a t i o n 1 0 o f A n n e x I V t o M A R P O L 7 3 / 7 8 f o r 
s e w a g e d i scha rge t o r e c e p t i o n f a c i l i t i e s . 

3.53.7.4 A l l sh ips s h a l l b e p r o v i d e d w i t h c a l c u l a ­
t i o n s o f t h e ra te o f d i scha rge o f u n t r e a t e d s e w a g e 
a p p r o v e d b y t h e Reg i s t e r . T h e s e c a l c u l a t i o n s s h a l l b e 
d r a w n u p a c c o r d i n g t o R e c o m m e n d a t i o n o n S tanda rds 
f o r t h e R a t e o f D i s c h a r g e o f U n t r e a t e d S e w a g e f r o m 
S h i p s ( r e f e r t o I M O r e s o l u t i o n M E P C . 1 5 7 ( 5 5 ) ) . 

W h e r e a s h i p s h a l l d i scha rge s e w a g e from a h o l d i n g 
t a n k u s i n g a p u m p w i t h a f i x e d d e l i v e r y , t h e p u m p c a n 
e i t h e r b e c a l i b r a t e d a t t h e ra te p e r m i t t e d a t 4 k n o t s , o r 
c a l i b r a t e d f o r a spec i f i c m i n i m u m ship ' s speed i n excess 
o f 4 k n o t s . 

I n case o f p u m p w i t h a v a r i a b l e d e l i v e r y t h e r a t e o f 
d i scha rge m a y b e inc reased u p t o m a x i m u m p e r m i s s i b l e 
d i scha rge r a t e w h i c h co r r e sponds t o t h e sh ip ' s m a x i m u m 
s u m m e r d r a u g h t a n d m a x i m u m s e r v i c e s p e e d b y 
i n c r e a s i n g o f p u m p d e l i v e r y p r o v i d e d t h e ship ' s speed 
co r r e sponds t o t h e m a x i m u m ra t e o f d i scha rge . 

3.53.7.5 A l l s e w a g e d ischarges , w h e t h e r t o sea o r t o 
shore -based r e c e p t i o n f a c i l i t i e s s h a l l b e r e c o r d e d i n t h e 
a p p r o p r i a t e r e c o r d b o o k w i t h i n d i c a t i o n o f date , l o c a t i o n 
a n d q u a n t i t y o f s e w a g e d i scha rged . I n cases w h e r e 
u n t r e a t e d s e w a g e i s d i s c h a r g e d t o sea, t h e r e c o r d s h a l l 
i n c l u d e i n f o r m a t i o n o n t h e ship ' s speed w h i c h s h a l l 
c o r r e s p o n d t o t h e a p p r o v e d ra te o f d i scha rge a n d t h e 
d i s tance t o t h e nea res t s h o r e ( m o r e 12 n a u t i c a l m i l e s 1 ) a t 
t h e m o m e n t o f d i scharge . 

' H e r e i n a f t e r a n a u t i c a l m i l e i s e q u a l t o 1852 m . 
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3.5.3.8 A n t i - f o u l i n g s y s t e m s 
3.5.3.8.1 A n t i - f o u l i n g s y s t e m s ( c o a t i n g s ) c o n t a i n i n g 

o r g a n o - t i n c o m p o u n d s ( T r i b u t i l t i n ( T B T ) ) as t h e a c t i v e 
i n g r e d i e n t s are n o t p e r m i t t e d . 

3.5.3.8.2 Sh ip s o f 4 0 0 gross t onnage a n d u p w a r d s 
s h a l l ca r ry I n t e r n a t i o n a l A n t i - F o u l i n g S y s t e m Cer t i f i ca te / 
S t a t emen t o f C o m p l i a n c e o f A n t i - F o u l i n g S y s t e m w i t h t h e 
I n t e r n a t i o n a l C o n v e n t i o n o n the C o n t r o l o f H a r m f u l A n t i -
F o u l i n g S y s t e m s o n Sh ips , 2 0 0 1 ( A F S - C o n v e n t i o n ) . 

3.5.3.8.3 S h i p s h a v i n g a l e n g t h o f 2 4 m ( I C 6 6 ) a n d 
m o r e b u t o f less t h a n 4 0 0 gross t o n n a g e s h a l l c a r r y 
d e c l a r a t i o n s o n c o m p l i a n c e o f t h e i r a n t i - f o u l i n g s y s t e m s 
w i t h A F S - C o n v e n t i o n i n a c c o r d a n c e w i t h f o r m o f 
A d d e n d a 2 t o A n n e x 4 t o A F S C o n v e n t i o n o r w i t h 
A n n e x П1 o f E U R e g u l a t i o n 7 8 2 / 2 0 0 3 ( R e g u l a t i o n 5 o f 
A n n e x 4 t o A F S - C o n v e n t i o n ) . 

3.5.3.9 P r e v e n t i o n o f l u b r i c a t i n g o i l a n d h y d r a u l i c 
o i l l eakages i n t o seawater . 

3.5.3.9.1 R e q u i r e m e n t s f o r p r e v e n t i o n o f l eakages o f 
l u b r i c a t i n g o i l a n d h y d r a u l i c o i l i n t o s eawa te r s h a l l b e 
a p p l i e d i n t h e f o l l o w i n g cases: 

i f o i l - l u b r i c a t e d s t e r n t u b e b e a r i n g s a n d s e a l i n g 
a r r a n g e m e n t s a re p r o v i d e d ; 

i f t h e r e i s a p o s s i b i l i t y t h a t l u b r i c a t i n g o i l w i l l s p i l l 
i n t o t h e s eawa te r f r o m t h e l u b r i c a t i n g o i l s y s t e m o f t h e 
s t e e r i n g gear b e a r i n g ; 

i f s e a w a t e r c o o l e d e n g i n e s a re p r o v i d e d ; 
i f t h e r e i s a p r o b a b i l i t y t h a t o i l f r o m t h e h y d r a u l i c 

s y s t e m w i l l s p i l l i n t o t h e seawater . 
3.5.3.9.2 Occur rence o f l u b r i c a t i n g o i l a n d h y d r a u l i c 

o i l ope ra t ing leakages i n t o seawater sha l l b e c o n t i n u o u s l y 
m o n i t o r e d . I f ev idence o f leakage is f o u n d , co r rec t ive 
act ions s h a l l b e i n i t i a t e d a n d recorded i n t he ship's l o g . F o r 
t h i s purpose a l l t he i n s i g n i f i c a n t o i l l eaks s h a l l b e m o n i t o r e d 
b y t he app roved m a n u a l o r a u t o m a t i c m e t h o d s . 

3.5.3.9.3 I n case o f o i l - l u b r i c a t e d s t e r n t u b e b e a r i n g s 
a n d / o r s e a l i n g a r r a n g e m e n t s , t h e a b o v e r e q u i r e m e n t s 
s h a l l b e c o n s i d e r e d i n a d d i t i o n t o t h e r e q u i r e m e n t s f o r o i l 
l e v e l i n d i c a t o r s a n d l o w l e v e l a l a r m o f l u b r i c a t i n g o i l 

A i r pipe or overflow 
Pipe-

Case 1 

t a n k s as w e l l as e n v i r o n m e n t a l s a f e t y o f s t e r n t u b e 
a r r a n g e m e n t s ( r e f e r t o 5 . 6 . 4 a n d 5 . 7 , P a r t V I I " M a c h i n e r y 
I n s t a l l a t i o n s " ) . 

3.5.3.10 P r e v e n t i o n o f p o l l u t i o n i n case o f t h e h u l l 
d a m a g e . 

3.5.3.10.1 T h e s h i p w i t h t h e d e s c r i p t i v e n o t a t i o n s 
O i l t a n k e r o r O i l / o r e c a r r i e r o r C h e m i c a l t a n k e r i n t h e 
class n o t a t i o n s h a l l b e p r o v i d e d w i t h d o u b l e h u l l a n d 
d o u b l e b o t t o m i n t h e ca rgo a rea i n accordance w i t h 
r e g u l a t i o n 19 o f A n n e x I t o M A R P O L 7 3 / 7 8 . 

3.5.3.10.2 R e q u i r e m e n t s t o t h e d a m a g e t r i m a n d 
s t a b i l i t y charac te r i s t i cs s p e c i f i e d i n 3 . 3 , P a r t V " S u b ­
d i v i s i o n " s h a l l b e u s e d d u r i n g f l o o d i n g o f a n y c o m p a r t ­
m e n t , i f p r o v i s i o n s o f 3 . 4 o f t h e a b o v e P a r t d o n o t s p e c i f y 
m o r e r i g i d r e q u i r e m e n t s . 

3.5.3.10.3 A n y s h i p s h a l l b e fitted w i t h t h e o n b o a r d 
s o f t w a r e t o ca l cu l a t e i n t a c t t r i m , s t a b i l i t y a n d s t r e n g t h 
a n d t o ca l cu l a t e d a m a g e d s h i p t r i m a n d s t a b i l i t y . 

3.5.3.10.4 O i l t a n k e r s o f 6 0 0 t d e a d w e i g h t a n d o v e r , 
as w e l l as o t h e r sh ip s , w i t h a n aggregate f u e l o i l t a n k s 
capac i t y 6 0 0 m 3 a n d o v e r s h a l l h a v e p r o m p t access t o 
c o m p u t e r i z e d , shore -based d a m a g e s t a b i l i t y a n d r e s i d u a l 
s t r u c t u r a l s t r e n g t h c a l c u l a t i o n p r o g r a m s i n accordance 
w i t h r e g u l a t i o n 3 7 . 4 o f A n n e x I t o M A R P O L 7 3 / 7 8 . 

3.5.3.10.5 S h i p s h a v i n g a n aggrega te f u e l o i l t a n k s 
capac i t y 6 0 0 m 3 a n d o v e r s h a l l h a v e d o u b l e h u l l a n d 
d o u b l e b o t t o m t o p r o t e c t f u e l o i l t a n k s i n accordance 
w i t h r e g u l a t i o n 1 2 A o f A n n e x I t o M A R P O L 7 3 / 7 8 . 

3.5.3.10.6 L o c a t i o n o f s u c t i o n w e l l s i n f u e l o i l t a n k s 
s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f r e g u l a t i o n 1 2 A . 1 0 
o f A n n e x I t o M A R P O L 7 3 / 7 8 . 

3.5.3.10.7 T h e v a l v e s f o r f u e l o i l p i p e l i n e s l o c a t e d a t 
a d i s t ance less t h a n h f r o m t h e ship ' s b o t t o m s h a l l b e 
a r r a n g e d a t a d i s t ance o f n o t less t h a n A / 2 f r o m t h e sh ip ' s 
b o t t o m ( r e f e r t o F i g . 3 . 5 . 3 . 1 0 . 7 ) . 

3.5.3.11 Seg rega t ed b a l l a s t t a n k s . 
3.53.11.1 Segregated bal last t anks sha l l be p r o v i d e d o n 

ships w i t h the descript ive n o t a t i o n O i l t a n k e r o r O i l / o r e 
c a r r i e r o r C h e m i c a l t a n k e r i n t he class no t a t i on . 

F u e l o i l pipeline 

F i g . 3 .5 .3.10.7 
S y m b o l s : 

h = t h e m i n i m u m d i s t a n c e o f f u e l o i l t a n k s l o c a t i o n from t h e m o u l d e d l i n e o f t h e b o t t o m s h e l l p l a t i n g , i n m ; 
w = t h e m i n i m u m d i s t a n c e o f f u e l o i l t a n k s l o c a t i o n from t h e m o u l d e d l i n e o f t h e s i d e s h e l l p l a t i n g , i n m ; 
F . O . T . = f u e l o i l t a n k . 
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3 . 5 . 3 . 1 1 . 2 T h e capac i t y o f t h e segrega ted b a l l a s t 
t a n k s s h a l l b e so d e t e r m i n e d t h a t t h e s h i p m a y opera te 
s a f e l y o n b a l l a s t v o y a g e s w i t h o u t r e c o u r s e t o t h e u se o f 
ca rgo t a n k s f o r w a t e r ba l l a s t . 

3 .5 .4 P r e v e n t i o n o f p o l l u t i o n a t s h i p r e c y c l i n g . 
3 . 5 . 4 . 1 A l l s h i p s s h a l l h a v e a S t a t e m e n t o f 

C o m p l i a n c e t o I M O r e s o l u t i o n o n S h i p R e c y c l i n g 
" G r e e n P a s s p o r t " ( f o r m 2 . 4 . 8 ) w i t h S u p p l e m e n t 
( f o r m 2 . 4 . 8 - 1 ) a c c o r d i n g t o t h e G u i d e l i n e s o n S h i p 
R e c y c l i n g ( r e f e r t o I M O r e s o l u t i o n A . 9 6 2 ( 2 3 ) ) , w i t h 
a d d i t i o n s o r a m e n d m e n t s t h e r e t o c u r r e n t l y adop ted . 

3 .5 .4 .2 T h e a b o v e S t a t e m e n t w i t h S u p p l e m e n t s h a l l 
b e p e r m a n e n t l y a v a i l a b l e o n b o a r d t h r o u g h o u t t h e sh ip ' s 
o p e r a t i n g l i f e . T h e s h i p o w n e r s h a l l c o n t i n u o u s l y upda t e 
t h e S u p p l e m e n t a n d i n c l u d e t h e r e t o a l l m a j o r sh ip ' s 
s t r u c t u r e a n d e q u i p m e n t c h a n g e s t o m a i n t a i n t h e 
i n f o r m a t i o n o f t h e S u p p l e m e n t ( f o r m 2 . 4 . 8 - 1 ) a c t u a l . 

3 . 5 . 5 E n v i r o n m e n t a l r e s p o n s i b i l i t i e s . 
A l l sh ips s h a l l h a v e a r e s p o n s i b l e e n v i r o n m e n t a l 

o f f i c e r o n b o a r d . 
T h i s o f f i c e r s h a l l b e r e s p o n s i b l e f o r t h e f o l l o w i n g : 
c h e c k i n g t h e c o m p l i a n c e w i t h t h e e n v i r o n m e n t 

p o l l u t i o n p r e v e n t i o n r e q u i r e m e n t s ; 
m o n i t o r i n g t h e i m p l e m e n t a t i o n o f t h e r e l e v a n t 

p rocedu re s ; 
m a i n t a i n i n g t h e r e l e v a n t sh ips ' l o g s ; 
e d u c a t i o n a n d t r a i n i n g o f p e r s o n n e l i n t h e r e l e v a n t 

e n v i r o n m e n t a l p rac t i ces . 
T h e r e s p o n s i b l e e n v i r o n m e n t a l o f f i c e r m a y de lega te 

a u t h o r i t i e s t o o t h e r c r e w m e m b e r s r e m a i n i n g r e s p o n s i b l e 
f o r t h e o r g a n i z a t i o n o f e n v i r o n m e n t p r o t e c t i o n m e a s u r e s 
o n b o a r d t h e s h i p . 

3.6 T E C H N I C A L R E Q U I R E M E N T S 
F O R A S S I G N I N G T H E D I S T I N G U I S H I N G M A R K E C O - S 

I N T H E C L A S S N O T A T I O N 

3 . 6 . 1 I n t r o d u c t i o n . 
3 . 6 . 1 . 1 T h e p r o v i s i o n s o f t h e p r e sen t C h a p t e r c o v e r 

t h e r e q u i r e m e n t s f o r e m i s s i o n s t o a i r f r o m sources o f 
p o w e r , ca rgo s y s t e m s o f o i l t a n k e r s a n d s e r v i c e s y s t e m s 
o n b o a r d t h e s h i p , as w e l l as t h e r e q u i r e m e n t s f o r 
d i scharges t o sea f r o m sources o f p o w e r , s h i p b o a r d 
s y s t e m s a n d e q u i p m e n t o f m a c h i n e r y spaces, f r o m ca rgo 
areas o f o i l t a n k e r s , c h e m i c a l t a n k e r s a n d N L S t a n k e r s , 
f r o m s e w a g e s y s t e m s , a n t i - f o u l i n g s y s t e m s a n d b a l l a s t 
s y s t e m s o f t h e s h i p , as w e l l as t h e r e q u i r e m e n t s f o r 
p r e v e n t i o n o f p o l l u t i o n b y garbage . 

3 . 6 . 1 . 2 R e q u i r e m e n t s f o r a s s i g n i n g t h e d i s t i n g u i s h ­
i n g m a r k E C O - S i n t h e class n o t a t i o n a re m o r e s t r i n g e n t 
as regards p r e v e n t i o n o f a i r a n d m a r i n e e n v i r o n m e n t 
p o l l u t i o n as c o m p a r e d t o t h e r e q u i r e m e n t s f o r a s s i g n i n g 
t h e d i s t i n g u i s h i n g m a r k E C O i n t h e class n o t a t i o n . 

3 . 6 .1 .3 T h e r e q u i r e d d o c u m e n t a t i o n i s l i s t e d i n 3 . 4 . 3 . 

3 . 6 . 2 P r e v e n t i o n o f a i r p o l l u t i o n . 
3 . 6 . 2 . 1 G e n e r a l . 
3 . 6 . 2 . 1 . 1 C o m p l i a n c e w i t h t h e r e q u i r e m e n t s s h a l l b e 

c o n f i r m e d i n accordance w i t h 3 .2 t o 3 . 4 . 
3 .6 .2 .1 .2 F u e l o i l t o b e used o n b o a r d s h a l l c o m p l y w i t h 

t he r equ i r emen t s o f 3 .5 .2 .2 .7 t o 3 .5 .2 .2 .10 a n d 3 .6 .2 .2 .4 . 
3 . 6 . 2 . 2 P r e v e n t i o n o f p o l l u t i o n b y e m i s s i o n f r o m 

m a r i n e d i e s e l e n g i n e s . 
3 . 6 . 2 . 2 . 1 N O x e m i s s i o n r e s t r i c t i o n s are a p p l i e d t o 

e n g i n e s p e r m a n e n t l y fitted o n b o a r d o f p o w e r m o r e t h a n 
1 3 0 k W excep t e n g i n e s t h a t are p a r t o f a n y e q u i p m e n t 
u s e d i n e m e r g e n c y s o l e l y a n d e n g i n e s o n l i f e b o a t s . 

3 . 6 . 2 . 2 . 2 L e v e l o f e m i s s i o n f r o m e n g i n e s o n a l l sh ips 
s h a l l n o t e x c e e d t h e f o l l o w i n g m a x i m u m v a l u e s 
p r o c e e d i n g from n o m i n a l r . p . m . o f e n g i n e s : 

13,3 g / K w - h w h e n n < 1 3 0 r p m ; 
( 4 4 n ( " ° ' 2 3 ) - 0 , l ) g / K w - h w h e n n > 1 3 0 r p m , 

b u t < 2 0 0 0 r p m ; 
7 , 6 g / K w h w h e n n > 2 0 0 0 r p m . 
3 . 6 . 2 . 2 . 3 T h e e x h a u s t gas c l e a n i n g s y s t e m t o r educe 

N O x e m i s s i o n ( i f f i t t e d ) s h a l l c o m p l y w i t h t h e r e q u i r e ­
m e n t s o f 3 . 5 . 2 . 2 . 

3 .6 .2 .2 . 4 I f a s h i p opera tes i n S O x e m i s s i o n c o n t r o l 
a rea ( i n c l u d i n g p o r t s ) t h e s u l p h u r c o n t e n t i n f u e l o i l s h a l l 
n o t exceed 0 , 1 0 p e r cent . T r a n s i t i o n from o n e t y p e o f 
f u e l o i l t o a n o t h e r w h i l e c o m i n g i n a n d o u t o f t h e p o r t o r 
w h i l e c o m i n g i n a n d o u t o f t h e S O x e m i s s i o n c o n t r o l a rea 
s p e c i f i e d i n A n n e x V I t o M A R P O L 7 3 / 7 8 s h a l l b e 
r e g i s t e r e d i n t h e sh ip ' s l o g . W h e n a n e x h a u s t gas 
c l e a n i n g s y s t e m i s u sed , t h e S 0 2 ( p p m ) / C 0 2 ( 5 % v / v ) 
r a t i o s h a l l n o t exceed 4 . 3 . 

3 . 6 . 2 . 2 . 5 F o r engines fitted w i t h t he exhaus t gas 
c l ean ing sys tems t o reduce S O x e m i s s i o n , t h e c o m p l i a n c e 
w i t h S O x e m i s s i o n n o r m s specif ied i n t he G u i d e l i n e s f o r 
O n - B o a r d E x h a u s t G A S - S O x C l e a n i n g S y s t e m 
(ГМО r e s o l u t i o n M E P C . 1 8 4 ( 5 9 ) ) s h a l l b e c o n f i r m e d d u r i n g 
s u r v e y b y t h e R e g i s t e r o r o t h e r c lass i f i ca t ion society. 

3 . 6 .2 .3 P r e v e n t i o n o f p o l l u t i o n b y e m i s s i o n from 
b o i l e r s a n d i n e r t gas gene ra to r s . 

3 . 6 . 2 . 3 . 1 C o m p l i a n c e w i t h r e s t r i c t i o n s o f S O x 

e m i s s i o n f r o m b o i l e r s a n d i n e r t gas gene ra to r s i s m a i n l y 
a c h i e v e d b y u se o f l o w - s u l p h u r c o n t e n t f u e l o i l w i t h 
s u l p h u r c o n t e n t c o m p l y i n g w i t h 3 . 6 . 2 . 2 . 4 t o 3 . 6 . 2 . 2 . 5 . 

3 . 6 . 2 . 3 . 2 A l t e r n a t i v e l y , a n e x h a u s t gas c l e a n i n g 
s y s t e m m a y b e u s e d t o r educe S O x e m i s s i o n t o r e a c h 
t h e r e q u i r e d l e v e l o f S O x e m i s s i o n . T h e u se o f s u c h 
s y s t e m i s sub jec t t o spec i a l c o n s i d e r a t i o n b y t h e R e g i s t e r 
i n each p a r t i c u l a r case. 

3.6.2 .4 P r e v e n t i o n o f p o l l u t i o n b y re f r igeran t e m i s s i o n . 
3 .6 .2 . 4 . 1 T h e r e q u i r e m e n t s o f t h e p r e sen t S e c t i o n f o r 

p r e v e n t i o n o f p o l l u t i o n b y r e f r i g e r a n t e m i s s i o n s h a l l 
c o m p l y w i t h t h e r e q u i r e m e n t s o f 3 . 5 . 2 . 4 . 

3 .6 .2 .4 .2 T h e f o l l o w i n g substances m a y b e u s e d as 
r e f r i g e r a n t s o n b o a r d : 

n a t u r a l r e f r i g e r a n t s ( s u c h as, a m m o n i a ( N H 3 ) o r 
c a r b o n i c a c i d ( C 0 2 ) ) ; 
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hydrof luorocarbon ( H F C ) w i t h O D P = 0 and G W P < 1 8 9 0 . 
3.6.2.4.3 S t r u c t u r a l a n d o p e r a t i o n a l r e q u i r e m e n t s 

s h a l l c o m p l y w i t h 3 . 5 . 2 . 4 . 4 t o 3 . 5 . 2 . 4 . 8 . 
3.6.2.5 P r e v e n t i o n o f p o l l u t i o n b y f i r e e x t i n g u i s h i n g 

m e d i a e m i s s i o n . 
3.6.2.5.1 N a t u r a l f i r e ex t i ngu i sh ing m e d i a ( such as 

argon, n i t r ogen , C 0 2 ) used i n f i x e d f i r e ex t i ngu i sh ing 
systems are n o t considered as ozone deple t ing substances. 

3.6.2.5.2 W h e n o t h e r f i r e e x t i n g u i s h i n g m e d i a ( f o r 
i n s t ance , h y d r o f l u o r o c a r b o n s ( H F C ) a re u s e d i n f i x e d f i r e 
e x t i n g u i s h i n g s y s t e m s , t h e m a d i a s h a l l h a v e t h e f o l l o w ­
i n g p r o p e r t i e s : G W P < 1 6 5 0 , O D P = 0 . 

3.6.2.6 P r e v e n t i o n o f p o l l u t i o n b y v o l a t i l e o r g a n i c 
c o m p o u n d s e m i s s i o n . 

I n o r d e r t o p r e v e n t e m i s s i o n o f V O C f r o m o i l t a n k e r s 
c a r r y i n g c r u d e o i l , p e t r o l e u m p r o d u c t s o r c h e m i c a l 
cargoes w i t h f l a s h p o i n t < 6 0 °C, t h e r e q u i r e m e n t s o f 
3 . 5 . 2 . 6 s h a l l b e a p p l i e d . 

3.6.2.7 P r e v e n t i o n o f p o l l u t i o n b y e m i s s i o n f r o m 
s h i p b o a r d i n c i n e r a t o r s . 

S h i p b o a r d i n c i n e r a t o r s h a l l c o m p l y w i t h t h e r e q u i r e ­
m e n t s o f 3 . 5 . 2 . 7 . 

3.6.2.8 E n e r g y e f f i c i e n c y . 
3.6.2.8.1 E n e r g y e f f i c i e n c y s h a l l b e p r o v i d e d i n 

c o m p l i a n c e w i t h t h e r e q u i r e m e n t s i n 3 . 5 . 2 . 8 . 
3.6.3 P r e v e n t i o n o f m a r i n e e n v i r o n m e n t p o l l u t i o n . 
3.6.3.1 G e n e r a l . 
C o m p l i a n c e w i t h t h e r e q u i r e m e n t s s h a l l b e c o n ­

f i r m e d i n accordance w i t h 3 . 2 t o 3 . 4 . 
3.6.3.2 D i s c h a r g e o f ca r go res idues . 
3.6.3.2.1 D i s c h a r g e c r i t e r i a f o r ca r go r e s idues f o r 

t a n k e r s c a r r y i n g c rude o i l , p e t r o l e u m p r o d u c t s o r n o x i o u s 
substances i n b u l k a re s p e c i f i e d i n 3 . 5 . 3 . 2 . 

3.6.3.2.2 E a c h t a n k e r d e s i g n e d f o r t h e ca r r i age o f 
n o x i o u s substances i n b u l k s h a l l b e e q u i p p e d w i t h p u m p s 
a n d p i p e l i n e s , p r o v i d i n g s t r i p p i n g o f e a c h t a n k c a r r y i n g 
cargoes w i t h p o l l u t i o n ca tegor ies X , Y a n d Z , i n t h e w a y 
t h a t t h e q u a n t i t y o f r e s idues i n t h e t a n k a n d assoc ia ted 
p i p i n g does n o t exceed 5 0 1 i n accordance w i t h A n n e x П 
t o M A R P O L 7 3 / 7 8 . D i s c h a r g e o f c o n t a m i n a t e d w a t e r t o 
sea s h a l l b e c a r r i e d o u t b y m e a n s s p e c i f i e d i n A n n e x I I t o 
M A R P O L 7 3 / 7 8 . 

3.6.3.2.3 C a r g o t a n k s s h a l l h a v e s m o o t h i n n e r 
surfaces a n d b e e q u i p p e d w i t h c a r go w e l l s f o r e f f i c i e n t 
s t r i p p i n g . H o r i z o n t a l f r a m i n g s h a l l b e a v o i d e d as f a r as 
p rac t i cab le . C o r r u g a t e d b u l k h e a d s m a y b e a l l o w e d w i t h 
t h e m a x i m u m h o r i z o n t a l a n g l e o f c o r r u g a t i o n s o f 65°. 

3.6.3.2.4 A w a s h i n g s y s t e m w i t h t h e c l e a n i n g 
m a c h i n e s so a r r a n g e d t h a t a l l t h e surfaces o f each t a n k 
b e w a s h e d i s o b l i g a t o r y . 

3.6.3.3 S t r u c t u r a l measures a n d e q u i p m e n t f o r p r e v e n ­
tion o f o i l sp i l l s d u r i n g cargo opera t ions a n d b u n k e r i n g . 

3.6.3.3.1 O i l t a n k e r s , c h e m i c a l t a n k e r s a n d N L S 
t a n k e r s s h a l l h a v e f i t t e d a n d i m p l e m e n t e d m e a n s a n d 
a r r a n g e m e n t s t o r e d u c e t h e p o s s i b i l i t y o f o i l o r N L S s p i l l 
o n d e c k r e a c h i n g t h e sea a c c o r d i n g t o 3 . 5 . 3 . 3 . 2 . 

3.6.3.3.2 T o c o l l e c t p o s s i b l e o i l s p i l l s d u r i n g ca rgo 
o p e r a t i o n s t h e m a i n d e c k i n t h e ca rgo a rea s h a l l b e f i t t e d 
w i t h a d e c k scupper s y s t e m f o r c o l l e c t i o n o f t h e s p i l l e d 
ca rgo a c c o r d i n g t o 3 . 5 . 3 . 3 . 3 . 

3.6.3.3.3 O n o i l t a n k e r s , c h e m i c a l t a n k e r s a n d N L S 
t a n k e r s a l l c a rgo m a n i f o l d s s h a l l b e f i t t e d w i t h s p i l l t r a y s 
w i t h a r r a n g e m e n t s f o r s p i l l s c o l l e c t i o n t o t h e t a n k 
a c c o r d i n g t o 3 . 5 . 3 . 3 . 4 . 

3.6.3.3.4 I n t h e d r a i n a g e c o l l e c t i n g s y s t e m , s h u t o f f 
v a l v e s s h a l l b e p r o v i d e d t o s top t h e d r a i n a g e i n t o 
c o l l e c t i n g t a n k s . 

3.6.3.3.5 O i l t a n k e r s , c h e m i c a l t a n k e r s a n d N L S 
t a n k e r s s h a l l b e f i t t e d w i t h m e a n s t o s u p p o r t hoses 
a c c o r d i n g t o 3 . 5 . 3 . 3 . 5 . 

3.6.3.3.6 O i l t a n k e r s , c h e m i c a l t a n k e r s a n d N L S 
t a n k e r s s h a l l b e f i t t e d w i t h a c l o s e d s o u n d i n g s y s t e m 
w i t h h i g h a n d m a x i m u m l e v e l a l a r m s . 

3.6.3.3.7 E q u i p m e n t o f t a n k s f o r f u e l o i l , l u b r i c a t i n g 
o i l a n d o t h e r p e t r o l e u m p r o d u c t s b u n k e r i n g i n a l l sh ip s , 
as w e l l as e q u i p m e n t o f b u n k e r i n g s t a t i o n s , v e n t a n d 
o v e r f l o w p ipe s a n d o t h e r areas w h e r e p e t r o l e u m p r o d u c t s 
s p i l l s m a y o c c u r s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f 
3 . 5 . 3 . 3 . 7 a n d 3 . 5 . 3 . 3 . 8 . 

3.6.3.3.8 S p i l l t r a y s t o c o l l e c t p e t r o l e u m p r o d u c t s i n 
case o f o v e r f l o w a n d s p i l l a g e d u r i n g b u n k e r i n g s h a l l b e 
fitted w i t h t h e c l o s e d s y s t e m f o r c o l l e c t i n g p e t r o l e u m 
p r o d u c t s t o t h e h o l d i n g t a n k o r s l o p t a n k . 

3.6.3.4 B a l l a s t w a t e r m a n a g e m e n t . 
T h e r e q u i r e m e n t s o f 3 . 5 . 3 . 4 a re app l i c ab l e . 
3.6.3.5 P r e v e n t i o n o f p o l l u t i o n a t o i l c o n t a m i n a t e d 

w a t e r d i scharge . 
3.6.3.5.1 O i l c o n t a m i n a t e d w a t e r d i s cha rge r e q u i r e ­

m e n t s a p p l y t o a l l sh ips a c c o r d i n g t o r e g u l a t i o n s 15 a n d 
3 4 o f A n n e x I t o M A R P O L 7 3 / 7 8 . 

3.6.3.5.2 T h e m a x i m u m o i l c o n t e n t a t t h e o u t l e t o f 
b i l g e separa tors fitted o n b o a r d s h a l l n o t exceed 5 p p m . 

3.6.3.5.3 T h e a b o v e separa tors i n a l l cases s h a l l b e 
fitted w i t h 5 p p m b i l g e a l a r m a n d a u t o m a t i c s h u t - o f f 
v a l v e . 

3.6.3.5.4 E a c h s h i p s h a l l b e f i t t e d w i t h t h e b i l g e 
w a t e r h o l d i n g t a n k o f s u f f i c i e n t c apac i t y ag reed w i t h t h e 
R e g i s t e r f o r b i l g e w a t e r d i s p o s a l t o r e c e p t i o n f a c i l i t i e s . 
B i l g e w a t e r s h a l l b e c o l l e c t e d t o t h e a b o v e h o l d i n g t a n k 
from a l l b i l g e w e l l s o f m a c h i n e r y spaces. 

3.6.3.6 P r e v e n t i o n o f p o l l u t i o n b y garbage. 
3.6.3.6.1 P r e v e n t i o n o f p o l l u t i o n b y garbage s h a l l 

c o m p l y w i t h t h e r e q u i r e m e n t s o f 3 . 5 . 3 . 6 . 
3.6.3.6.2 A s h i p h a v i n g t h e d e s c r i p t i v e n o t a t i o n 

P a s s e n g e r s h i p i n t h e class n o t a t i o n s h a l l b e fitted w i t h 
t h e f o l l o w i n g e q u i p m e n t : 

m a r k e d c o n t a i n e r s f o r garbage o f t h e t o t a l c apac i t y t o 
p r o v i d e 1 0 0 p e r cen t d i s cha rge o f garbage t o t h e s h o r e 
r e c e p - t i o n f a c i l i t i e s i n accordance w i t h t h e r e q u i r e m e n t s 
3 . 5 . 3 . 6 ; 

f o o d w a s t e s c o m m i n u t o r s s h a l l p r o v i d e f o r c o m m i ­
n u t i o n t o p a r t i c l e s n o t e x c e e d i n g 2 5 m m i n s ize ; 
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i n c i n e r a t o r s s h a l l b e t y p e a p p r o v e d a c c o r d i n g t o 
ГМО r e s o l u t i o n M E P C . 7 6 ( 4 0 ) t o p r o v i d e f u l l s o l i d 
d o m e s t i c w a s t e i n c i n e r a t i o n w h e n a l l o w e d . 

3 .6 .3 .6 .3 S h i p s h a v i n g t h e d e s c r i p t i v e n o t a t i o n 
P a s s e n g e r s h i p i n t h e class n o t a t i o n s h a l l n o t d i s cha rge 
a n y w a s t e t o sea excep t f o r f o o d w a s t e h a v i n g passed 
t h r o u g h a c o m m i n u t e r w h e r e p e r m i t t e d b y i n t e r n a t i o n a l 
a n d l o c a l l e g i s l a t i o n . 

3 .6 .3 .7 P r e v e n t i o n o f p o l l u t i o n b y s ewage . 
3 . 6 . 3 .7 . 1 P r e v e n t i o n o f p o l l u t i o n b y s e w a g e s h a l l b e 

i n accordance w i t h 3 . 5 .3 .7 a n d 3 . 6 . 3 . 7 . 2 t o 3 . 6 . 3 . 7 . 4 . 
3 . 6 . 3 . 7 .2 S h i p s h a v i n g t h e d e s c r i p t i v e n o t a t i o n 

P a s s e n g e r s h i p i n t h e class n o t a t i o n s h a l l h a v e a s e w a g e 
h o l d i n g t a n k o f s u f f i c i e n t c a p a c i t y t o a l l o w s to rage o f 
b o t h s e w a g e ( " b l a c k w a t e r " ) a n d s a n i t a r y a n d d o m e s t i c 
w a s t e w a t e r s ( " g r e y w a t e r " ) w h i l e t h e s h i p i s i n t h e area 
w h e r e d i scha rge i s p r o h i b i t e d . T h e h o l d i n g t a n k s h a l l b e 
f i t t e d w i t h v i s u a l a n d a u d i b l e a l a r m o p e r a t i n g i n case o f 
8 0 p e r cen t f i l l i n g o f t h e t a n k . 

3 .6 .3 .7 .3 A s h i p s h a l l b e f i t t e d w i t h t h e s e w a g e 
t r e a t m e n t p l a n t b e i n g o f a t y p e a p p r o v e d a c c o r d i n g t o 
ГМО r e s o l u t i o n M E P C . 1 5 9 ( 5 5 ) o f t h e capac i t y s u f f i c i e n t 
t o p rocess b o t h s e w a g e a n d s a n i t a r y a n d d o m e s t i c w a s t e 
w a t e r s s i m u l t a n e o u s l y . 

3 . 6 . 3 .7 .4 T h e s e w a g e t r e a t m e n t p l a n t o f sh ips h a v i n g 
t h e d e s c r i p t i v e n o t a t i o n P a s s e n g e r s h i p i n t h e class 
n o t a t i o n s h a l l b e capab le t o t r ea t b o t h s e w a g e ( " b l a c k 
w a t e r " ) a n d s a n i t a r y a n d d o m e s t i c w a s t e w a t e r s ( " g r e y 
w a t e r " ) . 

3 .6 .3 .8 C o n t r o l o f h a r m f u l a n t i - f o u l i n g s y s t e m s . 
T h e r e q u i r e m e n t s o f 3 .5 .3 .8 a re app l i c ab l e . 
3 .6 .3 .9 P r e v e n t i o n o f l u b r i c a t i n g o i l a n d h y d r a u l i c 

o i l l eakages i n t o seawater . 
T h e r e q u i r e m e n t s o f 3 . 5 .3 .9 a re app l i c ab l e . 
3 .6 .3 .10 P r e v e n t i o n o f p o l l u t i o n i n case o f t h e h u l l 

d a m a g e . 
3 .6 .3 .10.1 T h e r e q u i r e m e n t s o f 3 . 5 . 3 . 1 0 are a p p l i c ­

ab le c o n s i d e r i n g t h e r e q u i r e m e n t s o f 3 . 6 . 3 . 1 0 . 2 . 
3 .6 .3 .10 .2 S h i p s h a v i n g i n d i v i d u a l f u e l o i l t a n k o r o i l 

r e s idues t a n k capac i t y e x c e e d i n g 3 0 m 3 s h a l l h a v e d o u b l e 
b o t t o m t o p r o t e c t f u e l o i l t a n k s a n d o i l r e s idues t a n k s 
l o c a t e d i n accordance w i t h r e g u l a t i o n 1 2 A . 6 o f A n n e x I 
t o M A R P O L 7 3 / 7 8 , e v e n i f t h e aggregate capac i t y o f f u e l 
o i l t a n k s i s less t h a n 6 0 0 m 3 . 

3 .6 .3 .11 Seg rega t ed b a l l a s t t a n k s . 
R e q u i r e m e n t s o f 3 . 5 . 3 . 1 1 a re app l i c ab l e . 

3.6.4 A d d i t i o n a l t e c h n i c a l m e a n s . 
3 .6.4.1 I n case o f f a i l u r e o f e s sen t i a l m a c h i n e r y o f 

t h e sh ip ' s p r o p u l s i o n p l a n t r e s p o n s i b l e f o r m a i n t a i n i n g 
t h e s h i p ' s m a n o e u v r a b i l i t y i n case o f e m e r g e n c y , 
a l t e r n a t i v e m e a n s s h a l l b e p r o v i d e d t o k e e p t h e sh ip ' s 
m a n o e u v r i n g charac te r i s t i c s . 

T h e f o l l o w i n g m e a n s m a y b e u s e d as a l t e r n a t i v e (as 
f a r as a p p l i c a b l e ) : 

t w o - a n d m u l t i - s h a f t p r o p u l s i o n p l a n t s ; 
s tern tube arrangements w i t h t he poss ib i l i t y o f t he i r 

repair w i t h o u t ship d o c k i n g and u s i n g e n v i r o n m e n t a l l y 
f r i end ly m e d i a f o r l ub r i ca t i on a n d s t e m tube bear ing coo l i ng ; 

a u x i l i a r y r e t r ac t ab le a z i m u t h t h r u s t e r s t o k e e p t h e 
sh ip ' s speed a n d cou r se i n case o f m a i n p r o p u l s i o n p l a n t 
d a m a g e ; 

f o u r - b l a d e p r o p e l l e r s w i t h de t achab l e b l a d e s t o 
ensu re p r o p u l s i o n i n case o f d a m a g e t o a b l a d e w h e r e 
t h e o p p o s i t e b l a d e i s r e m o v e d ; 

" P o w e r t a k e - i n " s y s t e m t o t r a n s m i t t h e p o w e r f r o m 
a n a u x i l i a r y e l ec t r i c p o w e r p l a n t t o t h e p r o p e l l e r i n case 
o f m a i n e n g i n e f a i l u r e ; 

t h r u s t e r s i n case o f m a i n s t e e r i n g gear d a m a g e . 
T h e a l t e r n a t i v e m e a n s t o p r e s e r v e t h e s h i p m a n ­

o e u v r a b i l i t y i s sub jec t t o spec i a l c o n s i d e r a t i o n b y t h e 
R e g i s t e r i n e a c h p a r t i c u l a r case. 

3.6.4.2 I n a d d i t i o n t o t h e n a v i g a t i o n a l e q u i p m e n t a n d 
sys t ems c o m p l y i n g w i t h t h e bas ic ( m a i n app l i cab le ) 
r equ i r emen t s o f P a r t V " N a v i g a t i o n a l E q u i p m e n t " o f t h e 
R u l e s f o r t he E q u i p m e n t o f S e a - G o i n g Sh ips , a sh ip s h a l l 
b e f i t t e d w i t h a n a u t o m a t i c g r o u n d c o l l i s i o n avo idance 
sy s t em, a n d the i n f o r m a t i o n o n t h e ship's m a n e u v e r i n g 
characterist ics s h a l l b e ava i l ab l e o n t he n a v i g a t i o n br idge . 

3 .6 .5 P r e v e n t i o n o f p o l l u t i o n a t s h i p r e c y c l i n g . 
T h e r e q u i r e m e n t s o f 3 . 5 . 4 a re app l i cab le . 
3.6.6 E n v i r o n m e n t a l r e s p o n s i b i l i t i e s . 
T h e r e q u i r e m e n t s o f 3 .5 .5 a re app l i cab le . 

3 .7 R E C O R D S 

3 . 7 . 1 A s a r e s u l t o f a p p l y i n g t h e r e q u i r e m e n t s o f t h e 
p r e sen t S e c t i o n , t h e f o l l o w i n g r eco rds w i l l b e i s sued : 

. 1 C l a s s i f i c a t i o n Cer t i f i ca t e ( f o r m 3 .1 .2 ) w i t h t he 
d i s t i n g u i s h i n g m a r k s E C O o r E C O - S i n t he class n o t a t i o n ; 

.2 R e p o r t o n S u r v e y o f t h e S h i p ( f o r m 6 . 3 . 1 0 ) . 
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4 R E Q U I R E M E N T S F O R T H E E Q U I P M E N T O F S H I P S I N C O M P L I A N C E 
W I T H T H E D I S T I N G U I S H I N G M A R K A N T I - I C E I N T H E C L A S S N O T A T I O N 

4 . 1 G E N E R A L 

4.1.1 S c o p e o f a p p l i c a t i o n . 
4.1.1.1 T h e r e q u i r e m e n t s f o r t h e e q u i p m e n t o f sh ips 

i n c o m p l i a n c e w i t h t h e d i s t i n g u i s h i n g m a r k A N T I - I C E 
i n t h e class n o t a t i o n a p p l y t o sh ips t h e d e s i g n a n d 
e q u i p m e n t o f w h i c h p r o v i d e e f f e c t i v e i c i n g p r o t e c t i o n . 
T h e s e r e q u i r e m e n t s a re a d d i t i o n a l t o t h e r e q u i r e m e n t s o f 
P a r t I " C l a s s i f i c a t i o n " , P a r t Ш " E q u i p m e n t , A r r a n g e ­
m e n t s a n d O u t f i t " , P a r t V i n " S y s t e m s a n d P i p i n g " a n d 
P a r t X I " E l e c t r i c a l E q u i p m e n t " o f t h e R u l e s f o r t h e 
C l a s s i f i c a t i o n a n d C o n s t r u c t i o n o f S e a - G o i n g S h i p s , as 
w e l l as P a r t I I " L i f e - S a v i n g A p p l i a n c e s " , P a r t Ш " S i g n a l 
M e a n s " , P a r t I V " R a d i o E q u i p m e n t " a n d P a r t V 
" N a v i g a t i o n a l E q u i p m e n t " o f t h e R u l e s f o r t h e E q u i p ­
m e n t o f S e a - G o i n g S h i p s . 

4.1.1.2 S h i p s c o m p l y i n g w i t h t h e r e q u i r e m e n t s 
o f t h e p r e s e n t S e c t i o n m a y b e a s s i g n e d w i t h t h e 
d i s t i n g u i s h i n g m a r k A N T I - I C E added t o t h e charac te r 
o f c l a s s i f i c a t i o n . 

4.1.1.3 T h e d i s t i n g u i s h i n g m a r k A N T I - I C E i n t h e 
class n o t a t i o n m a y b e ass igned t o sh ips u n d e r c o n s t r u c ­
t i o n a n d i n s e r v i c e . 

4.1.2 D e f i n i t i o n s a n d e x p l a n a t i o n s . 
F o r t h e p u r p o s e o f t h e p r e sen t S e c t i o n t h e f o l l o w i n g 

d e f i n i t i o n s a n d e x p l a n a t i o n s h a v e b e e n adop ted . 
D e - i c i n g i s r e m o v a l o f i ce a p p e a r i n g o n t h e 

ship ' s h u l l , s t ruc tu re s a n d e q u i p m e n t . 
I c i n g p r o t e c t i o n i s a set o f d e s i g n a n d 

o r g a n i z a t i o n a l m e a s u r e s a i m e d a t r e d u c t i o n o f t h e sh ip ' s 
i c i n g a n d r e d u c t i o n o f l a b o u r i n p u t i n t o i c e r e m o v a l 
d u r i n g o p e r a t i o n o f t h e s h i p . 

I c i n g i s a p rocess o f i c e a c c r e t i o n o n t h e ship ' s 
h u l l , s t ruc tu re s a n d e q u i p m e n t d u e t o sea w a t e r splashes 
o r f r e e z i n g o f m o i s t u r e c o n d e n s a t i n g o n t h e h u l l f r o m t h e 
a t m o s p h e r e . 

A n t i - i c i n g i s p r e v e n t i o n o f i ce f o r m a t i o n o n t h e 
ship ' s s t ruc tu re s a n d e q u i p m e n t b y m e a n s o f t h e i r h e a t i n g 
o r r e l e v a n t c o v e r i n g . 

I c i n g P r o t e c t i o n M a n u a l i s a d o c u m e n t 
d e s c r i b i n g a c t i o n s o f t h e ship ' s c r e w t o p r o v i d e i c i n g 
p r o t e c t i o n . T h e scope o f t h e M a n u a l a n d c o n t e n t s o f t h e 
i n f o r m a t i o n c o n t a i n e d t h e r e i n d e p e n d o n t h e ship ' s t y p e , 
p u r p o s e a n d area o f n a v i g a t i o n ; t h e y s h a l l b e c h o s e n i n 
t h e m o s t e f f i c i e n t w a y a n d agreed w i t h t h e R e g i s t e r . 

4.1.3 T e c h n i c a l d o c u m e n t a t i o n . 
4.1.3.1 T h e f o l l o w i n g t e c h n i c a l d o c u m e n t a t i o n s h a l l 

b e s u b m i t t e d t o t h e R e g i s t e r f o r a p p r o v a l t o a s s i g n t h e 
d i s t i n g u i s h i n g m a r k A N T I - I C E i n t h e class n o t a t i o n : 

. 1 a r r a n g e m e n t p l a n o f a n t i - i c i n g m e a n s w i t h 
i n d i c a t i o n o f t h e i r h e a t i n g capac i ty ; 

.2 c a l c u l a t i o n o f h e a t i n g c a p a c i t y o f a n t i - i c i n g 
s y s t e m s e q u i p m e n t ; 

.3 e l e c t r i c a l s i n g l e - l i n e d i a g r a m o f a n t i - i c i n g s y s t e m s 
w i t h h e a t i n g cables ( i f a n y ) ; 

.4 c i r c u i t d i a g r a m o f s t e a m a n d / o r t h e r m a l l i q u i d s 
a n t i - i c i n g s y s t e m s ( i f a n y ) ; 

.5 a r r a n g e m e n t d i a g r a m o f d e - i c i n g m e a n s ; 

.6 tes t p r o g r a m f o r a n t i - i c i n g s y s t e m s . 
4.1.3.2 T h e f o l l o w i n g d o c u m e n t s a p p r o v e d b y t h e 

R e g i s t e r s h a l l b e k e p t o n b o a r d : 
. 1 I c i n g P r o t e c t i o n M a n u a l ; 
.2 I n f o r m a t i o n o n S t a b i l i t y i n c l u d i n g l o a d i n g cases 

c o n s i d e r i n g i c i n g . 

4.2 T E C H N I C A L R E Q U I R E M E N T S F O R A S S I G N I N G 
T H E D I S T I N G U I S H I N G M A R K A N T I - I C E 

I N T H E C L A S S N O T A T I O N 

4.2.1 G e n e r a l . 
4 .2 .1 .1 S h i p s w i t h t h e d i s t i n g u i s h i n g m a r k 

A N T I - I C E i n t h e class n o t a t i o n s h a l l , as a r u l e , b e 
fitted w i t h a t a n k o f a shape p r o v i d i n g e f f e c t i v e w a t e r 
flow u n d e r a l l o p e r a t i n g l o a d i n g cases. 

A s s i g n m e n t o f t he d i s t i n g u i s h i n g m a r k A N T I - I C E i n 
the class n o t a t i o n t o flush deck ships i s subject t o special 
cons ide ra t ion b y the R e g i s t e r i n each pa r t i cu la r case. 

4.2.1.2 T h e f o l l o w i n g a n t i - i c i n g m e a n s m a y b e u s e d : 
. 1 h e a t i n g o f s t ruc tu res a n d e q u i p m e n t b y m e a n s o f 

s t e a m , t h e r m a l l i q u i d o r h e a t i n g cables; 
.2 use o f p e r m a n e n t ( a w n i n g s , c a s ings ) o r r e m o v a b l e 

( c o v e r s ) p r o t e c t i v e c o v e r s . 
4.2.1.3 B e s i d e s h e a t i n g o f s t ruc tu re s t h e f o l l o w i n g 

d e - i c i n g m e a n s m a y b e u s e d : 
. 1 w a s h i n g a n d f i r i n g o f i ce b y m e a n s o f h o t w a t e r o r 

s t e a m ; 
.2 a n t i - i c i n g l i q u i d s ; 
.3 m a n u a l m e c h a n i c a l m e a n s i n c l u d i n g p n e u m a t i c 

i n s t r u m e n t . 
4.2.1.4 T h e u s e o f a l t e r n a t i v e d e - i c i n g m e a n s 

( i n f l a t a b l e e l a s t i c t a n k s , u l t r a s o n i c a n d i m p u l s e m e a n s , 
d e - i c i n g c o a t i n g s e tc . ) i s sub jec t t o spec i a l c o n s i d e r a t i o n 
b y t h e R e g i s t e r i n each p a r t i c u l a r case. 

4.2.1.5 I f s t e a m s y s t e m s a re u s e d f o r a n t i - i c i n g t h e 
r e q u i r e m e n t s o f S e c t i o n 18, P a r t V i n " S y s t e m s a n d 
P i p i n g " s h a l l b e c o m p l i e d w i t h . 

4.2.1.6 I f t h e r m a l l i q u i d s y s t e m s a re u s e d f o r a n t i -
i c i n g t h e r e q u i r e m e n t s o f S e c t i o n 2 0 , P a r t V U I " S y s t e m s 
a n d P i p i n g " s h a l l b e c o m p l i e d w i t h . 
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4.2.1.7 I f s y s t e m s w i t h h e a t i n g cables a re u s e d f o r 
a n t i - i c i n g t h e r e q u i r e m e n t s o f 1 5 . 4 , P a r t X I " E l e c t r i c a l 
E q u i p m e n t " s h a l l b e c o m p l i e d w i t h . 

4.2.2 S t a b i l i t y a n d s u b d i v i s i o n . 
4 .2 .2 .1 S h i p s w i t h t h e d i s t i n g u i s h i n g m a r k 

A N T I - I C E i n t h e class n o t a t i o n s h a l l c o m p l y w i t h t h e 
requi rements o f Parts I V " S t a b i l i t y " a n d V " S u b d i v i s i o n " . 

4.2.3 E q u i p m e n t , a r r a n g e m e n t s a n d o u t f i t 
4.2.3.1 P l a t f o r m s o f o u t e r l a d d e r s as w e l l as 

p l a t f o r m s f o r s e r v i c i n g a r r a n g e m e n t s a n d e q u i p m e n t 
f i t t e d o n o p e n decks s h a l l h a v e a g r i d s t r u c t u r e o r b e 
e q u i p p e d w i t h h e a t i n g e l e m e n t s . 

4.2.3.2 O u t e r l adders l o c a t e d o n t h e escape r o u t e s t o 
l i f e - s a v i n g app l i ances as w e l l as m u s t e r s t a t i ons t o l i f e -
s a v i n g a p p l i a n c e s ( i n c l u d i n g g u a r d r a i l s ) s h a l l b e 
e q u i p p e d w i t h a n t i - i c i n g m e a n s . 

4.2.3.3 C o a m i n g s o f o u t e r d o o r s l e a d i n g t o t h e 
a c c o m o d a t i o n s u p e r s t r u c t u r e spaces a n d t o spaces 
p r o v i d i n g t h e ship ' s o p e r a t i o n i n accordance w i t h i t s 
m a i n p u r p o s e s h a l l b e hea ted . 

D e c k s i n areas o f e x i t f r o m t h e s a i d spaces s h a l l b e 
e q u i p p e d w i t h a n t i - i c i n g m e a n s . 

4.2.3.4 A passage f r o m t h e a c c o m o d a t i o n super­
s t r u c t u r e spaces t o t h e e q u i p m e n t f i t t e d i n t h e f o r e p a r t o f 
t h e s h i p s h a l l b e p r o v i d e d o n t a n k e r s , i n c l u d i n g c h e m i c a l 
t a n k e r s a n d gas ca r r i e r s . T h i s passage s h a l l b e p r o v i d e d 
w i t h a n t i - i c i n g m e a n s . 

4.2.3.5 A p p l i c a t i o n o f a n t i - i c i n g m e a n s t o t h e 
p e r c h e d f o r e s t ruc tu re s ( m a s t s , f o u n d a t i o n s o f c a r g o -
h a n d l i n g gear, e tc . ) i s sub jec t t o spec i a l c o n s i d e r a t i o n b y 
t h e R e g i s t e r i n each p a r t i c u l a r case. 

4.2.3.6 S i d e scut t les i n t h e w h e e l h o u s e p r o v i d i n g t h e 
arc o f v i s i b i l i t y r e q u i r e d b y 3.2, P a r t V " N a v i g a t i o n a l 
E q u i p m e n t " o f t h e R u l e s f o r t h e E q u i p m e n t o f S e a - G o i n g 
S h i p s a c c o r d i n g t o t h e ship ' s class s h a l l b e hea ted . 

W i n d s h i e l d w i p e r s o n t h e s a i d s ide scu t t l es ( i f a n y ) 
s h a l l b e h e a t e d as w e l l . 

4.2.3.7 S h e l l d o o r s , c a rgo d o o r s a n d o t h e r c l o s i n g 
app l i ances i n t h e f o r e p a r t o f t h e s h i p p r o v i d i n g t h e sh ip ' s 
o p e r a t i o n i n accordance w i t h i t s m a i n p u r p o s e s h a l l b e 
f i t t e d w i t h m e a n s f o r e f f e c t i v e i ce r e m o v a l o r o t h e r 
m e a n s t o p r o v i d e w o r k i n g capac i t y o f t h e s a i d app l i ances 
i n case o f i c i n g ( f o r e x a m p l e , w i t h i c e - b r e a k i n g h y d r a u l i c 
c y l i n d e r s ) . 

4.2.3.8 D e s i g n o f seals o f ca rgo ha tches , s h e l l d o o r s 
a n d o t h e r c l o s i n g a p p l i a n c e s p r o v i d i n g t h e s h i p ' s 
o p e r a t i o n i n accordance w i t h i t s m a i n p u r p o s e s h a l l 
p r e c l u d e f r e e z i n g o f condensa te i n s i d e seals . 

4.2.3.9 A n t i - i c i n g s h a l l b e p r o v i d e d f o r t h e f o l l o w ­
i n g a r r a n g e m e n t s a n d e q u i p m e n t : 

. 1 a n c h o r a n d m o o r i n g e q u i p m e n t i n c l u d i n g ( b u t n o t 
l i m i t e d t o ) w i n c h e s , capstans, w i n d l a s s e s , c h a i n s toppers , 
d r u m s , c o n t r o l p a n e l s ; 

.2 a r r a n g e m e n t s f o r e m e r g e n c y t o w i n g o f t a n k e r s , 
i n c l u d i n g c h e m i c a l t a n k e r s a n d gas ca r r i e r s ; 

.3 h o o k r e l e a s i n g dev ices o f l i f e b o a t s ; 

.4 l a u n c h i n g app l i ances o f s u r v i v a l c ra f t ( f a l l s o n 
d r u m s , sheaves , w i n c h e s o f l a u n c h i n g app l i ances , w i n c h 
b r e a k s a n d o t h e r e l e m e n t s engaged i n l a u n c h i n g ) ; 

.5 l i f e r a f t s , i n c l u d i n g h y d r o s t a t i c r e l e a s i n g 
dev ices . 

T h e R e g i s t e r m a y r e q u i r e t a k i n g m e a s u r e s t o p r e v e n t 
i c i n g o f a d d i t i o n a l e q u i p m e n t a n d a r r a n g e m e n t s i n 
accordance w i t h t h e ship ' s m a i n p u r p o s e . 

4.2.3.10 L i f e b o a t s s h a l l b e o f e n c l o s e d t y p e a n d b e 
e q u i p p e d w i t h t h e r e l e v a n t h e a t i n g e l e m e n t s t o p r e v e n t 
i c i n g a n d b l o c k i n g o f access ha tches a n d / o r d o o r s . 

4.2.3.11 P r o p e r l o c a t i o n s s h a l l b e p r o v i d e d o n b o a r d 
f o r at-sea s to rage o f r e m o v a b l e c o v e r s u s e d t o p r e v e n t 
i c i n g o f e q u i p m e n t a n d f i t t i n g s . 

4.2.3.12 I n a d d i t i o n t o t h e e m e r g e n c y o u t f i t s p e c i f i e d 
i n S e c t i o n 9 , P a r t 1П " E q u i p m e n t , A r r a n g e m e n t s a n d 
O u t f i t " , sh ips w i t h t h e d i s t i n g u i s h i n g m a r k A N T I - I C E i n 
t h e class n o t a t i o n s h a l l h a v e t h e necessa ry d e - i c i n g o u t f i t 
( c r o w b a r s , i ce -axes , axes , s h o v e l s , spades) k e p t i n p laces 
o f p e r m a n e n t s to rage a n d h a v i n g t h e r e l e v a n t m a r k i n g . 

4.2.4 S y s t e m s a n d p i p i n g . 
4.2.4.1 S u f f i c i e n t n u m b e r o f scuppers a n d f r e e i n g 

p o r t s s h a l l b e p r o v i d e d f o r t h e e f f e c t i v e w a t e r f l o w from 
o p e n decks . Scupper s a n d f r e e i n g p o r t s s h a l l b e l o c a t e d 
so as t o p r e c l u d e w a t e r s t a g n a t i o n o n decks u n d e r a l l 
o p e r a t i n g l o a d i n g cases. 

4.2.4.2 A i r heads o f b a l l a s t t a n k s a n d fresh w a t e r 
t a n k s s h a l l b e fitted w i t h t h e r e l e v a n t h e a t i n g dev i ce s . 

4.2.4.3 D e s i g n o f a i r i n t a k e s o f m a i n , a u x i l i a r y a n d 
e m e r g e n c y p o w e r p l a n t s as w e l l as o f v e n t i l a t i o n o f 
spaces, w h i c h are o f g rea t i m p o r t a n c e f o r t h e ship ' s 
safe ty , s h a l l p r e c l u d e t h e i r i c i n g t h a t m a y cause a i r d u c t 
b l o c k a g e . 

4.2.4.4 M e a s u r e s s h a l l b e t a k e n t o p r e c l u d e f r e e z i n g 
o f l i q u i d i n t h e p i p e l i n e s o f f i r e e x t i n g u i s h i n g s y s t e m s b y 
m e a n s o f t h e i r e f f e c t i v e d r y i n g o r h e a t i n g . 

F i r e h y d r a n t s , m o n i t o r s , fittings a n d o t h e r e q u i p m e n t 
o f f i r e e x t i n g u i s h i n g s y s t e m s fitted o n o p e n decks s h a l l 
b e p r o t e c t e d from i c i n g b y m e a n s o f h e a t i n g o r 
r e m o v a b l e c o v e r s . 

C u t - o f f v a l v e o f w a t e r a n d f o a m f i r e e x t i n g u i s h i n g 
s y s t e m s s h a l l b e fitted i n e n c l o s e d h e a t e d spaces o r s h a l l 
b e hea ted . 

4.2.4.5 H o t w a t e r o r s t e a m s u p p l y s h a l l b e p r o v i d e d 
f o r d e - i c i n g o n o p e n decks . 

4.2.4.6 I n a d d i t i o n t o 4.2.4.1 t o 4.2.4.5 t h e f o l l o w i n g 
i t e m s s h a l l b e h e a t e d o n t a n k e r s , i n c l u d i n g c h e m i c a l 
t a n k e r s a n d gas ca r r i e r s : 

. 1 v e n t i l a t i o n v a l v e s a n d p r e s s u r e / v a c u u m v a l v e s 
( P / V v a l v e s ) o f ca rgo t a n k s a n d s e c o n d a r y b a r r i e r s ; 

.2 l e v e l , pressure, temperature gauges a n d gas analysers 
i n cargo tanks located o n o p e n decks, i f necessary; 

.3 i n e r t gas s y s t e m e l e m e n t s c o n t a i n i n g w a t e r a n d 
l o c a t e d o n o p e n decks ; 

.4 e m e r g e n c y s h u t - d o w n s y s t e m ( E S D ) o n gas 
ca r r i e r s . 
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4 .2 .4 .7 D r i v e s o f r e m o t e l y o p e r a t e d f i t t i n g s o f 
t a n k e r s , i n c l u d i n g c h e m i c a l t a n k e r s a n d gas ca r r i e r s , 
f i t t e d o n o p e n decks s h a l l b e e q u i p p e d w i t h a n t i - i c i n g 
dev ices . 

4.2.4.8 P i p e l i n e s e q u i p p e d w i t h e l e c t r i c a l h e a t i n g 
s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f 5 . 8 , P a r t V I I I 
" S y s t e m s a n d P i p i n g " . 

4 .2 .5 E l e c t r i c a l e q u i p m e n t , s i g n a l m e a n s , r a d i o 
a n d n a v i g a t i o n a l e q u i p m e n t 

4 . 2 . 5 .1 T h e f o l l o w i n g e l e c t r i c a l e q u i p m e n t , s i g n a l 
m e a n s , r a d i o a n d n a v i g a t i o n a l e q u i p m e n t l o c a t e d o n 
o p e n decks s h a l l b e des igned so t h a t t o p r e v e n t i c i n g o r 
s h a l l b e hea ted : 

. 1 a e r i a l s o f r a d i o a n d n a v i g a t i o n a l e q u i p m e n t 
( e x c l u d i n g r o d a e r i a l s ) , a e r i a l m a t c h i n g dev i ce s ( i f f i t t e d 
o n o p e n decks ) ; 

.2 n a v i g a t i o n l i g h t s ; 

.3 w h i s t l e s ; 

.4 C O S P A S - S A R S A T s a t e l l i t e e m e r g e n c y p o s i t i o n -
i n d i c a t i n g r a d i o beacons ; 

.5 m a i n a n d e m e r g e n c y l i g h t i n g o f o p e n decks ; 

.6 T V cameras u s e d d u r i n g o p e r a t i o n o f t h e s h i p i n 
accordance w i t h i t s m a i n p u r p o s e ; 

. 7 ae r ia l s o f t e l e m e t r i c a n d d y n a m i c p o s i t i o n i n g 
s y s t e m s . 

4 .2 .5 .2 I f c o n s u m e r s , w h i c h a c c o r d i n g t o 9 . 3 . 1 , 
P a r t X I " E l e c t r i c a l E q u i p m e n t " s h a l l b e f e d from t h e 
e m e r g e n c y sou rce o f e l e c t r i c a l p o w e r , a re f i t t e d w i t h 

e l e c t r i c a l h e a t i n g , t h e i r h e a t i n g e l e m e n t s s h a l l b e a l s o f e d 
from t h e e m e r g e n c y sou rce o f e l e c t r i c a l p o w e r . 

4.3 T E S T S 

4 . 3 .1 P r i o r t o tests t h e f o l l o w i n g s h a l l b e s u b m i t t e d 
t o t h e R e g i s t e r s u r v e y o r : 

. 1 tes t p r o g r a m a p p r o v e d b y t h e R e g i s t e r ; 

. 2 I c i n g P r o t e c t i o n M a n u a l a p p r o v e d b y t h e 
Reg i s t e r . 

4 .3 .2 A n t i - i c i n g s y s t e m s s h a l l b e t e s t ed i n t h e scope 
o f t h e a p p r o v e d p r o g r a m i n c l u d i n g d e m o n s t r a t i o n o f 
t h e i r o p e r a t i o n f o r t h e p u r p o s e s p e c i f i e d a n d m e a s u r e ­
m e n t o f t h e i r h e a t i n g capaci ty . 

4.4 R E C O R D S 

4.4.1 A s a r e s u l t o f a p p l y i n g t h e R e q u i r e m e n t s f o r 
t h e E q u i p m e n t o f S h i p s i n C o m p l i a n c e w i t h t h e 
D i s t i n g u i s h i n g M a r k A N T I - I C E i n t h e C l a s s N o t a t i o n 
t h e f o l l o w i n g r eco rds w i l l b e i s sued : 

. 1 C l a s s i f i c a t i o n C e r t i f i c a t e ( f o r m 3 . 1 . 2 ) w i t h t h e 
d i s t i n g u i s h i n g m a r k A N T I - I C E i n t h e class n o t a t i o n ; 

.2 R e p o r t o n S u r v e y o f t h e S h i p ( f o r m 6 . 3 . 1 0 ) . 

5 R E Q U I R E M E N T S F O R T H E E Q U I P M E N T O F O I L T A N K E R S 
F O R C A R G O O P E R A T I O N S W I T H O F F S H O R E T E R M I N A L S 

5 . 1 G E N E R A L 

5 . 1 . 1 S c o p e o f a p p l i c a t i o n . 
5 . 1 . 1 . 1 T h e r e q u i r e m e n t s f o r t h e e q u i p m e n t o f o i l 

t a n k e r s f o r ca rgo o p e r a t i o n s w i t h o f f s h o r e t e r m i n a l s are 
a d d i t i o n a l t o t h o s e o f P a r t I " C l a s s i f i c a t i o n " , P a r t Ш 
" E q u i p m e n t , A r r a n g e m e n t s , a n d O u t f i t " , P a r t V I " F i r e 
P r o t e c t i o n " , P a r t V I I I " S y s t e m s a n d P i p i n g " , P a r t I X 
" M a c h i n e r y " , P a r t X I " E l e c t r i c a l E q u i p m e n t " a n d 
P a r t X V " A u t o m a t i o n " . 

5 . 1 .1 .2 A d i s t i n g u i s h i n g m a r k B L S - S P M m a y b e 
added t o t h e charac te r o f c l a s s i f i c a t i o n o f sh ips e q u i p p e d 
w i t h t h e b o w l o a d i n g s y s t e m a n d c o m p l y i n g w i t h t h e 
r e q u i r e m e n t s o f t h e p r e s e n t S e c t i o n i n t h e f u l l scope. 

A d i s t i n g u i s h i n g m a r k B L S m a y b e added t o t h e 
charac te r o f c l a s s i f i c a t i o n o f sh ips e q u i p p e d w i t h t h e b o w 
l o a d i n g s y s t e m a n d c o m p l y i n g w i t h t h e r e q u i r e m e n t s o f 
t h e p r e sen t S e c t i o n excep t f o r 5 . 6 . 2 t o 5 .6 .9 a n d 5 . 6 . 1 2 
t o 5 . 6 . 1 4 . 

A d i s t i n g u i s h i n g m a r k S P M m a y b e added t o t h e 
c h a r a c t e r o f c l a s s i f i c a t i o n o f s h i p s w h i c h a r e n o t 

e q u i p p e d w i t h t h e b o w l o a d i n g s y s t e m b u t c o m p l y i n g 
w i t h t h e r e q u i r e m e n t s i n 5 .6 .2 t o 5 .6 .9 a n d 5 . 6 . 1 2 t o 
5 . 6 . 1 4 . 

5 .1 .1 .3 D i s t i n g u i s h i n g m a r k s B L S - S P M , B L S a n d 
S P M m a y b e a s s igned t o sh ips u n d e r c o n s t r u c t i o n a n d i n 
s e r v i c e . 

5 .1 .2 D e f i n i t i o n s . 
S i n g l e P o i n t M o o r i n g ( S P M ) i s a floating 

o r s t a t i o n a r y o f f s h o r e s t r u c t u r e i n t e n d e d f o r m o o r i n g t h e 
o i l t a n k e r s o r f l o a t i n g o f f s h o r e o i l - a n d - g a s p r o d u c t i o n 
u n i t s a n d f o r o f f l o a d i n g a t sea o r a t ancho rage . 

O f f s h o r e t e r m i n a l i s a s h i p o r o f f s h o r e 
s t r u c t u r e w h i c h i s u s e d f o r m o o r i n g o f t h e o i l t a n k e r 
f o r l o a d i n g t h e ca rgo . 

B o w l o a d i n g c o u p l e r i s a d e v i c e o f spec ia l 
d e s i g n w h i c h i s a p a r t o f t h e b o w l o a d i n g s y s t e m a n d 
w h i c h i s u s e d t o c o n n e c t t h e ca rgo h o s e o f t h e o f f s h o r e 
t e r m i n a l t o t h e s h i p ca rgo s y s t e m . 

B o w l o a d i n g s y s t e m ( B L S ) i s a set o f s h i p 
e q u i p m e n t l o c a t e d i n t h e f o r e e n d o f a s h i p a n d i n t e n d e d 
f o r l o a d i n g t h e ca rgo t o t h e s h i p from o f f s h o r e t e r m i ­
n a l s . 
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5.1.3 T e c h n i c a l d o c u m e n t a t i o n . 
5.1.3.1 T h e f o l l o w i n g t e c h n i c a l d o c u m e n t a t i o n 

( w h e r e a p p l i c a b l e ) s h a l l b e s u b m i t t e d t o t h e R e g i s t e r t o 
a s s i g n d i s t i n g u i s h i n g m a r k s B L S - S P M , B L S o r S P M i n 
t h e class n o t a t i o n : 

. 1 B L S g e n e r a l a r r a n g e m e n t p l a n w i t h a n i n d i c a t i o n 
o f t h e ca rgo s y s t e m a n d m o o r i n g e q u i p m e n t i n c l u d i n g : 
b o w l o a d i n g coup le r , g u i d e r o l l e r , c h a i n s topper , t r a c t i o n 
w i n c h , h a w s e s to rage r e e l , B L S h u l l s t ruc tu res , c o n t r o l 
s t a t i ons ; 

.2 d e s c r i p t i o n a n d d r a w i n g s o f t h e b o w l o a d i n g 
c o u p l e r ; 

.3 c a l c u l a t i o n a n d d r a w i n g s o f h u l l s t r e n g t h e n i n g s 
f o r b o w h a w s e s a n d c h a i n s toppers ; 

.4 fire p r o t e c t i o n d i a g r a m f o r B L S area; 

.5 d i a g r a m a n d c a l c u l a t i o n o f v e n t i l a t i o n o f B L S 
spec ia l spaces; 

.6 d r a w i n g s o f B L S c o m p o n e n t s a n d a s s e m b l y u n i t s , 
w h i c h surfaces s h a l l b e p r o t e c t e d b y t h e m a t e r i a l s 
p r e c l u d i n g s p a r k f o r m a t i o n ; 

.7 d r a w i n g s o f e l e c t r i c a l e q u i p m e n t l a y o u t a n d cab le 
l a y i n g i n B L S spaces; 

.8 B L S c i r c u i t d i a g r a m s ; 

.9 B L S c o n n e c t i o n c i r c u i t d i a g r a m s ; 

.10 d i a g r a m s o f B L S h y d r a u l i c s y s t e m ; 

.11 B L S o p e r a t i n g m a n u a l ; 

.12 B L S tes t p r o g r a m . 
5.1.3.2 T h e R e g i s t e r m a y r e q u i r e a d d i t i o n a l d o c u ­

m e n t s t o t h o s e l i s t e d i n 5.1.3.1 p r o c e e d i n g f r o m B L S 
d e s i g n fea tu res . 

5.2 S H I P S T R U C T U R E 

5.2.1 O i l t a n k e r s e q u i p p e d w i t h B L S s h a l l b e f i t t e d 
w i t h C P P a n d t h r u s t e r s o r a c t i v e m e a n s o f sh ip ' s s t e e r i n g 
( A M S S ) t o enab l e s u f f i c i e n t m a n e u v e r a b i l i t y a n d s h i p 
s t a b i l i z a t i o n d u r i n g ca rgo o p e r a t i o n s . 

5.2.2 S h i p s e q u i p p e d w i t h t h e d y n a m i c p o s i t i o n i n g 
s y s t e m s h a l l b e f i t t e d w i t h t h e dev ices f o r s u r v e i l l a n c e , 
v e r i f i c a t i o n , m a n u a l c o r r e c t i o n o f t h e a u t o m a t e d t h r u s t e r s 
a n d a u t o m a t e d p r o p u l s i o n s y s t e m . 

5.3 S H I P ' S S P A C E S 

5 . 3 . 1 Spaces w h e r e b o w l o a d i n g c o u p l e r a n d 
d i s c o n n e c t i n g c o u p l i n g s o f t h e c a rgo p i p e l i n e are l o c a t e d , 
as w e l l as t h e areas w i t h i n t h e r a d i u s o f 3 m f r o m t h e m 
are c o n s i d e r e d as h a z a r d o u s z o n e 1 i n accordance w i t h 
1 9 . 2 . 3 , P a r t X I " E l e c t r i c a l E q u i p m e n t " . 

5 .3 .2 Spaces adjacent t o hazardous spaces and zones 
sha l l n o t o p e n thereto a n d sha l l b e equipped w i t h t he 
v e n t i l a t i o n s y s t e m p r o v i d i n g at least 8 a i r changes per hour . 

5.3.3 A space a c c o m m o d a t i n g t h e b o w l o a d i n g 
c o u p l e r s h a l l b e p r o v i d e d w i t h n a t u r a l v e n t i l a t i o n . 

5.4 O P E N I N G S A N D T H E I R C L O S I N G A P P L I A N C E S 

5.4.1 E n t r a n c e s , a i r i n l e t s a n d o t h e r o p e n i n g s t o 
m a c h i n e r y , s e r v i c e spaces a n d c o n t r o l s t a t i ons s h a l l n o t 
b e faced t o b o w l o a d i n g c o u p l e r s a n d s h a l l b e l o c a t e d a t a 
d i s t ance o f a t leas t 10 m f r o m t h e m . 

5.4.2 D o o r s c l o s i n g B L S s h a l l c o m p l y w i t h t h e 
r e q u i r e m e n t s o f 7 .4, P a r t Ш " E q u i p m e n t , A r r a n g e m e n t s 
a n d O u t f i t " . 

5.4.3 D o o r s c l o s i n g B L S , w h e n i n t h e o p e n p o s i t i o n , 
s h a l l b e p r o t e c t e d f r o m t h e c o n t a c t w i t h t h e m e t a l pa r t s o f 
t h e e q u i p m e n t t a k e n f r o m t h e t e r m i n a l b y h a r d w o o d o r 
e q u i v a l e n t e l e c t r i c i n s u l a t i n g m a t e r i a l s a n d b y m a t e r i a l s 
p r e c l u d i n g s p a r k f o r m a t i o n . 

5.4.4 W h e n s e c u r i n g t h e B L S d o o r t h e r e s h a l l b e n o 
f r i c t i o n o f s p a r k - f o r m i n g m e t a l s . 

5.5 A N C H O R A R R A N G E M E N T 

5.5.1 F o r t h e ancho r a r r angement o f o i l t ankers fitted 
w i t h B L S , des ign o r p rocedura l measures s h a l l be t a k e n t o 
p r e v e n t i ts o p e r a t i o n d u r i n g l o a d i n g t he cargo t h r o u g h B L S . 

5.6 M O O R I N G A R R A N G E M E N T 

5.6.1 S h i p s i n t e n d e d f o r o p e r a t i o n w i t h s i n g l e p o i n t 
m o o r i n g ( S P M ) a n d h a v i n g d i s t i n g u i s h i n g m a r k s 
B L S - S P M o r S P M i n t h e c lass n o t a t i o n s h a l l b e 
e q u i p p e d w i t h t h e m o o r i n g a r r a n g e m e n t c o m p l y i n g w i t h 
t h e r e q u i r e m e n t s o f 5 .6 .2 t o 5 . 6 . 9 , 5 . 6 . 1 2 t o 5 . 6 . 1 4 . 

5.6.2 T h e c h o i c e o f t h e b r e a k i n g s t r e n g t h o f t h e 
m o o r i n g l i n e s h a l l b e c o n f i r m e d b y t h e c a l c u l a t i o n a n d 
s h a l l b e sub jec t t o spec i a l c o n s i d e r a t i o n b y t h e R e g i s t e r 
i n each case. 

M o o r i n g l i n e s s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f 
4 . 2 , P a r t H I " E q u i p m e n t , A r r a n g e m e n t s a n d O u t f i t " . 

T w o m o o r i n g l i n e s s h a l l b e u s e d f o r m o o r i n g o f 
sh ips o f 1 5 0 0 0 0 t d e a d w e i g h t a n d a b o v e . E a c h m o o r i n g 
l i n e s h a l l e n d w i t h a c h a f i n g c h a i n o f 8 m i n l e n g t h a n d 
7 6 m m i n d i ame te r . 

T h e c h a i n u s e d f o r t h e c h a f i n g c h a i n s h a l l m e e t t h e 
r e q u i r e m e n t s o f 3 . 6 , P a r t X U I " M a t e r i a l s " a n d s h a l l b e 
t a k e n as f o l l o w s : 

G r a d e 3 f o r sh ips h a v i n g a d e a d w e i g h t o f u p t o 
3 5 0 0 0 0 t ; 

G r a d e R 4 f o r sh ips o f 3 5 0 0 0 0 t d e a d w e i g h t a n d 
a b o v e . 
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5.6.3 T h e s h i p s h a l l b e e q u i p p e d w i t h o n e o r t w o 
b o w c h a i n s toppers f o r t h e c h a i n o f 7 6 m m i n d i a m e t e r 
and one o r t w o b o w fairleads o f at least 6 0 0 x 4 5 0 m m 
a c c o r d i n g t o T a b l e 5 . 6 . 3 . 

T a b l e 5.6.3 

S h i p d e a d w e i g h t , N u m b e r o f N u m b e r o f S a f e w o r k i n g 
i n t b o w c h a i n b o w f a i r l e a d s l o a d ( S W L ) , 

s t o p p e r s i n k N 

=g 100000 1 1 2 0 0 0 
> 1 0 0 0 0 0 a n d < 1 5 0 0 0 0 1 1 2 5 0 0 
> 1 5 0 0 0 0 2 2 3500 

5.6.4 B o w c h a i n s topper s h a l l b e capable o f h o l d i n g 
t h e c h a i n o f 7 6 m m i n d i a m e t e r i n c l o s e d p o s i t i o n a n d 
s h a l l b e d e s i g n e d so t h a t i n t h e o p e n p o s i t i o n t h e s a i d 
s e g m e n t o f c h a i n a n d i t s c o n n e c t i o n de t a i l s w o u l d f r e e l y 
pass t h r o u g h . T h e u p p e r y i e l d stress o f b o w s toppe r 
m a t e r i a l s h a l l b e d e t e r m i n e d based o n t h e l o a d o f a t leas t 
2 , 0 S W L . 

5.6.5 B o w c h a i n s toppers s h a l l b e l o c a t e d b e t w e e n 
2 . 7 a n d 3 .7 m i n b o a r d f r o m t h e b o w f a i r l e ads , p r o v i d e d 
t h e b o w f a i r l e a d , s topper a n d v e r t i c a l r o l l e r ( i f a n y ) o r t h e 
w i n c h d r u m o r caps tan d r u m s h a l l b e a l i g n e d . 

5.6.6 I n w a y o f t h e c h a i n s toppe r l o c a t i o n t h e d e c k 
s h a l l b e s u f f i c i e n t l y s t r e n g t h e n e d t o w i t h s t a n d h o r i z o n t a l 
l oads e q u a l t o 2 , 0 S W L . 

5.6.7 T h e c h a i n s toppe r s h a l l r e m a i n i n t h e c l o s e d 
p o s i t i o n w h e n t h e d r i v i n g e n e r g y disappears . T h e c h a i n 
s toppe r s h a l l b e m a n u a l l y d r i v e n t o b e o p e n e d . 

5.6.8 A s i n g l e b o w f a i r l e a d s h a l l b e l o c a t e d a t t h e 
s h i p c e n t e r l i n e . W h e r e t w o fa i r l eads are f i t t e d t h e y s h a l l 
b e a r r a n g e d s y m m e t r i c a l l y o n e a c h s ide o f sh ip ' s 
c e n t e r l i n e a t a d i s t ance o f 2 t o 3 m b e t w e e n t h e m . 

T h e f a i r l e a d s h a l l b e o v a l o r r o u n d i n shape, t h e 
r a d i u s o f f a i r l e a d r o u n d i n g s h a l l b e a t leas t 3 ,5 o f t h e 
c h a i n d i a m e t e r s . 

T h e u p p e r y i e l d stress o f f a i r l e a d m a t e r i a l s h a l l b e 
d e t e r m i n e d based o n t h e l o a d o f a t leas t 2 , 0 S W L as 
s p e c i f i e d i n 5 . 6 . 3 . 

H u l l s t r e n g t h e n i n g s i n w a y o f t h e b o w f a i r l e a d s h a l l 
b e c a l c u l a t e d t o t a k e u p t h e l o a d e q u a l t o 2 , 0 S W L 
d i r e c t e d a t a n a n g l e o f ± 45° i n t h e h o r i z o n t a l p l a n e a n d 
±15° i n t h e v e r t i c a l p l a n e f r o m t h e f a i r l e a d a x i s . 

5.6.9 T h e a r r a n g e m e n t c o m p o n e n t s w h i c h are i n 
con tac t w i t h t h e c h a f i n g c h a i n s h a l l b e p r o t e c t e d b y 
m a t e r i a l s p r e c l u d i n g s p a r k f o r m a t i o n . 

5.6.10 B L S m o o r i n g m a c h i n e r y s h a l l c o m p l y w i t h 
t h e r e q u i r e m e n t s o f 1.2, 6 . 1 , 6 . 4 , P a r t L X " M a c h i n e r y " . 

5.6.11 B L S t r a c t i o n w i n c h s h a l l b e fitted w i t h a 
m a n u a l d r i v e o f d r u m f o r re lease o f t h e h a w s e r w h e n t h e 
d r i v i n g e n e r g y d isappears . 

5.6.12 W h e r e a c h a i n s toppe r i s p r o v i d e d , t h e 
b r a k i n g f o r c e o f t h e a u t o m a t i c b r a k e o f B L S m o o r i n g 
m a c h i n e r y as r e q u i r e d i n 6 . 4 . 3 . 1 , P a r t L X " M a c h i n e r y " 

m a y b e r e d u c e d t o t h e v a l u e e n a b l i n g p a y i n g o u t o f t h e 
h a w s e r w i t h t h e c o n s t a n t t e n s i o n e q u a l t o t h e r a t e d p u l l 
o f t h e d r i v e . 

5.6.13 T h e p u l l a t a r e e l o f t h e m o o r i n g w i n c h o r 
caps tan u s e d f o r B L S o p e r a t i o n w i t h S P M s h a l l b e a t 
leas t 1 4 7 k N . 

5.6.14 W h e r e S P M p i c k - u p r o p e i s k e p t o n b o a r d , t h e 
w i n c h s to rage d r u m u s e d t o s t o w t h e S P M p i c k - u p r o p e 
s h a l l b e s u f f i c i e n t s i ze t o a c c o m m o d a t e t h e r o p e o f 1 5 0 m 
i n l e n g t h a n d o f 8 0 m m i n d i a m e t e r . 

5.7 S P E C I A L A R R A N G E M E N T 

5.7.1 W h e r e a sh ip w i t h B L S is p r o v i d e d w i t h a special 
emergency t o w i n g a r rangement i t s h a l l c o m p l y w i t h t he 
requ i r emen t s o f 5.6.9 i n a d d i t i o n t o those specif ied i n 5 .7 , 
P a r t H I " E q u i p m e n t , A r r a n g e m e n t s a n d O u t f i t " . 

5.8 S Y S T E M S A N D P I P I N G 

5.8.1 C a r g o s y s t e m . 
5.8.1.1 C a r g o p i p i n g s h a l l c o m p l y w i t h t h e r e q u i r e ­

m e n t s o f 9 .2 .3 t o 9 . 2 . 7 ; 9 . 3 . 7 , 9 . 5 , P a r t V H I " S y s t e m s 
a n d P i p i n g " , c o n s i d e r i n g t h e f o l l o w i n g : 

. 1 o t h e r f a c i l i t i e s t o ensu re g a l v a n i c i n t r i n s i c s a f e ty 
m a y b e u s e d i n s t e a d o f t h o s e s p e c i f i e d i n 9 . 3 . 7 , P a r t V i n 
" S y s t e m s a n d P i p i n g " w h i c h i s s u b j e c t t o s p e c i a l 
c o n s i d e r a t i o n b y t h e R e g i s t e r ; 

.2 B L S p i p i n g s h a l l b e s e l f - d r a i n i n g w i t h a d r a i n a g e 
t o t h e ca rgo t a n k ; 

.3 p r o v i s i o n s h a l l b e m a d e f o r a t r a y o f s u f f i c i e n t 
c apac i t y w i t h a d r a i n a g e s y s t e m f o r sh ips h a v i n g i n w a y 
o f b o w l o a d i n g c o u p l e r a s p r a y i n g s y s t e m p r e c l u d i n g 
ca rgo s p i l l s p r o p a g a t i o n . 

5.8.1.2 R e m o t e - c o n t r o l l e d v a l v e s s h a l l c o m p l y w i t h 
t h e r e q u i r e m e n t s o f 4.1.1.2 t o 4.1.1.5, P a r t V i n " S y s t e m s 
a n d P i p i n g " . 

5.8.2 H y d r a u l i c s y s t e m s . 
5.8.2.1 H y d r a u l i c s y s t e m s s h a l l c o m p l y w i t h t h e 

r e q u i r e m e n t s o f 7 . 3 , P a r t L X " M a c h i n e r y " . 
5.8.2.2 H y d r a u l i c a c c u m u l a t o r s s h a l l b e l o c a t e d i n 

t h e space n o t c o m m u n i c a t i n g w i t h t h e h a z a r d o u s spaces 
as s p e c i f i e d i n 5 . 3 . 1 . 

5.8.2.3 H y d r a u l i c a c c u m u l a t o r s s h a l l b e p r o v i d e d 
w i t h dev ices capab le o f b e i n g m a n u a l l y a c t i v a t e d w h e n 
d r i v i n g e n e r g y d isappears . 

5.8.2.4 D e s i g n o f t h e h y d r a u l i c d r i v e o f t h e b o w 
l o a d i n g c o u p l e r a n d c h a i n s toppe r s h a l l p r e v e n t i t s 
o p e n i n g w h e n d r i v i n g e n e r g y d isappears . 

5.8.2.5 T h e p o s s i b i l i t y o f m a n u a l d i s c o n n e c t i o n o f 
b o w l o a d i n g c o u p l e r f r o m t h e t e r m i n a l c a rgo h o s e i n case 
o f h y d r a u l i c s y s t e m f a i l u r e s h a l l b e p r o v i d e d from t h e 
l o c a l s t a t i o n . 
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5.9 S O U N D I N G A R R A N G E M E N T S A N D A U T O M A T I O N 

5.9.1 C a r g o c o n t r o l d u r i n g B L S o p e r a t i o n s h a l l b e 
r e a l i z e d f r o m B L S c o n t r o l s t a t i o n t h a t m a y b e l o c a t e d 
e i t h e r i n t h e w h e e l h o u s e o r i n a s p e c i a l l y e q u i p p e d r o o m 
i n t h e f o r e p a r t o f t h e s h i p . 

T h e c o n t r o l s t a t i o n s h a l l b e e q u i p p e d w i t h a l l 
necessa ry m o n i t o r i n g a n d c o n t r o l i n s t r u m e n t s t o c a r r y 
o u t a l l o p e r a t i o n s f o r s h i p p o s i t i o n i n g a n d m o n i t o r i n g o f 
t h e s h i p m o o r i n g a n d l o a d i n g p a r a m e t e r s . 

W h e r e t h e B L S c o n t r o l s t a t i o n i s l o c a t e d i n t h e f o r e 
p a r t o f t h e s h i p , t h e r e q u i r e m e n t s o f 5 . 1 0 . 2 a n d 5 . 1 2 s h a l l 
b e m e t . 

5.9.2 T o p r o v i d e s h i p p o s i t i o n i n g t h e B L S c o n t r o l 
s t a t i o n s h a l l b e e q u i p p e d w i t h t h e f o l l o w i n g : 

. 1 c o n t r o l s y s t e m f o r t h e c o n t r o l l a b l e p i t c h p r o p e l l e r s 
o f t h e m a i n p r o p u l s i o n p l a n t ( i f a n y ) ; 

.2 t h r u s t e r s c o n t r o l s y s t e m ; 

.3 m a i n e n g i n e ( s ) e m e r g e n c y s h u t d o w n a r r a n g e m e n t ; 

.4 s t e e r i n g gea r ( s ) c o n t r o l s y s t e m ; 

.5 r ada r d i s p l a y ; 

.6 l o g d i s p l a y ; 

.7 d e v i c e f o r m o n i t o r i n g o f d y n a m i c p o s i t i o n i n g 
s y s t e m p a r a m e t e r s ( i f a n y ) . 

5.9.3 T o p r o v i d e m o n i t o r i n g o f s h i p m o o r i n g 
p a r a m e t e r s t h e B L S c o n t r o l s t a t i o n s h a l l b e e q u i p p e d 
w i t h t h e f o l l o w i n g : 

. 1 d ev i ce s f o r i n d i c a t i o n a n d l o g g i n g b y r e c o r d i n g 
d e v i c e ( i f a n y ) o f h a w s e r a n d ca rgo h o s e t e n s i o n w i t h 
a c t u a t i o n o f a l a r m f o r m a x i m u m v a l u e ; 

.2 d ev i ce s f o r i n d i c a t i o n a n d l o g g i n g b y r e c o r d i n g 
d e v i c e ( i f a n y ) o f c h a i n t e n s i o n i n c h a i n s topper . 

5.9.4 T o p r o v i d e m o n i t o r i n g o f s h i p l o a d i n g 
p a r a m e t e r s t h e B L S c o n t r o l s t a t i o n s h a l l b e e q u i p p e d 
w i t h t h e f o l l o w i n g : 

. 1 d e v i c e f o r i n d i c a t i o n o f b o w l o a d i n g c o u p l e r 
p o s i t i o n ; 

.2 d e v i c e f o r c a rgo s y s t e m v a l v e s p o s i t i o n i n d i c a t i o n ; 

.3 d e v i c e f o r c a rgo t a n k s l e v e l i n d i c a t i o n a n d h i g h 
l e v e l a l a r m ; 

.4 d e v i c e f o r c a rgo p i p e p re s su re i n d i c a t i o n a t B L S 
i n l e t ; 

.5 d e v i c e f o r s i g n a l t r a n s m i s s i o n f r o m s h i p t o 
t e r m i n a l f o r ca rgo p u m p s top a n d ca rgo v a l v e c l o s i n g 
o n t h e t e r m i n a l . 

5.9.5 B o w l o a d i n g coup le r , c h a i n s topper , ca rgo 
s y s t e m v a l v e s s h a l l b e p r o v i d e d w i t h p o s i t i o n i n d i c a t o r s 
( o p e n - c l o s e d ) . 

5.9.6 B L S c o n t r o l s y s t e m s h a l l p r o v i d e b l o c k i n g o f 
t h e b o w l o a d i n g c o u p l e r i n l e t v a l v e f r o m b e i n g o p e n e d 
u n t i l r e c e i v i n g a c o n f i r m a t i o n t h a t t h e f o l l o w i n g a c t i o n s 
h a v e b e e n c a r r i e d o u t : 

. 1 t e r m i n a l c a rgo h o s e i s p r o p e r l y c o n n e c t e d t o t h e 
b o w l o a d i n g c o u p l e r ; 

.2 s u f f i c i e n t n u m b e r o f s h i p ca rgo s y s t e m v a l v e s a n d 

B L S c u t - o f f v a l v e are o p e n e d , o i l t a n k e r i s r e a d y f o r 
l o a d i n g t h e ca rgo . 

5.9.7 B L S c o n t r o l s y s t e m s h a l l p r o v i d e b l o c k i n g o f 
t h e b o w l o a d i n g c o u p l e r i n l e t v a l v e f r o m b e i n g o p e n e d i n 
case o f B L S m o o r i n g a r r a n g e m e n t b l a c k o u t o r f a i l u r e . 

5.9.8 Q u i c k - a c t i n g e m e r g e n c y s h u t d o w n s y s t e m 
( E S D ) s h a l l b e p r o v i d e d f o r t h e b o w l o a d i n g coup le r . 
E S D s h a l l p r o v i d e t w o o p e r a t i n g m o d e s : 

. 1 f i r s t e m e r g e n c y s h u t d o w n m o d e ( E S D - 1 ) w h i c h 
s h a l l p r o v i d e t h e f o l l o w i n g : 

g i v i n g a s i g n a l f o r c a rgo p u m p s top o n t h e t e r m i n a l ; 
c l o s i n g t h e b o w l o a d i n g c o u p l e r i n l e t v a l v e a n d t h e 

t e r m i n a l d i scha rge v a l v e u p o n r ece ip t o f a s i g n a l o f 
e m e r g e n c y p ressu re d r o p a t s h i p ca rgo s y s t e m i n l e t ; 

. 2 s e c o n d e m e r g e n c y s h u t d o w n m o d e ( E S D - 2 ) 
w h i c h s h a l l p r o v i d e t h e f o l l o w i n g : 

g i v i n g a s i g n a l f o r c a rgo p u m p s top o n t h e t e r m i n a l ; 
c l o s i n g t h e t e r m i n a l d i s c h a r g e v a l v e , t h e b o w 

l o a d i n g c o u p l e r i n l e t v a l v e a n d t h e B L S c u t - o f f v a l v e 
u p o n r ece ip t o f a s i g n a l o f e m e r g e n c y p ressu re d r o p a t 
s h i p ca rgo s y s t e m i n l e t ; 

d i s c o n n e c t i o n o f b o w l o a d i n g c o u p l e r ; 
o p e n i n g o f c h a i n s topper . 
E S D - 1 a n d E S D - 2 c o m m a n d s s h a l l b e g i v e n f r o m 

t h e B L S c o n t r o l s t a t i o n b y m e a n s o f a p p r o p r i a t e c o n t r o l s 
( b u t t o n s , s w i t c h e s ) . A f t e r i s s u i n g t h e c o m m a n d t h e 
e x e c u t i o n o f a l l t h e a b o v e m e n t i o n e d f u n c t i o n s s h a l l b e 
p e r f o r m e d s e q u e n t i a l l y i n a u t o m a t i c m o d e . 

W h e r e E S D - 1 m o d e i s d e a c t i v a t e d b e f o r e t h e a b o v e 
m e n t i o n e d sequence o f o p e r a t i o n s has b e e n c a r r i e d o u t , 
t h e o p e r a t i o n s s h a l l b e c o m p l e t e d a u t o m a t i c a l l y . I n t h i s 
case t h e b o w l o a d i n g c o u p l e r i n l e t v a l v e a n d t h e B L S 
c u t - o f f v a l v e s h a l l b e f u l l y c l o s e d . 

W h e r e E S D - 2 m o d e i s d e a c t i v a t e d b e f o r e t h e a b o v e 
m e n t i o n e d sequence o f o p e r a t i o n s has b e e n c a r r i e d o u t , 
t h e o p e r a t i o n s s h a l l b e i m m e d i a t e l y i n t e r r u p t e d excep t 
f o r t h e b o w l o a d i n g c o u p l e r i n l e t v a l v e a n d t h e B L S 
c u t - o f f v a l v e w h i c h s h a l l b e f u l l y c lo sed . 

C o n t r o l s f o r a c t i v a t i o n o f E S D - 1 a n d E S D - 2 m o d e s 
s h a l l b e p r o t e c t e d f r o m u n a u t h o r i z e d use . 

5.9.9 A d d i t i o n a l l y t o a u t o m a t i c s y s t e m s p e c i f i e d i n 
5 . 9 . 7 , p r o v i s i o n s h a l l b e m a d e f o r b a c k - u p m a n u a l 
s y s t e m o f e m e r g e n c y d i s c o n n e c t i o n o f b o w l o a d i n g 
c o u p l e r b y m e a n s o f w h i c h t h e i n d e p e n d e n t o p e r a t i o n s 
f o r r e l e a s i n g t h e c h a i n s toppe r a n d t h e l o c k i n g a r r ange ­
m e n t o f t h e b o w l o a d i n g c o u p l e r s h a l l b e p r o v i d e d . 

5.9.10 T h e sequence a n d t i m e o f ca rgo o p e r a t i o n s i n 
t h e e m e r g e n c y d i s c o n n e c t i o n m o d e s h a l l e n s u r e m i n i ­
m u m ca rgo l e a k a g e a n d p r e c l u d e t h e h y d r a u l i c s h o c k i n 
t h e ca rgo p i p e l i n e . 

T h e t i m e o f c l o s i n g o f t h e b o w l o a d i n g c o u p l e r i n l e t 
v a l v e a n d t h e B L S c u t - o f f v a l v e s h a l l b e a t l eas t 2 5 s b o t h 
i n a u t o m a t i c a n d m a n u a l m o d e s . T h e s h o r t e r t i m e o f 
c l o s i n g s h a l l b e p r o v e d b y t h e c a l c u l a t i o n c o n f i r m i n g t h e 
absence o f p o s s i b i l i t y o f h y d r a u l i c s h o c k i n t h e ca rgo 
p i p e l i n e . 
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5.10 F I R E P R O T E C T I O N 

5.10.1 B o u n d a r i e s o f spaces w h e r e B L S ca rgo 
s y s t e m e q u i p m e n t i s l o c a t e d s h a l l c o m p l y w i t h t h e 
r e q u i r e m e n t s o f 2 . 4 , P a r t V I " F i r e P r o t e c t i o n " . 

5.10.2 B L S c o n t r o l s t a t i o n i n t h e f o r e p a r t o f t h e s h i p 
s h a l l c o m p l y w i t h t h e f o l l o w i n g r e q u i r e m e n t s : 

. 1 B L S c o n t r o l s t a t i o n s h a l l b e o f " A - 6 0 " class 
b o u n d a r i e s ; 

.2 m a i n t e n a n c e o f s u r p l u s p res su re s h a l l b e p r o v i d e d 
i n t h e space; 

.3 a n e m e r g e n c y e x i t f r o m t h e space s h a l l b e 
p r o v i d e d . 

5.10.3 F i r e - f i g h t i n g e q u i p m e n t a n d s y s t e m s s h a l l 
c o m p l y w i t h t h e r e q u i r e m e n t s o f S e c t i o n 3, P a r t V I " F i r e 
P r o t e c t i o n " . 

5.10.4 T h e area w h e r e B L S ca r go a n d m o o r i n g 
a r r a n g e m e n t s are l o c a t e d s h a l l b e p r o t e c t e d b y t h e f o a m 
fire e x t i n g u i s h i n g s y s t e m i n d e p e n d e n t f r o m t h e m a i n 
s y s t e m . 

5 .11 E L E C T R I C A L E Q U I P M E N T 

5.11.1 E l e c t r i c a l e q u i p m e n t s h a l l c o m p l y w i t h t h e 
r e q u i r e m e n t s o f P a r t X I " E l e c t r i c a l E q u i p m e n t " . 

5.11.2 E l e c t r i c a l e q u i p m e n t fitted i n t h e h a z a r d o u s 
areas s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s 2 . 9 , 2 . 1 0 , 
19 .2 .3 a n d 1 9 . 2 . 4 , P a r t X I " E l e c t r i c a l E q u i p m e n t " . 

5.11.3 L i g h t i n g o f t h e l o a d i n g area a n d t h e b o u n d a r y 
a l o n g i t s h a l l p r o v i d e e f f i c i e n t v i s u a l m o n i t o r i n g o f t h e 
m o o r i n g a r r a n g e m e n t , ca rgo h o s e c o n n e c t i o n , c a rgo h o s e 
a n d w a t e r su r face a r o u n d . 

5.12 C O M M U N I C A T I O N S 

5.12.1 W h e r e t h e B L S c o n t r o l s t a t i o n i s l o c a t e d i n 
t h e f o r e p a r t o f t h e s h i p , p r o v i s i o n s h a l l b e m a d e f o r t w o -

w a y i n t e r n a l c o m m u n i c a t i o n s b e t w e e n t h e w h e e l h o u s e 
a n d t h e ca rgo c o n t r o l r o o m i n accordance w i t h 3 . 3 . 2 , 
P a r t V I I " M a c h i n e r y I n s t a l l a t i o n s " a n d 7 . 2 , P a r t X I 
" E l e c t r i c a l E q u i p m e n t " . 

5.12.2 T w o - w a y c o m m u n i c a t i o n s s h a l l b e p r o v i d e d 
b e t w e e n t h e B L S c o n t r o l s t a t i o n a n d t h e t e r m i n a l . 

5.12.3 E m e r g e n c y c o m m u n i c a t i o n s s h a l l b e p r o ­
v i d e d b e t w e e n t h e B L S c o n t r o l s t a t i o n a n d t h e t e r m i n a l . 

5.12.4 P r o v i s i o n s h a l l b e m a d e f o r d i r e c t a n d i n d i r e c t 
m e a n s e n a b l i n g t o c h e c k c o m m u n i c a t i o n s b e t w e e n t h e 
B L S c o n t r o l s t a t i o n a n d t h e t e r m i n a l i n case o f f a i l u r e s 
a n d f a u l t s d u r i n g ca rgo o p e r a t i o n s . 

5.13 T E S T S 

5.13.1 A l l B L S s y s t e m s a n d c o m p o n e n t s s h a l l b e 
tes ted a f t e r t h e i r i n s t a l l a t i o n o n b o a r d i n accordance w i t h 
t h e p r o g r a m s a p p r o v e d b y t h e R e g i s t e r . 

5.13.2 T h e f i r s t ca rgo o p e r a t i o n o n t h e p r o t o t y p e 
s h i p o f t h e ser ies u s i n g B L S s h a l l b e c a r r i e d o u t i n t h e 
presence o f t h e s u r v e y o r t o t h e R e g i s t e r . A t t h a t t h e B L S 
o p e r a t i o n f o r t h e p u r p o s e s p e c i f i e d s h a l l b e c h e c k e d i n 
accordance w i t h t h e o p e r a t i n g m a n u a l . 

W h e t h e r t h e s u r v e y o r t o t h e R e g i s t e r s h a l l a t t e n d t h e 
first ca rgo o p e r a t i o n s o n b o a r d t h e o t h e r sh ips o f t h e 
ser ies s h a l l b e d e t e r m i n e d p r o c e e d i n g f r o m t h e B L S tests 
o n b o a r d t h e p r o t o t y p e s h i p . 

5.14 R E C O R D S 

5 . 1 4 . 1 T h e f o l l o w i n g records are i s s u e d o n t h e bas i s 
o f a p p l i c a t i o n o f t h e r e q u i r e m e n t s o f t h e p r e sen t S e c t i o n : 

. 1 C l a s s i f i c a t i o n C e r t i f i c a t e ( f o r m 3 . 1 . 2 ) w i t h t h e 
d i s t i n g u i s h i n g m a r k B L S - S P M , B L S o r S P M i n t h e 
class n o t a t i o n ; 

.2 R e p o r t o n S u r v e y o f t h e s h i p ( f o r m 6 . 3 . 1 0 ) . 
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6 R E Q U I R E M E N T S F O R H E L I C O P T E R F A C I L I T I E S 

6 . 1 G E N E R A L 

6.1.1 A p p l i c a t i o n . 
6.1.1.1 R e q u i r e m e n t s f o r h e l i c o p t e r f a c i l i t i e s are 

a d d i t i o n a l t o t h o s e o f P a r t I " C l a s s i f i c a t i o n " , P a r t П 
" H u l l " , P a r t Ш " E q u i p m e n t , A r r a n g e m e n t s a n d O u t f i t " , 
P a r t V I " F i r e P r o t e c t i o n " , P a r t V i n " S y s t e m s a n d 
P i p i n g " , P a r t X I " E l e c t r i c a l E q u i p m e n t " o f t h e R u l e s 
f o r t h e C l a s s i f i c a t i o n a n d C o n s t r u c t i o n o f S e a - G o i n g 
S h i p s a n d P a r t I V " R a d i o E q u i p m e n t " o f t h e R u l e s f o r 
t h e E q u i p m e n t o f S e a - G o i n g S h i p s . 

6.1.1.2 S h i p s a n d f i x e d o f f s h o r e p l a t f o r m s ( h e r e i n ­
a f te r r e f e r r e d t o as " s h i p s " f o r t h e p re sen t S e c t i o n ) 
c o m p l y i n g w i t h t h e r e q u i r e m e n t s o f t h e p r e sen t S e c t i o n 
m a y b e a s s igned w i t h t h e f o l l o w i n g d i s t i n g u i s h i n g m a r k s 
added t o t h e charac te r o f c l a s s i f i c a t i o n : 

. 1 H E L T D E C K — f o r sh ips f i t t e d w i t h h e l i d e c k s 
a n d c o m p l y i n g w i t h t h e r e q u i r e m e n t s s p e c i f i e d i n 6.2, 
6.3, 6.4.1, 6.6 a n d 6.7; 

.2 H E L I D E C K - F — f o r sh ips f i t t e d w i t h t h e 
h e l i c o p t e r r e f u e l l i n g f a c i l i t i e s a n d c o m p l y i n g w i t h t h e 
r e q u i r e m e n t s s p e c i f i e d i n 6.4.2 (as a p p l i c a b l e ) , 6.5.1 a n d 
6.5.2 (as a p p l i c a b l e ) i n a d d i t i o n t o t h o s e o f 6.1.1.2.1; 

.3 H E L T D E C K - H — f o r sh ips f i t t e d w i t h a h a n g a r 
a n d c o m p l y i n g w i t h t h e r e q u i r e m e n t s o f t h e p re sen t 
S e c t i o n i n a f u l l scope. 

6.1.1.3 D i s t i n g u i s h i n g m a r k s H E L I D E C K , 
H E L T D E C K - F o r H E L T D E C K - H m a y b e a s s igned t o 
sh ips u n d e r c o n s t r u c t i o n a n d i n s e r v i c e . 

6.1.1.4 S h i p s s h a l l a l so m e e t t h e r e q u i r e m e n t s o f 
I n t e r n a t i o n a l C i v i l A v i a t i o n O r g a n i z a t i o n ( I C A O ) a n d t h e 
F l a g S t a t e ( i f a n y ) f o r e n s u r i n g safe o p e r a t i o n o f 
h e l i c o p t e r s w h i c h s h a l l b e c o n f i r m e d b y t h e r e l e v a n t 
s t a t e m e n t o r ce r t i f i c a t e i s s u e d b y t h e a p p r o p r i a t e C i v i l 
A v i a t i o n A u t h o r i t y . 

6.1.2 D e f i n i t i o n s . 
H a n g a r i s a p u r p o s e - b u i l t space f o r h e l i c o p t e r 

s to rage a n d / o r m a i n t e n a n c e a n d repa i r . 
H e l i d e c k i s a p u r p o s e - b u i l t h e l i c o p t e r t a k e - o f f 

a n d l a n d i n g area i n c l u d i n g a l l s t ruc tu re s , f i r e - f i g h t i n g 
app l i ances a n d o t h e r e q u i p m e n t necessa ry f o r t h e safe 
o p e r a t i o n o f h e l i c o p t e r s . 

H e l i c o p t e r f a c i l i t y i s a c o m p l e x o f t e c h n i c a l 
m e a n s i n c l u d i n g a h e l i d e c k , h e l i c o p t e r r e f u e l l i n g f a c i l ­
i t i e s a n d c o m p r e s s e d gas o r spec i a l l i q u i d filling f a c i l i t i e s 
( i f a n y ) , as w e l l as h a n g a r s a n d spaces w h e r e h e l i c o p t e r 
m a i n t e n a n c e f a c i l i t i e s are l o c a t e d ( i f a n y ) . 

F i n a l a p p r o a c h a n d t a k e - o f f a r e a 
( F A T O ) i s a d e f i n e d area o v e r w h i c h t h e f i n a l phase 
o f t h e a p p r o a c h m a n o e u v r e t o h o v e r o r l a n d i n g o f t h e 
h e l i c o p t e r i s i n t e n d e d t o b e c o m p l e t e d a n d f r o m w h i c h 
t h e t a k e - o f f m a n o e u v r e i s c o m m e n c e d . 

T o u c h d o w n a n d l i f t - o f f a r e a ( T L O F ) 
i s a d y n a m i c l o a d - b e a r i n g a rea o n w h i c h a h e l i c o p t e r 
m a y t o u c h d o w n o r l i f t o f f . F o r a h e l i d e c k i t i s p r e s u m e d 
t h a t t h e F A T O a n d t h e T L O F w i l l b e c o i n c i d e n t a l . 

6.1.3 T e c h n i c a l d o c u m e n t a t i o n . 
6.1.3.1 T h e f o l l o w i n g t e c h n i c a l d o c u m e n t a t i o n s h a l l 

b e s u b m i t t e d t o t h e R e g i s t e r f o r a p p r o v a l (as a p p l i c a b l e ) 
t o a s s i g n d i s t i n g u i s h i n g m a r k s H E L I D E C K , 
H E L I - D E C K - F o r H E L T D E C K - H i n t h e class n o t a ­
t i o n : 

. 1 h e l i d e c k a n d h a n g a r d e c k p l a n s w i t h i n d i c a t i o n o f 
d e s i g n l o a d s ; 

.2 s c a n t l i n g s d e t e r m i n a t i o n o f h e l i d e c k a n d h a n g a r 
deck , as w e l l as o f deck - a n d b u l k h e a d s t i f f ene r s i n w a y 
o f h e l i c o p t e r t i e - d o w n p o i n t s ; 

.3 g e n e r a l a r r a n g e m e n t p l a n o f a h e l i c o p t e r f a c i l i t y 
e l e m e n t s w i t h i n d i c a t i o n o f escape r o u t e s , t i e - d o w n 
p o i n t s , l o c a t i o n o f f i r e - f i g h t i n g e q u i p m e n t a n d l i f e -
s a v i n g app l i ances , a r r a n g e m e n t p l a n a n d s p e c i f i c a t i o n o f 
l i g h t i n g a n d i l l u m i n a t i o n m e a n s ; 

.4 d r a w i n g o f h e l i d e c k sa fe ty ne t ; 

.5 d i a g r a m o f p o w e r d r i v i n g gear f o r t h e h e l i d e c k 
sa fe ty n e t h o i s t i n g a n d l o w e r i n g , i f a n y ; 

.6 d i a g r a m o f h e l i d e c k d r a i n a g e s y s t e m ; 

.7 d i a g r a m o f f u e l o i l l o a d i n g , t r ans fe r , s to rage a n d 
h e l i c o p t e r r e f u e l l i n g s y s t e m ; 

.8 d i a g r a m o f o f f - g r a d e a v i a t i o n f u e l c o l l e c t i o n , 
s to rage a n d d e f u e l i n g s y s t e m ; 

.9 d i a g r a m o f n i t r o g e n s y s t e m f o r a v i a t i o n f u e l ; 

.10 e l e c t r i c d i a g r a m o f m a i n a n d e m e r g e n c y l i g h t i n g 
i n t h e spaces o f h e l i c o p t e r f a c i l i t y a r r a n g e m e n t ; 

.11 c i r c u i t d i a g r a m o f h e l i d e c k l i g h t i n g a n d i l l u m i ­
n a t i o n m e a n s ; 

.12 d r a w i n g s o f e l e c t r i c a l e q u i p m e n t l a y o u t a n d 
cable l a y i n g o n t h e h e l i d e c k , i n h a n g a r a n d i n o t h e r 
spaces o f h e l i c o p t e r f a c i l i t y a r r a n g e m e n t ; 

.13 d o c u m e n t a t i o n o n h e l i d e c k a n d h a n g a r d e c k 
c o v e r i n g ; 

.14 h e l i c o p t e r f a c i l i t y tes t p r o g r a m ; 

.15 d i a g r a m o f obs tac le r e s t r i c t i o n a n d r e m o v a l 
a p p r o v e d b y t h e F l a g S t a t e C i v i l A v i a t i o n A u t h o r i t y ( t o 
b e s u b m i t t e d f o r i n f o r m a t i o n ) ; 

.16 d r a w i n g o f h e l i d e c k a n d obs t ac l e m a r k i n g 
( c o l o u r , d i m e n s i o n s a n d c o n f i g u r a t i o n o f m a r k s s h a l l 
b e i n d i c a t e d ) , a p p r o v e d b y t h e F l a g S t a t e C i v i l A v i a t i o n 
A u t h o r i t y ( t o b e s u b m i t t e d f o r i n f o r m a t i o n ) . 

6.1.3.2 H e l i c o p t e r f a c i l i t y o p e r a t i o n m a n u a l c o n t a i n ­
i n g e q u i p m e n t d e s c r i p t i o n , a c h e c k l i s t o f i n s p e c t i o n s , 
g u i d a n c e f o r t h e safe o p e r a t i o n a n d e q u i p m e n t m a i n ­
t enance p rocedu re s s h a l l b e p r o v i d e d o n b o a r d . T h i s 
o p e r a t i o n m a n u a l s h a l l a l s o c o n t a i n t h e p r o c e d u r e s a n d 
p r e c a u t i o n s t o b e f o l l o w e d d u r i n g h e l i c o p t e r r e f u e l l i n g 
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o p e r a t i o n s d e v e l o p e d i n accordance w i t h t h e r e c o g n i z e d 
safe p rac t i ces . 

F o r m o b i l e o f f s h o r e d r i l l i n g u n i t s ( M O D U ) a n d 
fixed o f f s h o r e p l a t f o r m s ( F O P ) t h i s o p e r a t i o n m a n u a l c a n 
b e i n c l u d e d i n t h e o p e r a t i n g m a n u a l t o b e d e v e l o p e d i n 
c o m p l i a n c e w i t h t h e r e q u i r e m e n t s o f C h a p t e r 1 4 o f t h e 
C o d e f o r t h e C o n s t r u c t i o n a n d E q u i p m e n t o f M o b i l e 
O f f s h o r e D r i l l i n g U n i t s , 2 0 0 9 . 

6 .1 .3 .3 T h e R e g i s t e r m a y r e q u i r e a d d i t i o n a l d o c u ­
m e n t s t o t h o s e l i s t e d i n 6 . 1 . 3 . 1 p r o c e e d i n g f r o m t h e s h i p 
d e s i g n fea tu res . 

6.2 H E L I D E C K D E S I G N 

6.2.1 H e l i d e c k a r r a n g e m e n t w i t h r e g a r d t o p r o v i s i o n 
o f h o r i z o n t a l a n d v e r t i c a l sec tors f o r h e l i c o p t e r a p p r o a c h , 
l a n d i n g a n d t a k e - o f f s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s 
o f I C A O a n d t h e F l a g S t a t e ( i f a n y ) . 

6.2.2 H e l i d e c k a r r a n g e m e n t s h a l l p r o v i d e : 
. 1 f ree h e l i c o p t e r a p p r o a c h t o h e l i d e c k ; 
.2 s a f e ty o f h e l i c o p t e r t a k e - o f f a n d l a n d i n g o p e r a ­

t i o n s a n d m a i n t e n a n c e p e r s o n n e l ; 
.3 h e l i d e c k l o c a t i o n a t a m a x i m u m p o s s i b l e d i s t ance 

f r o m t h e sh ip ' s h a z a r d o u s spaces a n d areas. 
6.2.3 H e l i d e c k m a y h a v e a n y c o n f i g u r a t i o n i n p l a n 

v i e w , g e n e r a l l y , c i r c l e o r r e g u l a r p o l y g o n . I n a n y case 
F A T O s h a l l b e o f s u f f i c i e n t s i z e t o c o n t a i n a n a rea w i t h i n 
w h i c h c a n b e d r a w n a c i r c l e o f d i a m e t e r n o t less t h a n D 
o f t h e l a rges t h e l i c o p t e r t h e h e l i d e c k i s i n t e n d e d t o se rve , 
w h e r e D i s t h e l a rges t d i m e n s i o n o f t h e h e l i c o p t e r w h e n 
t h e m a i n a n d t a i l r o t o r s a re t u r n i n g . 

6.2.4 I f t h e h e l i d e c k f o r m s t h e c e i l i n g o f a d e c k h o u s e 
o r supe r s t ruc tu r e i t s h a l l b e o f " A - 6 0 " class. 

6.2.5 H e l i d e c k s h a l l b e m a d e o f s t ee l . A l u m i n u m 
a l l o y s m a y b e u s e d p r o v i d e d t h e f o l l o w i n g : 

. 1 a h e l i d e c k , i r r e s p e c t i v e o f i t s t y p e a n d l o c a t i o n , 
s h a l l b e sub jec t t o a s u r v e y i n case o f fire o n t h e h e l i d e c k 
o r i n c lose p r o x i m i t y ; 

.2 i f a h e l i d e c k i s l o c a t e d a b o v e t h e d e c k h o u s e o r 
s i m i l a r s t r u c t u r e , t h e f o l l o w i n g c o n d i t i o n s s h a l l b e 
a d d i t i o n a l l y s a t i s f i ed : 

.2.1 t h e d e c k h o u s e t o p a n d b u l k h e a d s b e l o w t h e 
h e l i d e c k s h a l l h a v e n o o p e n i n g s ; 

.2.2 w i n d o w s b e l o w t h e h e l i d e c k s h a l l b e p r o v i d e d 
w i t h s t ee l c o v e r s . 

.3 s u r f a c e s o f t h e s t e e l a n d a l u m i n i u m a l l o y 
s t ruc tu res c o n t a c t i n g a t t h e p o i n t o f c o n n e c t i o n a n d 
e x p o s e d t o sea w a t e r s h a l l b e separa ted b y gaskets m a d e 
o f n o n - a b s o r b e n t e l e c t r i c a l l y i n s u l a t i n g m a t e r i a l . B o l t s , 
n u t s a n d w a s h e r s c o n n e c t i n g t h e s tee l a n d a l u m i n i u m 
s t ruc tu res s h a l l b e m a d e o f s ta in less s tee l . B o l t s s h a l l b e 
i n s t a l l e d i n t h e b u s h e s m a d e o f n o n - a b s o r b e n t e l e c t r i c a l l y 
i n s u l a t i n g m a t e r i a l w h i c h s t r u c t u r e s h a l l e x c l u d e t h e 

con tac t o f a l u m i n i u m a l l o y a n d s tee l . T h e a l u m i n i u m 
a l l o y s t r u c t u r e i n s u l a t e d f r o m t h e s t ee l s t r u c t u r e s h a l l b e 
g r o u n d e d t o t h e sh ip ' s h u l l ; 

.4 b i m e t a l m a t e r i a l s s h a l l b e a p p r o v e d b y t h e 
R e g i s t e r , a n d cer t i f i ca tes s h a l l b e i s s u e d f o r t h e m b y 
t h e R e g i s t e r . 

6.2.6 H e l i d e c k o n F O P s h a l l b e s l o p i n g o r p r o m i n e n t 
f o r d r a i n a g e t o a v o i d a c c u m u l a t i o n o f r a i n w a t e r a n d f u e l 
s p i l l s o n F A T O sur face . I n c l i n a t i o n o f these s l o p i n g o r 
p r o m i n e n t surfaces s h a l l b e a b o u t 1 :100. S a g g i n g o f 
h e l i d e c k sur face i n d u c e d b y h e l i c o p t e r a t res t s h a l l n o t 
l e a d t o a c c u m u l a t i o n o f f u e l s p i l l s o n F A T O sur face . 

6.2.7 H e l i d e c k s a n d h e l i c o p t e r r e f u e l l i n g areas s h a l l 
b e c l e a r l y m a r k e d a n d p r o v i d e d w i t h c o a m i n g s a n d / o r 
gu t t e r s t o p r e v e n t f u e l o i l l e a k a g e f r o m sp read ing . 

6.2.8 D e s i g n o f t h e h e l i d e c k b e i n g t h e u p p e r d e c k o r 
s u p e r s t r u c t u r e o r d e c k h o u s e s h a l l c o m p l y w i t h t h e 
f o l l o w i n g r e q u i r e m e n t s : 

. 1 d e c k l o n g i t u d i n a l s s h a l l b e i n s t a l l e d p a r a l l e l t o t h e 
h e l i c o p t e r a x i s a t t h e t a k e - o f f a n d l a n d i n g ; 

.2 t h i c k n e s s o f d e c k p l a t i n g , s e c t i o n m o d u l u s a n d 
w e b c ros s - s ec t i ona l a rea o f l o n g i t u d i n a l s a n d b e a m s s h a l l 
b e d e t e r m i n e d a c c o r d i n g t o 3 . 2 . 4 . 1 - 3 . 2 . 4 . 3 , P a r t П 
" H u l l " a t Q d e t e r m i n e d as p e r F o r m u l a ( 3 . 2 . 3 . 4 ) o f P a r t П 
" H u l l " a n d la a n d lb e q u a l t o 0,3 m . I n F o r m u l a ( 3 . 2 . 3 . 4 ) 
Qo s h a l l b e t a k e n e q u a l t o t h e m a x i m u m t a k e - o f f w e i g h t 
o f t h e h e l i c o p t e r , kd = 3 , n0 = 2, n = 1 ; 

.3 s c a n t l i n g s o f deep m e m b e r s a n d p i l l a r s as w e l l as 
t h i c k n e s s o f d e c k p l a t i n g f o r t h e h e l i c o p t e r h a v i n g s k i d 
i n s t e a d o f w h e e l s s h a l l b e d e t e r m i n e d b y d i r e c t 
c a l c u l a t i o n . 

6.2.9 H e l i d e c k n o t b e i n g a p a r t o f t h e u p p e r d e c k o r 
s u p e r s t r u c t u r e o r d e c k h o u s e s h a l l c o m p l y w i t h t h e 
f o l l o w i n g r e q u i r e m e n t s : 

. 1 t h e p l a t i n g t h i c k n e s s , s e c t i o n m o d u l u s a n d w e b 
c ros s - s ec t i ona l a rea o f l o n g i t u d i n a l s a n d b e a m s s h a l l b e 
d e t e r m i n e d a c c o r d i n g t o 6 .2 .8 o f t h i s P a r t a n d 2 . 1 2 o f 
P a r t П " H u l l " b o t h f o r t h e s h o r t supe r s t ruc tu r e d e c k o r 
d e c k h o u s e o f t h e r e l e v a n t t i e r ; 

.2 d i m e n s i o n s o f s t a n c h i o n s a n d s t m t s s h a l l b e 
d e t e r m i n e d a c c o r d i n g t o 2 . 9 o f P a r t П " H u l l " as f o r t h e 
p i l l a r s ; 

.3 d i m e n s i o n s o f b e a m s , s t a n c h i o n s a n d s t ru t s s h a l l 
b e d e t e r m i n e d w i t h d u e r e g a r d t o i n e r t i a f o r c e from t h e 
d e c k s t ruc tu r e w e i g h t . A c c e l e r a t i o n s f o r d e t e r m i n a t i o n o f 
i n e r t i a fo rces s h a l l b e d e t e r m i n e d as p e r 1 .3 .3 .1 a n d 
1.3.4.4 o f P a r t П " H u l l " ; 

.4 w h e n t h e d e c k p r o j e c t s o u t o f t h e sheer l i n e , t h e 
r e q u i r e m e n t s t h e r e t o a re sub jec t t o spec i a l c o n s i d e r a t i o n 
o f t h e R e g i s t e r ; 

.5 a l u m i n i u m a l l o y s m a y b e used . S t r e n g t h a n d 
s t a b i l i t y o f h e l i d e c k s from a l u m i n i u m a l l o y s m a y b e 
d e t e r m i n e d b y t h e m o d e l tests t o b e c o n d u c t e d i n t h e 
p resence o f t h e R e g i s t e r r e p r e s e n t a t i v e a c c o r d i n g t o t h e 
a p p r o v e d p r o g r a m . 
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6.3 E Q U I P M E N T O F H E L I D E C K S 

6.3.1 T h e h e l i d e c k sur face s h a l l b e s m o o t h , n o steps 
o r recesses i n F A T O are g e n e r a l l y a l l o w e d . A s a n 
e x c e p t i o n , t h e steps o n t h e F A T O p e r i m e t e r l i n e ( o u t s i d e 
the he l ideck w h i t e pe r ime te r l i n e ) sha l l n o t exceed 2 5 0 m m 
i n h e i g h t , a n d w i t h i n t h e F A T O ( w i t h i n t h e h e l i d e c k 
w h i t e p e r i m e t e r l i n e ) s h a l l n o t e x c e e d 2 5 m m i n h e i g h t . 
O b j e c t s t h e f u n c t i o n o f w h i c h r e q u i r e s t h a t t h e y b e 
l o c a t e d o n t h e h e l i d e c k w i t h i n t h e F A T O s h a l l o n l y b e 
p r e sen t p r o v i d e d t h e y d o n o t cause a h a z a r d t o h e l i c o p t e r 
o p e r a t i o n s . 

A s a n e x c e p t i o n , f o r sh ips w h i c h k e e l s are l a i d 
b e f o r e 1 J a n u a r y 2 0 1 2 , t h e steps w i t h i n t h e F A T O o f 
h e i g h t n o t e x c e e d i n g 6 0 m m w i t h t h e edge s l o p 1/3 are 
a l l o w e d . 

6.3.2 T h e h e l i d e c k , i n c l u d i n g i t s m a r k i n g , a n d 
h a n g a r d e c k s h a l l h a v e a s k i d - r e s i s t a n t su r face . 

6.3.3 F o r h e l i c o p t e r o p e r a t i o n i n w i n t e r p e r i o d e a s i l y 
de t achab le r o p e ne t , r a t h e r o f n a t u r a l f i b e r ( s i s a l ) , 
d i a m e t e r o f 2 0 m m a n d m a x i m u m m e s h d i m e n s i o n s 
2 0 0 x 2 0 0 m m , s h a l l b e p r o v i d e d a l o n g t h e p e r i m e t e r o f 
t h e F A T O . 

R e c o m m e n d e d d i m e n s i o n s o f t h e ne t , d e p e n d i n g o n 
t h e o v e r a l l h e l i c o p t e r l e n g t h , are d e t e r m i n e d b y s u f f i ­
c i e n c y t o c o v e r t h e l a n d i n g area: 

6 x 6 m at h e l i c o p t e r l e n g t h less t h a n 15 m ; 
12 x 12 m at h e l i c o p t e r l e n g t h f r o m 15 t o 2 0 m ; 
15 x 15 m at h e l i c o p t e r l e n g t h m o r e t h a n 2 0 m . 
T h e n e t s h a l l b e r e l i a b l y secured t o t h e d e c k a l o n g 

t h e F A T O p e r i m e t e r a n d f i x e d t o i t i n a n y 1,5 m a n d s h a l l 
b e t i g h t e n e d w i t h a l o a d n o t less t h a n 2 2 2 5 N . 

T h e d i s m o u n t e d n e t s h a l l b e k e p t o n b o a r d . 
6.3.4 O u t b o a r d edges o f t h e h e l i d e c k s h a l l b e 

p r o v i d e d w i t h f i x e d o r h i n g e d sa fe ty n e t o f a t leas t 
1,5 m i n w i d t h , m a d e o f f i r e - r e s i s t a n t f l e x i b l e m a t e r i a l . 

F o r M O D U a n d F O P w h i c h k e e l s a re l a i d b e f o r e 
1 J a n u a r y 2 0 1 2 , a n d f o r s e a - g o i n g sh ips , o u t b o a r d edge 
o f t h e f i x e d s a f e ty n e t s h a l l n o t r i s e a b o v e t h e p l a n e o f 
t h e F A T O m o r e t h a n 0 ,25 m , a n d t h e n e t s h a l l b e i n c l i n e d 
u p w a r d s a t a n a n g l e o f a t l eas t 10°. 

F o r M O D U a n d F O P w h i c h k e e l s are l a i d o n a n d 
a f te r 1 J a n u a r y 2 0 1 2 , o u t b o a r d edge o f t h e f i x e d s a f e ty 
n e t s h a l l n o t r i s e a b o v e t h e p l a n e o f t h e F A T O , a n d t h e 
n e t s h a l l b e i n c l i n e d u p w a r d s a t a n a n g l e o f a t l eas t 10°. 

H i n g e d sa fe ty n e t i n t u m b l e p o s i t i o n s h a l l c o m p l y 
w i t h t h e s a m e r e q u i r e m e n t s . 

T h e s a f e t y n e t s h a l l b e s t r o n g e n o u g h t o w i t h s t a n d , 
w i t h o u t d a m a g e , a 7 5 k g m a s s b e i n g d r o p p e d , a n d t h e n e t 
s h a l l p r o v i d e h a m m o c k ef fec t f o r p e r s o n f a l l i n g i n t o i t 
r a t h e r t h a n t h e t r a m p o l i n e e f fec t p r o d u c e d b y s o m e r i g i d 
m a t e r i a l s . 

6.3.5 I n a d d i t i o n t o t h e r e q u i r e m e n t s o f 6 . 3 . 4 t h e 
h i n g e d sa fe ty n e t s h a l l c o m p l y w i t h t h e f o l l o w i n g 
r e q u i r e m e n t s : 

. 1 s a f e ty n e t s h a l l b e r e l i a b l y secu red i n a h o i s t 
p o s i t i o n ; 

.2 s a f e ty n e t s h a l l b e r e l i a b l y f i x e d i n a h i n g e d 
p o s i t i o n so as t o p r e v e n t i t s h o i s t d u e t o t h e e f fec t o f 
a i r f l o w from t h e h e l i c o p t e r r o t o r ; 

.3 s a f e t y n e t h o i s t i n g a n d l o w e r i n g s h a l l b e 
p e r f o r m e d so as t o m i n i m i z e t h e r i s k o f p e r s o n n e l f a l l i n g 
o v e r b o a r d d u r i n g t h e o p e r a t i o n s ; 

4. a n y f a i l u r e o f p o w e r d r i v i n g gear f o r s a f e ty n e t 
h o i s t i n g s h a l l n o t p r e v e n t from i t s l o w e r i n g b y h a n d . 

6.3.6 T o m i n i m i z e t h e r i s k o f p e r s o n n e l o r e q u i p m e n t 
s l i d i n g from t h e h e l i d e c k , t h e o u t b o a r d edges o f t h e 
h e l i d e c k s h a l l h a v e c o a m i n g s o f r e c o m m e n d e d h e i g h t o f 
5 0 m m . T h e c o a m i n g s s h a l l a l so m e e t t h e r e q u i r e m e n t s 
o f 6 . 2 . 7 . 

6.3.7 T h e h e l i d e c k i n w a y o f h e l i c o p t e r p a r k i n g 
p l ace a n d m a i n t e n a n c e areas, as w e l l as t h e h a n g a r ( i f 
a n y ) s h a l l b e e q u i p p e d w i t h t h e t i e - d o w n p o i n t s a n d 
m e a n s f o r f a s t e n i n g o f h e l i c o p t e r m a i n t e n a n c e f a c i l i t i e s 
( i f a n y ) , f l u s h t y p e i s p r e f e r a b l e . C o n n e c t i o n d i m e n s i o n s , 
a r r a n g e m e n t p l a n a n d d e s i g n fo rces o f t i e - d o w n p o i n t s 
s h a l l b e se lec ted f o r f a s t e n i n g o f o n e o r s e v e r a l t y p e s o f 
h e l i c o p t e r t a k i n g i n t o a c c o u n t t h e r e q u i r e m e n t s o f 6 . 3 . 1 . 

6.3.8 W h e r e h a n d r a i l s assoc ia ted w i t h access/escape 
p o i n t s e x c e e d t h e e l e v a t i o n o f t h e F A T O b y m o r e t h a n 
0 ,25 m , t h e y s h a l l b e m a d e c o l l a p s i b l e a n d r e m o v a b l e . 
T h e y s h a l l b e c o l l a p s e d o r r e m o v e d w h i l s t h e l i c o p t e r 
m a n o e u v r e s are i n p rog re s s . 

6.4 F I R E P R O T E C T I O N 

6.4.1 F i r e p r o t e c t i o n o f h e l i d e c k s . 
6.4.1.1 T h e h e l i d e c k s h a l l b e p r o v i d e d w i t h b o t h 

m a i n a n d e m e r g e n c y m e a n s o f escape a n d access f o r fire-
fighting a n d rescue p e r s o n n e l . T h e s e s h a l l b e l o c a t e d as 
f a r apa r t from e a c h o t h e r as p r ac t i cab l e , a n d p r e f e r a b l y 
o n t h e o p p o s i t e s ides o f t h e h e l i d e c k . 

I f m o r e t h a n 5 0 p e r cen t o f t h e h e l i d e c k a rea i s 
p r o j e c t e d from t h e m a i n s h i p s t r u c t u r e , i t i s r e c o m ­
m e n d e d t o a r r ange t w o en t rances t o h e l i d e c k w i t h i n t h e 
r a n g e o f s u c h o v e r h a n g i n g par t s t h a t i s p r o v i d i n g a t leas t 
o n e e x i t from h e l i d e c k t o w i n d w a r d s ide i n case o f fire. 

6.4.1.2 H e l i d e c k s h a l l b e p r o t e c t e d b y a fixed f o a m 
fire e x t i n g u i s h i n g s y s t e m a c c o r d i n g t o i t e m 2 0 o f 
Tab le 3 .1 .2 .1 o f P a r t V I " F i r e P r o t e c t i o n " w i t h charac­
t e r i s t i c s s p e c i f i e d i n 3 . 7 . 2 . 1 2 o f P a r t V I " F i r e P r o t e c t i o n " . 

T h e m i n i m u m capac i t y o f t h e f o a m p r o d u c t i o n 
s y s t e m depends u p o n t h e s i ze o f t h e a rea t o b e p r o t e c t e d 
a n d t h e f o a m c o n s u m p t i o n r a t e , t h e m i n i m u m f o a m 
a p p l i c a t i o n r a t e s h a l l b e n o t less t h a n 6 1 / m 2 w i t h i n a 
c i r c l e h a v i n g a d i a m e t e r e q u a l t o a t l eas t t h e Z ) - v a l u e . 

A m o u n t o f f o a m c o n c e n t r a t e s h a l l p r o v i d e a 
m i n i m u m o f 5 m i n d i scha rge c a p a b i l i t y o f a c i r c l e 
h a v i n g a d i a m e t e r e q u a l t o t h e Z ) - v a l u e . 
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F o a m d e l i v e r y a t t h e m i n i m u m a p p l i c a t i o n r a t e s h a l l 
s ta r t w i t h i n 3 0 s o f s y s t e m a c t i v a t i o n . 

T h e f o a m concen t r a t e s h a l l b e s u i t a b l e f o r u se w i t h 
s e a w a t e r a n d m e e t t h e r e q u i r e m e n t s n o t i n t e r i o r t o t h o s e , 
w h i c h are a d o p t e d b y I C A O . 

T h e l o c a t i o n a n d charac te r i s t i c s o f t h e e q u i p m e n t o f 
t h e f o a m f i r e e x t i n g u i s h i n g s y s t e m s h a l l p r o v i d e 
e x t i n g u i s h i n g o f f i r e o n h e l i c o p t e r h i g h - l e v e l u n i t s . 

I t is r e c o m m e n d e d t o p r o v i d e a d d i t i o n a l l y 1 0 0 pe r cent 
r e s e r v e o f f o a m concen t r a t e f o r s u p p l y o f i t s c a l c u l a t e d 
v a l u e i n case o f h e l i c o p t e r l a n d i n g a f te r p a r t i a l u s e o f 
f o a m concen t r a t e i n t e s t i n g , d r i l l s o r fire e x t i n c t i o n . 

6.4.1.3 T h e n u m b e r a n d p o s i t i o n o f f i r e h y d r a n t s 
s h a l l b e s u c h t h a t a t leas t t w o j e t s o f w a t e r m a y r e a c h a n y 
p a r t o f t h e h e l i d e c k . 

6.4.1.4 I n c l o s e p r o x i m i t y t o t h e h e l i d e c k t h e 
f o l l o w i n g f i r e - f i g h t i n g o u t f i t s h a l l b e p r o v i d e d a n d s t o r e d 
n e a r t h e m e a n s o f access t o t h a t h e l i d e c k : 

. 1 a t leas t t w o d r y p o w d e r f i r e e x t i n g u i s h e r s h a v i n g a 
t o t a l c a p a c i t y n o t less t h a n 4 5 k g ; 

.2 c a r b o n d i o x i d e f i r e e x t i n g u i s h e r s h a v i n g a t o t a l 
c a p a c i t y n o t l e s s t h a n 1 8 k g o r e q u i v a l e n t ; f i r e 
e x t i n g u i s h e r s s h a l l b e e q u i p p e d w i t h f l e x i b l e n o z z l e s 
f o r e x t i n g u i s h i n g a fire i n t h e u p p e r p a r t o f a h e l i c o p t e r ; 

.3 a t leas t t w o n o z z l e s o f a n a p p r o v e d d u a l - p u r p o s e 
t y p e w i t h hoses s u f f i c i e n t t o r e a c h a n y p a r t o f t h e 
h e l i d e c k ; 

.4 a t leas t t w o sets o f f i r e m a n ' s o u t f i t s i n a d d i t i o n t o 
t h o s e r e q u i r e d b y i t e m 1 0 o f T a b l e 5 . 1 . 2 , P a r t V I " F i r e 
P r o t e c t i o n " ; 

.5 a t leas t t h e f o l l o w i n g e q u i p m e n t s t o r e d t o p r o v i d e 
i t s i m m e d i a t e u se a n d p r o t e c t i o n f r o m w e a t h e r e x p o s u r e : 

ad jus tab le w r e n c h ; 
b l a n k e t ( f i r e - r e s i s t a n t ) ; 
cu t t e r f o r b o l t s w i t h a t leas t 6 0 c m h a n d l e ; 
h o o k , g rab o r s a l v i n g ; 
h a c k s a w , h e a v y d u t y , c o m p l e t e w i t h 6 spare b lades ; 
ladder ; 
l i f e l i n e o f 5 m m i n d i a m e t e r a n d 15 m i n l e n g t h ; 
p l i e r s , s i d e - c u t t i n g ; 
set o f a s so r t ed s c r e w d r i v e r s ; 
ha rness k n i f e c o m p l e t e w i t h shea th ; 
c r o w b a r ; 
3 p a i r s o f f i r e p r o o f g l o v e s ( r e c o m m e n d e d ) ; 
rescue a x e o f n o n - b l o c k i n g t y p e ( r e c o m m e n d e d ) ; 
u n i v e r s a l shears o r e q u i v a l e n t c u t t i n g t o o l ( r e c o m ­

m e n d e d ) . 
6.4.1.5 D r a i n a g e f a c i l i t i e s i n w a y o f h e l i d e c k s s h a l l 

b e c o n s t r u c t e d o f s t ee l o r o t h e r a r r a n g e m e n t s p r o v i d i n g 
e q u i v a l e n t f i r e sa fe ty ; l e a d d i r e c t l y o v e r b o a r d i n d e p e n ­
den t o f a n y o t h e r s y s t e m ; a n d d e s i g n e d so t h a t d r a i n a g e 
does n o t f a l l o n t o a n y p a r t o f t h e u n i t . 

6.4.2 F i r e p r o t e c t i o n o f h a n g a r s a n d s p a c e s w h e r e 
h e l i c o p t e r r e f u e l l i n g a n d m a i n t e n a n c e f a c i l i t i e s a r e 
l o c a t e d . 

6.4.2.1 S t r u c t u r a l f i r e p r o t e c t i o n , f i x e d f i r e e x t i n ­
g u i s h i n g s y s t e m s a n d f i r e d e t e c t i o n a n d a l a r m s y s t e m s 
a n d f i r e - f i g h t i n g o u t f i t f o r hanga r s a n d spaces w h e r e 
h e l i c o p t e r r e f u e l l i n g a n d m a i n t e n a n c e f a c i l i t i e s a r e 
l o c a t e d s h a l l b e s i m i l a r t o t h o s e o f c a t e g o r y A m a c h i n e r y 
spaces. 

6.4.2.2 T h e b o u n d a r y s t ruc tu re s o f hanga r s a n d 
spaces w h e r e h e l i c o p t e r r e f u e l l i n g a n d m a i n t e n a n c e 
f a c i l i t i e s a re l o c a t e d s h a l l b e m a d e o f s tee l . 

6.4.2.3 R e f u e l l i n g s t a t i o n f o r h e l i c o p t e r s s h a l l m e e t 
t h e f o l l o w i n g r e q u i r e m e n t s : 

. 1 t h e b o u n d a r i e s a n d m e a n s o f c l o s i n g o p e n i n g s a t 
t h e s t a t i o n s h a l l secure gas t i g h t n e s s t h e r e o f . D o o r s 
l e a d i n g t o t h e s t a t i o n s h a l l b e o f s t ee l ; 

.2 d e c k c o v e r i n g s h a l l p r e c l u d e s p a r k f o r m a t i o n . 
A r r a n g e m e n t s a n d m a c h i n e r y s h a l l b e so a r r a n g e d a n d 
l o c a t e d as t o e x c l u d e t h e p o s s i b i l i t y o f s p a r k f o r m a t i o n ; 

.3 p i p e l i n e s a n d cables p a s s i n g t h r o u g h t h e b o u n d ­
ar ies o f t h e s t a t i o n s h a l l n o t cause loss o f i t s gas 
t i g h t n e s s ; 

.4 s to rage t a n k f u e l p u m p s s h a l l b e p r o v i d e d w i t h 
m e a n s w h i c h p e r m i t r e m o t e s h u t d o w n from a safe 
l o c a t i o n i n t h e e v e n t o f a fire. W h e r e a g r a v i t y - f u e l l i n g 
s y s t e m i s i n s t a l l e d , e q u i v a l e n t c l o s i n g a r r a n g e m e n t s s h a l l 
b e p r o v i d e d t o i s o l a t e t h e f u e l sou rce ; 

.5 w h e r e s e v e r a l f u e l t a n k s a re fitted, t h e f u e l s y s t e m 
d e s i g n s h a l l p r o v i d e f o r f u e l s u p p l y t o t h e h e l i c o p t e r 
b e i n g r e f u e l l e d o n l y from o n e t a n k a t a t i m e ; 

.6 p r o v i s i o n s h a l l b e m a d e f o r t h e a r r a n g e m e n t 
w h e r e b y a f u e l s p i l l a g e m a y b e c o l l e c t e d a n d d r a i n e d i n t o 
a n o f f - g r a d e f u e l t a n k ; 

. 7 f u e l o i l p i p i n g s h a l l b e o f s tee l o r e q u i v a l e n t 
m a t e r i a l , as s h o r t as p o s s i b l e , a n d p r o t e c t e d aga ins t 
d a m a g e ; 

.8 t h e r e f u e l l i n g f a c i l i t y s h a l l i n c o r p o r a t e a m e t e r i n g 
d e v i c e t o r e c o r d t h e q u a n t i t y o f s u p p l i e d f u e l , a f l e x i b l e 
h o s e w i t h a n o z z l e fitted w i t h a s e l f - c l o s i n g v a l v e a n d a 
d e v i c e t o p r e v e n t o v e r - p r e s s u r i z a t i o n o f t h e f u e l s y s t e m . 

6.4.2.4 T h e n u m b e r a n d p o s i t i o n o f t h e h y d r a n t s 
s h a l l b e s u c h t h a t a t leas t t h r e e j e t s o f w a t e r m a y r e a c h 
a n y p a r t o f t h e hangar . 

6.4.2.5 " N O S M O K I N G " s igns s h a l l b e d i s p l a y e d a t 
a p p r o p r i a t e l o c a t i o n s i n h a n g a r s a n d spaces w h e r e 
h e l i c o p t e r r e f u e l l i n g a n d m a i n t e n a n c e f a c i l i t i e s a r e 
l o c a t e d . 

6.4.2.6 S t o r a g e o f flammable l i q u i d s a n d m a t e r i a l s , 
p a i n t m a t e r i a l s , l u b r i c a t i n g o i l s , h y d r a u l i c l i q u i d s a n d 
a n y t y p e s o f f u e l i n h a n g a r i s n o t a l l o w e d . 
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6.5 S Y S T E M S A N D P I P I N G 

6.5.1 H e l i c o p t e r r e f u e l l i n g s y s t e m s . 
6.5.1.1 S h i p b o a r d h e l i c o p t e r r e f u e l l i n g s y s t e m s h a l l 

p r o v i d e b u n k e r i n g , l o n g - t e r m s to rage , s a f e ty o f f u e l 
q u a l i t y a n d c o n t i n u o u s o p e r a t i o n i n e x p e c t e d o p e r a t i o n 
c o n d i t i o n s . 

6.5.1.2 A l l t h e e q u i p m e n t u s e d i n r e f u e l l i n g o p e r a ­
t i o n s s h a l l b e e f f e c t i v e l y ea r thed . A l l t h e e q u i p m e n t , 
a r r a n g e m e n t s , m a c h i n e r y a n d d e c k c o v e r i n g s s h a l l b e 
m a n u f a c t u r e d a n d i n s t a l l e d s o as t o p r e v e n t s p a r k 
f o r m a t i o n . 

6.5.1.3 T a n k s u s e d f o r s to rage o f h e l i c o p t e r f u e l s h a l l 
b e l o c a t e d o n t h e o p e n d e c k i n s p e c i a l l y de s igned area , 
w h i c h s h a l l b e : 

. 1 as r e m o t e as p r ac t i c ab l e f r o m a c c o m m o d a t i o n a n d 
m a c h i n e r y spaces , escape r o u t e s a n d e m b a r k a t i o n 
s t a t i ons , as w e l l as f r o m l o c a t i o n s c o n t a i n i n g sources 
o f i g n i t i o n ; 

.2 i s o l a t e d f r o m areas c o n t a i n i n g sources o f v a p o u r 
i g n i t i o n ; 

.3 t h e f u e l s to rage a rea s h a l l b e p r o v i d e d w i t h 
a r r a n g e m e n t s w h e r e b y f u e l s p i l l a g e m a y b e c o l l e c t e d a n d 
d r a i n e d t o o f f - g r a d e f u e l t a n k ; 

.4 w h e r e t a n k s f o r s to rage o f h e l i c o p t e r f u e l a n d o f f -
g rade f u e l t a n k s are l o c a t e d i n e n c l o s e d spaces, s u c h 
t a n k s s h a l l b e s u r r o u n d e d b y c o f f e r d a m s f i l l e d w i t h i n e r t 
gas; 

.5 i n c o f f e r d a m s r e f e r r e d t o i n 6 .5 .1 .3 .5 t h e l e n g t h o f 
o i l f u e l l i n e a n d t h e n u m b e r o f i t s de tachab le j o i n t s s h a l l 
b e k e p t t o a m i n i m u m , a n d i t s v a l v e s s h a l l b e l o c a t e d i n 
e a s i l y access ib le p laces , g e n e r a l l y , o n t h e o p e n deck ; 

.6 c o f f e r d a m s r e f e r r e d t o i n 6 . 5 . 1 . 3 . 4 s h a l l n o t b e 
c o n n e c t e d t o a n y p i p i n g s y s t e m s e r v i n g o t h e r spaces. 

6.5.1.4 P r o v i s i o n s h a l l b e m a d e f o r f u e l j e t t i s o n i n g 
f r o m t a n k s o f t h e h e l i c o p t e r l o c a t e d o n t h e h e l i d e c k o r i n 
h a n g a r t o t h e o f f - g r a d e f u e l t a n k . P r o v i s i o n s h a l l b e m a d e 
f o r o f f - g r a d e f u e l d e l i v e r y t o t h e s h o r e o r sh ip ' s t a n k s . 

6.5.1.5 T a n k s u s e d f o r s to rage o f h e l i c o p t e r f u e l a n d 
assoc ia ted e q u i p m e n t s h a l l b e p r o t e c t e d aga ins t p h y s i c a l 
d a m a g e a n d from a fire i n a n adjacent space o r area. 
T a n k s s h a l l b e p r o t e c t e d aga ins t d i r e c t s u n r a y s . 

6.5.1.6 W h e n e q u i p p i n g t a n k s f o r t h e s to rage o f 
h e l i c o p t e r f u e l w i t h f a c i l i t i e s f o r t h e i r e m e r g e n c y 
j e t t i s o n i n g p r e c a u t i o n s s h a l l b e t a k e n t o p r e v e n t t h e t a n k 
j e t t i s o n e d from i m p a c t aga in s t sh ip ' s s t ruc tu res . T h e 
t a n k s s h a l l b e as r e m o t e as p r a c t i c a b l e from s u r v i v a l c ra f t 
m u s t e r a n d e m b a r k a t i o n s t a t i o n s a n d s u r v i v a l c r a f t 
l a u n c h i n g s t a t i o n s . 

6.5.1.7 T h e f u e l t a n k s s h a l l b e m a d e o f m a t e r i a l s 
w h i c h res i s t a t t acks b y c o r r o s i o n a n d h e l i c o p t e r f u e l . 

F u e l m a y b e s t o r e d b o t h i n t r a n s p o r t e d a n d fixed 
t a n k s . 

T a n k s s h a l l be e f f i c i e n t l y secured, c losed a n d bonded . 
T h e t anks s h a l l b e r e a d i l y accessible f o r inspec t ion . 

T a n k s a n d p i p i n g f o r a n t i - c r y s t a l l i z a t i o n f l u i d s s h a l l 
b e m a d e o f s ta in less s teels . 

6.5.1.8 E a c h f u e l o i l t a n k s h a l l b e fitted w i t h filling, 
o u t l e t , s o u n d i n g a n d a i r p ipes . T h e e n d o f a f i l l i n g p i p e 
s h a l l n o t b e m o r e t h a n 3 0 0 m m a b o v e a t a n k b o t t o m . I t i s 
r e c o m m e n d e d t o u s e c l o s e d - t y p e f l o w - m e t e r s . T h e 
s o u n d i n g p i p e s h a l l e n d 3 0 t o 5 0 m m a b o v e a t a n k 
b o t t o m a n d s h a l l b e l a i d t o t h e o p e n deck . 

6.5.1.9 A i r p ipe s o f f u e l o i l t a n k s s h a l l b e l a i d t o a 
h e i g h t o f a t leas t 2,4 m a b o v e t h e o p e n deck . O p e n ends 
o f a i r p ipe s s h a l l b e spaced a t a d i s t ance o f a t leas t 1 0 m 
from a i r i n - t a k e s a n d o p e n i n g s o f e n c l o s e d spaces w i t h 
i g n i t i o n s o u r c e s , a n d f r o m a d e c k m a c h i n e r y a n d 
e q u i p m e n t , w h i c h m a y p re sen t a n i g n i t i o n h a z a r d , a n d 
s h a l l b e f i t t e d w i t h flame-arresting m e s h e s o r o t h e r 
fittings a p p r o v e d b y t h e R e g i s t e r . 

6.5.1.10 A f u e l o i l p u m p s h a l l t a k e i n f u e l o i l 
s i m u l t a n e o u s l y from o n e t a n k o n l y . P i p e l i n e s s h a l l b e 
m a d e o f s tee l o r e q u i v a l e n t m a t e r i a l , s h a l l b e s h o r t 
( w h e r e p o s s i b l e ) a n d s h a l l b e p r o t e c t e d aga ins t damages . 

6.5.1.11 F u e l o i l p u m p s s h a l l b e p r o v i d e d w i t h 
s h u t d o w n m e a n s p o s i t i o n e d i n a r e m o t e safe p l ace . 
S e r v i c e t a n k s s h a l l b e p r o v i d e d w i t h q u i c k - c l o s i n g v a l v e s 
d r i v e n from o u t s i d e t h e t a n k area. 

6.5.1.12 A l l p i p e l i n e s a n d e q u i p m e n t o f t h e s y s t e m 
f o r b u n k e r i n g , s to rage a n d f u e l l i n g s h a l l b e e l e c t r i c a l l y 
c o n t i n u o u s a n d s h a l l b e e a r t h e d t o t h e s h i p h u l l . 

6.5.1.13 F u e l p i p e l i n e s s h a l l h a v e n o s t a g n a n t 
sec t ions . W h e r e i t i s s t r u c t u r a l l y i m p o s s i b l e t o a v o i d 
s t agnan t s ec t ions , p r o v i s i o n s h a l l b e m a d e f o r p i p e 
d r a i n a g e b y m e a n s o f n i t r o g e n p u r g i n g o r a n o t h e r w a y o f 
p i p e l i n e e m p t y i n g . T h e l o w e r pa r t s o f p i p i n g s y s t e m 
s h a l l b e p r o v i d e d w i t h d r a i n c o c k s t o r e m o v e s e d i m e n t t o 
o f f - g r a d e f u e l t a n k . 

6.5.1.14 H e l i c o p t e r r e f u e l l i n g s y s t e m s h a l l b e so 
d e s i g n e d as t o p r o v i d e free access f o r i t s m a i n t e n a n c e , 
f u e l s a m p l i n g a n d repa i r . 

6.5.1.15 S h i p b o a r d h e l i c o p t e r r e f u e l l i n g s y s t e m s h a l l 
c o m p l y w i t h t h e r e q u i r e m e n t s a c t u a l i n t h e C i v i l A v i a t i o n 
o f F l a g S t a t e i n p a r t o f b u n k e r i n g , s to rage , c l e a n i n g , 
q u a l i t y c o n t r o l a n d f u e l filling. R e f u e l l i n g f a c i l i t i e s s h a l l 
b e c e r t i f i e d ( a p p r o v e d ) f o r c o m p l i a n c e w i t h t h e r e q u i r e ­
m e n t s o f t h e F l a g S t a t e a v i a t i o n r e g u l a t i o n s . 

6.5.2 V e n t i l a t i o n s y s t e m o f h a n g a r s a n d s p a c e s 
w h e r e h e l i c o p t e r r e f u e l l i n g a n d m a i n t e n a n c e f a c i l i t i e s 
a r e l o c a t e d . 

6.5.2.1 H a n g a r s a n d spaces w h e r e h e l i c o p t e r r e f u e l ­
l i n g a n d m a i n t e n a n c e f a c i l i t i e s a re l o c a t e d s h a l l b e 
p r o v i d e d w i t h m e c h a n i c a l e x h a u s t v e n t i l a t i o n s u f f i c i e n t 
t o g i v e a t leas t 1 0 a i r changes p e r h o u r . F a n s s h a l l b e o f 
flameproof d e s i g n a n d s h a l l m e e t t h e r e q u i r e m e n t s o f 
5 . 3 . 3 , P a r t I X " M a c h i n e r y " a n d 1 9 . 3 . 4 , P a r t X I 
" E l e c t r i c a l E q u i p m e n t " . 
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6.6 E L E C T R I C A L E Q U I P M E N T 

6 . 6 . 1 E l e c t r i c a l e q u i p m e n t a n d e l ec t r i c w i r i n g o f 
hanga r s a n d spaces w h e r e h e l i c o p t e r r e f u e l l i n g a n d 
m a i n t e n a n c e f a c i l i t i e s a re l o c a t e d s h a l l c o m p l y w i t h t h e 
r e q u i r e m e n t s o f 2 . 9 , P a r t X I " E l e c t r i c a l E q u i p m e n t " . 

6 .6 .2 L i g h t i n g a n d i l l u m i n a t i o n m e a n s f o r h e l i d e c k s 
s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f 6 . 9 , P a r t X I 
" E l e c t r i c a l E q u i p m e n t " o f t h e R u l e s f o r t h e C l a s s i f i c a t i o n 
a n d C o n s t r u c t i o n o f S e a - G o i n g S h i p s a n d t h e F l a g S ta te 
C i v i l A v i a t i o n r e q u i r e m e n t s . 

6.7 C O M M U N I C A T I O N S 

6 . 7 . 1 T o ensu re h e l i c o p t e r o p e r a t i o n t h e s h i p s h a l l b e 
e q u i p p e d w i t h n e c e s s a r y r a d i o a n d m e t e o r o l o g i c a l 
e q u i p m e n t i n c o m p l i a n c e w i t h t h e F l a g S ta te C i v i l 
A v i a t i o n r e q u i r e m e n t s . 

6.8 T E S T S 

6 . 8 . 1 A l l s y s t e m s a n d c o m p o n e n t s o f t h e h e l i c o p t e r 
f a c i l i t y w h e n i n s t a l l e d o n b o a r d s h a l l b e tes t ed a c c o r d i n g 
t o t h e p r o g r a m s a p p r o v e d b y t h e R e g i s t e r . 

6 .8 .2 U p o n r eques t o f t h e F l a g S ta te C i v i l A v i a t i o n 
f l i g h t t r i a l s a n d / o r tes t f l i g h t s m a y b e p e r f o r m e d o n sh ips 
i n c o m p l i a n c e w i t h t h e F l a g S ta te r e g u l a t o r y d o c u m e n t s . 

6.9 R E C O R D S 

6 . 9 . 1 A s a r e s u l t o f a p p l y i n g t h e r e q u i r e m e n t s o f t h e 
p r e sen t S e c t i o n t h e f o l l o w i n g r eco rds w i l l b e i s sued : 

. 1 C l a s s i f i c a t i o n C e r t i f i c a t e ( f o r m 3 . 1 . 2 ) w i t h t h e 
d i s t i n g u i s h i n g m a r k НЕЬШЕСК, НЕЬШЕСК-F o r 
H E L I D E C K - H i n t h e class n o t a t i o n ; 

.2 R e p o r t o n S u r v e y o f t h e S h i p ( f o r m 6 . 3 . 1 0 ) . 
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7 R E Q U I R E M E N T S F O R S H I P E Q U I P M E N T T O E N S U R E 
L O N G - T E R M O P E R A T I O N A T L O W T E M P E R A T U R E 

7 . 1 G E N E R A L 

7.1.1 A p p l i c a t i o n . 
7.1.1.1 T h e r e q u i r e m e n t s f o r s h i p e q u i p m e n t t o 

ensu re l o n g - t e r m o p e r a t i o n a t l o w t e m p e r a t u r e a p p l y t o 
sh ips i n t e n d e d f o r o p e r a t i o n i n c o l d c l i m a t i c c o n d i t i o n s , 
i n c l u d i n g t h e G u l f o f S a i n t L a w r e n c e , n o r t h e r n p a r t o f 
t h e B a l t i c Sea , t h e A r c t i c O c e a n a n d A n t a r c t i c Seas, a n d 
are a d d i t i o n a l t o t h e r e q u i r e m e n t s o f P a r t I " C l a s s i f i c a ­
t i o n " , P a r t I I " H u l l " , P a r t Ш " E q u i p m e n t , A r r a n g e m e n t s 
a n d O u t f i t " , P a r t V T I " M a c h i n e r y I n s t a l l a t i o n s " , P a r t V i n 
" S y s t e m s a n d P i p i n g " , P a r t I X " M a c h i n e r y " , P a r t X I 
" E l e c t r i c a l E q u i p m e n t " a n d P a r t ХШ " M a t e r i a l s " o f t h e 
R u l e s f o r t h e C l a s s i f i c a t i o n a n d C o n s t r u c t i o n o f Sea -
G o i n g S h i p s , P a r t I I " L i f e - S a v i n g A p p l i a n c e s " , P a r t Ш 
" S i g n a l M e a n s " , P a r t I V " R a d i o E q u i p m e n t " a n d P a r t V 
" N a v i g a t i o n a l E q u i p m e n t " o f t h e R u l e s f o r t h e E q u i p ­
m e n t o f S e a - G o i n g S h i p s , as w e l l as t h e R u l e s f o r t h e 
C a r g o H a n d l i n g G e a r o f S e a - G o i n g S h i p s . 

7.1.1.2 F o r sh ips c o m p l y i n g w i t h t h e r e q u i r e m e n t s o f 
t h e p r e sen t S e c t i o n a d i s t i n g u i s h i n g m a r k W T N T E R I -
Z A T I O N ( D A T ) m a y b e a d d e d t o t h e charac te r o f 
c l a s s i f i c a t i o n a t t h e s h i p o w n e r ' s reques t . D e s i g n a m b i e n t 
t e m p e r a t u r e s h a l l b e i n d i c a t e d i n b r a c k e t s , f o r e x a m p l e : 
W T N T E R I Z A T I O N ( - 40). 

7.1.1.3 T h e necessary condi t ions f o r assigning Ihe d is t in­
guish ing m a r k W I N T E R I Z A T I O N ( D A T ) are as f o l l o w s : 

. 1 a v a i l a b i l i t y o f i c e c a t e g o r y m a r k s n o t less t h a n 
A r c 4 i n c o m p l i a n c e w i t h 2.2.3, P a r t I " C l a s s i f i c a t i o n " . A t 
s h i p o w n e r ' s r eques t t h e d i s t i n g u i s h i n g m a r k W T N T E R I -
Z A T I O N ( D A T ) m a y b e as s igned t o sh ips w i t h i ce 
c a t e g o r y I c e 3 a n d b e l o w , i n t h i s case t h e e x t e n t o f 
c o m p l i a n c e w i t h t h e r e q u i r e m e n t s o f t h e p r e s e n t S e c t i o n 
s h a l l b e sub jec t t o spec ia l c o n s i d e r a t i o n b y t h e R e g i s t e r ; 

.2 a v a i l a b i l i t y o f t h e d i s t i n g u i s h i n g m a r k A N T I - I C E 
f o r sh ips fitted w i t h e q u i p m e n t f o r i c i n g p r o t e c t i o n i n 
c o m p l i a n c e w i t h S e c t i o n 4; 

.3 a v a i l a b i l i t y o f t h e d i s t i n g u i s h i n g m a r k f o r sh ips o f 
h i g h e c o l o g i c a l s a f e ty n o t less t h a n E C O i n c o m p l i a n c e 
w i t h S e c t i o n 3. 

7.1.1.4 T h e d i s t i n g u i s h i n g m a r k W T N T E R I Z A -
T I O N ( D A T ) m a y b e as s igned t o sh ips u n d e r c o n s t r u c ­
t i o n a n d i n s e r v i c e . 

7.1.2 D e f i n i t i o n s , e x p l a n a t i o n s a n d a b b r e v i a t i o n s . 
F o r t h e p u r p o s e o f t h e p r e sen t S e c t i o n t h e f o l l o w i n g 

d e f i n i t i o n s , e x p l a n a t i o n s a n d a b b r e v i a t i o n s h a v e b e e n 
adop ted . 

A c c o m m o d a t i o n s p a c e s are spaces c o m p l y ­
i n g w i t h t he requi rements o f 1.5.2, Pa r t V I " F i r e P ro tec t ion" . 

P o l l u t a n t m e a n s a n y subs tance , w h i c h f a l l s 
w i t h i n t h e l i m i t s f o r m a r i n e d i s p o s a l i n c o m p l i a n c e w i t h 
M A R P O L 73/78. 

E n c l o s e d s p a c e i s a space w i t h a d i rec t access 
t o t h e o p e n deck w h i c h is fitted w i t h a n appropr ia te c losure . 

I B C C o d e — I n t e r n a t i o n a l C o d e f o r t h e C o n ­
s t r u c t i o n a n d E q u i p m e n t o f S h i p s C a r r y i n g D a n g e r o u s 
C h e m i c a l s i n B u l k ; 

L S A C o d e — I n t e r n a t i o n a l L i f e - S a v i n g A p p l i ­
ances C o d e ; 

M A R P O L 7 3 / 7 8 — I n t e r n a t i o n a l C o n v e n t i o n 
f o r t h e P r e v e n t i o n o f P o l l u t i o n f r o m S h i p s , 1973 a n d 
P r o t o c o l , 1978 t h e r e t o . 

O p e n s p a c e i s a space w i t h a d i r e c t access t o t h e 
o p e n d e c k w h i c h i s n o t f i t t e d w i t h c l o s u r e o r s h a l l b e 
k e p t o p e n f o r l o n g p e r i o d s as r ega rds o p e r a t i o n a l 
c o n d i t i o n s o f e q u i p m e n t i n s t a l l e d i n t h i s space. 

D e s i g n a m b i e n t t e m p e r a t u r e ( D A T ) i s 
t h e m i n i m u m ave rage d a i l y a i r t e m p e r a t u r e , i n °C, w h i c h 
c a n t a k e p l a c e d u r i n g a five-year p e r i o d o f s h i p o p e r a t i o n 
o n t h e r o u t s p a s s i n g i n t h e m o s t u n f a v o u r a b l e w a t e r s as 
regards c o o l i n g c o n d i t i o n s . 

D e s i g n t e m p e r a t u r e o f t h e s t r u c t u r e i s 
the t empera tu re , i n °C, assumed f o r c h o o s i n g o f cons t ruc­
t i o n m a t e r i a l . W h e n t h e R u l e s o r t h i s S e c t i o n c o n t a i n n o 
a d d i t i o n a l p r o v i s i o n s , t he des ign a m b i e n t t empera tu re i s 
assumed as a des ign t empera tu re o f t he s t ructure . 

T e s t t e m p e r a t u r e i s t h e tes t t e m p e r a t u r e o f 
m a c h i n e r y , e q u i p m e n t o r m a t e r i a l s t o c o n f i r m then-
fitness f o r u s e a t d e s i g n a m b i e n t t e m p e r a t u r e . U n l e s s 
o t h e r w i s e s p e c i f i e d i n t h e p r e s e n t S e c t i o n , t h e tes t 
t e m p e r a t u r e s h a l l b e a s s u m e d 10 °C b e l o w t h e d e s i g n 
a m b i e n t t e m p e r a t u r e . 

W o r k i n g l i q u i d s m e a n f u e l a n d l u b r i c a t i n g 
m a t e r i a l s , a n d h y d r a u l i c o i l s n e c e s s a r y f o r n o r m a l 
o p e r a t i o n o f a s h i p a n d i t s e q u i p m e n t , as w e l l as o i l 
r e s idues . 

7.1.3 T e c h n i c a l d o c u m e n t a t i o n . 
7.1.3.1 T h e f o l l o w i n g t e c h n i c a l d o c u m e n t a t i o n s h a l l 

b e s u b m i t t e d t o t h e R e g i s t e r f o r a p p r o v a l t o a s s i g n t h e 
d i s t i n g u i s h i n g m a r k W T N T E R I Z A T I O N ( D A T ) i n t h e 
class n o t a t i o n : 

. 1 M a n u a l o n o p e r a t i o n o f s h i p a t l o w t e m p e r a t u r e 
( W i n t e r i z a t i o n M a n u a l ) ; 

.2 o n e l i n e d i a g r a m s o f e l e c t r i c h e a t i n g s y s t e m s 
( e l e c t r i c h e a t i n g app l i ances , s y s t e m s u t i l i z i n g h e a t i n g 
cab les ) ; 

.3 ce r t i f i ca tes f o r m a c h i n e r y , e q u i p m e n t , a r r ange ­
m e n t s , o u t f i t , f o a m concen t r a t e , h y d r a u l i c l i q u i d s a n d 
l u b r i c a t i n g o i l s , s p e c i f i e d i n t h e p r e s e n t S e c t i o n , 
c o n f i r m i n g s u i t a b i l i t y o f t h e i r u s e a t d e s i g n a m b i e n t 
t e m p e r a t u r e ; 

.4 tes t p r o g r a m s f o r t h e e q u i p m e n t i n t e n d e d f o r 
p r o l o n g e d e x p o s u r e t o l o w s e r v i c e t e m p e r a t u r e s , spec i ­
fied i n t h e p r e s e n t S e c t i o n . 
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7.1.3.2 T h e f o l l o w i n g d o c u m e n t s a p p r o v e d b y t h e 
R e g i s t e r s h a l l b e a v a i l a b l e o n b o a r d t h e s h i p : 

. 1 M a n u a l o n o p e r a t i o n o f s h i p a t l o w t e m p e r a t u r e 
( W i n t e r i z a t i o n M a n u a l ) ; 

.2 I n f o r m a t i o n o n S t a b i l i t y i n c l u d i n g l o a d i n g cases 
c o n s i d e r i n g i c i n g ; 

.3 I n f o r m a t i o n o n D a m a g e T r i m a n d S t a b i l i t y ; 

.4 I c e S h i p S a f e t y C e r t i f i c a t e ( I c e P a s s p o r t ) . 
7.1.3.3 Techn ica l documen ta t i on o n products t o be 

submi t t ed f o r approva l i n add i t ion t o the R u l e s requi rements 
is specified i n the re levant Chapters o f t he present Sect ion . 

7.2 D E S I G N T E M P E R A T U R E S 

7.2.1 D e s i g n a m b i e n t t e m p e r a t u r e v a l u e i s estab­
l i s h e d b y t h e s h i p o w n e r a c c o r d i n g t o t h e s h i p p u r p o s e 
a n d s e r v i c e c o n d i t i o n s . 

7.2.2 T h e f o l l o w i n g s t a n d a r d v a l u e s o f d e s i g n 
a m b i e n t t e m p e r a t u r e a r e s t i p u l a t e d b y t h e p r e s e n t 
S e c t i o n : - 3 0 °C ( t h e d i s t i n g u i s h i n g m a r k W T N T E R I -
Z A T I O N ( - 3 0 ) ) ; - 4 0 °C ( t h e d i s t i n g u i s h i n g m a r k 
W T N T E R I Z A T I O N ( - 4 0 ) ) ; - 5 0 °C ( t h e d i s t i n g u i s h ­
i n g m a r k W T N T E R I Z A T I O N ( - 5 0 ) ) . 

7.2.3 A p p l i c a t i o n o f t h e p r e s e n t S e c t i o n r e q u i r e ­
m e n t s t o sh ips i n t e n d e d f o r o p e r a t i o n a t d e s i g n a m b i e n t 
t e m p e r a t u r e b e l o w — 5 0 °C i s s u b j e c t t o s p e c i a l 
c o n s i d e r a t i o n b y t h e R e g i s t e r . 

7.2.4 D e s i g n a m b i e n t t empera tu re sha l l n o t b e a s sumed 
above t he t empera tu re specif ied i n 1.2.3.3 o f P a r t П " H u l l " 
f o r t he appropr ia te ca tegory o f ice s t reng then ing w i t h o u t 
special cons ide ra t ion b y t h e Regis ter . 

7.2.5 D e s i g n t e m p e r a t u r e o f h u l l s t ruc tu res s h a l l b e 
a s s u m e d a c c o r d i n g t o 1.2.3 .4 o f P a r t П " H u l l " . I n t h i s 
case, d e s i g n a m b i e n t t e m p e r a t u r e s h a l l b e a s s u m e d as t h e 
v a l u e o f TA. 

7.2.6 F o r e q u i p m e n t a n d m a c h i n e r y ins t a l l ed o n t he 
o p e n decks, as w e l l as i n t h e o p e n spaces, t he des ign 
a m b i e n t t empera tu re s h a l l b e assumed as des ign t empera ­
t u r e o f s tructures. F o r e q u i p m e n t a n d m a c h i n e r y i n s t a l l ed i n 
unhea ted enc losed spaces exposed t o the e n v i r o n m e n t a n d 
a d j o i n i n g unhea t ed adjacent enc losed spaces t h e des ign 
a m b i e n t t empera tu re s h a l l b e assumed as t h e des ign 
tempera ture . F o r e q u i p m e n t a n d m a c h i n e r y i n s t a l l ed i n 
unhea ted enc losed spaces exposed t o the e n v i r o n m e n t a n d 
a d j o i n i n g heated adjacent enc losed spaces t he t empera tu re 
o f 2 0 °C above t he des ign a m b i e n t t empera tu re s h a l l b e 
assumed as t h e des ign t empera tu re o f s t ructure. 

7.3 G E N E R A L R E Q U I R E M E N T S F O R S H I P D E S I G N 

7.3.1 C a r g o a n d s l o p t a n k s o f o i l t a n k e r s ( regard less 
o f d e a d w e i g h t ) s h a l l b e p r o t e c t e d t h r o u g h o u t t h e l e n g t h 

b y b a l l a s t t a n k s o r c o m p a r t m e n t s n o t i n t e n d e d f o r 
ca r r i age o f p o l l u t a n t s i n c o m p l i a n c e w i t h r e g u l a t i o n 19 
o f A n n e x I t o M A R P O L 7 3 / 7 8 . 

L o c a t i o n o f ca rgo a n d s l o p t a n k s o f c h e m i c a l t a n k e r s 
r e l a t i v e t o s h e l l p l a t i n g s h a l l c o m p l y w i t h t h e r e q u i r e ­
m e n t s o f r e g u l a t i o n 2 . 6 o f t h e ГВС C o d e d e p e n d i n g o n 
t h e sh ip ' s t y p e . T h e r e w i t h , f o r ca r r i age o f se lec ted 
v e g e t a b l e o i l s o n b o a r d t h e t y p e 3 c h e m i c a l t a n k e r s t h e 
r e q u i r e m e n t s o f r e g u l a t i o n 4 . 1 . 3 o f A n n e x I I t o 
M A R P O L 7 3 / 7 8 s h a l l b e m e t . O t h e r t y p e 3 c h e m i c a l 
t a n k e r s , as w e l l as t a n k e r s i n t e n d e d f o r ca r r i age o f 
h a z a r d o u s substances i n b u l k s h a l l b e fitted w i t h ca rgo 
a n d s l o p t a n k s l o c a t e d a t leas t a t 7 6 0 m m d i s tance from 
t h e s h e l l p l a t i n g . 

7 . 3 .2 S h i p s w i t h a n aggregate o i l f u e l t a n k capac i t y 
o f 6 0 0 m 3 a n d a b o v e s h a l l h a v e a d o u b l e - h u l l cons t ­
r u c t i o n t o p r o t e c t f u e l o i l t a n k s l o c a t e d i n c o m p l i a n c e 
w i t h r e g u l a t i o n 1 2 A o f A n n e x I t o M A R P O L 7 3 / 7 8 . 

S h i p h a v i n g a n y o i l f u e l t a n k w i t h a capac i t y 
e x c e e d i n g 2 0 m 3 s h a l l h a v e a d o u b l e - h u l l c o n s t r u c t i o n t o 
p r o t e c t s u c h t a n k s l o c a t e d i n c o m p l i a n c e w i t h pa rag raphs 
6 a n d 7 o f r e g u l a t i o n 1 2 A , A n n e x I t o M A R P O L 7 3 / 7 8 , 
e v e n i n case w h e n t h e aggrega te capac i t y o f f u e l o i l t a n k s 
i s b e l o w 6 0 0 m 3 . 

7 .3 .3 O n a l l sh ip s , t h e t a n k s i n t e n d e d f o r s to rage o f 
w o r k i n g l i q u i d s a n d ca r r i age o f p o l l u t a n t s as a ca rgo , 
s h a l l b e l o c a t e d a t leas t a t 7 6 0 m m d i s t ance from t h e 
s h e l l p l a t i n g , excep t t h e f o l l o w i n g t a n k s w i t h i n d i v i d u a l 
c apac i t y o f 2 0 m 3 a n d b e l o w l o c a t e d i n t h e d o u b l e -
b o t t o m space o f t h e e n g i n e r o o m : 

t a n k s f o r w o r k i n g l i q u i d s ; 
f u e l o i l t a n k s w h e n t h e i r t o t a l c apac i t y does n o t 

exceed 6 0 0 m 3 . 
7 .3 .4 O n b o a r d t h e sh ips o f i c e ca tegor ies I c e l — 

A r c 4 a n d t h e sh ips o f p o l a r classes P C 6 a n d P C 7 , i t i s 
a l l o w e d t o a r r ange t h e t a n k s i n t e n d e d f o r s to rage o f 
w o r k i n g l i q u i d s i n t h e d o u b l e - b o t t o m space a f t o f 
m i d s h i p s , excep t f u e l o i l t a n k s s p e c i f i e d i n 7 . 3 . 2 . 

7.3 .5 N a v i g a t i o n b r i d g e w i n g s s h a l l b e c losed . 
A n g l e s o f v i e w s h a l l m e e t t h e r e q u i r e m e n t s o f 3 . 2 , 

P a r t V " N a v i g a t i o n a l E q u i p m e n t " o f t h e R u l e s f o r t h e 
E q u i p m e n t o f S e a - G o i n g S h i p s . B r i d g e front, r ea r a n d 
s ide w i n d o w s ( i n c l u d i n g w i n g s ) s h a l l b e i n c l i n e d from 
t h e v e r t i c a l p l a n e t o p o u t , a t a n a n g l e o f n o t less 10° a n d 
n o t m o r e t h a n 25°. 

7 . 3 . 6 E x i t f r o m c o r r i d o r s o f a c c o m m o d a t i o n s t o t h e 
o p e n d e c k s h a l l b e a r r a n g e d t h r o u g h t h e h e a t e d 
c o m p a n i o n s . 

7 . 3 . 7 A h e a t e d d e c k h o u s e s h a l l b e p r o v i d e d as a 
she l t e r f o r c r e w w h i l e p e r f o r m i n g t h e f o l l o w i n g f u n c ­
t i o n s : o b s e r v a t i o n o f t h e e n v i r o n m e n t d u r i n g t h e ship ' s 
m o v e m e n t o r u s i n g guards w h i l s t i n a p o r t . 

7 .3 .8 W h e n t he ship is equipped f o r m o v e m e n t i n t he 
n o t c h o f a n icebreaker, the adequate h u l l s t rengthening o f the 
fore end sha l l be p rov ided . Ca lcu la t ions o f s t rengthening 
sha l l be submi t t ed t o the Regis te r f o r considerat ion. 
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W h e r e necessary , t h e a p p r o p r i a t e a r r a n g e m e n t s f o r 
l i f t i n g t h e a n c h o r s f r o m t h e h a w s e p ipe s , as w e l l as t h e 
d e v i c e f o r t h e i r f a s t e n i n g t o t h e d e c k s h a l l b e p r o v i d e d . 

7.4 E Q U I P M E N T , A R R A N G E M E N T S A N D O U T F I T 

7.4.1 A n c h o r a r r a n g e m e n t 
7.4.1.1 M a t e r i a l s f o r m a n u f a c t u r e o f a n c h o r 

s h a l l m e e t t h e r e q u i r e m e n t s o f S e c t i o n 8, P a r t Х1П 
" M a t e r i a l s " . 

7.4.1.2 M a t e r i a l s f o r m a n u f a c t u r e o f a n c h o r c h a i n 
s h a l l m e e t t h e r e q u i r e m e n t s o f 7.12.7. 

7.4.1.3 M a t e r i a l s o f cas t ings f o r m a n u f a c t u r e o f 
a n c h o r h a w s e p i p e s h a l l m e e t t h e r e q u i r e m e n t s o f 7.12.4. 

T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r a n c h o r h a w s e 
p ipe s t o b e i n s t a l l e d o n b o a r d t h e sh ips w i t h d i s t i n g u i s h ­
i n g m a r k s W T N T E R I Z A T I O N ( - 4 0 ) a n d W T N T E R I -
Z A T I O N ( — 5 0 ) s h a l l c o n t a i n a n i n d i c a t i o n w h e t h e r i t i s 
a l l o w e d t o u se t h e m a t a p p r o p r i a t e d e s i g n a m b i e n t 
t e m p e r a t u r e . 

7.4.1.4 A n c h o r s toppers s h a l l m e e t t h e r e q u i r e m e n t s 
o f 3 .6 .1 , P a r t I I I " E q u i p m e n t , A r r a n g e m e n t s a n d 
O u t f i t " . 

T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r a n c h o r s toppers 
t o b e i n s t a l l e d o n b o a r d t h e sh ips w i t h d i s t i n g u i s h i n g 
m a r k s W T N T E R I Z A T I O N ( - 4 0 ) a n d W T N T E R I Z A -
T I O N ( — 5 0 ) s h a l l c o n t a i n a n i n d i c a t i o n w h e t h e r i t i s 
a l l o w e d t o u se t h e m a t a p p r o p r i a t e d e s i g n a m b i e n t 
t e m p e r a t u r e . 

7.4.2 M o o r i n g a p p l i a n c e s . 
7.4.2.1 M a t e r i a l s o f cas t ings f o r m a n u f a c t u r e o f 

m o o r i n g b o l l a r d s , f a i r l eade r s a n d o t h e r m o o r i n g a p p l i ­
ances s h a l l m e e t t h e r e q u i r e m e n t s o f 7.12.4. 

T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r m o o r i n g a p p l i ­
ances t o b e i n s t a l l e d o n b o a r d t h e sh ips w i t h d i s t i n g u i s h ¬
i n g m a r k s W I N T E R I Z A T I O N ( - 4 0 ) a n d 
W T N T E R I Z A T I O N ( - 5 0 ) s h a l l c o n t a i n a n i n d i c a t i o n 
w h e t h e r i t i s a l l o w e d t o u se t h e m a t a p p r o p r i a t e d e s i g n 
a m b i e n t t e m p e r a t u r e . 

7.4.2.2 C h a i n s toppers f o r s i n g l e - p o i n t m o o r i n g t o 
o f f s h o r e t e r m i n a l s s h a l l m e e t t h e r e q u i r e m e n t s o f 7.4.1.4. 

7.4.3 T o w i n g a r r a n g e m e n t 
7.4.3.1 M a t e r i a l s o f cas t ings f o r m a n u f a c t u r e o f b i t t s , 

t o w i n g b o l l a r d s , f a i r l e ade r s , c h o c k s , r o l l e r a n d o t h e r 
t o w i n g a r r a n g e m e n t s h a l l m e e t t h e r e q u i r e m e n t s 
o f 7.12.4. 

T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r m o o r i n g a p p l i ­
ances t o b e i n s t a l l e d o n b o a r d t h e sh ips w i t h d i s t i n g u i s h ¬
i n g m a r k s W I N T E R I Z A T I O N ( - 4 0 ) a n d 
W T N T E R I Z A T I O N ( - 5 0 ) s h a l l c o n t a i n a n i n d i c a t i o n 
w h e t h e r i t i s a l l o w e d t o u se t h e m a t a p p r o p r i a t e d e s i g n 
a m b i e n t t e m p e r a t u r e . 

7.4.3.2 C h a i n s o f e m e r g e n c y t o w i n g a r r a n g e m e n t 
s h a l l m e e t t h e r e q u i r e m e n t s o f 7.12.7. 

7.4.4 S i d e s c u t t l e s . 
7.4.4.1 S i d e s cu t t l e s o f w h e e l h o u s e a n d c a r g o 

c o n t r o l r o o m s h a l l b e p r o v i d e d w i t h h e a t i n g i n 
c o m p l i a n c e w i t h 4.2.3.6 o f t h e p r e sen t P a r t . 

7.4.4.2 O n b o a r d t h e sh ips w i t h d i s t i n g u i s h i n g m a r k s 
W I N T E R I Z A T I O N ( - 4 0 ) a n d W I N T E R I -
Z A T I O N ( - 5 0 ) t h e s ide scu t t l es w i t h d o u b l e glass s h a l l 
b e i n s t a l l e d i n a c c o m m o d a t i o n spaces. 

7.4.4.3 W h e n t h e ca rgo d e c k i s v i e w e d t h r o u g h t h e 
s ide scu t t l es o f mas te r ' s c a b i n , a t leas t o n e o f these s ide 
scut t les s h a l l b e p r o v i d e d w i t h h e a t i n g . 

7.4.4.4 E x t e r n a l access o r o t h e r e q u i v a l e n t m e a n s f o r 
c l e a n i n g o f s ide scu t t l es o f n a v i g a t i o n b r i d g e a n d ca rgo 
c o n t r o l r o o m s h a l l b e p r o v i d e d . 

7.4.5 H a t c h w a y s , s h e l l d o o r s , c a r g o d o o r s . 
7.4.5.1 M a t e r i a l s f o r m a n u f a c t u r e o f ca rgo h a t c h 

c o v e r s a n d h a t c h w a y s o f c a rgo t a n k s , s h e l l d o o r s , ca rgo 
d o o r s , i n c l u d i n g seals s h a l l m e e t t h e r e q u i r e m e n t s o f 
7.12.1 t o 7.12.6. 

7.4.5.2 H y d r a u l i c l i q u i d s a n d l u b r i c a t i n g o i l s s h a l l b e 
s u i t a b l e f o r u se a t d e s i g n a m b i e n t t e m p e r a t u r e . 

7.4.5.3 T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r ca rgo 
h a t c h c o v e r s a n d ca rgo t a n k s , s h e l l d o o r s , c a rgo d o o r s t o 
b e i n s t a l l e d o n b o a r d t h e sh ips w i t h d i s t i n g u i s h i n g m a r k s 
W I N T E R I Z A T I O N ( - 4 0 ) a n d W I N T E R I -
Z A T I O N (—50) s h a l l c o n t a i n a n i n d i c a t i o n w h e t h e r i t 
i s a l l o w e d t o use t h e m a t a p p r o p r i a t e d e s i g n a m b i e n t 
t e m p e r a t u r e . 

7.5 S T A B I L I T Y A N D S U B D I V I S I O N 

7.5.1 T h e r e q u i r e m e n t s o f P a r t s I V " S t a b i l i t y " a n d 
V " S u b d i v i s i o n " s h a l l b e m e t . 

7.5.2 T h e s h i p s h a l l b e p r o v i d e d w i t h a r e l i a b l e 
d r a u g h t m e a s u r e m e n t s y s t e m w h e r e b y t h e f o r w a r d a n d 
af t d r a u g h t s c a n b e e a s i l y d e t e r m i n e d . 

7.6 M A C H I N E R Y I N S T A L L A T I O N S 

7.6.1 P r o p u l s i o n p l a n t s o f i ce class sh ips w i t h 
d i s t i n g u i s h i n g m a r k s W I N T E R I Z A T I O N ( - 30), 
W I N T E R I Z A T I O N ( 40) and W I N T E R I Z A T I O N ( - 5 0 ) 
s h a l l b e capable o f m a i n t a i n i n g r a t e d p o w e r a n d r e q u i r e d 
r a t e d t o r q u e a t p r o p e l l e r shaf ts i n a r a n g e o f r o t a t i o n 
speed c o r r e s p o n d i n g t o t h e a p p r o p r i a t e o p e r a t i n g c o n d i ­
t i o n s a n d m o d e s i n accordance w i t h t h e as s igned i ce 
c a t e g o r y m a r k . 

7.6.2 M e a n s s h a l l b e p r o v i d e d t o e n s u r e t h a t 
m a c h i n e r y m a y b e b r o u g h t i n t o o p e r a t i o n f r o m t h e dead 
s h i p c o n d i t i o n w i t h o u t e x t e r n a l a i d , as w e l l as s to rage 
a n d s u p p l y o f f u e l t o t h e e m e r g e n c y d i e s e l - g e n e r a t o r 
h a v i n g t h e f o l l o w i n g charac te r i s t i c s : 
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. 1 w i n t e r d i e s e l f u e l w i t h p o u r p o i n t t e m p e r a t u r e n o t 
e x c e e d i n g —45 °C o n b o a r d t h e sh ips w i t h a d i s t i n g u i s h ­
i n g m a r k W T N T E R I Z A T I O N ( - 4 0 ) ; 

.2 a r c t i c d i e s e l f u e l w i t h p o u r p o i n t t e m p e r a t u r e n o t 
e x c e e d i n g —55 °C o n b o a r d t h e sh ips w i t h a d i s t i n g u i s h ­
i n g m a r k W T N T E R I Z A T I O N ( - 5 0 ) . 

7.6.3 B a s e d o n t h e i r d e s i g n , t h e m a c h i n e r y , s h a f t i n g , 
b o i l e r s a n d o t h e r p r e s su re vesse l s , as w e l l as p i p e l i n e s o f 
s y s t e m s a n d f i t t i n g s , s h a l l r e m a i n o p e r a t i v e d u r i n g t h e 
s h i p s t a y a t d e s i g n a m b i e n t t e m p e r a t u r e . 

7.6.4 O n b o a r d t h e sh ips w i t h d i s t i n g u i s h i n g m a r k s 
W I N T E R I Z A T I O N ( - 4 0 ) a n d W I N T E R I -
Z A T I O N ( — 5 0 ) a i r s u p p l y t o m a i n e n g i n e s s h a l l n o t 
l e a d t o o v e r c o o l i n g o f m a c h i n e r y space. T e c h n i c a l m e a n s 
s h a l l b e p r o v i d e d t o e x c l u d e increase o f m e c h a n i c a l l o a d 
o n c y l i n d e r s a n d p i s t o n s a n d b e a r i n g s o f m a i n e n g i n e s 
d u e t o t h e h a r m f u l e f fec t o f r e d u c e d t e m p e r a t u r e s o f 
s c a v e n g i n g a i r . 

7.6.5 W h e n e n v i r o n m e n t a l l y h a z a r d o u s r e f r i g e r a n t s 
are used , t h e s t e rn tube seals s h a l l b e so d e s i g n e d as t o 
p r e v e n t l e a k a g e o u t o f t h e sea l h o u s i n g w h e n o p e r a t e d 
w i t h i n t h e s p e c i f i e d m o d e s . P e r m i s s i b l e l e a k a g e o f n o n ­
t o x i c a n d b i o l o g i c a l l y n e u t r a l r e f r i g e r a n t s a r e n o t 
c o n s i d e r e d as p o l l u t i o n from sh ips . 

7.6.6 T e c h n i c a l m e a n s s h a l l b e p r o v i d e d f o r 
c o m p l e t e sha f t l i n e t u r n i n g d u r i n g t h e s h i p s t a y i n c lose 
f l o a t i n g i ce . 

7.6.7 I n g e n e r a l , a t leas t t w o a u x i l i a r y b o i l e r s s h a l l 
b e p r o v i d e d o n b o a r d t h e sh ips w i t h d i s t i n g u i s h i n g m a r k s 
W I N T E R I Z A T I O N ( 40) and W I N T E R I Z A T I O N ( 50) 

7.6.8 I n g e n e r a l , s t ee l f o u r - b l a d e d p r o p e l l e r s w i t h 
de tachab le b l ades s h a l l b e used . 

7.6.9 S h i p s s h a l l b e p r o v i d e d w i t h t e c h n i c a l m e a n s 
f o r r e p l a c i n g d e f e c t i v e b lades a f l o a t . 

7.7 S Y S T E M S A N D P I P I N G 

7.7.1 F i t t i n g s , f o r m e d c o m p o n e n t s , e x p a n s i o n 
j o i n t s . 

7.7.1.1 M a t e r i a l s f o r m a n u f a c t u r e o f f i t t i ngs , e x p a n s i o n 
j o i n t s a n d f o r m e d c o m p o n e n t s o f p ipe l ines t o b e in s t a l l ed 
o n t he o p e n decks, as w e l l as i n t he o p e n unhea t ed spaces 
s h a l l m e e t t h e r equ i r emen t s o f 7.12.1 t o 7.12.6. 

7.7.1.2 T h e R e g i s t e r c e r t i f i c a t e i s s u e d f o r fittings, 
e x p a n s i o n j o i n t s a n d f o r m e d c o m p o n e n t s o f p i p e l i n e s t o 
b e i n s t a l l e d o n b o a r d t h e sh ips w i t h d i s t i n g u i s h i n g m a r k s 
W I N T E R I Z A T I O N ( - 4 0 ) a n d W I N T E R I Z A -
T I O N ( — 5 0 ) a n d i n s t a l l e d o n t h e o p e n decks , as w e l l 
as i n t h e o p e n u n h e a t e d spaces s h a l l c o n t a i n a n i n d i c a t i o n 
w h e t h e r i t i s a l l o w e d t o u se t h e m a t a p p r o p r i a t e d e s i g n 
a m b i e n t t e m p e r a t u r e . 

7.7.1.3 S i d e fittings i n s t a l l e d a b o v e t h e l o a d w a t e r -
l i n e s h a l l m e e t t h e r e q u i r e m e n t s o f 4.3.1.2 o f " S y s t e m s 
a n d P i p i n g " . 

7.7.2 B a l l a s t a n d s e w a g e s y s t e m s . 
7.7.2.1 B a l l a s t s y s t e m s h a l l m e e t t h e r e q u i r e m e n t s o f 

8.3.2, P a r t УШ " S y s t e m s a n d P i p i n g " . 
7.7.2.2 D i s c h a r g e p i p e l i n e o f b a l l a s t s y s t e m s h a l l b e 

p r o v i d e d w i t h h e a t i n g . 
7.7.2.3 W h e r e s u b m e r g e d e l e c t r i c a l l y - d r i v e n b a l l a s t 

p u m p s a re u sed , t h e i r s e r v i c e a b i l i t y a t d e s i g n a m b i e n t 
t e m p e r a t u r e s h a l l b e e n s u r e d a n d d o c u m e n t e d ; a n d t h e 
r e l e v a n t i n f o r m a t i o n s h a l l b e i n t r o d u c e d i n t o t h e 
cer t i f i ca tes i s s u e d b y t h e R e g i s t e r . 

7.7.2.4 H y d r a u l i c l i q u i d s u s e d as w o r k i n g m e d i a f o r 
b a l l a s t p u m p s d r i v i n g a n d r e m o t e l y c o n t r o l l e d f i t t i n g s 
s h a l l b e s u i t a b l e f o r u se a t d e s i g n a m b i e n t t e m p e r a t u r e . 

7.7.2.5 S e w a g e h o l d i n g t a n k s a n d p i p e l i n e s l e a d i n g 
t h e r e t o s h a l l b e l o c a t e d i n h e a t e d spaces o r p r o v i d e d w i t h 
h e a t i n g . 

7.7.3 F i r e e x t i n g u i s h i n g s y s t e m s . 
7.7.3.1 A l l f i r e p u m p s , i n c l u d i n g e m e r g e n c y f i r e 

p u m p , s h a l l b e p l a c e d i n spaces w i t h p o s i t i v e t e m p e r a ­
t u r e . 

7.7.3.2 D e s i g n o f w a t e r f i r e m a i n s y s t e m a n d f o a m 
fire e x t i n g u i s h i n g s y s t e m s h a l l m e e t t h e r e q u i r e m e n t s o f 
3.2 a n d 3.7, P a r t V I " F i r e P r o t e c t i o n " c o n s i d e r i n g t h e 
r e q u i r e m e n t s o f 4.2.4.4. 

7.7.3.3 A f o a m concen t r a t e f o r f o a m f i r e e x t i n g u i s h ­
i n g s y s t e m s h a l l b e a p p r o v e d b y t h e R e g i s t e r a n d b e 
s t o r e d i n t h e space w i t h p o s i t i v e t e m p e r a t u r e . 

7.7.3.4 A i r - f o a m n o z z l e s i n t e n d e d f o r i n s t a l ­
l a t i o n o n b o a r d t h e sh ips w i t h d i s t i n g u i s h i n g m a r k s 
W I N T E R I Z A T I O N ( 40) and W I N T E R I Z A T I O N ( 50) 
s h a l l w o r k p r o p e r l y a t r e q u i r e d d e s i g n a m b i e n t t e m p e r a ­
t u r e a n d s h a l l h a v e t h e r e l e v a n t R e g i s t e r a p p r o v a l . 

7.7.3.5 F i r e hoses s h a l l m e e t t h e r e q u i r e m e n t s o f 
5.1.4, P a r t V I " F i r e P r o t e c t i o n " T h e y s h a l l b e a p p r o v e d 
b y t h e R e g i s t e r a n d b e s u i t a b l e f o r o p e r a t i o n a t d e s i g n 
a m b i e n t t e m p e r a t u r e . 

7.7.4 S y s t e m s o f t a n k e r s a n d c o m b i n a t i o n c a r ­
riers. 

7.7.4.1 C a r g o s y s t e m . 
7.7.4.1.1 W h e r e s u b m e r g e d e l e c t r i c a l l y - d r i v e n b a l ­

l a s t p u m p s a re used , t h e i r s e r v i c e a b i l i t y a t d e s i g n 
a m b i e n t t e m p e r a t u r e s h a l l b e e n s u r e d a n d d o c u m e n t e d 
a n d t h e r e l e v a n t i n f o r m a t i o n s h a l l b e i n t r o d u c e d i n t o t h e 
ce r t i f i ca tes i s s u e d b y t h e R e g i s t e r . 

7.7.4.1.2 H y d r a u l i c l i q u i d s u s e d as w o r k i n g 
m e d i a f o r b a l l a s t p u m p s d r i v i n g a n d r e m o t e l y c o n t r o l l e d 
fittings s h a l l b e s u i t a b l e f o r u se a t d e s i g n a m b i e n t 
t e m p e r a t u r e . 

7.7.4.1.3 T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r ca rgo 
hoses o f o i l a n d c h e m i c a l t a n k e r s s h a l l c o n t a i n a n 
i n d i c a t i o n w h e t h e r i t i s a l l o w e d t o u se t h e m a t d e s i g n 
a m b i e n t t e m p e r a t u r e . 

7.7.4.2 B o w l o a d i n g s y s t e m . 
7.7.4.2.1 M a t e r i a l s o f c o m p o n e n t s o f t h e b o w 

l o a d i n g s y s t e m s h a l l m e e t t h e r e q u i r e m e n t s o f 7.12.1 t o 
7.12.6. 
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7.7.4.2.2 H y d r a u l i c l i q u i d s a n d l u b r i c a t i n g o i l s s h a l l 
b e s u i t a b l e f o r u se a t d e s i g n a m b i e n t t e m p e r a t u r e . 

7.7.4.2.3 T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r b o w 
l o a d i n g s y s t e m t o b e i n s t a l l e d o n b o a r d t h e sh ips w i t h 
d i s t i n g u i s h i n g m a r k s W T N T E R I Z A T I O N ( - 4 0 ) a n d 
W T N T E R I Z A T I O N ( - 5 0 ) s h a l l c o n t a i n a n i n d i c a t i o n 
w h e t h e r i t i s a l l o w e d t o use i t a t a p p r o p r i a t e d e s i g n 
a m b i e n t t e m p e r a t u r e . 

7.7.4.3 I n e r t gas s y s t e m . 
7.7.4.3.1 S e a w a t e r s u p p l y p i p e l i n e f o r d e c k w a t e r 

sea l s h a l l b e p r o v i d e d w i t h h e a t i n g . 
7.7.5 v e n t i l a t i o n s y s t e m . 
7.7.5.1 I n a d d i t i o n t o t h e r e q u i r e m e n t s o f S e c t i o n 12, 

P a r t V n i " S y s t e m s a n d P i p i n g " t h e v e n t i l a t i o n s y s t e m 
s h a l l m e e t t h e r e q u i r e m e n t s o f 4.2.4.3. 

7.8 D E C K M A C H I N E R Y 

7.8.1 M a t e r i a l s u s e d f o r m a n u f a c t u r e o f d e c k 
m a c h i n e r y c o m p o n e n t s s h a l l c o m p l y w i t h t h e r e q u i r e ­
m e n t s o f 7.12.1 t o 7.12.6. 

7.8.2 T h e R e g i s t e r c e r t i f i c a t e s i s s u e d f o r d e c k 
m a c h i n e r y i n t e n d e d f o r i n s t a l l a t i o n o n b o a r d t h e sh ips 
w i t h d i s t i n g u i s h i n g m a r k s W T N T E R I Z A T I O N ( - 4 0 ) 
a n d W T N T E R I Z A T I O N ( - 5 0 ) s h a l l c o n t a i n a n i n d i c a ­
t i o n w h e t h e r i t i s a l l o w e d t o u se i t a t a p p r o p r i a t e d e s i g n 
a m b i e n t t e m p e r a t u r e . 

7.8.3 H y d r a u l i c l i q u i d s a n d l u b r i c a t i n g o i l s s h a l l b e 
s u i t a b l e f o r u se a t d e s i g n a m b i e n t t e m p e r a t u r e . 

7.9 L I F E - S A V I N G A P P L I A N C E S 

7.9.1 G e n e r a l r e q u i r e m e n t s f o r l i f e - s a v i n g a p p l i ­
a n c e s . 

7.9.1.1 L i f e - s a v i n g app l i ances s h a l l c o m p l y w i t h t h e 
r e q u i r e m e n t s o f P a r t П " L i f e - S a v i n g A p p l i a n c e s " o f t h e 
R u l e s f o r t h e E q u i p m e n t o f S e a - G o i n g S h i p s ; a t t ha t , 
t h e y s h a l l b e i n t h e o p e r a t i n g c o n d i t i o n w h e n s t o r e d a t 
d e s i g n a m b i e n t t e m p e r a t u r e . 

7.9.1.2 T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r l i f e -
s a v i n g app l i ances i n t e n d e d f o r sh ips w i t h d i s t i n g u i s h i n g 
m a r k s W T N T E R I Z A T I O N ( - 4 0 ) a n d W T N T E R I Z A -
T I O N ( — 5 0 ) s h a l l c o n t a i n a n i n d i c a t i o n w h e t h e r i t i s 
a l l o w e d t o u se t h e m a t a p p r o p r i a t e d e s i g n a m b i e n t 
t e m p e r a t u r e . 

7.9.1.3 L i f e - s a v i n g app l i ances i n t e n d e d f o r sh ips 
w i t h d i s t i n g u i s h i n g m a r k s W T N T E R I Z A T I O N ( - 4 0 ) 
a n d W I N T E R I Z A T I O N ( - 5 0 ) s h a l l b e m a r k e d 
W ( - 4 0 ) a n d W ( - 5 0 ) a c c o r d i n g l y . 

7.9.2 L i f e b o a t s . 
7.9.2.1 L i f e b o a t s s h a l l b e o f a n e n c l o s e d t y p e a n d 

s h a l l c o m p l y w i t h t h e f o l l o w i n g a d d i t i o n a l r e q u i r e m e n t s 

w i t h r e g a r d t o S e c t i o n 6, P a r t I I " L i f e - S a v i n g A p p l i ­
ances" o f t h e R u l e s f o r t h e E q u i p m e n t o f S e a - G o i n g 
S h i p s : 

. 1 a l i f e b o a t s h a l l p r o v i d e a c c o m m o d a t i o n f o r a 
s p e c i f i e d n u m b e r o f p e r s o n s i n w a r m c l o t h e s w i t h 
p e r s o n a l s u r v i v a l k i t s s t i p u l a t e d b y 7.9.6.2; 

.2 a l i f e b o a t k e e l s h a l l b e p r o v i d e d w i t h a d d i t i o n a l 
s t r i p o f s t ee l o r o t h e r e q u i v a l e n t m a t e r i a l t o p r o t e c t t h e 
k e e l f r o m c o n t a c t w i t h i ce ; adequa te p r o t e c t i o n i s 
a l l o w e d ; 

.3 a l i f e b o a t e n g i n e s h a l l b e e q u i p p e d w i t h a m e a n s 
f o r i t s c o l d s ta r t a t d e s i g n a m b i e n t t e m p e r a t u r e w i t h i n 
2 m i n from t h e star t ; a s ta r te r s h a l l b e d r i v e n from t w o 
i n d e p e n d e n t sources o f p o w e r ; 

.4 c o o l i n g s y s t e m o f a l i f e b o a t e n g i n e s h a l l en su re i t s 
o p e r a t i o n a t d e s i g n a m b i e n t t e m p e r a t u r e ; 

.5 a l i f e b o a t p r o p e l l e r s h a l l b e p r o p e r l y p r o t e c t e d 
from d a m a g e b y ice ; 

.6 l i f e b o a t e n g i n e f u e l o i l a n d o i l s u s e d s h a l l 
p r o v i d e e n g i n e s a f e o p e r a t i o n a t d e s i g n a m b i e n t 
t e m p e r a t u r e ; 

.7 a l i f e b o a t c o c k p i t s h a l l b e e l e c t r i c a l l y hea t ed ; 

.8 l i f e b o a t s cu t t l e s w h i c h p r o v i d e t h e r e q u i r e d 
v i s i b i l i t y from a c o n t r o l s t a t i o n s h a l l b e hea t ed ; 

.9 a l i f e b o a t s h a l l b e fitted w i t h a f i x e d t w o - w a y 
V H F r a d i o t e l e p h o n e appara tus i n c o m p l i a n c e w i t h t h e 
r e q u i r e m e n t s o f 12.2, P a r t I V " R a d i o E q u i p m e n t " o f t h e 
R u l e s f o r t h e E q u i p m e n t o f S e a - G o i n g S h i p s ; appara tus 
s h a l l b e o p e r a b l e a t a p p r o p r i a t e d e s i g n a m b i e n t t e m p e r a ­
t u r e ; 

.10 d r i n k i n g w a t e r s h a l l b e s t o r e d i n c o n t a i n e r s t h a t 
a l l o w f o r e x p a n s i o n d u e t o f r e e z i n g ; 

.11 a l i f e b o a t s h a l l b e a d d i t i o n a l l y s u p p l i e d w i t h a 
f o o d r a t i o n i n t h e q u a n t i t y e q u a l t o 30 p e r c e n t o f t h e 
r a t i o n r e q u i r e d b y t h e L S A C o d e t o a c c o u n t f o r h i g h 
ra tes o f e n e r g y e x p e n d i t u r e u n d e r c o l d c o n d i t i o n s ; 

.12 a l i f e b o a t o n - l o a d re lease m e c h a n i s m s h a l l b e 
p r o v i d e d w i t h h e a t i n g o r o t h e r m e a s u r e s e n s u r i n g safe 
a c t u a t i o n o f a re lease m e c h a n i s m a t d e s i g n a m b i e n t 
t e m p e r a t u r e s h a l l b e t a k e n ; 

.13 a s u i t a b l e i c i n g r e m o v a l m a l l e t o r a n o t h e r t o o l f o r 
i ce a c c r e t i o n r e m o v a l c o m p l y i n g w i t h t h e r e q u i r e m e n t s 
o f 4.2.3.12 s h a l l b e a v a i l a b l e i n t h e v i c i n i t y o f a l i f e b o a t . 

7.9.3 R e s c u e b o a t s . 
7.9.3.1 R e s c u e boa t s s h a l l c o m p l y w i t h t h e f o l l o w i n g 

a d d i t i o n a l r e q u i r e m e n t s w i t h r e g a r d t o S e c t i o n 6, P a r t П 
" L i f e - S a v i n g A p p l i a n c e s " o f t h e R u l e s f o r t h e E q u i p m e n t 
o f S e a - G o i n g S h i p s : 

. 1 o n l y r i g i d r e scue boa t s s h a l l b e used ; 

.2 safe s t a r t i n g o f t h e e n g i n e a t d e s i g n a m b i e n t 
t e m p e r a t u r e s h a l l b e p r o v i d e d ; 

.3 r escue b o a t e n g i n e f u e l o i l a n d o i l s u s e d s h a l l p r o ­
v i d e e n g i n e safe o p e r a t i o n a t d e s i g n a m b i e n t t e m p e r a ­
t u r e ; 

.4 a r escue b o a t s h a l l b e fitted w i t h a f i x e d t w o - w a y 
V H F r a d i o t e l e p h o n e appara tus i n c o m p l i a n c e w i t h t h e 
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r e q u i r e m e n t s o f 1 2 . 2 , P a r t I V " R a d i o E q u i p m e n t " o f t h e 
R u l e s f o r t h e E q u i p m e n t o f S e a - G o i n g S h i p s ; appara tus 
s h a l l b e o p e r a b l e a t a p p r o p r i a t e d e s i g n a m b i e n t t e m p e r a ­
t u r e . 

7.9 .4 L i f e r a f t s . 
7.9 .4 .1 L i f e r a f t s s h a l l c o m p l y w i t h t h e f o l l o w i n g 

a d d i t i o n a l r e q u i r e m e n t s w i t h r e g a r d t o S e c t i o n 6 , P a r t П 
" L i f e - S a v i n g A p p l i a n c e s " o f t h e R u l e s f o r t h e E q u i p m e n t 
o f S e a - G o i n g S h i p s : 

. 1 i n f l a t i o n o f a l i f e r a f t s h a l l b e c o m p l e t e d w i t h i n 
3 m i n a t d e s i g n a m b i e n t t e m p e r a t u r e ; 

.2 c o n t a i n e r s o f i n f l a t a b l e l i f e r a f t s a n d h y d r o s t a t i c 
re lease u n i t s s h a l l b e p r o v i d e d w i t h h e a t i n g o r o t h e r 
m e a s u r e s t o ensu re ease l a u n c h i n g , i n f l a t i o n a n d re lease 
o f l i f e r a f t s a t d e s i g n a m b i e n t t e m p e r a t u r e s h a l l b e t a k e n ; 

.3 a m a n u a l i n f l a t i o n p u m p t h a t i s p r o v e n t o 
b e e f f e c t i v e a t d e s i g n a m b i e n t t e m p e r a t u r e s h a l l b e 
s t o r e d i n a h e a t e d space i n t h e v i c i n i t y o f t h e i n f l a t a b l e 
l i f e r a f t ; 

.4 l i f e r a f t s s h a l l b e a d d i t i o n a l l y s u p p l i e d w i t h a f o o d 
r a t i o n i n t h e q u a n t i t y e q u a l t o 3 0 p e r cen t o f t h e r a t i o n 
r e q u i r e d b y t h e L S A C o d e t o a c c o u n t f o r h i g h ra tes o f 
e n e r g y e x p e n d i t u r e u n d e r c o l d c o n d i t i o n s ; 

.5 a s u i t a b l e i c i n g r e m o v a l m a l l e t o r a n o t h e r t o o l f o r 
i ce a c c r e t i o n r e m o v a l c o m p l y i n g w i t h t h e r e q u i r e m e n t s 
o f 4 . 2 . 3 . 1 2 s h a l l b e a v a i l a b l e i n t h e v i c i n i t y o f t h e 
l i f e r a f t s . 

7 . 9 .5 L a u n c h i n g a p p l i a n c e s o f l i f e b o a t s , r e s c u e 
b o a t s a n d l i f e r a f t s . 

7 . 9 . 5 . 1 L a u n c h i n g app l i ances o f l i f e b o a t s , rescue 
boa t s a n d l i f e r a f t s s h a l l c o m p l y w i t h t h e f o l l o w i n g 
a d d i t i o n a l r e q u i r e m e n t s w i t h r e g a r d t o S e c t i o n 6 , P a r t П 
" L i f e - S a v i n g A p p l i a n c e s " o f t h e R u l e s f o r t h e E q u i p m e n t 
o f S e a - G o i n g S h i p s : 

. 1 m a t e r i a l s u s e d f o r t h e i r m a n u f a c t u r e s h a l l c o m p l y 
w i t h t h e r e q u i r e m e n t s o f 7 . 1 2 . 1 t o 7 . 1 2 . 6 ; 

.2 h y d r a u l i c l i q u i d s a n d l u b r i c a t i n g o i l s u s e d i n 
l a u n c h i n g a n d e m b a r k a t i o n app l i ances s h a l l b e s u i t a b l e 
f o r u se a t d e s i g n a m b i e n t t e m p e r a t u r e ; 

.3 e l e c t r i c m o t o r s a n d w i n c h e s o f l a u n c h i n g 
app l i ances , a u t o m a t i c re lease h o o k s h a l l b e p r o v i d e d 
w i t h h e a t i n g o r r e m o v a b l e c o v e r s ; i f h e a t i n g i s n o t 
p r o v i d e d , a s u i t a b l e i c i n g r e m o v a l m a l l e t o r a n o t h e r t o o l 
f o r i ce a c c r e t i o n r e m o v a l c o m p l y i n g w i t h t h e r e q u i r e ­
m e n t s o f 4 . 2 . 3 . 1 2 s h a l l b e a v a i l a b l e i n t h e v i c i n i t y o f t h e 
l a u n c h i n g app l i ance ; 

.4 e l e c t r i c m o t o r s , h y d r a u l i c d r i v e s , w i n c h e s , b r a k e s 
a n d o t h e r c o m p o n e n t s o f t h e l a u n c h i n g a p p l i a n c e s h a l l b e 
e f f e c t i v e a t d e s i g n a m b i e n t t e m p e r a t u r e , t h e i r o p e r a b i l i t y 
s h a l l b e c o n f i r m e d b y a p p r o p r i a t e t e s t i n g ; 

.5 d r u m s w i t h f a l l s , sheaves , w i n c h e s , w i n c h b r a k e s 
a n d o t h e r c o m p o n e n t s o f t h e e q u i p m e n t engaged i n 
l a u n c h i n g s h a l l b e p r o v i d e d w i t h h e a t i n g o r o t h e r 
m e a s u r e s e n s u r i n g safe l a u n c h i n g o f s u r v i v a l c ra f t a n d 
rescue boa t s a t d e s i g n a m b i e n t t e m p e r a t u r e s h a l l b e 
t a k e n . 

7 . 9 . 6 G r o u p a n d p e r s o n a l s u r v i v a l k i t s . 
7 .9 .6 .1 I n a d d i t i o n t o t he e q u i p m e n t l i s t ed i n S e c t i o n 6 , 

P a r t П " L i f e - S a v i n g A p p l i a n c e s " o f the R u l e s f o r t h e 
E q u i p m e n t o f S e a - G o i n g S h i p s , g r o u p a n d p e r s o n a l 
s u r v i v a l k i t s s h a l l b e p r o v i d e d . 

P e r s o n a l s u r v i v a l k i t s ( P S K ) c o m p l y i n g w i t h t h e 
r e q u i r e m e n t s o f 7 . 9 . 6 . 2 s h a l l b e c a r r i e d o n b o a r d t h e s h i p 
w i t h a d i s t i n g u i s h i n g m a r k W T N T E R I Z A T I O N ( D A T ) 
i n t h e class n o t a t i o n w h e n e v e r a v o y a g e i s e x p e c t e d t o 
e n c o u n t e r m e a n d a i l y t e m p e r a t u r e s b e l o w 0 °C. 

G r o u p s u r v i v a l k i t s ( G S K ) c o m p l y i n g w i t h t h e 
r e q u i r e m e n t s o f 7 . 9 . 6 . 4 s h a l l b e c a r r i e d o n b o a r d t h e s h i p 
w i t h a d i s t i n g u i s h i n g m a r k W T N T E R I Z A T I O N ( D A T ) 
i n t h e class n o t a t i o n w h e n e v e r a v o y a g e i s e x p e c t e d t o 
e n c o u n t e r i c e c o n d i t i o n s w h i c h m a y p r e v e n t t h e l a u n c h ­
i n g a n d o p e r a t i o n o f s u r v i v a l craf t . 

S u f f i c i e n t n u m b e r o f g r o u p a n d p e r s o n a l s u r v i v a l 
k i t s (as a p p l i c a b l e ) s h a l l b e c a r r i e d t o c o v e r a t leas t 
1 1 0 p e r cen t o f t h e r a t e d c o m p l e m e n t o f t h e s h i p . 

7 . 9 . 6 . 2 A p e r s o n a l s u r v i v a l k i t s h a l l b e s t o r e d so t h a t 
i t m a y b e e a s i l y r e t r i e v e d i n a n e m e r g e n c y s i t u a t i o n ( i n 
cab ins o r i n ded ica ted l o c k e r s n e a r m u s t e r a n d e m b a r k a ­
t i o n s t a t i o n s ) . 

A p e r s o n a l s u r v i v a l k i t s h a l l c o n s i s t o f t h e f o l l o w i n g 
i t e m s : 

. 1 c l o t h i n g : 
h e a d p r o t e c t i o n — 1 ( v a c u u m p a c k e d ) ; 
n e c k a n d face p r o t e c t i o n — 1 ( v a c u u m p a c k e d ) ; 
h a n d p r o t e c t i o n — m i t t s — 1 p a i r ( v a c u u m p a c k e d ) ; 
h a n d p r o t e c t i o n — g l o v e s — 1 p a i r ( v a c u u m 

p a c k e d ) , i f t h e y are n o t p e r m a n e n t l y a t t ached t o t h e r m a l 
p r o t e c t i v e a i d ; 

f o o t p r o t e c t i o n — socks — 1 p a i r ( v a c u u m p a c k e d ) ; 
f o o t p r o t e c t i o n — b o o t s — 1 p a i r ; 
p e r s o n a l t h e r m a l p r o t e c t i v e a i d c o m p l y i n g w i t h t h e 

r e q u i r e m e n t s o f 6 . 6 , P a r t П " L i f e - S a v i n g A p p l i a n c e s " o f 
t h e R u l e s f o r t h e E q u i p m e n t o f S e a - G o i n g S h i p s — 1 ; 

approved i m m e r s i o n su i t — 1 ( n o t required , i f a n 
i m m e r s i o n su i t i s p r o v i d e d f o r eve ry pe r son onboard i n 
compl iance w i t h 4 .2 .3 .2 o f Pa r t П ' L i f e - S a v i n g App l i ances" 
o f t he R u l e s f o r t he E q u i p m e n t o f Sea -Go ing Ships) ; 

t h e r m a l u n d e r w e a r — 1 set ( v a c u u m p a c k e d ) ; 
. 2 m i s c e l l a n e o u s : 
h a n d w a r m e r s f o r 2 4 0 h ; 
sunglasses — 1 ; 
s u r v i v a l c and l e — 1 ; 
m a t c h e s — 2 b o x e s ; 
w h i s t l e — 1 ; 
d r i n k i n g m u g — 1 ; 
p e n k n i f e — 1 ; 
h a n d b o o k ( A r c t i c S u r v i v a l ) — 1 ; 
c a r r y i n g b a g — 1 . 
P e r s o n a l s u r v i v a l k i t s s h a l l n o t b e o p e n e d a n d u s e d 

f o r t r a i n i n g p u r p o s e s a n d t h e f o l l o w i n g n o t i c e w r i t t e n i n 
E n g l i s h o r t h e l a n g u a g e u n d e r s t o o d b y t h e c r e w s h a l l b e 
d i s p l a y e d w h e r e v e r t h e y a re s t o r ed : 
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" C R E W M E M B E R S A N D P A S S E N G E R S A R E 
R E M I N D E D T H A T T H E I R P E R S O N A L S U R V I V A L 
K I T I S F O R E M E R G E N C Y S U R V I V A L U S E O N L Y 
N E V E R R E M O V E I T E M S O R S U R V I V A L C L O T H ­
I N G O R T O O L S F R O M T H E P E R S O N A L S U R V I V A L 
K I T C A R R Y I N G B A G — Y O U R L I F E M A Y D E P E N D 
O N I T " . 

7.9.6.3 I n a d d i t i o n t o t h e e q u i p m e n t l i s t e d i n 7 . 9 . 6 . 2 , 
i t i s r e c o m m e n d e d t o i n c l u d e t h e f o l l o w i n g i t e m s i n a 
p e r s o n a l s u r v i v a l k i t : 

i m p a c t - h e a t e d t h e r m o s o l e s f o r b o o t s — 1 p a i r ; 
t h e r m o t o w e l s f o r l o c a l b o d y w a r m i n g — 1 p a c k ; 
d i sposab l e d iapers — 1 p a c k . 
7.9.6.4 G r o u p s u r v i v a l k i t s h a l l b e s t o r e d i n c o n t a i n ­

ers so t h a t t h e y m a y b e e a s i l y r e t r i e v e d i n e m e r g e n c y ; i n 
g e n e r a l , c o n t a i n e r s s h a l l b e l o c a t e d ad jacent t o s u r v i v a l 
c ra f t a n d b e s t o w e d o n cradles ; c o n t a i n e r s s h a l l b e 
f l o a t a b l e a n d b e d e s i g n e d so t h a t t h e y m a y b e e a s i l y 
m o v e d o v e r t h e i ce . 

A group s u r v i v a l k i t shal l consist o f Ihe following i tems: 
. 1 g r o u p e q u i p m e n t : 
t en t s — 1 p e r 6 pe r sons ; 
a i r ma t t r e s ses — 1 p e r 2 pe r sons ; 
s l e e p i n g bags — 1 p e r 2 p e r s o n s ( v a c u u m p a c k e d ) ; 
s t o v e — 1 p e r t en t ; 
s t o v e f u e l — 0 ,5 1 p e r p e r s o n ; 
f u e l pas te — 2 tubes p e r s t o v e ; 
m a t c h e s — 2 b o x e s p e r t e n t ; 
p a n ( w i t h s e a l i n g l i d ) — 1 p e r t e n t ; 
f o r t i f i e d h e a l t h d r i n k — 5 packe t s p e r p e r s o n ; 
f l a s h l i g h t — 1 p e r t en t ; 
candles a n d h o l d e r s — 5 p e r t en t ; 
s n o w s h o v e l — 1 p e r t en t ; 
s n o w s a w — 1 p e r t e n t ; 
s n o w k n i f e — 1 p e r t en t ; 
t a r p a u l i n — 1 p e r t en t ; 
f o o t p r o t e c t i o n — b o o t s — 1 p a i r p e r p e r s o n ; 
G S K c o n t a i n e r — 1 ; 
.2 spare pe r sona l e q u i p m e n t ( 1 set p e r G S K con ta ine r ) : 
h e a d p r o t e c t i o n — 1 ( v a c u u m p a c k e d ) ; 
n e c k a n d face p r o t e c t i o n — 1 ( v a c u u m p a c k e d ) ; 
h a n d p r o t e c t i o n — m i t t s — 1 p a i r ( v a c u u m p a c k e d ) ; 
h a n d p r o t e c t i o n — g l o v e s — 1 p a i r ( v a c u u m 

p a c k e d ) ; 
f o o t p r o t e c t i o n — socks — 1 p a i r ( v a c u u m p a c k e d ) ; 
f o o t p r o t e c t i o n — b o o t s — 1 p a i r ; 
p e r s o n a l t h e r m a l a i d c o m p l y i n g w i t h t h e r e q u i r e ­

m e n t s o f 6 . 6 , P a r t I I " L i f e - S a v i n g A p p l i a n c e s " o f t h e 
R u l e s f o r t h e E q u i p m e n t o f S e a - G o i n g S h i p s — 1 ; 

t h e r m a l u n d e r w e a r — l s e t ( v a c u u m p a c k e d ) ; 
h a n d w a r m e r s f o r 2 4 0 h — 1 set; 
sunglasses — 1 ; 
w h i s t l e — 1 ; 
d r i n k i n g m u g — 1 . 
7.9.6.5 I t i s r e c o m m e n d e d t o p r o v i d e a i r mattresses 

i n c l u d e d i n a g roup s u r v i v a l k i t w i t h a s e l f - i n f l a t i o n s y s t e m 

7.9.6.6 W h e r e a s h o t g u n o r h u n t i n g r i f l e i s p r o v i d e d 
t o p r o t e c t s u r v i v o r s from w i l d l i f e , i t s h a l l b e s t o r e d i n a 
secure l o c a t i o n r e a d i l y a v a i l a b l e i n a n e m e r g e n c y . 

7.10 C A R G O G E A R 

7.10.1 C a r g o h a n d l i n g g e a r . 
7.10 1.1 M a t e r i a l s f o r m a n u f a c t u r e o f ca rgo h a n d l i n g 

gear e l e m e n t s s h a l l m e e t t h e r e q u i r e m e n t s o f 3.1 o f t h e 
R u l e s f o r t h e C a r g o H a n d l i n g G e a r o f S e a - G o i n g S h i p s 
a n d t h e r e q u i r e m e n t s o f 7.12.1 t o 7.12.6. 

D e s i g n a m b i e n t t e m p e r a t u r e i s a s s u m e d as d e s i g n 
t e m p e r a t u r e o f t h e s t r u c t u r e . 

7.10.1.2 W h e n c a r g o - h a n d l i n g gear i s e q u i p p e d w i t h 
ope ra to r ' s c a b i n i t s h a l l b e p r o v i d e d w i t h h e a t i n g a n d 
f i t t e d w i t h w i n d o w w i p e r . 

C o n t r o l p a n e l s o f t h e cranes n o t f i t t e d w i t h cab ins , as 
w e l l as d e r r i c k s , s h a l l h a v e h e a t i n g o r r e l e v a n t shel ter . 

7.10.1.3 N e c e s s a r y m e a n s f o r c o l d s ta r t o f m a c h i n ­
e r y o f ca rgo h a n d l i n g gear a t d e s i g n a m b i e n t t e m p e r a t u r e 
s h a l l b e p r o v i d e d . 

7.10.1.4 F o r h y d r a u l i c a n d e l e c t r o - h y d r a u l i c ca rgo 
h a n d l i n g gear, h e a t i n g o f h y d r a u l i c l i q u i d s h a l l b e 
p r o v i d e d . 

7.10.1.5 H y d r a u l i c l i q u i d s a n d l u b r i c a t i n g o i l s s h a l l 
b e s u i t a b l e f o r u se a t d e s i g n a m b i e n t t e m p e r a t u r e . 

7.10.1.6 T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r ca rgo 
h a n d l i n g gea r t o b e i n s t a l l e d o n b o a r d t h e sh ips w i t h 
d i s t i n g u i s h i n g m a r k s W T N T E R I Z A T I O N ( - 4 0 ) a n d 
W T N T E R I Z A T I O N ( - 5 0 ) s h a l l c o n t a i n a n i n d i c a t i o n 
w h e t h e r i t i s a l l o w e d t o use i t a t a p p r o p r i a t e d e s i g n 
a m b i e n t t e m p e r a t u r e . 

7.10.2 D e v i c e s f o r c a r g o s e c u r i n g o n o p e n d e c k s . 
7.10.2.1 M a t e r i a l s o f dev i ce s f o r s e c u r i n g ca rgo o n 

o p e n decks , i n c l u d i n g gu ide s f o r f a s t e n i n g o f d e c k 
c o n t a i n e r s s h a l l m e e t t h e r e q u i r e m e n t s o f 7.12.1 
t o 7.12.4. 

7.10.2.2 T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r dev i ce s 
f o r s e c u r i n g ca rgo o n o p e n decks i n t e n d e d f o r i n s t a l l a t i o n 
o n b o a r d t h e sh ips w i t h d i s t i n g u i s h i n g m a r k s W T N T E R -
I Z A T I O N ( - 4 0 ) a n d W T N T E R I Z A T I O N ( - 5 0 ) s h a l l 
c o n t a i n a n i n d i c a t i o n w h e t h e r i t i s a l l o w e d t o u se t h e m a t 
a p p r o p r i a t e d e s i g n a m b i e n t t e m p e r a t u r e . 

7.11 E L E C T R I C A L , R A D I O 
A N D N A V I G A T I O N A L E Q U I P M E N T 

7.11.1 I n s t a l l a t i o n o f c a b l e s . 
7.11.1.1 C a b l e s t o b e i n s t a l l e d o n t h e o p e n decks a n d 

i n t h e o p e n u n h e a t e d spaces s h a l l b e t e s t ed a t f o l l o w i n g 
t e m p e r a t u r e s : 

. 1 f o r sh ips w i t h d i s t i n g u i s h i n g m a r k s W T N T E R I -
Z A T I O N ( - 3 0 ) a t t e m p e r a t u r e o f - 4 0 °C a n d 
W T N T E R I Z A T I O N ( - 4 0 ) a t t e m p e r a t u r e o f - 5 0 °C; 
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.2 f o r sh ips w i t h d i s t i n g u i s h i n g m a r k s W T N T E R I -
Z A T I O N ( - 5 0 ) a t t h e t e m p e r a t u r e o f - 6 0 °C; 

.3 w h e n d e s i g n a m b i e n t t e m p e r a t u r e i s b e l o w 
— 5 0 °C t h e t e s t i n g t e m p e r a t u r e s h a l l b e 10 °C l o w e r 
t h a n t h e d e s i g n a m b i e n t t e m p e r a t u r e . 

7.11.1.2 C a b l e i n t e n d e d f o r i n s t a l l a t i o n o n o p e n 
decks s h a l l h a v e i n d i c a t i o n s i n t h e R e g i s t e r C e r t i f i c a t e / 
T y p e A p p r o v a l C e r t i f i c a t e w h e t h e r i t i s a l l o w e d t o use i t 
a t a p p r o p r i a t e t e m p e r a t u r e s . 

7.11.1.3 M a t e r i a l s f o r m a n u f a c t u r e o f cab le f a s t e n i n g 
par t s ( h a n g e r s , cab le b o x e s , p i p e s ) a n d cab le s e a l i n g s h a l l 
m e e t t h e r e q u i r e m e n t s o f 7 . 1 2 . 1 t o 7 . 1 2 . 4 . 

7.11.1.4 M e a n s s h a l l be p r o v i d e d t o pro tec t cable 
in s t a l l ed o n o p e n decks f r o m m e c h a n i c a l damage at m a n u a l 
ice r e m o v a l . C a b l e pene t ra t ions t h r o u g h o p e n decks s h a l l 
b e cove red b y steel enclosures t o a h e i g h t o f 0,5 m f r o m t h e 
t r a n s i t i o n p o i n t o r e q u i p m e n t ( w h i c h e v e r i s c loser ) . 

7.11.2 E q u i p m e n t . 
7 .11.2.1 A l l e l e c t r i c m o t o r s , s w i t c h b o a r d s a n d 

c o n t r o l p a n e l s p r o v i d e d o n t h e o p e n decks a n d i n t h e 
o p e n u n h e a t e d spaces s h a l l b e e q u i p p e d w i t h t h e m e a n s 
o f a n t i c o n d e n s a t i o n h e a t i n g . 

7.11.2.2 A l l e l e c t r i c a l e q u i p m e n t i n t e n d e d f o r 
i n s t a l l a t i o n o n t h e o p e n decks a n d i n t h e o p e n u n h e a t e d 
spaces s h a l l b e tes t ed f o r c o l d e n d u r a n c e a c c o r d i n g t o 
1 0 . 5 . 4 . 2 , P a r t I V " T e c h n i c a l S u p e r v i s i o n D u r i n g M a n u ­
f ac tu re o f P r o d u c t s " o f t h e R u l e s f o r T e c h n i c a l S u p e r ­
v i s i o n D u r i n g C o n s t r u c t i o n o f S h i p s a n d M a n u f a c t u r e o f 
M a t e r i a l s a n d P r o d u c t s f o r S h i p s a t t h e t e m p e r a t u r e i n t h e 
c h a m b e r b e i n g 1 0 °C l o w e r t h a n t h e d e s i g n a m b i e n t 
t e m p e r a t u r e o r a t t h e t e m p e r a t u r e o f — 4 0 °C ( w h i c h e v e r 
i s l o w e r ) . 

T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r e l e c t r i c a l e q u i p ­
m e n t t o b e i n s t a l l e d o n t h e o p e n decks a n d i n t h e o p e n 
u n h e a t e d spaces o f sh ips w i t h a d i s t i n g u i s h i n g m a r k 
W I N T E R I Z A T I O N ( - 5 0 ) s h a l l c o n t a i n a n i n d i c a t i o n 
w h e t h e r i t i s a l l o w e d t o use i t a t a p p r o p r i a t e d e s i g n 
a m b i e n t t e m p e r a t u r e . 

7.11.23 A l l r ad io equ ipmen t in tended f o r in s t a l l a t ion o n 
the o p e n decks and i n the o p e n unheated spaces sha l l b e 
tested f o r c o l d endurance according t o 4 .2 , A p p e n d i x 1 t o 
Sec t ion 15, Pa r t I V "Technica l S u p e r v i s i o n d u r i n g M a n u ­
facture o f Products" o f the R u l e s f o r Techn ica l S u p e r v i s i o n 
d u r i n g C o n s t r u c t i o n o f Ships and M a n u f a c t u r e o f M a t e r i a l s 
and Products f o r Ships at t he w o r k i n g temperature i n t he 
chamber b e i n g 10 °C l o w e r t h a n the design amb ien t 
temperature o r at t he tempera ture o f — 4 0 °C ( w h i c h e v e r is 
l o w e r ) a n d at t he l i m i t i n g temperature i n t he chamber b e i n g 
2 0 °C l o w e r t h a n t he des ign amb ien t temperature o r at t he 
temperature o f — 6 0 °C ( w h i c h e v e r is l o w e r ) . 

T h e R e g i s t e r ce r t i f i ca tes i s s u e d f o r r a d i o e q u i p m e n t 
t o b e i n s t a l l e d o n t h e o p e n decks a n d i n t h e o p e n 
u n h e a t e d spaces o f sh ips w i t h a d i s t i n g u i s h i n g m a r k 
W I N T E R I Z A T I O N ( - 5 0 ) s h a l l c o n t a i n a n i n d i c a t i o n 
w h e t h e r i t i s a l l o w e d t o use i t a t a p p r o p r i a t e d e s i g n 
a m b i e n t t e m p e r a t u r e . 

7.11.2.4 A l l n a v i g a t i o n a l e q u i p m e n t i n t e n d e d f o r 
i n s t a l l a t i o n o n t h e o p e n decks a n d i n t h e o p e n u n h e a t e d 
spaces s h a l l b e tes t ed f o r c o l d e n d u r a n c e a c c o r d i n g t o 
4 . 2 , A p p e n d i x 1 t o S e c t i o n 1 6 , P a r t I V " T e c h n i c a l 
S u p e r v i s i o n d u r i n g M a n u f a c t u r e o f P r o d u c t s " o f t h e 
R u l e s f o r T e c h n i c a l S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f 
S h i p s a n d M a n u f a c t u r e o f M a t e r i a l s a n d P r o d u c t s f o r 
S h i p s a t t h e w o r k i n g t e m p e r a t u r e i n t h e c h a m b e r b e i n g 
10 °C l o w e r t h a n t h e d e s i g n a m b i e n t t e m p e r a t u r e o r a t 
t h e t e m p e r a t u r e o f — 4 0 °C ( w h i c h e v e r i s l o w e r ) a n d a t 
t h e l i m i t i n g t e m p e r a t u r e i n t h e c h a m b e r b e i n g 2 0 °C 
l o w e r t h a n t h e d e s i g n a m b i e n t t e m p e r a t u r e o r a t t h e 
t e m p e r a t u r e o f — 6 0 °C ( w h i c h e v e r i s l o w e r ) . 

T h e R e g i s t e r ce r t i f i ca t e s i s s u e d f o r n a v i g a t i o n a l 
e q u i p m e n t t o b e i n s t a l l e d o n t h e o p e n decks a n d i n t h e 
o p e n u n h e a t e d spaces o f sh ips w i t h a d i s t i n g u i s h i n g m a r k 
W I N T E R I Z A T I O N ( - 5 0 ) s h a l l c o n t a i n a n i n d i c a t i o n 
w h e t h e r i t i s a l l o w e d t o use i t a t a p p r o p r i a t e d e s i g n 
a m b i e n t t e m p e r a t u r e . 

7.11.2.5 T h e l i s t o f n a v i g a t i o n a l e q u i p m e n t o n b o a r d 
t h e sh ips w i t h a d i s t i n g u i s h i n g m a r k W T N T E R I Z A -
T I O N ( D A T ) i n t h e c lass n o t a t i o n s h a l l m e e t t h e 
r e q u i r e m e n t s o f 2 . 2 . 3 , P a r t V " N a v i g a t i o n a l E q u i p m e n t " 
o f t h e R u l e s f o r t h e E q u i p m e n t o f S e a - G o i n g S h i p s i n 
respect o f a d d i t i o n a l r e q u i r e m e n t s f o r t h e i ceb reake r s , 
sh ips o f i ce ca tegor ies A r c 4 - A r c 9 , as w e l l as sh ips o f 
a l l p o l a r classes. 

7.113 L i g h t i n g a n d s i g n a l m e a n s . 
7.113.1 S h i p s s h a l l b e e q u i p p e d w i t h a t leas t t w o 

s u i t a b l e s ea r ch l i gh t s w h i c h s h a l l b e c o n t r o l l a b l e f r o m 
c o n n i n g p o s i t i o n s . 

7.113.2 S e a r c h l i g h t s s p e c i f i e d i n 7 . 1 1 . 3 . 1 s h a l l b e 
i n s t a l l e d t o p r o v i d e , as f a r as i s p r a c t i c a b l e , a l l - r o u n d 
i l l u m i n a t i o n s u i t a b l e f o r m o o r i n g , a s t e rn m a n o e u v r e s a n d 
e m e r g e n c y t o w i n g . 

7.1133 S e a r c h l i g h t s s p e c i f i e d i n 7 . 1 1 . 3 . 1 s h a l l b e 
d e s i g n e d so as t o p r e v e n t i c i n g o r s h a l l b e p r o v i d e d w i t h 
h e a t i n g . 

7.113.4 P r o v i s i o n s h a l l b e m a d e f o r a m a n u a l l y 
o p e r a t e d f l a s h i n g r e d l i g h t v i s i b l e from a s t e rn t o i n d i c a t e 
w h e n t h e s h i p i s s topped . T h i s s h a l l b e capable o f use 
f r o m a n y l o c a t i o n f r o m w h i c h t h e s h i p c a n b e 
m a n e u v e r e d . T h e f l a s h i n g l i g h t s h a l l h a v e a r a n g e o f 
v i s i b i l i t y o f a t leas t 2 n a u t i c a l m i l e s . C o n s t r u c t i o n a n d 
charac te r i s t i c s o f t h e l i g h t s h a l l m e e t t h e a p p l i c a b l e 
r e q u i r e m e n t s o f 3 . 1 . 6 a n d 3 . 2 . 1 , P a r t Ш " S i g n a l M e a n s " 
o f t h e R u l e s f o r t h e E q u i p m e n t o f S e a - G o i n g S h i p s . A r c 
o f v i s i b i l i t y i n h o r i z o n t a l a n d v e r t i c a l p l a n e s h a l l b e t h e 
s a m e as f o r s t e r n l i g h t s i n c o m p l i a n c e w i t h 3 . 1 . 2 , P a r t Ш 
" S i g n a l M e a n s " o f t h e R u l e s f o r t h e E q u i p m e n t o f Sea -
G o i n g S h i p s . 

S e a r c h l i g h t s s p e c i f i e d i n 7 . 1 1 . 3 . 1 a n d t h e l i g h t 
s p e c i f i e d i n 7 . 1 1 . 3 . 4 s h a l l b e e f f e c t i v e a t d e s i g n a m b i e n t 
t e m p e r a t u r e o r a t t h e t e m p e r a t u r e s ta ted i n 3 . 1 . 3 . 3 , 
P a r t 1П " S i g n a l M e a n s " o f t h e R u l e s f o r t h e E q u i p m e n t 
o f S e a - G o i n g S h i p s ( w h i c h e v e r i s l o w e r ) . 
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7.11.3.5 F o r d o u b l e a c t i o n sh ips adap ted f o r a s t e rn 
p r o p u l s i o n i n i c e t h e a d d i t i o n a l n a v i g a t i o n l i g h t s 
c o m p l y i n g w i t h t h e r e q u i r e m e n t s o f P a r t Ш " S i g n a l 
M e a n s " o f t h e R u l e s f o r t h e E q u i p m e n t o f S e a - G o i n g 
S h i p s s h a l l b e p r o v i d e d . 

7.11.4 E l e c t r i c a l h e a t i n g a p p l i a n c e s . 
7.11.4.1 E l e c t r i c a l h e a t i n g f e d f r o m e m e r g e n c y 

sources o f e l e c t r i c a l p o w e r s h a l l b e p r o v i d e d f o r t h e 
f o l l o w i n g s h i p spaces: 

. 1 w h e e l h o u s e ; 

.2 r a d i o r o o m ( i f a n y ) ; 

.3 m a i n m a c h i n e r y c o n t r o l r o o m ; 

.4 c a rgo c o n t r o l r o o m ; 

.5 fire e x t i n g u i s h i n g s t a t i o n ; 

.6 o n e o f p u b l i c spaces ( f o r i n s t ance , m e s s r o o m ) ; 

.7 h o s p i t a l ; 

.8 e n g i n e e r i n g w o r k s h o p . 
7.11.4.2 H e a t i n g app l i ances capac i t y f i t t e d i n t h e 

a b o v e spaces s h a l l p r o v i d e p o s i t i v e t e m p e r a t u r e i n these 
spaces a t d e s i g n a m b i e n t t e m p e r a t u r e . 

7.11.4.3 E m e r g e n c y sources o f e l e c t r i c a l p o w e r s h a l l 
en su re s u p p l y o f t h e a b o v e h e a t i n g app l i ances d u r i n g t h e 
t i m e p e r i o d s t a t ed i n 9 . 3 . 1 , P a r t X I " E l e c t r i c a l E q u i p ­
m e n t " . 

7.11.4.4 B a t t e r y c o m p a r t m e n t s s h a l l b e h e a t e d i n 
c o m p l i a n c e w i t h t h e r e q u i r e m e n t s o f 1 3 . 3 , P a r t X I 
" E l e c t r i c a l E q u i p m e n t " . H e a t i n g app l i ances , w h e r e fitted, 
s h a l l b e f e d f r o m e m e r g e n c y sou rce o f e l e c t r i c a l p o w e r . 
T h u s , i t i s a l l o w e d t o p e r f o r m h e a t i n g , w h e n p o w e r i s 
s u p p l i e d o n l y f r o m t h e e m e r g e n c y sou rce o f e l e c t r i c a l 
p o w e r , b y a n y m e a n s i n c o m p l i a n c e w i t h t h e i n t e r n a ­
t i o n a l a n d n a t i o n a l s tandards f o r e x p l o s i v e a t m o s p h e r e . 

7.12 M A T E R I A L S 

7 .12.1 M a t e r i a l s u s e d f o r h u l l s t ruc tu re s a n d s h i p 
m a c h i n e r y i t e m s sub jec t t o t h e t e c h n i c a l s u p e r v i s i o n o f 
t h e R e g i s t e r i n accordance w i t h t h e r e l e v a n t P a r t s o f t h e 
R u l e s s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f P a r t Х1П 
" M a t e r i a l s " a n d w i t h t h e R e g i s t e r a p p r o v e d s tandards 
a n d / o r w i t h t h e R e g i s t e r agreed s p e c i f i c a t i o n s . 

7.12.2 S t ee l plates a n d sections f o r h u l l s t ruc tu ra l 
m e m b e r s , sh ip e q u i p m e n t a n d m a c h i n e r y in t ended f o r 
p r o l o n g e d exposure t o l o w service tempera tures s h a l l b e 
selected toaccordance w i t h 1.2.3, P a r t П " H u l l " w i t h due 
regard t o t h e adopted v a l u e o f des ign a m b i e n t t empera ture . 
P roceed ing f r o m t h e selected s t reng th l e v e l a n d service 
cond i t i ons , t he r equ i r emen t s f o r s teel are specif ied i n 3 .2 , 
3 .5 , 3 .13 , 3 .14 a n d 3 .17 o f P a r t ХШ " M a t e r i a l s " . 

I n p a r t i c u l a r cases, a t t h e reques t o f t h e R e g i s t e r , 
s t ee l f o r e s sen t i a l h u l l s t ruc tu res m a y b e u s e d u p o n 
r ece ip t o f da ta o n c rack res i s tance o f t h e s tee l . T h e 
i n f o r m a t i o n r e c e i v e d s h a l l b e assessed w i t h r e g a r d t o t h e 
r e q u i r e m e n t s o f P a r t X I I " M a t e r i a l s " o f t h e R u l e s f o r t h e 

C l a s s i f i c a t i o n , C o n s t r u c t i o n a n d E q u i p m e n t o f M o b i l e 
O f f s h o r e D r i l l i n g U n i t s a n d F i x e d O f f s h o r e P l a t f o r m s . 

7.12.2.1 S t e e l f o r m a c h i n e r y a n d e q u i p m e n t f o u n d a ­
t i o n s i n s t a l l e d o n t h e o p e n decks , i n o p e n a n d e n c l o s e d 
u n h e a t e d spaces s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f 
1 . 2 . 3 . 1 , P a r t П " H u l l " ( s t r u c t u r a l m e m b e r s o f c a t e g o r y I ) . 

T h e d e s i g n t e m p e r a t u r e o f s t r u c t u r e s h a l l b e a s s u m e d 
a c c o r d i n g t o 7 . 2 . 6 . 

7.12.3 W e l d e d a n d seamless s t ee l p ipe s f o r s y s t e m s 
o n t h e o p e n decks a n d i n t h e o p e n u n h e a t e d spaces s h a l l 
c o m p l y w i t h t h e r e q u i r e m e n t s o f 3 . 4 a n d 3 . 1 6 , P a r t Х1П 
" M a t e r i a l s " , w i t h t h e R e g i s t e r a p p r o v e d s tandards a n d / o r 
R e g i s t e r ag reed s p e c i f i c a t i o n s . 

T h e m a t e r i a l f o r p ipe s s h a l l b e se lec ted p r o c e e d i n g 
from t h e p u r p o s e o f t h e s y s t e m s , w i t h r e g a r d t o t h e i r 
o p e r a t i n g t e m p e r a t u r e a n d t h e r e q u i r e m e n t s o f 3 . 5 , 
P a r t X i n " M a t e r i a l s " o f t h e R u l e s , as w e l l as t h e 
r e q u i r e m e n t s o f T a b l e 2 - 4 , P a r t L X " M a t e r i a l s a n d 
W e l d i n g " o f t h e R u l e s f o r t h e C l a s s i f i c a t i o n a n d 
C o n s t r u c t i o n o f G a s C a r r i e r s f o r t h e m i n i m u m d e s i g n 
t e m p e r a t u r e o f — 5 5 °C. 

7.12.4 T h e m a t e r i a l o f s t ee l f o r g i n g s a n d cas t ings f o r 
t h e c o m p o n e n t s o f s h i p e q u i p m e n t , m a c h i n e r y a n d 
fittings i n s t a l l e d o n t h e o p e n decks a n d i n t h e o p e n 
u n h e a t e d spaces o f s h i p s s h a l l c o m p l y w i t h t h e 
r e q u i r e m e n t s o f 3 .7 o r 3 . 8 , P a r t X I I I " M a t e r i a l s " 
a c c o r d i n g l y , o r w i t h t h e R e g i s t e r a p p r o v e d s tandards 
a n d / o r R e g i s t e r ag reed s p e c i f i c a t i o n s . 

T h e m a t e r i a l f o r p ipe s s h a l l b e se lec ted p r o c e e d i n g 
from t h e p u r p o s e o f t h e f o r g i n g s a n d cas t ings , a n d w i t h 
r e g a r d t o t h e i r o p e r a t i n g t e m p e r a t u r e a n d t h e r e q u i r e ­
m e n t s o f 3 . 5 , P a r t ХШ " M a t e r i a l s " . 

7.12.5 G r e y i r o n a n d d u c t i l e cast i r o n o f f e r r i t i c 
s t r u c t u r e i s n o t p e r m i t t e d f o r t h e m a n u f a c t u r e o f 
c o m p o n e n t s o f s h i p e q u i p m e n t , m a c h i n e r y a n d f i t t i n g s 
i n s t a l l e d o n t h e o p e n decks a n d i n t h e o p e n u n h e a t e d 
spaces o f sh ips w i t h a d i s t i n g u i s h i n g m a r k W I N T E R -
I Z A T I O N ( D A T ) i n t h e class n o t a t i o n . 

7.12.6 P l a s t i c s , gaske t a n d sea l m a t e r i a l s , as w e l l as 
m a t e r i a l s o f o r g a n i c o r i g i n u s e d f o r s h i p e q u i p m e n t , 
m a c h i n e r y a n d f i t t i n g s a n d f o r s y s t e m s i n s t a l l e d o n o p e n 
t h e decks a n d i n t h e o p e n u n h e a t e d spaces o f sh ips s h a l l 
c o m p l y w i t h t h e a p p l i c a b l e r e q u i r e m e n t s o f S e c t i o n 6 , 
P a r t X I I I " M a t e r i a l s " , w i t h t h e R e g i s t e r a p p r o v e d 
s tandards a n d / o r w i t h t h e R e g i s t e r agreed s p e c i f i c a t i o n s . 
I n a d d i t i o n , a d o c u m e n t a r y c o n f i r m a t i o n o f t h e a b o v e 
m a t e r i a l s r e l i a b i l i t y a t d e s i g n t e m p e r a t u r e s h a l l b e 
s u b m i t t e d . 

7.12.6.1 T h e u n d e r w a t e r h u l l a n d s ides o f a t leas t 
1,0 m a b o v e t h e u p p e r b o u n d a r y o f t h e i c e s t r a k e s h a l l 
h a v e a n i ce r e s i s t an t c o a t i n g ( u n l e s s c l a d s t ee l i s u s e d f o r 
i ce s t r a k e p l a t i n g w h e r e t h e a p p r o p r i a t e e l e c t r o c h e m i c a l 
p r o t e c t i o n i s p r o v i d e d ) . T h e c o a t i n g s u p p l y d o c u m e n t a ­
t i o n s h a l l b e ag reed b e t w e e n t h e s h i p o w n e r , t h e s h i p y a r d 
a n d t h e c o a t i n g m a n u f a c t u r e r a n d s h a l l b e s u b m i t t e d t o 
t h e R e g i s t e r f o r c o n s i d e r a t i o n . 
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7.12.6.2 T h e p a i n t c o a t i n g s o f h u l l s t r u c t u r e s , 
m a c h i n e r y a n d e q u i p m e n t i n t e n d e d f o r p r o l o n g e d 
e x p o s u r e t o l o w s e r v i c e t e m p e r a t u r e s h a l l p r o v i d e 
r e q u i r e d res i s t ance a t t h e d e s i g n t e m p e r a t u r e o f t h e 
s t ruc tu r e . T h e c o a t i n g s u p p l y d o c u m e n t a t i o n s h a l l b e 
agreed b e t w e e n t h e s h i p o w n e r , t h e s h i p y a r d a n d t h e 
c o a t i n g m a n u f a c t u r e r a n d s h a l l b e s u b m i t t e d t o t h e 
R e g i s t e r f o r c o n s i d e r a t i o n . 

7.12.7 T h e u se o f a n c h o r a n d m o o r i n g c h a i n cables 
o f c a t e g o r y 1 i s n o t p e r m i t t e d . 

T h e m a t e r i a l f o r a n c h o r a n d m o o r i n g c h a i n cables 
s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f 3 . 6 a n d S e c t i o n 7 
o f P a r t X U I " M a t e r i a l s " , as w e l l as w i t h t h e R e g i s t e r 
a p p r o v e d s tandards a n d / o r w i t h t h e R e g i s t e r ag reed 
s p e c i f i c a t i o n s . T h e m a x i m u m i m p a c t t es t t e m p e r a t u r e i s 
e q u a l t o - 2 0 °C. 

T h e r e su l t s o f s t ee l t es t a t o p e r a t i n g t e m p e r a t u r e s h a l l 
b e s u b m i t t e d t o t h e R e g i s t e r . 

7.13 T E S T S 

7.13.1 G e n e r a l l y , t h e m a t e r i a l s a n d e q u i p m e n t 
c o v e r e d b y t h e p r e s e n t S e c t i o n a r e t e s t e d b y t h e 

m a n u f a c t u r e r i n accordance w i t h t h e R u l e s f o r T e c h n i c a l 
S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f S h i p s a n d M a n u f a c ­
t u r e o f M a t e r i a l s a n d P r o d u c t s f o r S h i p s . 

7.13.2 A f t e r c o m p l e t i o n o f c o n s t r u c t i o n o f p r o t o t y p e 
sh ips w i t h i c e s t r e n g t h e n i n g c a t e g o r y A r c 4 a n d a b o v e , 
t h e a d d i t i o n a l sea t r i a l s i n i c e c o n d i t i o n s s h a l l b e f eas ib l e 
d u e t o t h e p r o g r a m d e v e l o p e d b y t h e s h i p o w n e r a n d 
agreed w i t h t h e R e g i s t e r . D u r i n g t h e sea t r i a l s o f 
p r o t o t y p e sh ips i n i c e c o n d i t i o n s , p r o v i s i o n m a y b e 
m a d e f o r c h e c k i n g t h e o p e r a b i l i t y o f a n t i - i c i n g s y s t e m s 
a n d e q u i p m e n t i n t e n d e d f o r e x p o s u r e t o l o w s e r v i c e 
t e m p e r a t u r e s . 

7.14 R E C O R D S 

7.14.1 A s a r e s u l t o f a p p l y i n g t h e r e q u i r e m e n t s 
o f t h e p r e s e n t S e c t i o n t h e f o l l o w i n g r eco rds w i l l b e 
i s sued : 

. 1 C l a s s i f i c a t i o n C e r t i f i c a t e ( f o r m 3 . 1 . 2 ) w i t h t h e 
d i s t i n g u i s h i n g m a r k W I N T E R I Z A T I O N ( D A T ) i n t h e 
class n o t a t i o n ; 

.2 R e p o r t o n S u r v e y o f t h e S h i p ( f o r m 6 . 3 . 1 0 ) . 
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8 R E Q U I R E M E N T S F O R P R O P U L S I O N P L A N T R E D U N D A N C Y 

8 . 1 S C O P E O F A P P L I C A T I O N A N D M A R K S I N T H E C L A S S 
N O T A T I O N 

8.1.1 C o m p l i a n c e w i t h t h e r e q u i r e m e n t s o f t h i s 
S e c t i o n i s m a n d a t o r y f o r t h e sh ips , w h i c h a re a s s igned 
a c c o r d i n g t o t h e r e q u i r e m e n t s o f 2 . 2 . 2 7 , P a r t I " C l a s s i ­
f i c a t i o n " o n e o f t h e f o l l o w i n g d i s t i n g u i s h i n g m a r k s 
added t o t h e class n o t a t i o n : 

. 1 R P - 1 - w h e n t h e p r o p u l s i o n p l a n t p r o v i d e s f o r t h e 
r e d u n d a n c y o f i t s c o m p o n e n t s , excep t t h e m a i n e n g i n e , 
r e d u c t i o n gear, s h a f t i n g a n d p r o p e l l e r ; a t t h a t a s i n g l e 
f a i l u r e i n a n y c o m p o n e n t o f s y s t e m s a n d e q u i p m e n t 
s e r v i n g t h e s a i d c o m p o n e n t s s h a l l n o t l e a d t o t h e los s o f 
p r o p u l s i o n , p o w e r a n d s h i p ' s s t e e r i n g ; 

.2 R P - 1 A - w h e n t h e p r o p u l s i o n p l a n t p r o v i d e s f o r 
t h e r e d u n d a n c y o f i t s c o m p o n e n t s , excep t t h e m a i n 
e n g i n e , r e d u c t i o n gear, s h a f t i n g a n d p r o p e l l e r ; a t t h a t a 
s i n g l e f a i l u r e i n a n y c o m p o n e n t o f t h e p r o p u l s i o n p l a n t , 
i t s a u x i l i a r y m a c h i n e r y a n d s y s t e m s s h a l l n o t l e a d t o t h e 
los s o f p r o p u l s i o n a n d s h i p ' s s t e e r i n g ; 

.3 R P - 1 A S - w h e n t h e p r o p u l s i o n p l a n t p r o v i d e s f o r 
t h e r e d u n d a n c y o f i t s c o m p o n e n t s , as r e q u i r e d f o r 
R P - 1 A , a n d a t t h a t t h e m a i n e n g i n e s o r t h e e n g i n e s o f 
t h e a l t e r n a t i v e p r o p u l s i o n p l a n t a re l o c a t e d i n i n d e p e n ­
den t m a c h i n e r y spaces i n s u c h a w a y t h a t t h e los s o f o n e 
c o m p a r t m e n t d u e t o f i r e o r f l o o d i n g s h a l l n o t l e a d t o t h e 
los s o f p r o p u l s i o n , p o w e r a n d ship ' s s t e e r i n g ; 

.4 R P - 2 - w h e n t h e p r o p u l s i o n p l a n t p r o v i d e s f o r t h e 
r e d u n d a n c y o f i t s c o m p o n e n t s a n d cons i s t s o f s e v e r a l 
p r o p u l s i o n p l a n t s ; a t t h a t a s i n g l e f a i l u r e i n a n y 
c o m p o n e n t o f t h e p r o p u l s i o n p l a n t a n d s t e e r i n g gear 
s h a l l n o t l e a d t o t h e los s o f p r o p u l s i o n , p o w e r a n d ship ' s 
s t e e r ing ; 

.5 R P - 2 S - w h e n t h e p r o p u l s i o n p l a n t p r o v i d e s f o r 
t h e r e d u n d a n c y o f i t s c o m p o n e n t s , as r e q u i r e d f o r R P - 2 
a n d i s l o c a t e d i n t w o i n d e p e n d e n t m a c h i n e r y spaces i n 
s u c h a w a y t h a t t h e los s o f o n e c o m p a r t m e n t d u e t o f i r e 
o r f l o o d i n g s h a l l n o t l e a d t o t h e los s o f p r o p u l s i o n , p o w e r 
a n d sh ip ' s s t e e r ing . 

8.1.2 D i s t i n g u i s h i n g m a r k s R P - 1 , R P - 1 A , R P - 1 A S , 
R P - 2 o r R P - 2 S m a y b e a s s igned t o t h e sh ips u n d e r 
c o n s t r u c t i o n a n d i n s e r v i c e . 

8.2 D E F I N I T I O N S A N D E X P L A N A T I O N S 

8.2.1 T h e a l t e r n a t i v e p r o p u l s i o n p l a n t 
m e a n s t h e t o t a l i t y o f m a c h i n e r y , sys tems a n d a r rangements 
p r o d u c i n g t h r u s t f o r t he sh ip ' s m o t i o n i n emergency 
cond i t i ons i n case o f a f a i l u r e o f t h e m a i n p r o p u l s i o n 
p l a n t A s tandby emergency eng ine , e lectr ic m o t o r o r shaft 

genera tor app l i ed as a p r o p u l s i o n m o t o r s , m a y b e used as 
t he a l t e rna t ive p r o p u l s i o n p l an t . T o t a l capaci ty o f t he 
a l t e rna t ive p r o p u l s i o n p l a n t sha l l b e at least o n e e i g h t h o f 
t he t o t a l capaci ty o f t h e m a i n p r o p u l s i o n p l a n t 

A u x i l i a r y m a c h i n e r y a n d s y s t e m s o f 
t h e p r o p u l s i o n p l a n t m e a n a l l t h e s u p p o r t 
s y s t e m s ( f u e l s y s t e m , l u b r i c a t i n g o i l s y s t e m , c o o l i n g 
s y s t e m , c o m p r e s s e d a i r s y s t e m , h y d r a u l i c s y s t e m , e tc . ) 
r e q u i r e d f o r n o r m a l o p e r a t i o n o f t h e p r o p u l s i o n m a c h i n ­
e r y a n d p r o p e l l e r . 

M a i n p r o p u l s i o n p l a n t m e a n s t h e t o t a l i t y o f 
m a c h i n e r y , s y s t e m s a n d a r r a n g e m e n t s p r o d u c i n g t h r u s t 
f o r t h e s h i p ' s m o t i o n a n d c o m p r i s i n g p r o p u l s i o n 
m a c h i n e r y o f a p p r o x i m a t e l y e q u a l capac i ty , a u x i l i a r y 
m a c h i n e r y a n d s u p p o r t i n g s y s t e m s , p r o p e l l e r s , as w e l l as 
a l l necessa ry m o n i t o r i n g , c o n t r o l a n d a l a r m s y s t e m s . 
W h e n t h e m a i n p r o p u l s i o n p l a n t cons i s t s o f s e v e r a l 
e n g i n e s , e a c h o f p r o p u l s i o n eng ines i s c o n s i d e r e d t h e 
m a i n o n e . W h e n each p r o p u l s i o n p l a n t i n t w o - s h a f t o r 
m o r e p r o p u l s i o n p l a n t i s f u l l y i n d e p e n d e n t , e v e r y p l a n t i s 
c o n s i d e r e d as t h e m a i n p r o p u l s i o n p l a n t . 

P r o p u l s i o n d e v i c e / p r o p e l l e r m e a n s t h e 
m a c h i n e r y ( p r o p e l l e r , a z i m u t h t h rus t e r , w a t e r j e t p r o p e l ­
l e r s , e tc . ) c o n v e r t i n g m e c h a n i c a l e n e r g y o f t h e p r o p u l ­
s i o n m a c h i n e r y i n t o t h r u s t f o r t h e sh ip ' s m o t i o n . 

S i n g l e f a i l u r e i n t h e p r o p u l s i o n p l a n t 
m e a n s a f a i l u r e e i t h e r i n a n a c t i v e c o m p o n e n t ( m a i n 
e n g i n e , genera to r , t h e i r l o c a l c o n t r o l s y s t e m , r e m o t e l y 
c o n t r o l l e d v a l v e , e t c . ) o r i n a p a s s i v e c o m p o n e n t 
( p i p e l i n e , p o w e r cable , m a n u a l l y c o n t r o l l e d v a l v e , e tc . ) 
n o t l e a d i n g t o f a i l u r e s o f o t h e r c o m p o n e n t s . 

P o w e r o f t h e p r o p u l s i o n p l a n t m e a n s t h e 
t o t a l p o w e r o f t h e p r o p u l s i o n m a c h i n e r y i n s t a l l e d 
o n b o a r d t h e s h i p . U n l e s s o t h e r w i s e s ta ted, t h e capac i t y 
o f t h e p r o p u l s i o n p l a n t s h a l l n o t i n c l u d e t h e capac i t y 
p r o d u c e d b y t h e p r o p u l s i o n m a c h i n e r y b u t u s e d u n d e r 
n o r m a l o p e r a t i n g c o n d i t i o n s f o r o t h e r p u r p o s e t h a n t h e 
sh ip ' s p r o p u l s i o n (e .g . , p o w e r o f t h e shaf t g e n e r a t o r ) . 

P r o p u l s i o n m a c h i n e r y m e a n s t h e m a c h i n ­
e r y ( d i e s e l , t u r b i n e , e l e c t r i c m o t o r , e t c . ) p r o d u c i n g 
m e c h a n i c a l e n e r g y f o r t h e p r o p e l l e r d r i v e . 

R e d u n d a n c y o f t h e p r o p u l s i o n p l a n t 
m e a n s s ing le o r repeated d u p l i c a t i o n o f i t s c o m p o n e n t s 
w h e n the p r o p u l s i o n p l a n t is a r ranged i n s u c h a w a y tha t a 
s ing le f a i l u r e o f o n e o f i t s ac t ive o r pass ive c o m p o n e n t s 
does n o t l ead t o t he loss o f p r o p u l s i o n a n d ship ' s s teer ing 
u n d e r t h e e x t e r n a l cond i t i ons specif ied i n t he R u l e s . 

M a r i n e p o w e r p l a n t m e a n s t h e t o t a l i t y o f 
m a c h i n e r y , sys tems a n d ar rangements tha t p r o v i d e s t h e sh ip 
w i t h a l l types o f energy a n d m a y consists o f t h e f o l l o w i n g 
componen t s : m a i n p r o p u l s i o n p lan t , a l t e rna t ive p r o p u l s i o n 
p lan t , e lec t r ica l p o w e r p lan t , a u x i l i a r y m a c h i n e r y . 
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8.3 T E C H N I C A L D O C U M E N T A T I O N 

8.3.1 T o ass ign t h e d i s t i n g u i s h i n g m a r k s R P - 1 , 
R P - 1 A , R P - 1 A S , R P - 2 o r R P - 2 S added t o t he class 
n o t a t i o n o f t h e sh ip , t he f o l l o w i n g d o c u m e n t a t i o n s h a l l b e 
s u b m i t t e d t o t he R e g i s t e r f o r a p p r o v a l ( w h e r e appl icable) : 

. 1 c a l c u l a t i o n r e su l t s d e m o n s t r a t i n g t h a t a s i n g l e 
f a i l u r e does n o t l e a d t o t h e los s o f p r o p u l s i o n a n d s h i p ' s 
s t e e r i n g a c c o r d i n g t o 8.5 .3 ( f o r sh ips w i t h t h e d i s t i n ­
g u i s h i n g m a r k s R P - 1 A , R P - 1 A S , R P - 2 o r R P - 2 S ) . A s 
a n a l t e r n a t i v e , t h e r e su l t s o f t h e m o d e l o r f u l l - s c a l e tests 
m a y b e s u b m i t t e d ; 

.2 q u a l i t a t i v e f a i l u r e a n a l y s i s f o r p r o p u l s i o n a n d 
s t e e r i n g ( i n c o m p l i a n c e w i t h S e c t i o n 1 2 , P a r t V I I 
" M a c h i n e r y I n s t a l l a t i o n s " ) o r F a i l u r e M o d e a n d E f f e c t 
A n a l y s i s ( F M E A ) o f t h e p r o p u l s i o n p l a n t c o m p o n e n t s 
based o n t h e f a i l u r e t r ee o r t h e e q u i v a l e n t r i s k a n a l y s i s 
agreed w i t h t h e R e g i s t e r ; 

.3 t o r s i o n a l v i b r a t i o n c a l c u l a t i o n s i n c o m p l i a n c e w i t h 
3 . 2 . 8 . 5 . 1 1 , P a r t I " C l a s s i f i c a t i o n " ; a t t h a t t h e p o s s i b i l i t y 
o f l o n g - t e r m o p e r a t i o n o f t h e a l t e r n a t i v e p r o p u l s i o n p l a n t 
s h a l l b e c o n s i d e r e d sepa ra te ly ; 

.4 p r o g r a m m e s o f m o o r i n g a n d sea t r i a l s . 

8.4 R E Q U I R E M E N T S F O R S H I P S W I T H D I S T I N G U I S H I N G 
M A R K R P - 1 I N T H E C L A S S N O T A T I O N 

8.4.1 A l l t h e c o m p o n e n t s c o m p r i s i n g t h e f o l l o w i n g 
a u x i l i a r y m a c h i n e r y a n d s y s t e m s o f t h e m a i n p r o p u l s i o n 
p l a n t s h a l l b e sub jec t t o r e d u n d a n c y : 

. 1 f u e l o i l s y s t e m , i n c l u d i n g s e t t l i n g t a n k s , excep t t h e 
f u e l o i l f i l l i n g , t r a n s f e r a n d s e p a r a t i o n s y s t e m ; 

.2 l u b r i c a t i n g o i l s y s t e m o f t h e p r o p u l s i o n m a c h i n ­
e ry , r e d u c t i o n gear, s h a f t i n g b e a r i n g s , s t e rn tube b e a r i n g s , 
etc . , excep t t h e o i l f i l l i n g , t r a n s f e r a n d s e p a r a t i o n s y s t e m ; 

.3 h y d r a u l i c s y s t e m s p r o v i d i n g o p e r a t i o n o f t h e 
p r o p u l s i o n u n i t c o u p l i n g s , c o n t r o l l a b l e p i t c h p r o p e l l e r s , 
r e v e r s e de f l ec to r s o f w a t e r j e t p r o p e l l e r s , etc. ; 

.4 sea w a t e r a n d f r e s h w a t e r c o o l i n g s y s t e m s s e r v i n g 
t h e m a i n p r o p u l s i o n p l a n t ; 

.5 f u e l h e a t i n g s y s t e m s i n s to rage t a n k s s e r v i n g t h e 
m a i n p r o p u l s i o n p l a n t ; 

.6 s t a r t i n g s y s t e m s ( a i r , e l e c t r i c a l , h y d r a u l i c ) s e r v i n g 
t h e p r o p u l s i o n p l a n t ; 

.7 e l e c t r i c a l p o w e r sources ; 

.8 v e n t i l a t i o n p l a n t s , w h e r e necessary , f o r e x a m p l e 
s u p p l y i n g a i r f o r c o o l i n g o f p r i m a r y m o v e r s ; 

.9 m o n i t o r i n g , a l a r m a n d c o n t r o l s y s t e m s . 
8.4.2 A s ing l e f a i l u r e i n t he a u x i l i a r y p u m p s a n d 

c o m p o n e n t s o f t he sys tems ind ica t ed i n 8 . 4 . 1 , i n c l u d i n g 
damage o f fixed p i p i n g , s h a l l n o t l ead t o t h e loss o f 
p r o p u l s i o n a n d sh ip ' s s teer ing . T o m e e t t h i s r e q u i r e m e n t , 
t he necessary by-pass p i p i n g a n d r e d u n d a n c y o f e q u i p m e n t 
( p u m p s , heaters , etc.) s h a l l b e p r o v i d e d i n t he sys tems . I n 

case o f a s i ng l e f a i l u r e , r e d u c t i o n o f t h e m a i n eng ine o u t p u t 
m a y b e a l l o w e d b u t n o t exceed ing 5 0 p e r c e n t 

8.4.3 P r o v i s i o n s h a l l b e m a d e f o r d i s c o n n e c t i o n o f 
t h e sec t ions o f s y s t e m s a n d p i p i n g w h e r e a f a i l u r e 
o c c u r r e d f r o m t h e p r o p e r l y f u n c t i o n i n g sec t ions . 

8.4.4 T h e s h i p s h a l l b e p r o v i d e d w i t h t h e m a i n a n d 
a u x i l i a r y s t e e r i n g gears i n c o m p l i a n c e w i t h 2 . 9 o f P a r t Ш 
" E q u i p m e n t , A r r a n g e m e n t a n d O u t f i t " . C o n t r o l o f t h e 
m a i n a n d a u x i l i a r y s t e e r i n g gears s h a l l b e i n d e p e n d e n t 
a n d p r o v i d e d b o t h o n t h e n a v i g a t i o n b r i d g e a n d i n t h e 
s t e e r i n g gear c o m p a r t m e n t . 

8.5 R E Q U I R E M E N T S F O R S H I P S W I T H D I S T I N G U I S H I N G 
M A R K R P - 1 A I N T H E C L A S S N O T A T I O N 

8.5.1 I n a d d i t i o n t o t h e r e q u i r e m e n t s o f 8 .4 , t h e sh ips 
w i t h d i s t i n g u i s h i n g m a r k R P - 1 A i n t h e class n o t a t i o n 
s h a l l m e e t t h e r e q u i r e m e n t s o f 8 .5 . 

8.5.2 T h e m a i n p r o p u l s i o n p l a n t s h a l l c o n s i s t o f t w o 
o r m o r e p r o p u l s i o n m a c h i n e r y , a t t h a t o n e r e d u c t i o n gear, 
o n e p r o p u l s i o n e l e c t r i c m o t o r , o n e s h a f t l i n e a n d o n e 
p r o p e l l e r a re a l l o w e d . O n e o f t h e p r o p u l s i o n m a c h i n e r y 
m a y b e t h e a l t e r n a t i v e p r o p u l s i o n p l a n t . T h e r e w i t h , f o r 
i n d e p e n d e n t s y s t e m s s e r v i n g t h e r e d u n d a n t m a c h i n e r y , 
t h e r e i s n o n e e d t o c o m p l y w i t h t h e r e q u i r e m e n t s o f 8 .4 .2 
r e g a r d i n g t h e r e d u n d a n c y o f each c o m p o n e n t o f t h e 
s y s t e m . 

8.5.3 I n case o f a s i n g l e f a i l u r e i n t h e m a i n 
p r o p u l s i o n p l a n t , t h e e x i s t i n g p r o p u l s i o n m a c h i n e r y o r 
t h e a l t e r n a t i v e p r o p u l s i o n p l a n t s h a l l p r o v i d e t h e 
f o l l o w i n g u n d e r a n y c o n d i t i o n s o f sh ip ' s l o a d i n g : 

. 1 sh ip ' s m o t i o n a t a speed o f 6 k n o t s o r 5 0 p e r cen t 
o f t h e s p e c i f i e d speed o f s h i p a c c o r d i n g t o 1.1.3, P a r t П 
" H u l l " , w h i c h e v e r i s less , a t a sea s ta te 5 as p e r B e a u f o r t 
scale; 

.2 sh ip ' s s t e e r i n g s u f f i c i e n t f o r o b t a i n i n g t h e safe 
p o s i t i o n as r e g a r d t o s t a b i l i t y a n d m a i n t e n a n c e o f t h i s 
p o s i t i o n a t a sea s ta te 8 as p e r B e a u f o r t scale; 

.3 c o m p l i a n c e w i t h t h e r e q u i r e m e n t s o f 8 . 5 . 3 . 1 a n d 
8 .5 .3 .2 f o r a t l eas t 7 2 h ; f o r sh ips t h e m a x i m u m d u r a t i o n 
o f w h i c h v o y a g e i s less t h a n 7 2 h , t h e a b o v e t i m e m a y b e 
r e s t r i c t e d b y t h e m a x i m u m d u r a t i o n o f t h e v o y a g e . 

8.5.4 T h e a l t e r n a t i v e p r o p u l s i o n p l a n t s h a l l b e p u t 
i n t o o p e r a t i o n n o t l a t e r t h a n i n 5 m i n a f te r a f a i l u r e i n t h e 
m a i n p r o p u l s i o n p l a n t . 

8.5.5 A s i n g l e f a i l u r e l e a d i n g t o t h e los s o f o n e o r 
m o r e gene ra to r s m a y b e accepted, p r o v i d e d t h e F a i l u r e 
M o d e a n d E f f e c t A n a l y s i s ( F M E A ) d e m o n s t r a t e s t h a t 
a f t e r a f a i l u r e s u f f i c i e n t p o w e r i s p r o d u c e d t o p r o v i d e t h e 
s h i p ' s p r o p u l s i o n a n d s t e e r i n g i n c o m p l i a n c e w i t h t h e 
r e q u i r e m e n t s o f 8.5 .3 w i t h o u t t h e s t a n d b y g e n e r a t o r 
p u t t i n g i n t o o p e r a t i o n . 

A f t e r a f a i l u r e t h e e l e c t r i c a l p o w e r s h a l l b e s u f f i c i e n t 
t o s ta r t t h e h e a v i e s t c o n s u m e r w i t h o u t t h e e l e c t r i c a l l o a d 
i m b a l a n c e . 
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A t t h a t t h e s t a n d b y e l e c t r i c a l p u m p s m a y n o t b e 
c o n s i d e r e d f o r t h e e l e c t r i c a l l o a d b a l a n c e w h i l e o p e r a t i n g 
t h e a l t e r n a t i v e p r o p u l s i o n p l a n t . 

8.5.6 T h e m a i n s w i t c h b o a r d s h a l l c o n s i s t o f t w o 
sec t ions . I n case o f a f a i l u r e i n o n e s e c t i o n , t h e r e m a i n i n g 
o n e s h a l l b e capable t o s u p p l y p o w e r t o t h e f o l l o w i n g 
c o n s u m e r s : 

. 1 d r i v e s o f t h e a l t e r n a t i v e p r o p u l s i o n p l a n t a n d 
s t e e r i n g gears , i n c l u d i n g t h e h i n g e d e q u i p m e n t ; 

.2 e q u i p m e n t f o r t r a n s m i t t i n g p r o p u l s i v e t h r u s t ; 

.3 p r o p u l s i o n e l e c t r i c a l m o t o r , w h e r e a v a i l a b l e ; 

.4 p r o p e l l e r ; 

.5 a u x i l i a r y m a c h i n e r y a n d p r o p u l s i o n p l a n t s y s t e m s ; 

.6 m o n i t o r i n g , a l a r m a n d c o n t r o l s y s t e m s . 
8.5.7 M o n i t o r i n g , a l a r m a n d c o n t r o l s y s t e m s o f t h e 

a l t e r n a t i v e p r o p u l s i o n p l a n t s h a l l b e i n d e p e n d e n t o f t h e 
s y s t e m s o f t h e m a i n p r o p u l s i o n p l a n t . 

8.6 R E Q U I R E M E N T S F O R S H I P S W I T H D I S T I N G U I S H I N G 
M A R K R P - 1 A S I N T H E C L A S S N O T A T I O N 

8.6.1 I n a d d i t i o n t o t h e r e q u i r e m e n t s o f 8 .5 , t h e sh ips 
w i t h d i s t i n g u i s h i n g m a r k R P - 1 A S i n t h e class n o t a t i o n 
s h a l l m e e t t h e r e q u i r e m e n t s o f 8 .6 . 

8.6.2 T h e m a i n p r o p u l s i o n p l a n t s h a l l b e f i t t e d w i t h 
a t l eas t t w o m a i n e n g i n e s l oca t ed , a t leas t , i n t w o 
i n d e p e n d e n t m a c h i n e r y spaces a c c o r d i n g t o 8.6.3 a n d 
8 .6 .4 . N o n - r e d u n d a n t c o m p o n e n t s o f t h e m a i n p r o p u l ­
s i o n p l a n t ( r e d u c t i o n gear, p r o p e l l e r , s h a f t l i n e , p r o p u l s i o n 
e l ec t r i c m o t o r ) c o m m o n f o r s e v e r a l m a i n e n g i n e s s h a l l b e 
l o c a t e d i n a n i n d e p e n d e n t space separa ted f r o m t h e 
m a c h i n e r y spaces w i t h t h e m a i n e n g i n e s b y a w a t e r t i g h t 
b u l k h e a d o f " A - 0 " class f i r e i n t e g r i t y a c c o r d i n g t o 
2 . 7 . 1 . 2 , P a r t n " H u l l " . 

8.6.3 T h e b u l k h e a d sepa ra t i ng t h e m a c h i n e r y spaces 
i n d i c a t e d i n 8 .6 .2 s h a l l b e w a t e r t i g h t b u l k h e a d o f " A - 6 0 " 
class f i r e i n t e g r i t y a c c o r d i n g t o 2 . 7 . 1 . 2 , P a r t П " H u l l " . 

W h e n t h e m a c h i n e r y spaces a r e s e p a r a t e d b y 
c o f f e r d a m s , t a n k s o r o t h e r c o m p a r t m e n t s , t h e b u l k h e a d s 
s h a l l b e a t leas t o f " A - 0 " class f i r e i n t e g r i t y b u t n o t l o w e r 
t h a n r e q u i r e d f o r t h e adjacent spaces a n d c o m p a r t m e n t s 
i n S e c t i o n 2 , P a r t V I " F i r e P r o t e c t i o n " . 

8.6.4 W h e n t h e c losu res a re p r o v i d e d i n t h e b u l k ­
heads i n d i c a t e d i n 8 .6 .2 a n d 8 .6 .3 , t h e y s h a l l m e e t t h e 
r e q u i r e m e n t s o f 7 . 1 2 , P a r t Ш " E q u i p m e n t , A r r a n g e m e n t s 
a n d O u t f i t " . T h e s e c lo su re s m a y n o t b e c o n s i d e r e d as t h e 
e m e r g e n c y e x i t s o f t h e m a c h i n e r y spaces. 

8.7 R E Q U I R E M E N T S F O R S H I P S W I T H D I S T I N G U I S H I N G 
M A R K R P - 2 I N T H E C L A S S N O T A T I O N 

8.7.1 I n a d d i t i o n t o t h e r e q u i r e m e n t s o f 8 .4 a n d 
a p p l i c a b l e r e q u i r e m e n t s o f 8 .5 , t h e s h i p s h a l l m e e t t h e 
r e q u i r e m e n t s o f 8 .7 . 

8.7.2 T h e s h i p s h a l l b e f i t t e d w i t h a t leas t t w o 
i n d e p e n d e n t m a i n p r o p u l s i o n p l a n t s . 

I n case o f a s i n g l e f a i l u r e i n o n e p r o p u l s i o n p l a n t , a t 
leas t 5 0 p e r cen t o f t h e s h i p p r o p u l s i o n p o w e r s h a l l 
r e m a i n a v a i l a b l e a n d p r o v i d e p r o p u l s i o n a n d s h i p ' s 
s t e e r i n g u n d e r a n y l o a d i n g c o n d i t i o n s . 

8.7.3 I n case o f a s i n g l e f a i l u r e i n o n e p r o p u l s i o n 
p l a n t , t h e f o l l o w i n g r e q u i r e m e n t s s h a l l b e m e t : 

. 1 a f a i l u r e s h a l l n o t a f fec t t h e r e m a i n i n g p r o p u l s i o n 
p l a n t , i f i t w a s o p e r a t i v e a t t h e m o m e n t o f a f a i l u r e ( i n 
p a r t i c u l a r , t h e d r i v e p o w e r a n d speed s h a l l n o t b e 
s i g n i f i c a n t l y m o d i f i e d ) ; 

.2 t h e r e m a i n i n g p r o p u l s i o n p l a n t , i f n o t o p e r a t i v e a t 
t h e m o m e n t o f a f a i l u r e , s h a l l b e k e p t i n h o t s t a n d b y i n 
o r d e r t o b e r e a d y f o r o p e r a t i o n w i t h i n 4 5 s a f t e r a f a i l u r e ; 

.3 s a f e ty m e a s u r e s s h a l l b e p r o v i d e d f o r t h e f a i l e d 
p r o p u l s i o n p l a n t , i n p a r t i c u l a r , i n t e r l o c k i n g o f s h a f t i n g . 

8.7.4 T h e s h i p s h a l l b e fitted w i t h a t leas t t w o 
i n d e p e n d e n t s t e e r i n g gears a c c o r d i n g t o 2 . 9 , P a r t Ш 
" E q u i p m e n t , A r r a n g e m e n t s a n d O u t f i t " . A t t h a t a t a 
s i n g l e f a i l u r e o f o n e s t e e r i n g gear, t h e r e m a i n i n g gear 
s h a l l r e m a i n o p e r a t i v e , as w e l l as i n case o f a f a i l u r e i n 
t h e s y n c h r o n i z i n g s y s t e m . 

T h e sh ip ' s s t e e r i n g s h a l l b e p r o v i d e d u n d e r t h e 
c o n d i t i o n s i n d i c a t e d i n 8.5.3 e v e n i n case w h e n o n e o f 
t h e r u d d e r s i s b l o c k e d a t t h e m a x i m u m h a r d - o v e r a n g l e , 
a t t h a t t h e p o s s i b i l i t y s h a l l b e p r o v i d e d o f t h e r u d d e r 
s h i f t i n g t o t h e p o s i t i o n p a r a l l e l t o t h e s h i p c e n t r e l i n e a n d 
fixing t h e r u d d e r i n t h i s p o s i t i o n . 

8.7.5 W h e n o n l y t h e a z i m u t h t h r u s t e r s are p r o v i d e d 
as p r o p e l l e r s a n d dev ices f o r t h e s h i p c o n t r o l , a t l eas t t w o 
i n d e p e n d e n t l y o p e r a t e d p r o p u l s i o n p l a n t s s h a l l b e 
p r o v i d e d . 

T h e s h i p ' s s t e e r i n g s h a l l b e p r o v i d e d u n d e r c o n d i ­
t i o n s i n d i c a t e d i n 8.5.3 e v e n i n case w h e n o n e o f t h e 
a z i m u t h t h r u s t e r s i s b l o c k e d o r d i s c o n n e c t e d , a t t h a t t h e 
p o s s i b i l i t y s h a l l b e p r o v i d e d o f t h e t h r u s t e r s h i f t i n g t o t h e 
p o s i t i o n p a r a l l e l t o t h e s h i p c e n t r e l i n e a n d fixing t h e 
t h r u s t e r i n t h i s p o s i t i o n . 

8.8 R E Q U I R E M E N T S F O R S H I P S W I T H D I S T I N G U I S H I N G 
M A R K R P - 2 S I N T H E C L A S S N O T A T I O N 

8.8.1 I n a d d i t i o n t o t h e r e q u i r e m e n t s o f 8 . 4 , 
a p p l i c a b l e r e q u i r e m e n t s o f 8.5 a n d t h e r e q u i r e m e n t s o f 
8 .7 , t h e s h i p s h a l l m e e t t h e r e q u i r e m e n t s o f 8 .8 . 

8.8.2 T h e s h i p s h a l l b e fitted w i t h a t leas t t w o 
i n d e p e n d e n t p r o p u l s i o n p l a n t s ( i n c l u d i n g r e d u c t i o n gear, 
p r o p e l l e r a n d s h a f t i n g ) a c c o r d i n g t o 8 .7 .2 a n d 8.7.3 a n d 
l o c a t e d , as a m i n i m u m , i n t w o i n d e p e n d e n t m a c h i n e r y 
spaces. 

8.8.3 T h e l o n g i t u d i n a l b u l k h e a d s e p a r a t i n g t h e 
m a c h i n e r y spaces i n d i c a t e d i n 8 .8 .2 s h a l l b e w a t e r t i g h t 
b u l k h e a d o f " A - 6 0 " class fire i n t e g r i t y a c c o r d i n g t o 
2 . 7 . 1 . 2 , P a r t n " H u l l " . 
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W h e n t h e m a c h i n e r y spaces are separa ted b y t h e 
c o f f e r d a m s , t a n k s o r o t h e r c o m p a r t m e n t s , t h e b u l k h e a d s 
s h a l l b e a t leas t o f " A - 0 " class f i r e i n t e g r i t y b u t n o t l o w e r 
t h a n r e q u i r e d f o r t h e adjacent spaces a n d c o m p a r t m e n t s 
i n S e c t i o n 2 , P a r t V I " F i r e P r o t e c t i o n " . 

8.8.4 W h e n c lo su re s a re p r o v i d e d i n t h e l o n g i t u d i n a l 
b u l k h e a d i n d i c a t e d i n 8 . 8 . 2 , t h e y s h a l l m e e t t h e 
r e q u i r e m e n t s o f 7 . 1 2 , P a r t Ш " E q u i p m e n t , A r r a n g e m e n t s 
a n d O u t f i t " . 

T h e s e c l o s u r e s m a y n o t b e c o n s i d e r e d as t h e 
e m e r g e n c y e x i t s o f t h e m a c h i n e r y spaces. 

8.8.5 T h e s h i p s h a l l b e f i t t e d w i t h a t leas t t w o 
i n d e p e n d e n t s t e e r i n g gears i n c o m p l i a n c e w i t h 8 .7 .4 
l o c a t e d , as a m i n i m u m , i n t w o i n d e p e n d e n t s t e e r i n g gear 
c o m p a r t m e n t s . 

8.8.6 T h e l o n g i t u d i n a l b u l k h e a d s e p a r a t i n g t h e 
s t e e r i n g gea r c o m p a r t m e n t s s h a l l b e w a t e r t i g h t b u l k h e a d 
o f a t leas t " A - 0 " class f i r e i n t e g r i t y a c c o r d i n g t o 2 . 7 . 1 . 2 , 
P a r t I I " H u l l " . 

8.8.7 T h e m a i n sources o f e l e c t r i c a l p o w e r s h a l l b e 
l o c a t e d i n separate c o m p a r t m e n t s a c c o r d i n g t o 8.8.3 a n d 
8 .8 .4 t h a t i n case o f f i r e o r f l o o d i n g i n o n e c o m p a r t m e n t , 
p o w e r s u p p l y t o t h e c o n s u m e r s i n d i c a t e d i n 8 .5 .6 s h a l l b e 
p r o v i d e d . 

8.8.8 T h e m a i n s w i t c h b o a r d s h a l l b e d i v i d e d i n t w o 
sec t ions a c c o r d i n g t o 8 . 5 . 6 . 

E a c h s e c t i o n s h a l l b e l o c a t e d i n a separate c o m p a r t ­
m e n t . T h e b u l k h e a d sepa ra t i ng t h e m a i n s w i t c h b o a r d 
c o m p a r t m e n t s s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f 
8.8.3 a n d 8 .8 .4 . 

8.8.9 A u t o m a t i o n , m o n i t o r i n g a n d c o n t r o l s y s t e m s o f 
t h e p r o p u l s i o n p l a n t s a n d s t e e r i n g gears s h a l l b e l o c a t e d 
i n s u c h a w a y t h a t t h e los s o f o n e m a c h i n e r y space d u e t o 
f i r e o r f l o o d i n g m a y l e a d t o t h e los s o f o n e p r o p u l s i o n 
p l a n t o r o n e s t e e r i n g gear o n l y . 

C o n t r o l s t a t i o n s s h a l l b e a r r a n g e d i n s u c h a w a y t h a t 
i n case o f f i r e o r f l o o d i n g i n o n e m a c h i n e r y space o r o n e 
s t e e r i n g gear c o m p a r t m e n t t h e c o n t r o l f u n c t i o n s s h a l l b e 
p r o v i d e d . 



Российский морской регистр судоходства 

Правила классификации и постройки морских судов 
Том 3 

R u s s i a n M a r i t i m e R e g i s t e r o f S h i p p i n g 

R u l e s f o r t h e C l a s s i f i c a t i o n a n d C o n s t r u c t i o n o f S e a - G o i n g S h i p s 
V o l u m e 3 

T h e e d i t i o n i s p r e p a r e d 
b y R u s s i a n M a r i t i m e R e g i s t e r o f S h i p p i n g 

8, D v o r t s o v a y a N a b e r e z h n a y a , 
191186, S t . P e t e r s b u r g , 

R u s s i a n F e d e r a t i o n 
T e l . : + 7 ( 8 1 2 ) 312-11-00 
F a x : + 7 ( 8 1 2 ) 314-10-87 

T e l . : 8 800 333-99-99 



8.3.36 
 

LIST OF CIRCULAR LETTERS AMENDING/SUPPLEMENTING NORMATIVE 
DOCUMENT 

   
 

 
(Normative document No. and title) 

 
Item 
No. 

Circular letter No., 
date of approval 

List of amended and  
supplemented paras 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

 
11/05 





 

                                   Appendix to the Circular letter No. 313-08-700c  of    09.12.2013 

 

 

Alterations (amendments) to be introduced in the Rules for the Classification and 
Construction of Sea-going Ships (2014) 

 

Part I “Classification” 

 

Part I “Classification” shall be supplemented by para. 2.2.28 as follows: 

«2.2.28 Distinguishing mark of ship equipped for using gas fuel.  

For ships equipped for using gas fuel in compliance with the Section 9 of Part XVII  
"DISTINGUISHING MARKS AND DESCRIPTIVE NOTATIONS IN CLASS NOTATIONS 
SPECIFYING STRUCTURAL AND OPERATIONAL PARTICULARS OF SHIPS", 
SYMBOL GFS  (gas fuelled ships) is added to the main class notation".   

Paras. 2.2.28 – 2.2.29 renumbered to 2.2.29-2.2.30. 

 

 

Part XVII. Distinguishing Marks and Description Notations in Class Notations Specifying 
Structural and Operational Particulars of Ships 

 

Section 9. REQUIREMENTS FOR SHIPS EQUIPPED FOR USING GAS FUEL. 

 

9.1 GENERAL. 

9.1.1 Application area. 

The requirements of Section 9 are intended for ships using a mixture of various 
hydrocarbon gases in liquid or liquefied condition as gas fuel.   
Use of hydrocarbon gases with methane content below 85 % as fuel in ships is subject 
to special consideration of the Register. Moreover, using gas fuel with methane content 
below 85 % shall be agreed with the flag state Maritime Administration.  
If a ship is a gas carrier, except the present requirements, it shall comply with the 
requirements of the International Code for the Construction and Equipment of Ships 



Carrying Liquefied Gases in Bulk (IGC Code) and the Rules for the Classification and 
Construction for Ships Carrying Liquefied Gases in Bulk.  
If a ship is not a gas carrier, the use of gas fuel shall be specially approved by flag state 
Maritime Administration. 

In addition to these requirements, the ship shall comply with the requirements of flag 
state Maritime Administration and Port State Control.  

Besides sea-going ships, the requirements of the present Section are applicable to 
other offshore installations subject to the Register supervision, oil-and-gas production 
units and other offshore facilities. Applicability of particular paragraphs of these 
requirements to such items is subject to special consideration of the Register with due 
regard to national requirements applicable to such installations.   
 
9.1.2 Class notation.  
Ships fitted for the use of gas fuel in compliance with the present Section are assigned 
a distinguishing mark GFS (gas fuelled ship) added to the character of classification.  

9.1.3 Terms and definitions. 

Besides the below mentioned, the definitions given in 1.2, Part I “Classification” of the 
Rules for the Classification and Construction for Ships Carrying Liquefied Gases in Bulk 
are applicable to the requirements of this Section. 
Non-hazardous atmosphere means air environment where gas concentration is lower 
than the level corresponding to activating an alarm on high gas concentration in the air.   
 

Gas fuel means any hydrocarbon fuel having at the temperature of 37,8°С the absolute 
pressure of saturated vapors according to Reid equal to 0,28 MPa and above. 

Fuel oil means any hydrocarbon fuel having at the temperature of 37,8 degr C the 
absolute pressure of saturated vapor as per Reid equal to 0,28 MPa or higher. 

Gas area means an area where gas-containing systems and equipment are located, 
including the weather deck spaces above them.   

Gas-hazardous area means an area in the gas zone which is not equipped with 
approved arrangement to ensure that its atmosphere is at all times maintained in a gas-
safe condition. It is divided into explosion hazard zones 0, 1, 2, the boundaries of which 
are given in 9.9.2.  
 

Gas safe space is a space other than a gas-dangerous space. 
 
Gas-hazardous machinery space means closed gas-hazardous space with gas fuel 
consumers, explosion safety of which in case of gas fuel leakage is ensured by 
emergency shutdown (ESD) of all machinery and equipment which may be an ignition 
source. 



Gas safe machinery space  means closed gas safe space with gas fuel consumers, 
explosion safety of which  is ensured by installation of gas-containing equipment in 
gastight enclosures (piping, ducting, partitions) for gas fuel bleed-off, and the inner 
space of partitions and ducting shall be considered gastight. 

Gas-containing systems means systems intended for storage, feed, supply and 
discharge of gas to ship consumers. 

Master gas fuel valve means an automatic valve installed at gas supply pipeline to each 
engine located outside machinery space when the equipment for gas fuel combustion is 
used.  

Dual fuel engine means a heat engine so designed that both gas and fuel oil may be 
used as fuel, simultaneously or separately. 

Gas fuel storage tank means a tank designed as an initial gas fuel tank for storage on 
board the ship in liquid or compressed gaseous form.  

LNG tank means liquefied gas fuel storage tank. 

CNG tank means compressed gas fuel storage tank. 

A, B and C type tanks means an independent tanks complying with the requirements to 
A, B and C type independent tanks  of gas carriers stated in the International Code for 
the Construction and Equipment of Ships Carrying Liquefied  Gases in Bulk. 

Enclosed space means any space inside of which, in the absence of mechanical 
ventilation, natural ventilation is restricted in such a way that any explosive atmosphere 
is not subject to natural dispersion.  

Open space means a space open from one or several sides, in all parts of which an 
effective natural ventilation is arranged via permanently open openings in the side 
partitions and in the above located deck.   

Gas fuel storage room means a room where gas fuel storage tanks are located. 

Gas fuel consumer means any ship equipment or machinery (engine, boiler, inert gas 
generator, galley stove, etc.) where gas fuel is used for generation of power or 
combustion products. 

Semi-enclosed space means a space  restricted by decks and bulkheads where natural 
ventilation is available but its efficiency sufficiently differs from normal one at the 
weather deck.  

Gas-dangerous space means a apace in the gas area which is not equipped with an 
approved device to ensure that its atmosphere is at all times maintained in a gas-safe 
condition. It is subdivided into explosion hazard zones 0, 1 and 2, the boundaries of 
which are specified in 8.9.2. 
 
Gas-safe space is a space other than a gas-dangerous space. 
 



Non-hazardous atmosphere means air environment where gas concentration is lower 
than the level corresponding to activating an alarm on high gas concentration in the air.   
 

9.1.4 Technical documentation. 

In addition to the technical documentation specified in Section 3, Part I "Classification" 
of the Rules for the Classification,  the following technical data and ship documents 
confirming fulfillment of the Rules shall be submitted to the Register: 
.1 drawings of fuel tanks arrangement with their distances from side plating and the 
bottom specified; 
.2 drawings of supports and other structures to ensure fastening and limiting shifting of 
fuel tanks;  
.3 calculations of heat emission from the flame which may occur during the fire affecting 
gas fuel tanks and other equipment and spaces related to gas fuel; 
.4 drawings and diagrams of systems and piping for gas fuel specifying such 
assemblies as compensators, flange joints, stop and control fittings, drawings of quick-
closing arrangements of gas fuel system, diagrams of gas fuel preparation, heating and 
pressure control, calculations of stresses in piping containing gas fuel at a temperature 
below -110о С; 
.5 drawings of safety and vacuum safety valves of fuel tanks; 
.6 drawings and descriptions of all systems and arrangements for the measurement of  
cargo amount and characteristics, and for gas detection; 
.7 diagrams of gas fuel pressure and temperature control and regulating systems; 
.8 drawings and calculations of draining and ballast systems in gas-hazardous spaces; 
.9 diagrams and calculations of gas-dangerous spaces ventilation; 
.10 diagrams and calculations of gas-freeing system; 
.11 circuit diagrams of electric drives and control systems for a fuel preparation plants, 
ventilation of hazardous spaces and airlocks; 
.12 circuit diagrams of electric measurement and alarm systems for equipment related 
to the use of gas fuel; 
.13 general arrangement drawings of electrical equipment related to the use of gas fuel; 
.14 drawings of cable laying in hazardous spaces and areas; 
.15 of earthing for electrical equipment, cables, piping located in gas-dangerous spaces; 
.16 justification of electrical equipment fitness; 
.17 ship general arrangement drawings specifying the layout of: 
-gas fuel storage rooms and any openings in them; 
- spaces for fuel storage and preparation and any openings to them; 
- doors, hatches and any other openings into hazardous spaces and areas; 
- vent pipes and air inlet and outlet locations of a ventilation system of hazardous 
spaces and areas; 
- doors, scuttles, companions, ventilation duct outlets locations and other openings in 
spaces adjacent to hazardous area; 
.18 data on the properties of gas fuel intended for the use on board the ship; 
.19 analysis of risks related to the use and storage of gas fuel and possible 
consequences of its leakages as per the procedure agreed with the Register. The 
analysis shall consider the risks of damage of hull structural members and failure of any 
equipment after accident related to the use of gas fuel. The results of risk analysis shall 
be taken into consideration on the Operating manual.  

Regarding the LNG tanks, the technical documentation shall be submitted in the 
extent required for approval of cargo tank for carrying LNG on board the gas carrier in 



compliance with the requirements of the Rules for the Classification and Construction of 
Gas Carriers and the International Code for the Construction and Equipment of Ships 
Carrying Liquefied Gases in Bulk. 

Regarding the CNG tanks, the technical documentation shall be submitted in the 
extent required for approval of cargo tank for carrying CNG on board the gas carrier in 
compliance with the Rules for the Classification and Construction of CNG Gas Carriers. 
When the standard cylinders are used, the calculation of permissible pressure shall be 
submitted.  
 

9.2 GENERAL REQUIREMENTS TO SHIP STRUCTURE. 

9.2.1 All dimensions of hull structure elements, except those specially mentioned in the 
present Chapter, shall be determined in accordance with the requirements of the Rules 
for the Classification and Construction of Sea-going Ships depending on purpose and 
constructive type of the ship. 

9.2.2 Tanks for storage of gas fuel both in liquefied (LNG) and compressed (CNG) 
condition may be located directly at the weather deck of the ship or in special enclosed 
spaces in the ship's hull. In the closed spaces liquefied gas fuel shall be stored at the 
pressure not exceeding 1 MPa.  

Membranes ensuring a seal between a deck and gas fuel storage tank are be provided, 
where the gas fuel storage tank gets through the upper weather deck. Therewith, the 
space located below the membrane may be considered as an enclosed gas-dangerous 
space, and the space above the membranes may be considered as an open space.  

9.2.3 When located at the weather deck, gas fuel storage tanks shall be arranged at the 
distance of  at least В/5 (one fifth of the ship's breadth) from the outer plating. On board 
ships not being passenger ships, upon special consideration of the Register, the 
distance from the outer plating may be reduced less than В/5, but not less than 760 
mm. 

When located at the weather deck, the gas fuel storage tanks shall be located in the 
special partition made in the form of semi-closed space with sufficient natural ventilation 
preventing accumulation of gases in any part of it.  

Under the storage tank for liquefied gas fuel a stainless steel tray shall be provided to 
prevent intrusion of liquefied gas to the deck in case of damage of piping connected to 
the tank below the possible level of liquefied gas.  

Direct contact between the tray and the hull shall be avoided. Insulation shall be 
sufficient to ensure strength of hull structures in case of leakage.  

9.2.4 Access to gas-dangerous spaces for their inspection shall be provided. Access 
shall be provided: 

.1 to the spaces located in the ship's hull — directly from the weather deck 
through the openings, hatches and manholes with clear dimensions of at least 800 х 
800 mm; 



.2 to the spaces at the weather deck through the openings or manholes in the 
vertical walls with clear dimensions of at least 800 х 800 mm. 

 

 

Gas fuel storage tanks 

9.2.5 When type С gas fuel storage tanks are located in special enclosed space, the 
storage tanks shall be located minimum at the distance of 1/5 of the ship's breadth or 
11,5 m, whichever is lesser, from the side shell plating. Furthermore, gas fuel storage 
tanks shall be located minimum at the distance of 1/15 of ship's breadth or 2 m, 
whichever is lesser, from the bottom plating. For ships other than passenger ships a 
tank location closer than В/5 but not less than 760 mm from the ship side may be 
accepted upon the special consideration of the Register. 

9.2.6 When the tanks other than type C tanks are used as gas fuel storage tanks, the 
ship shall have double sides and double bottom in the area of location of the gas fuel 
storage tanks. Height of double bottom shall be at least 1/15 of the ship's breadth or 2 
m, whichever is lesser. Width of double side shall be at least 1/5 of ship's breadth or 
11,5 m, whichever is lesser. When the width of double side and double bottom are 
different, the structure in the junction point shall be equal to those shown at the Figures 
2.6.a and 2.6.2, Part II "Gas Carrier Design" of the Rules for the Classification and 
Construction of Gas Carriers.  

9.2.7 Gas fuel storage tank shall be gas-tight and access to them shall be located in the 
gas safe area at the weather deck. When the latter is not fulfilled, an air lock shall be 
provided at the access to the gas fuel storage tank. Air lock shall be formed by two self-
closing steel gastight doors located at the distance of at least 1,5 m but not greater than 
2,5 m from each other. Air lock coaming height shall be at least 300 mm. 

9.2.8 Gas fuel storage rooms shall not be located adjacent to machinery spaces of 
category А.  

If the machinery spaces are separated from the gas fuel storage room by cofferdams, 
then an additional fire-resistant insulation to class A-60 standard shall be fitted for one 
of the bulkheads.  

9.2.9 When gas fuel storage tanks are double walled, the gas fuel storage tank could be 
arranged as a tight enclosure covering any openings to gas fuel storage tanks and 
fittings installed on them. Joints of a bulkhead with the outer shell of the gas fuel storage 
tank shall be tight and fully welded.  

9.2.10 Bilge system of tank rooms shall be made separate and shall not be connected 
to the bilge system for the rest of the ship.  
 

 



Gas compressor room and gas fuel pump room. 

9.2.11 Compressor rooms and gas fuel pump rooms, if arranged, shall be subject to the 
requirements of 9.2.7 and 9.2.8 for gas fuel storage rooms.  

9.2.12 Where compressors are driven by shafting passing through a bulkhead or deck, 
the bulkhead penetration shall be of gastight type.  

 

Engine rooms.  

9.2.13 One of two below mentioned methods for provision of safety in the engine room 
may be accepted: 

  - machinery space is considered gas safe. Furthermore, single failure of gas 
containing equipment located in such space does not result in accumulation of 
explosive concentration and the requirements of 9.2.14 shall be met.  

- machinery space is considered gas dangerous. Furthermore, single failure of 
gas containing equipment located in such space results in accumulation of 
explosive concentration, therewith, safety is provided by the emergency 
shutdown of any ignition sources and the requirements of 9.2.15 shall be met.  
 

9.2.14 To consider the engine room gas safe the following requirements shall be met: 
- pipes and equipment with gas fuel shall be installed in tight pipes with inert gas (pipe 
inside the pipe) or continuously ventilated duct in compliance with the requirements of 
9.5.3.2 or 9.5.3.3;  
- electrical equipment inside the duct shall be explosion-proof; 
- when leakage is detected, supply of gas fuel to the equipment shall be stopped, and 
the piping shall be blown off using the fittings given in 9.5.3.4. In this case another 
piping for supplying fuel oil or gas fuel or, in the installations with several main engines, 
a separate piping for supplying another main engine shall be provided. 
 
9.2.15 When the engine room is considered gas dangerous space, the following 
requirements shall be met to ensure its safety: 
- piping and equipment containing gas fuel are located directly in the engine room, 
therewith gas safe and gas dangerous parts of the engine room are separated by a 
ventilated lock; 

- gas dangerous part of the engine room shall be continuously actively ventilated in 
compliance with 9.7.12; 
- all electrical equipment inside the gas dangerous part of the engine room is of 
explosion-proof version; 
- inside the engine room gas concentration is constantly monitored in accordance with 
9.8.4, and in case of leakage the main gas valve shall be closed, gas supply to the 
engine room shall be shut down and all the sources of ignition shall be stopped 
(including the main engine). 
 
 



9.2.16 Use of gas dangerous engine rooms specified in 9.2.17 is only allowed, when at 
least one more main engine is available on board ship which is located outside the 
engine room so protected and the power of which is roughly equal to the power of the 
engines located in the gas-hazardous engine room. Arrangement of the engines in two 
fully autonomous gas-hazardous spaces is allowed.     

9.2.17 Arrangement of boilers, incinerators and other equipment with fuel nozzles in the 
gas-hazardous spaces is not allowed. 

9.2.18 Use of gas-hazardous machinery spaces specified in 9.2.15 is only allowed when 
gas fuel is applied, the density of which at normal conditions is lower than the air density 
and the pressure in gas fuel piping shall not exceed 1 MPa. 

9.2.19 Use of gas-hazardous machinery spaces on gas carriers is only permitted 
subject to approval of the flag state Maritime Administration. 

 

9.3 DESIGN OF GAS FUEL STORAGE TANKS. 

9.3.1 General requirements to gas fuel storage tanks 

9.3.1.1 Gas fuel storage tanks shall be supported by the hull in a manner which will 
prevent movement of the tank under static and dynamic loads. 
A possibility of contraction and expansion for the structures, forming the cargo tank, 
under temperature variations without due stresses of the tank and hull structures shall 
be ensured. 
Gas fuel storage tanks with supports shall be designed for a static angle of heel of 30о. 
The supports shall be calculated for the most probable maximum resulting acceleration 
determined in compliance with 3.5 of Part IV of RS Rules for the Classification and 
Construction of Gas Carriers. 
 
9.3.1.2 The design of the gas fuel storage tank attachment to the hull shall provide for 
special stops which can withstand horizontal forces due to the ship's collision equal to 
0,5 and 0,25 of the weight of the tank and cargo in the forward  and aft directions 
respectively; any damages therewith to cargo structures shall be prevented. 
 
9.3.1.3 A structural analysis of gas fuel storage tank structures and tank supports shall 
be carried out on the assumption that the loads specified in 9.3.1.2 and loads generated 
due to heel according to 9.3.1.1, are not superimposed on the forces due to ship's hull 
deformation in the seas. 
 
9.3.1.4 Provision shall be made for structural measures to prevent potential cargo tanks 
(independent tanks and, where necessary, membrane and semi-membrane tanks) 
shifting relative to the ship's hull under the inertia forces caused by rolling.  
 
9.3.1.5 The design of independent cargo tanks shall provide for antifloating  
arrangements (keys, stops, etc.) which withstand an upward force caused by an empty 
tank in a hold space flooded to the full-load draught; in such a case, a stress in ship's 
hull structure elements is not exceed yield point.     
 
 



9.3.1.6 Each gas fuel storage tank (LNG or CNG) shall be provided with a tank isolation 
shutoff valve capable of being remote operated. The valve shall be located as close to 
the tank as possible at any piping connected to the tank or directly on the tank.    

9.3.1.7 For single fuel (gas only) installations at least two gas fuel storage tanks of 
approximately equal capacity shall be provided and they shall be located in separate 
spaces.   

 

9.3.2 Liquefied gas fuel storage tanks. 

9.3.2.1 Liquefied gas storage tanks (LNG) shall be designed in compliance with the 
requirements of Part IV "Cargo tanks" of RS Rules for the Classification and 
Construction of Gas Carriers for liquefied gas fuel transfer tanks. 

9.3.2.2 Each liquefied gas fuel storage tanks (LNG) shall be fitted with safety valves in 
compliance with the requirements to safety valves of cargo tanks set forth in the Part VI 
"Systems and piping" of the Rules for the Classification and Construction of Gas 
Carriers. 

9.3.2.3 Liquefied gas storage tanks  shall be fitted with safety valves in compliance with 
the requirements to safety valves of LNG transportation tanks set forth in the Part VI 
"Systems and piping" of the Rules for the Classification and Construction of Gas 
Carriers. 

9.3.2.4 The outlets of vent pipes from the pressure relief valves shall be located at least 
В/3 or 6 m, whichever is greater, above the weather deck and 6 m above the working 
area and gangways. Gas outlet pipes shall be designed so that the outgoing gas shall 
be directed upwards and the possibility of water and snow ingress into the system shall 
be kept to minimum.  
 
9.3.2.5 All gas outlets shall be located at the distance of at least 10 m from: 
- the nearest air inlet or openings in the accommodation and service spaces and control 
posts or from other gas safe spaces; 
- outlets in the engine room. 
 

9.3.3 Compressed gas storage tanks. 

9.3.3.1 Compressed gas storage tanks (CNG) shall be designed in compliance with the 
requirements of Part X "Boilers, heat exchanger and pressure vessels" of the Rules for 
the Classification and Construction of Sea-going Ships. Standard cylinders, for which it 
is necessary to make calculation of permitted pressure, and specially designed pressure 
vessels may be used as compressed gas storage tanks. 

9.3.3.2 Each compressed gas storage tank shall be equipped with safety valves 
complying the requirements for cargo tanks in accordance with Section 2, Part VI 
Systems and piping" of the Rules for the Classification and Construction of Gas 
Carriers. 



9.3.3.3 Safety valves of CNG tanks located in the hull or at the weather deck of gas 
carrier shall be connected with gas outlet piping. Gas outlets from the safety valves 
shall meet the requirements of 9.3.2.3 and 9.3.2.4.  

 

 

9.4 GAS FUEL CONSUMERS ON BOARD SHIP. 

9.4.1 Internal combustion engines. 

General requirements for IC engines 

9.4.1.1 Crankcases of IC engines shall be fitted with safety valves in way of each 
crankshaft crank. Design and actuating pressures of safety valves shall be specified 
with due regard to the possible explosion of gas fuel leakage accumulated in the 
crankcase.  

9.4.1.2 Crankcase of trunk-case engines shall be protected as follows: 

.1 to prevent accumulation of gas fuel leakage, the ventilation of crankcases shall be 
provided. Air pipe ends shall be led to safety place and fitted with flame arresters; 

.2 detectors of gas fuel leakage or any other equivalent equipment shall be installed. 
Device for automatic admission of inert gas is recommended for installation; 

.3 mounting of oil mist concentration sensor in the crankcase shall be provided. 

9.4.1.3 Crankcase of a cross-head type engine shall be equipped with oil mist 
concentration sensor or temperature control system of the engine bearings.  Sub-
bearing spaces of the cross-head engine shall be provided with gas fuel leakage 
detectors or any other equivalent devices.  

9.4.1.4 When gas fuel is supplied to the cylinders as part of gas-and-air mixture via the 
common intake manifold, the intake gas-and-air collector shall be fitted with a safety 
valve or other safety device to ensure its sufficient strength to withstand the explosion. 

9.4.1.5 Exhaust gas collectors shall be fitted with safety valves or other protective 
means, the dimensions of which shall be designed to withstand explosion of gas fuel 
entering it in case of no ignition in one cylinder.  

9.4.1.6 The exhaust gas piping of gas-fuelled engines shall be equipped with effective 
means of blowing off and shall not be combined with exhaust gas piping from other 
engines, boilers and incinerators. All exhaust gas piping shall be fitted with spark 
arresters.  

9.4.1.7 Branch pipes of starting air piping laid to each cylinder shall be equipped with 
flame arresters. Engine gas collector connection with shipboard gas fuel piping shall 
ensure the necessary flexibility. The connection of gas fuel supply collector and gas fuel 
injection valves shall provide complete coverage by the protection pipes or ducts. 



9.4.1.8 Lubricating oil system and cooling system of gas-fuelled engines shall be 
equipped with the effective gas extraction measures fitted after the outlet of oil and 
cooling water from the engine. Air pipes for extraction of gas from the said means and 
from oil daily tanks and cooling tanks shall be extracted to open parts in a safety place.  

9.4.1.9 Measures for control of fuel combustion shall be provided. Extent of control shall 
be established and submitted for approval with due regard to the review of failure origin 
and their consequences for all engine components affecting combustion. The minimum 
extent of control, type of automatic protection and warning protection system are given 
in the Table 9.4.1.9. 

Table 9.4.1.9 

Item 

No.  

Testing parameter or 
engine component 

Place of 
measurement or 
testing conditions 

Limit values of 
parameters (warning 
alarm system) or 
failure signs 

Automatic 
closing of gas 
fuel supply 
valves 

Indication in 
CCR 

1 Gas valves 

 

Each cylinder  Seizure of gas valve 
in open position 

X 

 

 

 

 

Permanently 

 

2 Pilot fuel nozzles or 
spark plugs 

Each cylinder 

 

Incorrect firing X Permanently 

 

3 Exhaust gas 
temperature 

At each cylinder 
outlet  

Deviation from 
average value 

Max X Permanently 

 

4 Combustion 
pressure 

 

In each cylinder  

Deviation from 
average value 

Max X On call 

5 Gas fuel supply 
pressure 

 

At the engine inlet  Min  X Permanently 

 

 

Dual fuel internal combustion engines 

9.4.1.10 When operated on dual fuel, the internal combustion engines shall be fitted 
with the means for injection of liquid pilot fuel to each cylinder of the engine. The 
amount of pilot fuel fed to each cylinder shall be sufficient to ensure a positive ignition of 
the gas mixture in every mode of dual fuel engine operation. The engine shall be so 



designed that to preclude shut off of the pilot fuel supply prior to or simultaneously with 
the gas fuel cutoff.   

9.4.1.11 Start and normal stop of the duel fuel engine, low power and variable duty 
operation, ship maneuvering, mooring operations and any modes related to the 
possibility of reducing the engine number of revolutions per minute below the minimum   
stable speed shall be on oil fuel only. The engines shall be capable of continuous 
operation by fuel oil only. 

9.4.1.12 In case of sudden shut-off the fuel oil to the dual-fuel engine, gas fuel supply 
shall be shut off simultaneously and the engine shall be stopped.  In emergency shut-
down of gas fuel supply the engine shall continue operation on fuel oil without stop.  

9.4.1.13 Dual-fuel engines shall be fitted with the appropriate arrangements to avoid 
simultaneous supply of gas fuel and full supply of fuel oil.   

9.4.1.14 Changeover to gas fuel shall only be possible at a power level where the 
engine demonstrates stable safe operation on dual fuel that shall be determined through 
testing. Changeover to gas fuel shall be made automatically at obtaining this power by 
the engine, and when the power is reduced below this power value, the gas fuel supply 
shall be automatically stopped.  

 

Gas fuel internal combustion engines 

9.4.1.15 The starting sequence of gas fuelled engine shall exclude admission  of gas 
fuel to the cylinders until ignition is activated and the engine has reached  the minimum 
rotation frequency necessary for firing gas-air mixture in the cylinder.   

9.4.1.16 If ignition has not been detected by the engine monitoring system within 10 sec 
after opening of the gas-air supply valve, the gas supply valve shall be automatically 
shut off and the stop procedure shall be activated to eliminate the ignition of any 
unburned gas-air mixture.   

9.4.1.17 On normal stop, as well as emergency shutdown, gas fuel supply shall be not 
earlier than closing the gas supply valves to each cylinder and to the complete engine. 

9.4.1.18 When restarting after a failed start attempt shall be possible only after the 
exhaust gas manifold is purged and exhaust gas piping system is ventilated with a 
volume of air at least equal to 3 times the volume of the exhaust gas system before the 
turbocharger. The above purging may be carried out through running the engine on 
starting air.   

 

9.4.2 Gas-turbine engines (GTE). 

9.4.2.1 Start and operation of gas-turbine engines in all modes shall be performed both 
on gas fuel and fuel oil.    

9.4.2.2 Measures shall be provided to prevent availability of liquids in gas fuel entering 
the gas turbine engine. 

9.4.2.3 In case of gas fuel shut-off the gas-turbine engine shall be automatically stopped 
or transferred to fuel oil operation , and the possibility of repeated supply of gas fuel shall 



be eliminated by closing of quick-closing valve located as closer to the gas-turbine engine 
as possible. 

9.4.2.4 An arrangement located in close proximity to the gas-turbine engine shall be 
provided for manual shut-off of gas fuel supply.  

9.4.2.5 All exhaust gas piping shall be fitted with spark arresters and shall not be 
combined with the exhaust gas piping of other engines, boilers and incinerators.  

 

9.4.3 Boiler installations.  

9.4.3.1 Each boiler shall be fitted with a separate uptake. Burner unit of the boiler shall 
be shaped so that to prevent forming of pockets where gas may be accumulated.   

9.4.3.2 Burner unit shall be suitable to burn either fuel oil and gas fuel alone or oil and 
gas fuel simultaneously. Changeover from gas to oil burning shall not cause change of 
the boiler operating mode.  

Burner unit shall be equipped by the pilot burner operating on fuel oil. Burner units shall 
have interlocking and non-disconnectable protection specified in 5.3.2 – 5.3.4 of Part X 
"Boilers, heat exchangers and pressure vessels". 

9.4.3.3 On the pipe of each gas burner a manually operated shut-off valve shall be 
fitted. 

An installation shall be provided for purging the gas supply piping to the burner by 
means of inert gas or steam, after the extinguishing of this burner. 

9.4.3.4 The controls, regulators, interlocking, protective devices and alarms of the 
automated burning installations shall comply with the requirements of 4.3, Part XV 
"Automation".  

9.4.3.5 The requirements of 9.5.3 and 9.8.4.4 shall be applicable to gas supply systems 
and piping. 

9.4.3.6 All exhaust gas piping shall be fitted with spark arrestors and shall not be 
combined with the exhaust gas piping from other engines, boilers and incinerators.  

 

9.4.4 Other gas consumers. 

9.4.4.1 Gas fuel for domestic purposes may be used only as an autonomous system 
complying the requirements of 13.14, Part VIII "Systems and piping”.  

9.4.4.2 Use of gas fuel for other purposes, not specified in 9.4.1-9.4.3, for instance, inert 
gas producing, shall be subject to special consideration of the Register in each 
particular case.  

 

 

 

 



9.5 FUEL SYSTEM. 

9.5.1 Gas bunkering stations. 

9.5.1.1 Gas bunkering stations shall be so located at open parts of the deck that 
sufficient natural ventilation is provided. Use of enclosed or semi-enclosed spaces as 
bunkering stations shall be subject to special consideration of the Register. 

9.5.1.2 Measures shall be taken to prevent damage of hull structures due to effect of 
spilled liquefied gas. For ships using CNG, bunkering stations shall be separated from 
the control stations and accommodations, guarded by a coaming and equipped with a 
special drip tray made of stainless steel for leakage accumulation. Leakage draining 
piping for drip tray discharge shall be provided. Leakage drainage piping shall be 
located over the ship's side and preferably leads down near the sea. Leakage draining 
piping may be removable and may be installed for the bunkering period.     

9.5.1.3 An operator work place shall be equipped at the bunkering station and be 
protected against possible leakage of bunkering fuel. Monitoring of pressure and fuel 
tank level, overfill alarm and automatic shutdown of intake fittings  and the necessary 
communication means shall be provided at the operator work place; shall also be 
indicated at this location. 

9.5.1.4 Every bunkering line shall be fitted with a local manually-operated and remotely 
controlled stop valve. It shall be possible to release the remote-operated valve from safe 
easily-accessible place.   

9.5.1.5 The bunkering system shall be so arranged that no gas is discharged to air 
during filling of storage tanks.  

 

9.5.2 Gas compressors. 

9.5.2.1 The fuel gas compressors shall meet the requirements of 5.5, Part IX 
“Machinery”. Gas compressors shall be fitted with accessories and instrumentation 
necessary for efficient and reliable function.  As a minimum, the warning alarms shall be 
fitted in respect of the following parameters:  compressor operation, low gas input 
pressure and low gas output pressure and excess output pressure build-up.   

9.5.2.2 The gas compressors shall be equipped with the emergency stop devices from 
the following locations: 

- the cargo control room (relevant for cargo ships); 
- navigation bridge; 
- central control room; 
- fire control station.  

 

9.5.3 System of gas supply to consumers. 

9.5.3.1 Gas fuel piping shall not be laid through control stations, accommodation and 
service spaces. Laying of gas fuel pipelines through other enclosed areas and spaces 



and inside gas-safe machinery spaces (refer to 9.2.13 and 9.2.14) is allowed in 
compliance with the requirements of  9.5.3.2 or 9.5.3.3.  

Gas fuel piping shall not be laid at the distance below 760 mm from the outer shell.   

During the design and calculation of gas fuel supply piping, besides compliance with the 
requirements of 2.3, Part VIII " Systems and piping" the possibility shall be considered 
of fatigue failure of gas piping due to vibrations, as well as due to pulse pressure when 
supplying gas fuel to compressors.  

9.5.3.2 The pipeline represents a piping system with double walls containing gas fuel 
inside the internal pipe. The following conditions shall be met: 

.1 the space between the walls shall be filled with inert gas under pressure exceeding 
gas fuel pressure; 

.2 inert gas pressure shall be constantly monitored by the alarm system; 

.3 at the alarm system activation the automatic valves mentioned in 9.5.3.4 shall be 
automatically closed prior to the inert gas pressure drops lower than the pressure of gas 
fuel, and vent valve   stated in 9.5.3.4  shall be automatically opened; 

.4 the system shall be so arranged that the internal part of gas fuel supply pipeline 
between the main gas valve and engine be automatically purged with inert gas, when 
the main gas valve is closed. 

9.5.3.3 Gas fuel pipelines shall be installed in the pipe or duct with artificial exhaust 
ventilation of the space between them, The capacity of exhaust ventilation shall be 
calculated  based on the velocity of gas fuel flow, structure and location of protective 
pipes or ducts гand provide at least 30 air changes per hour. Therewith, the following 
conditions shall be met: 

.1 the pressure in the space between the external and internal walls of pipelines or 
ducts shall be kept lower than the atmospheric pressure; 

.2 provision shall be made for the gas leakage  detector and when this detector  or 
alarm system is activated, the automatic valves specified in 9.5.3.4, shall be 
automatically closed before the inert gas pressure is reduced below the fuel gas 
pressure and the gas exhaust  valve indicated in 9.5.3.4 shall be automatically opened; 

.3 electrical motors shall be of explosion-proof design and be located outside the pipes 
or ducts; 

.4 when the required air flow is not maintained by the ventilation system, the main gas 
valve, mentioned in 9.5.3.5, shall be closed automatically. Ventilation shall function 
every time when gas is supplied through the pipeline; 

.5 air intakes of the ventilation system shall be provided with non-return devices. These 
requirements are not compulsory when gas detectors are fitted in air intakes; 



.6 provision shall be made for inertization and degasification of gas fuel pipeline system 
section located in the engine room. 

9.5.3.4 Gas fuel supply system to every consumes shall be fitted with three automatic 
valves. Two of them shall be installed in succession in the system of gas fuel supply to 
the engine. The third valve (gas outlet) shall be mounted for gas discharge from the 
pipe section located between two automatic valves installed in succession to the safe 
place on the weather deck. The system shall be so constructed that when the pressure 
in the gas fuel supply pipeline fluctuates from the set values, loss of energy for valve 
control, violation of the conditions specified in 9.5.3.2 and 9.5.3.3, as well as stop of 
engine due to any reason two valves installed in succession shall be closed 
automatically and the third valve (gas outlet) shall be opened automatically. 
As an alternative, one of two valves installed in succession and the ventilation valve 
may be combined in one body, provided their performance of the above-mentioned 
functions. 
All three valves shall be manually operated. 

9.5.3.5 The main gas valve shall be installed outside the engine room and be equipped 
with remote control to enable its closing from the engine room. 

This valve shall be automatically closed in the following cases: leakage of gas fuel; 

violation of the conditions stated in 9.5.3.2 and 9.5.3.3; 

actuation of oil mist concentration sensor in the engine crankcase or in the temperature 
control system of the engine bearings. 

9.5.3.6 Gas lines shall have sufficient structural strength with regard to stresses caused 
by the mass of the pipelines, internal pressure, loads caused by bends of the ship's hull 
and possible accelerations during the operation. 

9.5.3.7 The structure of protective pipes or ducts of the ventilation system mentioned in 
9.5.3.2 and 9.5.3.3, shall have strength sufficient to withstand fast increase of internal 
pressure in case of pipeline break. A number of split connections in protective pipes or 
ducts shall be minimum. 

9.5.3.8 As a rule, gas pipelines shall be connected with complete-penetration butt welds 
and special means for provision of weld root quality and completely radiographically 
tested.  All butt welds after welding are subject to heat treatment depending on the 
material. The use of other joints shall be specially considered by the Register in each 
case. 

 

9.6 FIRE PROTECTION 

9.6.1 General 

9.6.1.1 Subject to the character of the ship classification and in addition to the 
requirements of the present Section, fire protection shall meet the requirements of Part 
VI ‘Fire Protection’.  



9.6.2 Structural fire protection 

9.6.2.1 Gas fuel tanks located at the weather deck shall be separated from the 
accommodation, service, cargo and machinery spaces by a special screen made as 
class A-60 fire structure. 

9.6.2.2 Gas fuel tank rooms and ventilation trunks to such spaces shall be separated 
from accommodation, service, cargo and machinery spaces by class A-60 fire 
structures. They may be separated from other spaces of little fire risk by class A-0 fire.  

9.6.2.3 Gas pipes led through ro-ro spaces on open deck should be provided with 
guards to prevent vehicle collision damage. The fire protection of such piping is subject 
to special consideration by the Register.  

9.6.2.4 When more than one machinery space is arranged on board the ship, they shall 
be separated by class A-60 bulkhead. 

9.6.2.5 Gas compressor room shall be regarded as a machinery space of category A for 
fire insulation requirements and shall have relevant fire protection. 

9.6.2.6 Gas fuel bunkering room shall be separated from other spaces by class A-650 
structures, except cofferdams of ballast tanks and other spaces of low fire risk which 
may be separated by class A-0 structures. 

 

9.6.3 Fire water main system  

9.6.3.1 Fire water main system shall be in compliance with the requirements of 3.2, Part 
VI ‘Fire Protection’ with due regard for the character of the ship classification. 

9.6.3.2 Where fire water main pumps are used as part of the water spray system, the 
required pump capacity shall be determined for the case of both the fire water main 
system and the water spray system being in operation. 

9.6.3.3 Where gas fuel tanks are installed on the open deck, the fire water mains shall 
be provided with a shutoff valve to isolate the damaged pipe section with the system 
remaining operable all the time. 

 

9.6.4 Water spray system 

9.6.4.1 A water spray system shall be fitted on board gas-fuelled ships for cooling and 
fire prevention and to cover exposed parts of gas storage tank located above deck. 

9.6.4.2 The system shall be designed to cover all areas specified in 9.6.4.1 with an 
application rate as follows: 

.1 10 l/min/m2 for horizontal surfaces; 

.2 4 l/min/m2 for vertical surfaces. 



9.6.4.3 For the purpose of isolating damaged sections, stop valves shall be fitted.  
Alternatively, the system may be divided into two sections which shall be independently 
operated. Control of the sections shall be located in a safe and readily accessible 
position. 

9.6.4.4 Connection to the ship’s fire main should be provided through a stop valve fitted 
on the open deck in a safe position outside the bunkering station area. 

9.6.4.5 Remote start of pumps supplying the drenching system and remote operation of 
fittings shall be located in a readily accessible position which is not likely to be cut off in 
case of fire. 

9.6.4.6 The nozzles of the drenching system should be of an approved full bore type 
and they should be arranged to ensure an effective distribution of water throughout the 
space being protected. 

 

9.6.5 Dry chemical powder system 

9.6.5.1 To protect the bunkering station area and cover all possible leak points, gas-
fuelled ships should be equipped with a dry chemical powder system complying with the 
requirements of Part VI “Fire Protection”. The capacity should be at least 3.5 kg/s and 
the power capacity shall be sufficient for a minimum of 45 s discharges.  

 

9.6.6 Fire detection and alarm system 

9.6.6.1 In gas fuel storage spaces and in ventilation ducts leading thereto, a fire 
detection system of an approved type shall be installed. The system shall ensure clear 
identification of activated detector and determine its location.  

9.6.6.2 A smoke detection system cannot be contemplated as an efficient and quick-
acting means of fire detection complying with 9.6.6.1 unless other fire detecting 
equipment is provided additionally.  

 

9.6.7 Fire safety requirements 

9.6.7.1 Two portable dry chemical powder fire extinguishers, each of at least 5 kg 
capacity shall be provided in the vicinity of the bunkering station. 

9.6.7.2 Engine room where the gas fuel is heavier than air shall be provided with two 
dry chemical powder extinguishers of at least 5 kg capacity each, located at the 
entrance to the rooms. 

 

 



9.7 VENTILATION OF SPACES 

9.7.1 Ventilation ducts opening to spaces classed as hazardous zones shall be 
completely insulated from ventilation ducts opening to gas-safe spaces. Ventilation 
ducts opening to spaces containing gas compressors and gas-fuel storage tanks as well 
as machinery spaces shall be provided with A-60 class automatic fire dampers.  

9.7.2 The design of ventilators serving hazardous zones shall be in compliance with the 
requirements of 5.3.3, Part IX ‘Machinery’. Electric drives of ventilators fitted inside 
hazardous zones are to be intrinsically safe. When fitted inside the ventilation duct, the 
explosion proofness of electric drives of ventilators shall be the same as that of the 
space through which they are led.  

9.7.3 Provision shall be made for an alarm to warn of ventilation being shut down in 
spaces and rooms to be continuously ventilated.  

9.7.4 Ventilation system shall ensure the absence of gas pockets in spaces being 
served. 

9.7.5 The inlets of ventilation ducts opening into enclosed hazardous spaces shall draw 
air from spaces which, in the absence of considered inlets of the said ventilation ducts, 
would be non-hazardous. 

Air inlets for non-hazardous enclosed spaces shall be taken from non-hazardous zones 
at least 1.5 m away from any boundaries of any hazardous zone. 

Where the inlet duct passes through a more hazardous space, this duct shall have 
overpressure relative to this space so the air from it would not leak into the duct in case 
of tightness loss. 

9.7.6 Air outlets from non-hazardous spaces shall be located outside hazardous zones. 

9.7.7 Air outlets from hazardous enclosed spaces shall be located in spaces which, in 
the absence of the considered outlet, would be of the same of lesser hazard than the 
ventilated space. 

9.7.8 Where spaces classed as non-hazardous have openings to a hazardous zone, the 
openings shall be fitted with an air lock and be maintained at overpressure relative to 
the external hazardous zone. The overpressure ventilation shall be arranged according 
to the following requirements: on tightness loss, any electrical equipment which is not 
intrinsically safe shall be de-energized until 5 air changes at least have been made by 
means of ventilation and the space is pressurized. The pressure in these spaces shall 
be controlled continuously, and in the event of overpressure ventilation failure or 
overpressure loss an alarm shall be given and the electrical equipment which is not 
intrinsically safe shall be de-energized automatically.   

9.7.9 Tank rooms shall be provided with an effective mechanical ventilation system of 
the extraction type, providing a ventilation capacity of at least 30 air changes per hour. 



9.7.10 The ventilation system for machinery spaces containing gas consumers and 
boilers shall be independent of all other ventilation systems. 

9.7.11 Hazardous engine rooms (see para 9.2.15) shall have ventilation with a capacity 
of at least 30 air changes per hour. The ventilation system shall ensure a good air 
circulation in all spaces without formation of gas pockets.  

The capacity of the ventilation system shall not be reduced by more than 50% in case of 
a single failure within the system or a service equipment failure. Arrangements are 
acceptable whereby under normal operation of the system the machinery space is 
ventilated with at least 15 air changes per hour provided that, if gas is detected in the 
machinery space, the number of air changes will automatically be increased to 30 per 
hour.  

9.7.12 In gas compressor and pump spaces, the ventilation system shall be of the 
extraction type, providing a ventilation capacity of at least 30 air changes per hour. The 
ventilation system shall ensure a good air circulation in all spaces without formation of 
gas pockets. The capacity of the ventilation system shall not be reduced by more than 
50% in case of a single failure within the system or a service equipment failure. 

9.7.13 In gas compressor and pump spaces, the ventilation system shall operate as 
long as the compressors and pumps are in operation. The operation of ventilation is to 
be permanently controlled, and, in the event of its failure, an alarm shall be given at a 
manned location. In case of ventilation loss, not less than 5 air changes shall be made 
in the gas compressor and pump space before energizing the electrical equipment 
installed therein which is not intrinsically safe. 

 

 

9.8 MONITORING, CONTROL AND AUTOMATION SYSTEMS 

 

9.8.1 General 

9.8.1.1 The requirements of 2.4, Part XV ‘Automation’ shall be complied with. 

9.8.2 Pressure and Temperature Monitoring 

9.8.2.1 Each gas tank shall be provided with devices for remote monitoring from the 
bridge and local monitoring of gas pressure and temperature. The devices shall be 
clearly marked with upper and lower range values of allowable working pressure. 
Provision shall be made for upper and lower pressure alarms in the tank (where vacuum 
protection is required by tank design), which shall be activated before safety valve 
operation.  

9.8.2.2 The gas fuel inlet pipe shall be fitted with a device for pressure control between 
the inlet valve and shore connection. 



9.8.2.3 On the gas fuel outlet piping following the pump and on the gas fuel inlet piping 
following the inlet valve, a device shall be mounted for pressure control.  

9.8.2.4 In the drain well of LNG tank storage space, level indicators and temperature 
indicating devices shall be fitted. As a result of temperature indicating device activation, 
the main gas valve of the tanks shall be automatically closed. Upper level indicator shall 
activate an alarm. 

9.8.2.5 The LNG tanks the level indicators shall be provided.   

9.8.3 Gas tank overflow prevention 

9.8.3.1 Each LNG tank shall be provided with means of overflow prevention in 
compliance with the requirements for cargo tanks of gas carriers to be found in 3.1, Part 
VIII “Instrumentation” of Rules for the Classification and Construction of Ships Carrying 
Liquefied Gases in Bulk. Overflow prevention means shall be independent of level 
indicators mentioned under 9.8.2.4. 

9.8.3.2 Each CNG tank shall be provided with means of overpressure prevention during 
bunkering with an alarm to be activated when reaching 95% of design pressure. 

9.8.4 Gas content control in spaces 

9.8.4.1 All enclosed gas-hazardous spaces shall be provided with effective gas-
detection systems in areas of its possible accumulation and leakage. The number of 
detectors to be fitted in each space is subject to special consideration in each case 
proceeding from the size and configuration of the space. When the gas concentration 
equal to 20% of the lower explosion limit is reached in the space under control, visual 
and audible alarm is to be given on the bridge. In ventilation ducts containing gas-fuel 
pipes, the alarm shall be given when the concentration equal to 30% of the lower 
explosion limit is reached. In case the concentration equal to 40% of the lower explosion 
limit is reached, measures (at least those stated in Table 9.8.4.2) to automatically shut 
down gas-fuel supply to the space shall be taken. 

9.8.4.2 In the gas-hazardous engine rooms, two independent systems shall be 
necessary to control gas supply to the machinery space.  

9.8.4.3 In gas-safe machinery spaces at least two detectors of the gas supply control 
system shall  be fitted to activate alarm at reaching 30% of the lower explosion limit. 

9.8.4.4 Where gas-fuel leakage is found and in case of system failure, the safety system 
shall automatically activate regulating functions stated in Table 9.8.4.4. 

 

 

 

 



Table 9.8.4.4 

Monitoring and Control of Gas Supply System to Consumers 

Parameter Alarm Automatic 
closure of 
main tank 
valve 

    Automatic 
shutdown of 
gas supply to 
consumers in 
machinery 
room 

Comment  

Gas detection in tank room above 20% 
LEL 

X    

Gas detection on two detectors 1) in tank 
room above 40% LEL 

X X   

Fire detection in tank room  X X   

Bilge well high level tank room X    

Bilge well low temperature in tank room X X    

Gas detection in duct between tank and 
machinery space containing gas 
consumers above 20% LEL 

X    

Gas detection on two detectors1) in duct 
between tank and machinery space 
containing gas consumers above 40% 
LEL 

X X2)   

Gas detection  in compressor room 
above 20% LEL 

X    

Gas detection on one of two detectors1) 
in compressor room above 40% LEL 

X X2)   

Gas detection in duct inside machinery 
space containing gas consumers above 
30% LEL 

X   If double 
pipe fitted 
in 
machinery 
space 
containing 
gas 
consumer
s. 

Gas detection on two detectors1) in duct 
in machinery space containing gas 

X  X3) If double 
pipe fitted 
in 



consumers above 40% LEL machinery 
space 
containing 
gas 
consumer
s. 

Gas detection in machinery space 
containing gas consumers above 20% 
LEL 

X   Gas 
detection 
only 
required 
for gas-
hazardous 
machinery 
spaces. 

Gas detection on one of two detectors1) 
in machinery space containing gas 
consumers above 40% LEL 

X  X Gas 
detection 
only 
required 
for ESD 
protected 
machinery 
spaces 
containing 
gas 
consumer
s. 

Disconnec
tion of 
non-
explosion 
proof 
equipment 
in the 
machinery 
spaces 
with gas 
consumer
s shall 
also be 
provided. 

Loss of ventilation in duct between tank 
and machinery space containing gas 

X  X2)4)  



consumers6) 

Loss of ventilation in duct inside 
machinery space containing gas 
consumers6) 

X  X3)4) If double 
pipe fitted 
in 
machinery 
space 
containing 
gas 
consumer
s. 

Loss of ventilation in machinery space 
containing gas consumers 

X  X For 
protection 
of gas-
hazardous  
machinery 
spaces 
only. 

Fire detection in machinery space 
containing gas consumers   

X  X  

Abnormal gas pressure in gas supply 
pipe 

X  X4)  

Failure of valve control actuating medium X  X5) Time 
delayed as 
found 
necessary. 

Automatic shutdown of engine (engine 
failure) 

X  X5)  

Emergency shutdown of engine manually 
released 

X  X  

1) Two independent gas detectors located close to each other are required for 
redundancy reasons. If the gas detector is of self-monitoring type, the installation of a 
single gas detector can be permitted. 

2) If the tank is supplying gas to more than one engine and the different supply pipes 
are completely separated and fitted in separate ducts and with the master valves fitted 
outside of the duct, only the master valve on the supply pipe leading into the duct where 
gas or loss of ventilation is detected is to close. 

3)  If the gas is supplied to more than one engine and the different supply pipes are 
completely separated and fitted in separate ducts and with the master valve fitted 
outside of the duct and outside of the machinery space containing gas consumers, only 



the master valve on the supply pipe leading into the duct where gas or loss of ventilation 
is detected is to close. 

4) This parameter is not to lead to shutdown of gas supply to for single-fuel gas 
engines, only for dual-fuel gas engines. 

5) Only for the case of the 3 valves activation, as mentioned under 9.5.3.4. 

6) If the duct is protected by inert gas (see 9.5.3.2), then loss of inert gas overpressure 
is to lead to the same actions, as given in this Table. 

 

 

 

9.9 ELECTRICAL EQUIPMENT 

9.9.1 General 

9.9.1.1 Electrical equipment of gas carriers shall be in compliance with the requirements 
of Part VII ‘Electrical Equipment’ of Rules for the Classification and Construction of 
Ships Carrying Liquefied Gases in Bulk. Rules for the Classification and Construction of 
Ships Carrying Compressed Natural Gas. The classification of dangerous zones shall 
be in accordance with 9.9.2. 

9.9.2 Classification of dangerous zones, spaces and areas 

9.9.2.1 The classification of dangerous zones in gas-fuelled ships shall be based on the 
provisions of IEC 60079-10 and IEC 6092-502. If a dangerous space is not covered by 
9.9.2.2, one shall be guided by the above standards.  

9.9.2.2 Zone 0: the interiors of gas tanks, pipes and equipment containing gas, any 
pipework of pressure-relief or other venting systems for gas tanks. 

9.9.2.3 Zone 1:  

- tank rooms, 
- gas compressor spaces, 
- areas on open deck or semi-enclosed spaces on deck, within 3 m of any gas tank 
outlet, gas or vapour outlet, bunker manifold outlet, other gas valve, gas pipe flange, 
gas pump-room ventilation outlets and gas tank openings; 
- areas on open deck or semi-enclosed spaces on deck, within 1.5 m of gas compressor 
and pump room entrances, gas pump and compressor room ventilation inlets and other 
openings into zone 1 spaces; 
- areas on open deck within spillage coamings surrounding gas bunker manifold valves 
and 3 m beyond these, up to a height of 2.4 m above the deck; 
- enclosed or semi-enclosed spaces in which pipes containing gas are located and 
ventilation ducts around gas pipes; 
- gas-hazardous machinery spaces are considered as non-hazardous areas during 
normal operation, but changes to zone 1 in the event of gas leakage.   
 



9.9.2.4 Zone 2: 

  Area at the weather deck  within 1.5 m surrounding  zone 1. 

 

 

9.10 PERSONNEL PROTECTION 

9.10.1 Where the equipment of gas system is installed in enclosed spaces of the ship, 
provision shall be made for at least two sets of safety equipment each permitting 
personnel to enter and work in spaces filled with natural gas.  

9.10.2 A set of safety equipment mentioned under 10.1 shall consist of: 

.1 one self-contained air-breathing apparatus not using stored oxygen having a capacity 
of at least 1200 l of free air; 

.2 tight-fitting goggles, gloves, intrinsically safe protective clothing and boots; 

.3 steel-cored rescue line with an intrinsically safe belt; 

.4 explosion-proof lamp. 

9.10.3 For breathing apparatuses mentioned under 9.10.2.1, fully charged air bottles 
with a total free air capacity of at 3600 l for each breathing apparatus shall be provided.  

9.10.4 Medical first-aid equipment shall be available on board for persons suffering from 
burns, frostbites (including cryogenic ones) as well as intoxication with natural gas or 
products of incomplete fuel burning.  

9.10.5 The following service documentation shall be available on board: 

.1 bunkering instructions, 

.2 purging and gas removal instructions, 

.3 instructions for using gas fuel, 

.4 instructions describing the crew behaviour in emergencies which may arise during 
operations with gas fuel. 

9.10.6 A plan of periodic audits and maintenance in connection with using gas as fuel 
shall be developed on board.  
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