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n e e d r o o m t o br e at h e, 
c o ul d w e li v e u n d er t h e s e a? 
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a s e a vi e w ?
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t h e pr e s e nt a n d n a vi g at e t h e f ut ur e.
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E di t o ri a l C o m m E n t

R e g ul ati o n – t o o 
m u c h or t o o littl e ?  I n 
ti m e or t o o l at e ?

Vi ki n g L a d y  i s o n e of a n e w br e e d of l o w e mi s si o n v e s s el s, b ut 

t h e i n d u str y a s a w h ol e will n e e d i m pr o v e it s e mi s si o n s r e c or d a s 

t h e d e m a n d f or v e s s el s i n cr e a s e s

R
e g ul ati o n  a n d  t h e  r e g ul at o r y  

p r o c e s s  wit hi n  t h e  m a riti m e  

i n d ustr y c a m e u n d er s cr uti n y i n 

M a y, wit h pr o p os als fr o m Th e M ars h all 

Isl a n ds t o pr o d u c e c ar b o n e missi o ns t ar g ets 

f or t h e m ariti m e i n d ustr y b ei n g pr es e nt e d 

t o t h e I M O’s M ari n e E n vir o n m e nt Pr ot e c-

ti o n C o m mitt e e.  

Th e C o m mitt e e r e c o g nis e d t h e n e e d t o 

c o nsi d er t h e pr o p os als f urt h er, b ut t o o k t h e 

vi e w t h at t h e pri orit y at t his st a g e s h o ul d b e 

t o c o nti n u e its c urr e nt w or k, i n p arti c ul ar, 

t o f o c us o n f urt h er r e d u cti o n of e missi o ns 

fr o m s hi ps t hr o u g h t h e fi n alis ati o n of a 

d at a c oll e cti o n s yst e m. 

I n a d diti o n, t h e E U, pr e- e m pti n g I M O 

r e g ul ati o n, h as p ass e d l e gisl ati o n t o e nf or c e 

a M o nit ori n g, R e p orti n g a n d Veri fi c ati o n 

( M R V) s yst e m f or v ess el e missi o ns.

Gl o b all y t h e ai m f or all n ati o ns is t o 

m ai nt ai n  gl o b al  w ar mi n g  at  or  b el o w  

2° C. I n or d er t o m e et t his t o u g h t ar g et, all 

i n d ustri es m ust c ut t h eir c ar b o n e missi o ns. 

This pr es e nts a p arti c ul ar pr o bl e m f or t h e 

s hi p pi n g  i n d ust r y  w hi c h  a c c o u nts  f or  

n e arl y 3 % of all i n d ustri al c ar b o n e missi o ns 

- a fi g ur e e q ui v al e nt t o t h at pr o d u c e d b y 

G er m a n y wit h its 8 0 milli o n p o p ul ati o n. 

Th e 3 % fi g ur e w as c al c ul at e d f oll o wi n g 

t h e I M O’s s e c o n d gr e e n h o us e g as st u d y i n 

2 0 0 9. Th e t hir d st u d y, t h e r es ults of w hi c h 

h a v e j ust b e e n r el e as e d, s h o ws a d e cli n e i n 

t h e l e v els of e missi o ns fr o m t h e i n d ustr y 

t o  ar o u n d  2. 2 %.  H o w e v e r,  t h e  r e p ort  

c o v ers t h e p eri o d b et w e e n 2 0 0 7 a n d 2 0 1 2 

– t h e ti m e w h e n t h e gl o b al e c o n o mi c crisis 

pr e ci pit at e d b y t h e b a n ki n g c oll a ps e t o o k 

h ol d,  p us hi n g  d o w n  e c o n o mi c  a cti vit y  

a n d s e ei n g m a n y v ess els l ai d u p as a r es ult. 

It  w o ul d  b e  e x p e ct e d  t h at  as  e c o n o mi c  

a cti vit y  pi c ks  u p,  t h e  e missi o ns  f r o m  

s hi p pi n g will als o ris e a c c or di n gl y.

It  i s  t h e r ef o r e  diffi c ult  t o  s e e  a n y  

m a r k e d  diff e r e n c e  i n  t h e  l e v el s  of  

e mi s si o n s  c o v e r e d  b y  t h e  t hi r d  G H G 

st u d y  w h e n  c o m p a r e d  t o  t h e  s e c o n d  

a n d it s e e ms li k el y t h at wit h t h e i n cr e as -

i n g gl o b al p o p ul ati o n, t h e r e will b e a 

m a r k e d  i n c r e a s e  i n  e mi s si o n s.  T h at  

b ei n g s o, t h e d el a y i n c o nsi d e ri n g t h e 

M ars h all Isl a n ds pr o p os als will s ur pris e 

a n d dis a p p oi nt m a n y.

T h e  E U’s  p r o p o s e d  l e gi sl ati o n  t o  

e nf or c e M R V s yst e ms f or v ess el e missi o ns 

will r es ult i n o w n ers h a vi n g t o p u bli cl y 

d e cl ar e t h e e n vir o n m e nt al p erf or m a n c e 

of t h eir v ess els. S u c h t r a ns p ar e n c y will 

m e a n t h at m or e e ffi ci e nt v ess els will b e 

m or e s o u g ht a n d c o ul d s e e t h e cr e ati o n 

of a Cl e a n S hi p pi n g I n d e x.

S o m e m ariti m e or g a nis ati o ns b eli e v e 

t h at  s u c h  effi ci e n c y  d at a  i s  c o m m e r-

ci all y  s e nsiti v e  i nf or m ati o n.  H o w e v e r, 

si n c e it s e e ms u nli k el y t h at t h e E U h as 

n ot  c o n si d e r e d  t h e  s e n siti vit y  of  t h e  

i nf or m ati o n, it s e e ms n ot u nr e as o n a bl e 

t o ass u m e t h at t h e E U b eli e v es t h at t h e 

wi d er a v ail a bilit y of s u c h i nf or m ati o n is 

n e c ess ar y t o e n c o u r a g e t h e i n d ust r y t o 

m a k e a gr e at er e ff ort t o r e d u c e e missi o ns.

H o w e v er, t h er e is a n ot h er si d e t o t h e 

d e b at e o v e r t h e m e rits of n ati o n al a n d 

i nt er n ati o n al r e g ul ati o n a n d t h at is t h at 

t h e r ul es as i m pl e m e nt e d b y t h e v ari o us 

r e g ul at o r y  b o di e s  c a n  b e  c o nt r a di c -

t or y,  c o nf u si n g  a n d  i n c o m p ati bl e  ( s e e 

Th e c o nf us e d s e as of i nt e r n ati o n al a n d 

r e gi o n al r e g ul ati o ns p a g es 2 4- 2 5).

Kirsi Ti k k a, Pr esi d e nt & C O O, E ur o p e 

Di visi o n A B S ar g u es t h at s o m e r e g ul ati o n 

h as e v ol v e d a n d wit h t h e v ari o us d e v el o p -

m e nts h as b e c o m e i n cr e asi n gl y c o m pl e x 

a n d l ess e nf or c e a bl e f or t h e i n d ustr y w hi c h 

is m e a nt t o i m pl e m e nt t h e r ul es.

Ti k k a cit es t h e l o n g r u n ni n g d e b at e o v er 

t h e i m pl e m e nt ati o n of t h e B all ast Wat er 

M a n a g e m e nt C o n v e nti o n w hi c h h as n o w 

b e e n  w aiti n g  f or  r atifi c ati o n  f or  m or e  

t h a n 1 0 y e ars. T h at a p pr o v al m a y s o o n 

b e r e alis e d b ut t h e e nf or c e a bilit y of t h e 

r e g ul ati o n r e m ai ns u n cl e ar wit h b ot h t h e 

U S a n d I M O o ff eri n g di ff eri n g r ul es f or t h e 

m e as uri n g of or g a nis ms i n b all ast w at er.

I n c o n cl usi o n Ti k k a s a ys: “ Th e pr ess ur e 

t o a d o pt r e g ul ati o ns wit h o ut a t h or o u g h 

u n d erst a n di n g of t h eir i m p a ct m a y h a v e 

l e d t o a d o pti o n b ef or e t h e i n d ustr y w as 

r e a d y.” It is, s h e a d ds, a p ai nf ul l ess o n. 

A c c or di n g  t o  Ti k k a  t h e  i n d ust r y  is  

c o nf us e d  b y  t h e  r e g ul at or y  s yst e m  t h at 

h as  e v ol v e d.   M a n y  c o nsi d er  t h at  s u c h  

c o nf usi o n is p artl y t h e r es ult of t h e pr ess ur e 

w hi c h v est e d i nt er ests p ut o n r e g ul at or y 

b o di es,  s u c h  as  t h e  I M O.  L o c alis e d  or  

n ati o n al r e g ul ati o n, w hilst t his c a n b e a 

us ef ul t o ol, is o ft e n j usti fi e d b y t h e l e n gt h 

of ti m e t a k e n b y t h e I M O t o i ntr o d u c e t h e 

r e q uir e d i nt er n ati o n al r e g ul ati o n.   

B ot h  t h e  U S  a n d  E U  h a v e  i n  t h e  

p a st s u c c e s sf ull y u s e d t h ei r c o n si d e r -

a bl e  e c o n o mi c  p o w e r  t o  att e m pt  t o  

s hift m o v e t h e r e g ul at or y d e b at e o n. If 

t h e i n d ust r y is i n d e e d c o nf us e d b y t h e 

m y ri a d of r ul e s wit h w hi c h it i s f a c e d, 

wit h  it  m u st  u r g e  I M O,  t h r o u g h  it s  

n ati o n al m e m b ers, t o m o v e m or e s wiftl y 

t h a n it h as i n t h e p ast. N A

T h e N a v al Ar c hit e ct J u n e 2 0 1 5 7
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N e w s

Of Th c e s

S E N E R i n a u g ur at es 

M a n c h est er of Th c e 
E n gi n e eri n g a n d t e c h n ol o g y gr o u p S E N E R i n a u g ur at e d 

its  M a n c h est er  f a ciliti es,  t h e  Gr o u p’s  b as e  f or  its  

E n gi n e eri n g a n d C o nstr u cti o n ar e a i n t h e U K, l ast 

m o nt h, w hi c h h a v e b e e n f ull y o p er ati o n al si n c e 2 0 1 4.

S E N E R’s  M ari n e  G e n er al  M a n a g er  R af a el  d e  

G ó n g or a hi g hli g ht e d t h e i m p ort a n c e S E N E R att a c h es t o 

m ai nt ai ni n g a p er m a n e nt pr es e n c e i n t h e U K f or a wi d e 

r a n g e of pr oj e cts a n d h as s o m e 2 0 0 Britis h e m pl o y e es 

i n t h e U K. It us es M a n c h est er as a b as e f or w or ki n g o n 

pr oj e cts s u c h as t h e t w o Q u e e n Eli z a b et h- cl ass aircr a Th 

c arri ers f or t h e R o y al N a v y, usi n g t h e F O R A N S yst e m, 

S E N E R’s C A D/ C A M/ C A E s o Th w ar e f or t h e d esi g n a n d 

c o nstr u cti o n of s hi ps a n d o ffs h or e str u ct ur es.

I n 2 0 1 5, F O R A N is c el e br ati n g 5 0 y e ars of c o nti n u o us 

r ei n v e nti o n. It is a t e c h n ol o gi c al l e a d er i n t h e fi el d 

a n d is wi d el y us e d i n m ari n e c o nstr u cti o n, e m pl o y e d 

f or e x a m pl e i n t h e R o y al N a v y‘s  S u c c ess or n u cl e ar 

s u b m ari n es a n d t h eir Ty p e 2 6 fri g at es.   

S E N E R,  f o u n d e d  i n  1 9 5 6,  h a d  a  t ur n o v er  of  £ 1  

billi o n ( U S $ 1. 5 7 billi o n) i n 2 0 1 4 a n d a w or kf or c e of 

m or e t h a n 5, 5 0 0 pr of essi o n als distri b ut e d a cr oss its 

o ffi c es w orl d wi d e. I n v est m e nt i n R & D w as £ 5 7 milli o n 

( U S $ 8 9. 8 9 milli o n), 6 % of t h e Gr o u p’s t ur n o v er. 

Air l u bri c ati o n

L R v eri Th es s e a tri als f or air 

l u bri c ati o n t e c h n ol o g y 
Ll o y d’s  R e gist er  ( L R)  r e c e ntl y  v erifi e d  s e a  tri als  

f or  Sil v erstr e a m’s  n e w  l u bri c ati o n  t e c h n ol o g y  o n  a  

4 0, 0 0 0 d wt pr o d u ct t a n k er. Th e t e c h n ol o g y a c hi e v e d 

4. 3 % f u el s a vi n gs wit h s c o p e f or f urt h er i m pr o v e m e nt.

Th e pr oj e ct is f u n d e d b y S h ell a n d b ot h t h e y a n d 

Sil v erstr e a m Te c h n ol o gi es b eli e v e t h at a f ull y o pti mis e d 

s yst e m h as p ot e nti al t o d eli v er m or e t h a n 5 % e ffi ci e n c y 

s a vi n gs o n a n o n g oi n g b asis.

ft e Sil v erstr e a m S yst e m pr o d u c es a t hi n l a y er of 

mi cr o b u b bl es t h at cr e at es a si n gl e ‘air c ar p et’ f or t h e 

f ull fl at of b ott o m of t h e s hi p. This r e d u c es t h e fri cti o n al 

r esist a n c e b et w e e n t h e w at er a n d h ull a n d i m pr o v es 

t h e  v ess el’s  o p er ati o n al  effi ci e n c y,  r e d u ci n g  f u el  

c o ns u m pti o n a n d ass o ci at e d e missi o ns.

E mi s si o n s c o m pli a n c e

L R off ers r e g ul at or y 

g ui d a n c e
Wit h k e y d at es l o o mi n g - 2 0 1 6 N O x c o m pli a n c e a n d 

a 2 0 1 8 r e vi e w of f u el a v ail a bilit y a h e a d of a gl o b al c a p 

f or S O x e missi o ns, Ll o y d’s R e gist er’s ( L R) n e w g ui d a n c e 

o n e missi o ns pr o vi d es t e c h ni c al i nf or m ati o n t o s u p p ort 

o p er at ors’ i n v est m e nt d e cisi o ns.

Av ail a bl e t o d o w nl o a d n o w at t h e L R we bsit e g ui d a n c e 

a d dr ess es o p er ati o n al a n d i n-s er vi c e c o nsi d er ati o ns 

re fl e cti n g f urt h er a c c u m ul at e d e x p eri e n c e fr o m w or ki n g 

cl os el y wit h cli e nts, i n d ustr y gr o u ps a n d r e g ul at ors. As 

w ell as a f o c us o n e x h a ust g as tr e at m e nt (s cr u b b ers) it 

als o e x a mi n es t h e wi d er s c o p e of o pti o ns f or S O x/ N O x 

c o m pli a n c e b e y o n d e x h a ust g as tr e at m e nt. 

L R’s  E n vir o n m e nt  M a n a g er,  K at h ari n e  P al m er  

c o m m e nt e d: “ E arl y a d o pt ers of s cr u b b er t e c h n ol o g y, 

m ai nl y  p ass e n g er  s hi p  a n d  f err y  o p er at ors,  h a v e  

c o m mitt e d  t o  fl e et- wi d e  s cr u b b er  i m pl e m e nt ati o n  

pr o gr a m m es. E arl y a d o pt ers g ai n v al u a bl e o p er ati o n al 

e x p eri e n c e as w ell as a h e a d st art i n b ot h u n d erst a n di n g 

t h e t e c h n ol o g y a n d r e alisi n g a n y b e n e fits.”

S h e a d d e d: “ B ut i n t h e m aj orit y of t h e t a n k er, b ul k 

c arri er a n d c o nt ai n er s e g m e nts t h e u pt a k e of s cr u b b er 

t e c h n ol o g y r e m ai ns sl o w. Wit h s h ort er p eri o ds i nsi d e 

E missi o n C o ntr ol Ar e as, l o w er f u el c o ns u m pti o n a n d 

t y pi c all y l o w er ass et resi d u al v al u es, t h e b usi n ess c as e f or 

i nst alli n g s cr u b b er t e c h n ol o g y o n d e e p s e a t a n k, b ul k 

or c o nt ai n er s hi ps is n ot, y et, a p p e ari n g eit h er str o n g 

e n o u g h or ur g e nt e n o u g h t o o p er at ors.”

W h et h er L N G will m a k e t h e l e a p fr o m ni c h e f u el t o 

m ai nstr e a m is a bi g q u esti o n, s a ys L R. P al m er a d d e d: 

“ E arl y a d o pt ers of L N G- as-f u el c o ul d st art s e ei n g a r e al 

r et ur n o n t h eir i n v est m e nt a n d a n y ‘ L N G-r e a d y’ s hi ps 

m a y st art c o n v erti n g t o L N G-f u ell e d, if a n d w h e n t h e 

b u n k eri n g i nfr astr u ct ur e d e v el o ps s u ffi ci e ntl y. Th e ti m e 

f or d e cisi o ns is f ast a p pr o a c hi n g. I n 2 0 1 2 t h e i n d ustr y 

T h e N a v al Ar c hit e ct J u n e 2 0 1 5

E arl y a d o pt er s of s cr u b b er t e c h n ol o g y will g ai n 

v al u a bl e e x p eri e n c e s a y s L R’ s E n vir o n m e nt M a n a g er, 

K at h ari n e P al m er 

N A J u n e 1 5 - p 8 + 1 0.i n d d   8 2 9/ 0 5/ 2 0 1 5   1 6: 1 7: 1 8
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S O L U TI O N S
S O L U TI O N S

Wit h o v er 5 0 y e ars of ex p eri e n c e i n t h e d esi g n of 
m e m br a n e  c o nt ai n m e nt  s yst e ms  f or  li q u e fi e d  
g as, G T T is y o ur P art n er f or all y o ur L N G pr oj e cts. 
M or e t h a n t w o t hir ds of t h e L N G c arri er fl e et ar e 
e q ui p p e d  wit h  G T T  m e m br a n e  t e c h n ol o gi es.  
G T T is c o n c e ntr ati n g o n d e v el o p m e nts f or t h e   
f ut ur e us e of L N G as a f u el f or s e a- g oi n g v ess els.

As a w orl d l e a d er i n L N G c o nt ai n m e nt s yst e ms, G T T is i d e all y 
pl a c e d as a s ol uti o n pr o vi d er f or t h e w h ol e L N G c h ai n (l a n d/s e a 
st or a g e, distri b uti o n b y f e e d er or b ar g e, b u n k er t a n ks, offs h or e 
pl atf or ms, et c.).

G T T is r e a d y t o a c c o m p a n y y o u o n t h e s e v e n s e as.

w w w. g t t.f r

G a z t r a n s p o r t & T e c h ni g a z
1 r o u t e d e V e r s aill e s, 7 8 4 7 0 S ai n t - R é m y -l è s - C h e v r e u s e - F r a n c e 

T el G T T C o r p o r a t e (i n F r a n c e ): + 3 3 1 3 0 2 3 4 7 8 9 
T el G T T N o r t h A m e ri c a (i n H o u s t o n ): +1 71 3 4 0 0 4 5 0 0

E - m ail: c o m m e r ci al @ g t t.f r



N E w S

1 0 T h e N a v al Ar c hit e ct J u n e 2 0 1 5

n e e d e d t o st art c o nsi d eri n g t h eir o pti o ns, n o w i n 2 0 1 5, 

ti m e is r u n ni n g o ut. Th e c o m pli a n c e o pti o ns ar e cl e ar. 

S hi p o p er at ors n e e d t o e v al u at e c o m pli a n c e str at e gi es 

s p e ci fi c t o t h eir s hi ps, o p er ati o n a n d ris k crit eri a.’

Fi n a n c e

T e e k a y Th n a n c es 

n e w b uil di n gs
Te e k a y  L N G  i nt e n ds  t o  iss u e  at  l e ast  N O K 7 0 0 m  

( U S $ 9 0 m)  of  s e ni or  u ns e c u r e d  b o n d s  o n  t h e  

N or w e gi a n b o n d m ar k et.

Th e b o n ds, w hi c h t h e c o m p a n y will s e e k t o list o n 

t h e Osl o st o c k e x c h a n g e, will m at ur e i n 2 0 2 0. Pr o c e e ds 

fr o m t h e iss u a n c e will g o t o w ar ds f u n di n g i nst al m e nts 

o n t h e c o m p a n y’s 2 7 L P G c arri er a n d L N G c arri er 

n e w b uil di n gs, as w ell as g e n er al p art n ers hi p p ur p os es.

Te e k a y L N G h as a p p oi nt e d D a ns k e B a n k, D N B 

M ar k ets, N or d e a M ar k ets a n d S w e d b a n k N or w a y as 

j oi nt l e a d m a n a g ers of t h e e x p e ct e d iss u a n c e.

E d u c ati o n

N e w pr e mis es b o osts 

w M U 
E x p a n d e d,  st at e- of-t h e- art,  pr e mis es  f or  t h e  W orl d  

M ariti m e U ni v ersit y ( W M U) w er e i n a u g ur at e d o n 1 9 

M a y i n M al m ö, S w e d e n, b y I M O S e cr et ar y- G e n er al a n d 

W M U C h a n c ell or K oji S e ki mi z u. W M U is a n i nt er n a -

ti o n al e d u c ati o n al i nstit ut e f or t h e m ariti m e c o m m u nit y, 

o p er ati n g u n d er t h e a us pi c es of I M O.

At cl os e t o 6, 0 0 0 m 2 , t h e n e w f a cilit y is n e arl y d o u bl e 

t h e si z e of t h e pr e vi o us M al m ö c a m p us. It pr o vi d es a 

n e w a u dit ori u m, m ulti pl e res e arc h l a b or at ori es, s e mi n ar 

r o o ms, a n d vi d e o- c o nf er e n ci n g c a p a biliti es f or h osti n g 

i nt er n ati o n al c o nf er e n c es. A n i nt e gr at e d i nf or m ati o n 

s yst e m e m br a ci n g u ni fi e d c o m m u ni c ati o ns, br o a d c ast 

m e di a  a n d  i nf or m ati o n  m a n a g e m e nt  s y st e ms  

f or  t e a c hi n g,  vi d e o- c o nf er e n ci n g,  r es e ar c h,  a n d  

m a n a g e m e nt is a c e ntr al f e at ur e of t h e n e w sit e.

Th e n e w pr e mis es ar e c e ntr e d o n t h e r ef ur bis h e d 

hist ori c  M al m ö  H ar b o ur  M ast er’s  B uil di n g,  wit h  

dr a m ati c a d diti o ns d esi g n e d b y t h e r e n o w n e d D a nis h 

ar c hit e ct Ki m Ut z o n i n c oll a b or ati o n wit h A ustr ali a n 

arc hit e ct Tyr o n e Ja m es C o b cr o Th of C o b cr o Th Arc hit e cts.

M al m ö m u ni ci p alit y h as f u n d e d t h e i nfr astr u ct ur e 

w hil e  t h e  u p-t o- d at e  fitti n gs  h a v e  b e e n  pr o vi d e d  

t hr o u g h si g ni fi c a nt d o n or s u p p ort. D o n ors i n cl u d e Th e 

Ni p p o n F o u n d ati o n, t h e C hi n a Cl assi fi c ati o n S o ci et y, 

D N V G L M ariti m e, t h e N a k as hi m a Pr o p ell er C o. Lt d, 

H y u n d ai Gl o vis, Dr. P et er a n d J a n e M uir h e a d, t h e 

K or e a n S hi p o w n ers’ Ass o ci ati o n, t h e K or e a n R e gistr y, 

t h e G o v er n m e nt of G er m a n y, S hi n d o n g Di git e c h C o. 

Lt d, Dr. Bi n ali Yil diri m, P a ul’s Fi n e Art a n d A nti q u es, 

N o v a M ari n e C arri ers, Si ms e kl er Gr o u p of C o m p a ni es 

S hi p R e c y cli n g a n d S hi p C h a n dl ers a n d A V S Gl o b al.

S p e a ki n g at t h e l a u n c h of t h e n e w f a cilit y, K oji 

S e ki mi z u s ai d, “ T o d a y, a ft er m or e t h a n t hr e e d e c a d es 

of i n cr e as e d gr o wt h a n d a cti vit y, W M U h as o ut gr o w n 

its first h o m e i n w hi c h it h a d w el c o m e d its v er y first 

st u d e nts, b a c k i n 1 9 8 3. Th e n e w pr e mis es m ar k a 

hist ori c al mil est o n e i n t h e r el ati o ns b et w e e n M al m ö 

a n d t h e U ni v ersit y a n d will pr o vi d e t h e f or u m f or 

t h e U ni v ersit y t o c o nti n u e gr o wi n g a n d m e eti n g t h e 

e d u c ati o n al n e e ds of t h e m ariti m e s e ct or.” 

P er s o n n el

Ri c h ar d S a dl er l e a v es L R
Ll o y d’s R e gist er’s ( L R) C E O Ri c h ar d S a dl er will st e p 

d o w n at t h e e n d of t his y e ar, a Th er ei g ht y e ars i n t h e r ol e. 

Th e Ll o y d’s R e gist er Gr o u p Lt d B o ar d of Dir e ct ors h as 

a n n o u n c e d t h e a p p oi nt m e nt of c urr e nt C F O, Al ast air 

M ars h, as his s u c c ess or.

L R  s ai d:  “ Si n c e  Ri c h ar d  S a dl e r’s  a p p oi nt m e nt  

as  C E O  i n  2 0 0 7,  h e  a n d  t h e  e x e c uti v e  t e a m  h a v e  

i m pl e m e nt e d  a  g r o u p  st r at e g y  t h at  h as  s e e n  L R  

di v ersif y  its  s er vi c e  p ortf oli o  a n d  gr o w  t o  a  £ 1 b n 

t ur n o v er b usi n ess. This p eri o d s a w t h e cr e ati o n of 

t h e Ll o y d’s R e gist er F o u n d ati o n i n 2 0 1 2, m a xi misi n g 

t h e gr o u p’s c o ntri b uti o n t o s o ci et y, a n d t e c h n ol o g y 

l e a d ers hi p t hr o u g h L R’s Gl o b al Te c h n ol o g y C e ntr es i n 

S o ut h a m pt o n a n d Si n g a p or e.”

Aft er  ei g ht  y e ars  i n  t h e  r ol e,  S a dl er  t ol d  t h e  

B o ar d t h at h e w o ul d li k e t o st e p d o w n a n d p urs u e  

n e w c h all e n g es. 

Al ast air  M ars h  j oi n e d  L R  as  Gr o u p  Fi n a n ci al  

C o ntr oll er i n A pril 2 0 0 7 a n d w as a p p oi nt e d as Gr o u p 

Fi n a n c e Dir e ct or i n A pril 2 0 0 8. Pr e vi o usl y h e h el d a 

n u m b er of s e ni or fi n a n ci al m a n a g e m e nt p ositi o ns, 

i n cl u di n g C F O a n d C o m p a n y S e cr et ar y of S u p ers c a p e 

Gr o u p pl c, a n d pri or t o t h at h e h el d si mil ar r ol es at 

E as y n et Gr o u p pl c, L a p ort e pl c, a n d N C R C or p or ati o n. 

Al ast ai r  is  a  g r a d u at e  i n  B usi n ess  St u di es  &  

Ac c o u nti n g fr o m E di n b ur g h U ni v ersit y a n d a m e m b er 

of t h e I nstit ut e of C h art er e d Ac c o u nt a nts of S c otl a n d. 

H e w or k e d wit h Pri c e Wat er h o us e f or fi v e y e ars, i n 

b ot h t h eir E di n b ur g h a n d Bris b a n e o ffi c es, o n a br o a d 

r a n g e of a u dit a n d c or p or at e fi n a n c e cli e nts, c o v eri n g 

a wi d e r a n g e of i n d ustri es. Al ast air als o sits o n t h e 

B o ar d as E x e c uti v e Dir e ct or a n d a n u m b er of B o ar ds 

of s u bsi di ar y c o m p a ni es.

Ri c h ar d S a dl er s ai d: “ W h e n I w as a p p oi nt e d i n 

2 0 0 7, I m a d e a p u bli c c o m mit m e nt t h at I w o ul d s er v e 

as C E O f or fi v e y e ars. A ft er ei g ht y e ars i n t h e r ol e I 

b eli e v e it is n o w ti m e t o st e p d o w n t o p urs u e n e w 

c h all e n g es w hil e I’ m still y o u n g e n o u g h. It h as b e e n 

a gr e at h o n o ur t o s er v e as C E O of L R – it is a u ni q u e 

or g a nis ati o n wit h a hist or y, p ur p os e a n d v al u es of 

w hi c h I a m i m m e ns el y pr o u d”. N A
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T H E R M O S T A TI C
3 W A Y C O N T R O L V A L V E

Cl ori u s C o ntr ol s’ n e w i nt er n al t h er m o st ati c 3- W a y v al v e, 
i s  u ni q u e  d u e  t o  it s  c o m p a ct  d e si g n  a n d  s elf- a cti n g  

a ct u ati o n.

T h e v al v e i s i d e al f or c o ntr olli n g fl ui d t e m p er at ur e, i n c o oli n g 
a n d h e at r e c o v er y s y st e m s, a n d ot h er t e m p er at ur e c o ntr olli n g 

   ,eni ram , senigne lai rtsudni  , srosserpmoc  : sa hcus  snoi tac i lppa
p o w er g e n er ati o n, r e n e w a bl e e n er g y a m o n g ot h er s.

Wit h  o ur  n e w  t h er m o st ati c  3- W a y  c o ntr ol  v al v e,  w e  ar e  
r e d e fi ni n g  t h e  st a n d ar d  i n  all  di m e n si o n s.  D e v el o p e d  b y  o ur  

d e di c at e d e n gi n e er s a n d m a n uf a ct ur e d wit h t h e b e st m at eri al s, 
o ur f ull y a ut o m ati c t h er m o st ati c v al v e t y p e pr o vi d e s s u p eri or v al u e 

i n t er m s of s af et y, d ur a bilit y a n d fl e xi bilit y. 
       M A D E I N E U

R E LI A B L E I N D U S T RI A L C O N T R O L S SI N C E 1 9 0 2

S E L F- A C TI N G
M AI N T E N A N C E F R E E
MI XI N G / DI V E R TI N G
F U L L Y A U T O M A TI C

 C L O RI U S C O N T R O L S . C O M

I N D U S T RI A L C O N T R O L S J u st G ot S m art er
S E L F- A C TI N G  C O N T R O L S
J U S T G O T S M A R T E R



I M O f e els c ar b o n pr ess ur es ris e

I
n a s u b missi o n t o t he I M O’s Mari ne E n vir o n me nt 

Pr otecti o n C o m mittee ( M E P C) t he Mars h all Isl a n ds 

c alle d f or t he setti n g of a ne w gl o b al t ar get f or re d uci n g 

gre e n h o us e g as e missi o ns fr o m i nter n ati o n al s hi p pi n g, a 

gr o wi n g s ect or c urre ntl y le Th o ut of i nter n ati o n al cli m ate 

ne g oti ati o ns, writes S a n dr a S pe ares .

The Mars h all Isl a n d’s Mi nister of F orei g n A ff airs To n y 

de Br u m c o m me nte d i n a d v a nce of t he M E P C meeti n g: 

“ The g o al of kee pi n g gl o b al te m per at ure rises u n der 1. 5 t o 

2° C re q uires acti o n fr o m all c o u ntries, a n d all sect ors of t he 

gl o b al ec o n o my. I nter nati o nal s hi p pi n g m ust be p art of t he 

acti o n. W hile t he sect or c urre ntl y c o ntri b utes o nl y 2- 3 % of 

gl o b al e missi o ns, its pr ojecte d gr o wt h is a c a use f or c o ncer n. 

Wit h o ut ur ge nt acti o n, it is esti mate d t hat t he sect or c o ul d 

acc o u nt f or u p t o 1 4 % of gl o b al e missi o ns – as m uc h as t he 

e ntire E U e mits t o d ay.

“ Wit h a str o n g wi n d bl o wi n g i n t he cli m ate acti o n s ails 

e n r o ute t o Paris, t he I M O m ust m o ve t o set a sect or- wi de 

i nter nati o nal s hi p pi n g e missi o ns t ar get n o w.”

A n I M O st ate me nt f oll o wi n g t he meeti n g s ai d t hat “t he 

C o m mitte e t o o k t he vie w t h at t he pri orit y at t his st a ge 

s h o ul d be t o c o nti n ue its c urre nt w or k, i n p artic ul ar, t o f oc us 

o n f urt her re d ucti o ns of e missi o ns fr o m s hi ps t hr o u g h t he 

fi nalis ati o n of a d at a c ollecti o n s yste m. The Mars hall Isl a n ds 

pr o p os al c o ul d t he n be f urt her a d dresse d at a n a p pr o pri ate 

f ut ure sessi o n of t he C o m mittee. The nee d t o c o nsi der t he 

pr o p os al f urt her w as rec o g nis e d a n d t he C o m mittee als o 

l o o ke d f or war d t o a s uccessf ul U N cli mate c ha n ge c o nfere nce 

( U N F C C C C O P 2 1 meeti n g) i n Paris l ater t his ye ar.”

Acc or di n g t o S otiris R a ptis, p olic y o fficer at Tr a ns p ort 

& E n vir o n me nt it w as “q uite fr ustr ati n g” t h at t he I M O di d 

n ot s u p p ort t he Mars h all Isl a n ds’ pr o p os al. “It w as a pit y t o 

s ee s o me de vel o p e d c o u ntries n ot s u p p orti n g t he Mars h all 

Isl a n ds st a nc e, i ncl u di n g s o m e E U m e m b ers w h o were 

s u p p os e d t o b e t he fr o nt r u n ners i n cli m ate ne g oti ati o ns,” 

he a d de d.

He s ai d t h at a E ur o p e a n Parli a m e nt d el e g ati o n, h a d 

o bs er ve d pr o cee di n gs at M E P C a n d, hit hert o i n Br uss els, 

m a n y b eli e v e d t h at o n- g oi n g pr o c ess es at I M O w o ul d 

s o o n d eli v er m e a ni n gf ul m e as ures, b ut re pres e nt ati v es 

at M E P C h a d h a d a c h a nce t o f oll o w t he dis c ussi o ns a n d 

me et i n d ustr y re pres e nt ati ves a n d h a d “ dr a w n t heir o w n 

c o ncl usi o ns” a n d s o me M E Ps were alre a d y pr o p osi n g ne w 

l e gisl ati ve m o ves o n e missi o ns. R a ptis b eli e ves t h at I M O 

t e n ds t o m o ve f or w ar d t o t a ke m e as ures q ui c kl y w h e n 

s u bjecte d t o e xter n al press ure.

C o m m e nti n g a Th er t h e d e cisi o n at M E P C Tr a ns p ort 

& E n vir o n me nt s ai d:  “ To d a y’s pr o p os als a n d pr o c e d ur al 

e x c us es  at  t h e  I M O  i n  L o n d o n  ar e  e vi d e ntl y  m or e  

i m p ort a nt t h a n he e di n g i m p assi o ne d pl e as b y t he F orei g n 

Mi nister of t he M ars h all Isl a n ds a n d t h e Cli m ate C h a n ge 

Mi nist er  of  r e c e ntl y  c y cl o n e-r a v a g e d  Va n u at u  t h at  

s hi p pi n g m ust first a gre e w h et h er a re d u cti o n t ar g et is 

t he o ver all o bj e cti ve. 

“ Of e ve n gre ater re gret is t h at i m p ort a nt E ur o p e a n  

c o u ntries – n ot t o me nti o n t he U S, A ustr ali a a n d Ja p a n – 

c o ul d n’t e ve n bri n g t he msel ves t o me nti o n t he w or d t ar get. 

O nce a gai n it’s u p t o t he U N F C C C meeti n g i n Paris at t he 

e n d of t he ye ar t o ma ke cle ar t hat gl o b al acti o n o n t he cli mate 

re q uires all sect ors t o act. A n d t he mess a ge f or t he E U is cle ar. 

“ T he I M O c o nti n u es t o f ail i n its o bli g ati o ns t o act. 

E ur o pe nee ds t o m o ve q uic kl y n o w a n d b uil d o n its rece ntl y 

a gree d s hi p e missi o n m o nit ori n g re g ul ati o n b y i ntr o d uci n g 

me as ures t o re q uire all s hi ps c alli n g at E ur o p e a n p orts t o 

ma ke t heir fair re d ucti o n c o ntri b uti o n.”

F oll o wi n g t he me eti n g t he I nter n ati o n al C h a m b er of 

S hi p pi n g (I C S) r ais e d c o nc er ns a b o ut t he b all ast w ater 

c o n ve nti o n. “ W hile t he pr o gress ma de b y I M O t o a d dress 

vari o us i m ple me nt ati o n pr o ble ms i de nti fie d b y I C S s h o ul d 

hel p bri n g t he C o nve nti o n i nt o f orce s o o ner rat her t ha n later, 

I C S fe ars t hat t he u nil ateral st a nce t a ke n b y t he U S may ha ve 

t he o p p osite e ffect.

“ As re q u est e d b y t h e s hi p pi n g i n d ustr y i n a f urt h er 

s u b missi o n, I M O Me m b er St at es b uilt o n t h e pr o gress 

alre a d y m a d e at t h e pre vi o us M E P C i n O ct o b er. I C S 

b eli e v es  t h at  s hi p o w n ers  c a n  n o w  h a v e  i n cr e as e d  

c o n fi d e nc e t h at, w he n t he C o n ve nti o n e nters i nt o f orc e, 

s hi ps w hic h h a ve i nst alle d ‘ first ge ner ati o n’ e q ui p me nt i n 

acc or d a nce wit h e xisti n g I M O a p pr o v al g ui deli nes will n ot 

b e u nf airl y p e n alis e d.” 

I C S S e cret ar y G e ner al, Peter Hi nc hliffe c o m me nte d:  

“ The r o a d m a p a gree d b y I M O Me m ber St ates s h o ws t h at 

at l ast t here is wi des pre a d rec o g niti o n t hat it is u nre as o na ble 

t o e x pect s hi p o w ners t o i n vest milli o ns of d oll ars per s hi p 

wit h o ut a ny cert ai nt y t hat t he tre at me nt e q ui p me nt will n ot 

ha ve t o be c o m pletel y re pl ace d i n a matter of ye ars, a n d t hat 

s hi ps will n ot f ace s a ncti o ns d ue t o circ u mst a nces be y o n d 

t heir c o ntr ol.” 

H o we ver, I C S fe ars t h at t h e p ote nti al i m p a ct of t h e  

pr o gress ma de b y I M O was p arti all y u n der mi ne d b y t he U S 

pl aci n g a f or mal reser v ati o n o n t he o utc o me. I C S s us pects 

t he pr o ble ms t h at e xist wit h res p e ct t o t he s e p ar ate U S 

a p pr o val re gi me still ma ke it u nli kel y t hat fl a g st ates w hic h 

ha ve n ot yet rati fie d t he I M O C o nve nti o n will wis h t o d o s o 

i n t he i m me di ate f ut ure gi ve n t hat s hi p o w ners u n der t heir 

fl a gs, w hic h tra de t o t he U S, c o ul d still be u nfairl y pe nalise d.

“ fte pr o ble ms cre ate d b y t he u nil ateral a p pr o ac h of t he 

U S n o w re q uires a s e p ar ate pr a g m atic s ol uti o n o utsi de of 

I M O,” s ai d Peter Hi nc hli ffe. “ The le gal o bst acles cre ate d b y 

t he ti meli nes e ns hri ne d i n t he U S l a w, a n d u ncert ai nt y as 

t o w he n t he I M O C o nve nti o n will e nter i nt o f orce, ma ke a 

s ol uti o n e xtre mel y c o m ple x. B ut i n c o- o perati o n wit h ot her 

s hi p o w ner or ga nis ati o ns t his will be a pri orit y f or I C S i n t he 

ye ar a he a d.” N A

1 2

N e w s a n a l y sI s

T h e N a v al Ar c hit e ct J u n e 2 0 1 5

N A J u n e 1 5 - p 1 2.i n d d   1 2 2 9/ 0 5/ 2 0 1 5   1 6: 1 7: 5 1



F R E E - 

T O - A T T E N D  

E X HI BI TI O
N! 

1 5 0 + E X HI BI T O R S  

E X P E C T E D!

2 3 - 2 5 J U N E 2 01 5
A M S T E R D A M, T H E N E T H E R L A N D S

T h e w orl d’s o nl y e x hi biti o n a n d c o nf er e n c e d e di c at e d t o el e ctri c a n d  
h y bri d m ari n e pr o p ul si o n t e c h n ol o gi e s, c o m p o n e nt s a n d s ol uti o ns!

w w w. El e ctri c a n d H y bri d M ari n e W orl d E x p o. c o m

DI S C O V E R T H E V E R Y 
L A T E S T A N D N E X T-
G E N E R A TI O N  M A RI N E 
P R O P U L SI O N T E C H N O L O G Y

G E T T H E D A T E S   I N Y O U R DI A R Y N O W  F O R 2 01 5!

S E E T H E W E B SI T E F O R T H E L A T E S T E X HI BI TI O N  A N D C O N F E R E N C E  D E T AI L S

W O R L D  E X P O  2 0 1 5

h y bri d  m a rin e

E V E N BI G G E R  

A N D B E T T E R   

T H A N 2 01 4!



1 4 T h e N a v al Ar c hit e ct J u n e 2 0 1 5

N e w s | E q ui p m E n t

S cr u b b er s

C o m m o d or e F erri es 

s el e cts B el c o s cr u b b ers
B el c o Te c h n ol o gi es C or p or ati o n ( B E L C O), a D u P o nt 

S ust ai n a bl e S ol uti o ns s u bsi di ar y, h as w o n a c o ntr a ct 

t o s u p pl y s cr u b b er s yst e ms t o t w o G u er ns e y- b as e d 

C o n d or F erri es s hi ps

Th e c o m p a n y o p er at es a y e ar-r o u n d r o- p a x f err y 

li n k b et w e e n t h e C h a n n el Isl a n ds, t h e U K a n d Fr a n c e 

wit h  t h e  r o ut e  o n  t h e  s o ut h er n  e d g e  of  t h e  S O x 

E missi o n C o ntr ol Ar e a ( S E C A).

B el c o will pr o vi d e f o ur si n gl e-str e a m o p e n l o o p 

g a s  cl e a ni n g  u nit s  f or  C o m m o d or e  Cli p p e r  a n d  

C o m m o d ore G o o d will . 

“ E x h a ust g as cl e a ni n g s yst e ms will all o w t h e f erri es 

t o m e et all I M O A n n e x VI s ul p h ur r e q uir e m e nts 

w hil e c o nti n ui n g t o o p er at e o n h e a v y f u el oil. Th e 

v ess els ar e si mil arl y si z e d, e a c h f e at uri n g t w o m ai n 

e n gi n es r at e d at a p pr o xi m at el y 4. 5 M W. E a c h m ai n 

e n gi n e will h a v e a d e di c at e d e x h a ust g as cl e a ni n g 

u nit. Th e s yst e ms ar e s c h e d ul e d t o b e i nst all e d i n t h e 

a ut u m n of 2 0 1 5 wit h p erf or m a n c e t esti n g s c h e d ul e d 

f or e arl y n e xt y e ar,” s ai d t h e c o m p a n y.

D u p o nt  s a ys  t h e  c o nt r a ct  will  s e e  c o o p er ati o n  

b et w e e n s e v er al c o m p a ni es i n cl u di n g. O c e a n o x w h o 

will m a n a g e t h e pr oj e ct a n d H o ul d er as t h e n a v al 

ar c hit e ct i n v ol v e d. 

htt p:// w w w. d u p o nt. c o. u k

pr o p ul si o n

I mt e c h wi ns c o ntr a ct f or 

t hir d C M A L f err y
I mt e c h M ari n e h as b e e n a w ar d e d a t hir d c o ntr a ct t o 

s u p pl y its el e ctri c a n d h y bri d pr o p ulsi o n s yst e m f or 

a f err y o p er at e d b y C al e d o ni a n M ariti m e Ass ets Lt d 

( C M A L) of S c otl a n d.

F er g us o n M ari n e, t h e Gl as g o w- b as e d y ar d w hi c h 

b uilt  t h e  fi rst  t w o  C M A L  di es el  el e ct ri c,  h y bri d  

f erri es, l a u n c h e d a t e n d er l ast y e ar a n d I mt e c h M ari n e 

w as gi v e n t h e c o ntr a ct i n l at e F e br u ar y.

I nst all ati o n  of  t h e  el e ct ri c al  s yst e m  as  w ell  as  

t h e  di es el- el e ct ri c  s yst e m  a n d  t h e  Li-I o n  b att er y  

pr o p ulsi o n s yst e m will b e c o m pl et e d b y I mt e c h o n 

t h e t hir d f err y, w hi c h will als o h a v e a n I mt e c h r e m ot e 

c o ntr ol m o nit ori n g s yst e m, all o wi n g t h e o w n er t o 

tr a c k f u el us a g e i n r e al ti m e. 

A c c or di n g  t o  C M A L  t h e  first  t w o  f er ri es  h a v e 

a c hi e v e d f u el s a vi n gs of ar o u n d 3 8 %, a c hi e v e d b y 

c h ar gi n g b att eri es o v er ni g ht wit h l o c all y pr o d u c e d 

wi n d e n er g y. F urt h er s a vi n gs h a v e b e e n a c hi e v e d 

t h r o u g h  s m art  l o a d  c o nt r ol,  t h r o u g h  t h e  I mt e c h  

M ari n e E n er g y M a n a g e m e nt S yst e m ( E M S). 

I mt e c h  s a y s:  “ T h e  E M S  c o nt r ol s  t h e  f u el  

o pti mi s ati o n  b y  pr e v e nti n g  a  s e c o n d  g e n e r at or  

st arti n g u p d uri n g t h e c o m pl et e w or ki n g d a y ( a d a pti v e 

c o ntr ol) a n d it als o c o ntr ols t h e l o a d s h ari n g b et w e e n 

t h e di es el g e n er at or a n d b att eri es b as e d o n a “ m ar k et” 

c o ntr ol str at e g y, w hi c h m at c h es t h e e n er g y s u p pl y t o 

d e m a n d ( p e a k s h a vi n g).”

T h e  E M S  als o  pr o vi d es  ess e nti al  p e rf or m a n c e  

f e e d b a c k  t o  t h e  c a pt ai n  t h r o u g h  t h e  e n e r g y  

d as h b o ar d. Th e w e b b as e d r e m ot e m o nit ori n g s yst e m 

o ff ers f e e d b a c k o n c urr e nt a n d hist ori c al p erf or m a n c e 

a n d m ai nt e n a n c e t o t h e fl e et o w n er.

Th e t hir d C M A L f err y is d u e t o b e d eli v er e d i n 

A pril 2 0 1 6, b ut I mt e c h will d eli v er t h e pr o p ulsi o n 

s yst e m  b y  D e c e m b er  t his  y e ar.  C M A L’s  first  t w o 

v ess els, t h e M V H all ai g a n d  M V L oc hi n v ar, o p er at e 

b et w e e n t h e Isl e of S k y e a n d R a as a y a n d b et w e e n 

Tar b ert ( L o c h F y n e) a n d P ort a v a di e r es p e cti v el y.

w w w. htt p://i mt e c h. c o m/ E N

B W m S

W ärtsil ä g ets t hr e e- v ess el 

B W M S or d er
C hi n a’s Ji n h ai S hi p y ar d h as pl a c e d a n or d er f or t hr e e 

Wärtsil ä A q u ari us U V B all ast Wat er M a n a g e m e nt 

S yst e ms ( B W M S) t o b e fitt e d t o t hr e e c o nt ai n er s hi ps 

c urr e ntl y u n d er c o nstr u cti o n at t h e y ar d.

D eli v eri es of t h e B W M S will b e gi n at t h e e n d of 

t his y e ar a n d e n d d u ri n g n e xt y e ar a n d t h e s hi ps 

will b e fitt e d wit h 5 0 0 m 3  c a p a cit y Wärtsil ä A q u ari us 

U V  B W M S.  “ T hi s  s y st e m  utili s e s  a  t w o - st a g e  

a p pr o a c h i n v ol vi n g filtr ati o n a n d m e di u m pr ess ur e 

U V disi nf e cti o n t e c h n ol o g y. Wärtsil ä h as al r e a d y 

o bt ai n e d  I M O  T y p e  A p p r o v al  a n d  Alt e r n at e  

M a n a g e m e nt S yst e m ( A M S) a c c e pt a n c e f r o m t h e 

U S C o ast g u ar d ( U S C G) f or t his s yst e m, a n d w or k 

t o a c hi e v e f ull U S C G T y p e A p pr o v al f or all pr o d u cts 

W ärt sil ä h a s r e c ei v e d t hr e e or d er s f or it s A q u ari u s u V 

B W M S t o b e Thtt e d t o c o nt ai n er s hi p s c urr e ntl y u n d er 

c o n str u cti o n i n C hi n a
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1 5T h e N a v al Ar c hit e ct J u n e 2 0 1 5

i n t h e A q u ari us B W M S r a n g e c o m m e n c e d e arl y i n 

2 0 1 4,” s a ys t h e c o m p a n y.

Iss u es  ar o u n d  t h e  B all ast  Wat er  M a n a g e m e nt  

C o n v e nti o n w ere t h e s u bj e ct of i nt e ns e d e b at e at l ast 

m o nt h’s M E P C 6 8 m e eti n g i n L o n d o n as t h e i n d ustr y 

a w aits r ati fic ati o n of t he I M O’s c o n ve nti o n.

S e v er al st at es, i n cl u di n g Ar g e nti n a, I n di a, B el gi u m  

a n d I n d o nesi a, h a ve de cl are d t h at t he y are i n t he pr o cess 

of r atif yi n g t h e l e gisl ati o n. Th e I M O S e cret ar y G e n er al 

h as  r eit er at e d  t h at  as  t h e  b arri ers  t o  r atifi c ati o n  ar e  

b ei n g dis c uss e d a n d a ns wers d e vel o p e d a n d t h ere is a n 

e x p e ct ati o n t h at t h e B all ast Wat er C o n v e nti o n will b e 

r ati fie d b ef ore t he e n d of t his ye ar. 

w w w. w artsil a.c o m

E n gi n e s

M HI s a ys L P E G R is r e a d y
Mits u bis hi He a v y I n d ustries Mari ne Mac hi ner y & E n gi ne 

C o. Lt d ( M HI- M M E) cl ai ms t h at it h as c o n fir m e d t h at 

its l o w press ure E x h a ust G as Recirc ul ati o n ( E G R) s yste m 

meets t he I M O’s Tier III N O x re q uire me nts.

Acc or di n g t o M HI- M M E t he l o w press ure E G R s yste m 

o p er ates b y c h a n gi n g t h e c o m b usti o n c o n diti o ns i nsi d e 

t he e n gi ne t o s u p press t he ge ner ati o n of N O x t hr o u g h t he 

recirc ul ati o n of p art of t he l o w press ure e x h a ust g as e mitte d 

fr o m t h e e n gi n e t ur b o c h ar ger o utl et t o a t ur b o c h ar ger 

i nt a ke a Ther it is scr u b b e d b y t he E G R scr u b b er.

The a d v a nt a ge of t he s yste m is t h at it kee ps c a pit al a n d 

r u n ni n g c osts l o wer t h a n a n e q ui v ale nt hi g h press ure E G R 

s yste m w hic h utilis es hi g h te m p er at ure a n d hi g h press ure 

e x h a ust g as. 

A M HI- M M E st at e m e nt s ai d: “ We d ul y c o n fir m e d 

t h at p erf or m a nce s uc h as f uel oil c o ns u m pti o n a n d N O x 

s atis fi e d t h e i nt e n d e d o bj e cti v es t hr o u g h p erf or m a n c e 

c o n fir m ati o n te sts e xe c ute d at K o b e Di es el C o., Lt d. i n 

A pril 2 0 1 5.”

It is n o w pl a n ne d t o i nst all t he e n gi ne a n d l o w press ure 

s yste m o n a 3 4, 0 0 0 d wt b ul k c arri er, o w ne d b y S hi kis hi m a 

Kis e n K K, w hi c h is c urr e ntl y u n d er c o nstr u cti o n at 

t h e H a k o d at e D o c k y ar d, w hi c h will all o w l o n g-t er m 

d ur a bilit y tests. 

I n a d diti o n t he c o m p a n y will als o e v al u ate t he a v ail a bilit y 

of c a usti c s o d a, sl u d ge dis p os al h a n dli n g pr o c ess es a n d 

c erti fi c ati o n pr o c ess es i n c oll a b or ati o n wit h t h e v ess el 

o p er at or N Y K B ul k & Pr ojects C arriers Lt d/ Ni p p o n Y us e n 

Ka b us hi ki Kais h a as well as S hi kis hi m a Kis e n K K. 

w w w. m hi- m m e.c o m 

S cr u b b er

A E T Thts Cl e a n M ari n e 

E G C S 
Th e 1 2 0, 0 0 0 d wt t a n k e rs E a gl e B ar e nts a n d E a gl e 

B er g e n  d eli v e r e d f r o m S a ms u n g H e a v y I n d ust ri es 

( S HI), h a v e b e e n fitt e d wit h a p pr o v e d e x h a ust g as 

cl e a ni n g s yst e ms ( E G C S) pr o vi d e d b y Cl e a n M ari n e.

M e a s u r e m e nt s  of  e x h a u st  g a s  e mi s si o n  a n d  

w as h- w at er crit eri a ar e w ell b el o w t h e li mits r e q uir e d 

b y t h e I M O, e ns uri n g t h e v ess els’ c o m pli a n c e wit h 

t h e 0. 1 % s ul p h ur li mit i n E C As w hi c h h as b e e n i n 

f or c e si n c e 1 J a n u ar y t his y e ar. Th e v ess els ar e als o 

c o m pli a nt wit h t h e stri ct er U S E P A r e q uir e m e nts of 

a p H a b o v e si x i n w as h- w at er, m e as ur e d at t h e o utl et.

Cl ass e d wit h D N V G L a n d fl yi n g t h e B a h a mi a n 

Fl a g  b ot h  t h e  cl a ss  s o ci et y  a n d  fl a g  st at e  h a v e  

c o n fir m e d t h at t h e E G C S c o m pli es wit h “ S c h e m e B 

– E G C S yst e m A p pr o v al, S ur v e y a n d C erti fi c ati o n 

Usi n g C o nti n u o us M o nit ori n g of S O x E missi o ns” of 

t h e I M O R es ol uti o n M E P C 1 8 4( 5 9), 2 0 0 9 G ui d eli n es 

f or E x h a ust G as Cl e a ni n g S yst e ms.

Th e t w o v ess els ar e o w n e d b y A E T S e a S h uttl e 

A S, a n d will o p er at e o n a l o n g-t er m c o ntr a ct wit h 

St at oil i n t h e B ar e nts a n d N ort h S e as. Cl e a n M ari n e’s 

Allst r e a m  e x h a ust  g as  h a n dli n g  s yst e m  o n b o ar d  

t h e s hi ps will cl e a n b ot h s ul p h ur o xi d es ( S O x) a n d 

p arti c ul at e m att er e missi o ns fr o m t w o m ai n e n gi n es, 

fi v e a u xili ar y e n gi n es, a n d t hr e e b oil ers. I n t ot al, e a c h 

E G C S u nit will m a n a g e 1 0 e x h a ust s o ur c es a n d cl e a n 

2 2 0, 0 0 0 K g of e x h a ust p er h o ur. 

ft e s yst e m is a h y bri d t y p e w hi c h c a n o p er at e i n 

b ot h o p e n l o o p a n d cl os e d l o o p ( z er o dis c h ar g e) 

m o d e a n d pr o vi d es n e ar- n e utr al p H i n w as h- w at er 

dis c h ar g e d i n o p e n l o o p o p er ati o ns.

T h e  h y bri d  E G C S  e n a bl e s  v e ss els  t o  t r a d e  i n  

all  w at e rs  a n d  p orts  w ell  wit hi n  I M O  a n d  l o c al  

A E t S e a S h uttl e h a v e o pt e d f or Cl e a n m ari n e 

s cr u b b er s f or t h eir 1 2 0, 0 0 0 d wt t a n k er n e w b uil d s
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r e g ul ati o ns. All e n gi n es, i n cl u di n g t h e b oil ers, ar e 

i nt e gr at e d i nt o o n e si n gl e s cr u b bi n g u nit, wit h o ut 

a n y b a c k pr ess ur e, d u e t o a p at e nt e d g as r e cir c ul ati o n 

t e c h n ol o g y. This Allstr e a m f e at ur e m a k es t h e s yst e m a 

pr ef err e d c h oi c e f or t a n k er v ess els wit h m a n y e x h a ust 

s o ur c es a n d l ar g e oil- fir e d b oil ers.

pi pi n g

I n t h e pi p eli n e
G F  Pi pi n g  S y st e m s  h a s  r e c ei v e d  a  € 1 5  milli o n  

( U S $ 1 6. 3 milli o n) or d er fr o m t h e cr uis e s hi p b uil d er 

S T X Fr a n c e.

T h e  l at e st  or d e r  f r o m  S T X  Fr a n c e  c o v e rs  t h e  

d eli v er y of c orr osi o n-f r e e pl asti c pi pi n g s yst e ms t o 

e q ui p t hr e e n e w cr uis e v ess els. Th e pi pi n g s yst e ms 

ar e m a n uf a ct u r e d at G F f a ciliti e s i n S wit z e rl a n d, 

G e r m a n y a n d A ust ri a a n d t h e y will b e d eli v e r e d 

d u ri n g t h e n e xt t w o y e ars, st arti n g i n t h e s e c o n d 

h alf of 2 0 1 5.

G F  Pi pi n g  S y st e m s  i s  e x p e ri e n c e d  i n  t h e  

s hi p b uil di n g i n d ust r y wit h its pi pi n g t e c h n ol o gi es 

w hi c h h a v e al r e a d y b e e n i nst all e d o n t h e l ar g est 

cr uis e v ess els c urr e ntl y i n o p er ati o n. Th e c o m p a n y 

s a ys it als o o ff ers m ai nt e n a n c e s er vi c es f or o n b o ar d 

pi pi n g s yst e ms at m aj or p orts i n t h e U S, E u r o p e 

a n d  Asi a  t o  e ns u r e  o w n e r s  h a v e  t h e  m a xi m u m  

a v ail a bilit y f or t h eir cr uis e s hi ps.

G F Pi pi n g S yst e ms s u p pli es pi pi n g s yst e ms m a d e 

of  pl a sti c s  a n d  m et al  a n d  t h e  c o m p a n y  f o c u s e s  

o n  s y st e m  s ol uti o n s  f o r  t h e  s af e  t r a n s p o rt  of  

w at e r a n d g a s i n i n d u st r y, utiliti e s, a n d b uil di n g 

t e c h n ol o g y.  It s  p r o d u ct  li n e s  i n cl u d e  fitti n g s,  

v al v e s, pi p e s, a ut o m ati o n a n d j oi nti n g t e c h n ol o g y 

a n d c o v e rs all w at e r c y cl e a p pli c ati o ns.

w w w. g e o r gfi s c h e r. c o m

B W m S

E v o q u a s e c ur e s U S 

p at e nt
E v o q u a  Wat e r  Te c h n ol o gi e s  h a s  b e e n  a w a r d e d 

a  s e c o n d  U S  p at e nt  o n  it s  t e c h ni c al  s ol uti o n  

f o r  t r e ati n g  b all a st  w at e r.   T hi s  l at e st  p at e nt  

w a s  a w a r d e d  b y  t h e  U nit e d  St at e s  P at e nt  a n d  

Tr a d e m a r k Offi c e i n M a r c h t hi s y e a r. 

T h e  c o m p a n y  s ai d:  “ T h e  p at e nt  d e s c ri b e s  a  

t e c h ni c al s ol uti o n f or t r e ati n g b all a st w at e r u n d e r 

a v a ri et y of a m bi e nt w at e r q u aliti e s. T h e q u alit y 

of a m bi e nt w at e r c a n v a r y wi d el y f r o m p o rt t o 

p o rt w h e r e t h e s hi p i s t a ki n g o n it s b all a st. T h e 

u ni q u e f e at u r e s of E v o q u a’s s y st e m i n cl u d e t h e us e 

of o xi d ati o n r e d u cti o n p ot e nti al ( O R P) d e vi c e s t o 

c o nt r ol c e rt ai n S e a C U R E s y st e m o p e r ati o ns.”

T h e  p at e nt e d  S e a C U R E  s y st e m  t a k e s  i nt o  

a c c o u nt  v a ri ati o n s  i n  d e m a n d  a n d  d eli v e r s  

bi o ci d e  at  t h e  d o s e  n e c e s s a r y  f o r  s u c c e s sf ul  

bi of o uli n g c o nt r ol, w hil e mi ni mi si n g u n w a nt e d 

si d e eff e ct s s u c h a s t h e f or m ati o n of di si nf e cti o n 

b y - p r o d u ct s  a n d  c o r r o si o n.  T h e  O R P  s y st e m  

e m pl o y s l o w - m ai nt e n a n c e p r o b e s t h at m e a s u r e 

t h e o xi disi n g p ot e nti al of t h e w at e r i n b ot h t h e s e a 

c h e st a n d t h e b all a st t a n k a s i n p ut f or c o nt r olli n g 

t h e a d diti o n o r c o n c e nt r ati o n of bi o ci d e t h at i s 

ulti m at el y i nt r o d u c e d i nt o t h e s hi p b o a r d c o oli n g 

w at e r s y st e m. C o nt r olli n g t h e S e a C U R E  s y st e m i n 

t his w a y s a v e s e n e r g y a n d r e d u c e s o p e r ati n g c o st s.

“ T h e  S e a C U R E  B all a st  W at e r  M a n a g e m e nt  

S y st e m p r e v e nt s t h e di s pl a c e m e nt of o r g a ni s m s 

i n  a  t w o - st e p  a p p r o a c h.  Aft e r  a  fi r st  st e p  of  

fi n e  filt r ati o n  t o  r e m o v e  l a r g e  o r g a ni s m s  a n d  

mi n e r al s e di m e nt s, t h e r e m ai ni n g o r g a ni s m s a r e 

eli mi n at e d b y t h e a d diti o n of a n a cti v e s u b st a n c e 

- s o di u m h y p o c hl o rit e. T hi s i s p r o d u c e d i n - sit u 

vi a  el e ct r ol y si s  f r o m  s e a w at e r  eli mi n ati n g  t h e 

n e e d t o p u r c h a s e bi o ci d e s a n d st or e or r e pl e ni s h 

t h e m o n b o a r d. El e ct r ol y si s i s c a r ri e d o ut u si n g 

E v o q u a’s  C hl o r o p a c  s elf - cl e a ni n g  c o n c e nt ri c  

t u b ul a r el e ct r o d e s.

w w w. e v o q u a. c o m

T h e N a v al Ar c hit e ct J u n e 2 0 1 5

G F Pi pi n g S y st e m s, a di vi si o n of G F, h a s r e c ei v e d a 

s u b st a nti al or d er t ot alli n g m or e t h a n E U R 1 5 milli o n 

fr o m t h e l e a di n g s hi p b uil di n g c o m p a n y S T X Fr a n c e.
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N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, 

P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L D -

I N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E 

F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X -

HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & 

O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F -

S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P -

PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N 

& C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G -

R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G , O F F S H O R E 

E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R  S HI P PI N G, 

S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N -

F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • 

N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, 

P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L D -

I N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E 

F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X -

HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & 

O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F -

S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P -

PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N 

& C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G -

R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G , O F F S H O R E 

E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R  S HI P PI N G, 

S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N -

F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • 

N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, 

P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L D -

I N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E 

F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X -

HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & 

O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F -

S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N & C O N F E R E N C E F O R S HI P -

PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G R A P H Y • N E V A E X HI BI TI O N 

& C O N F E R E N C E F O R S HI P PI N G, S HI P B UI L DI N G, O F F S H O R E E N E R G Y, P O R T S & O C E A N O G -
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T
his  y e ar  C O M PI T  s e d u c e d  9 9  

p arti ci p a nts  f r o m  1 8  c o u nt ri es  

t o tr a v el t o its v e n u e i n E ast er n 

G er m a n y, a h a ml et c all e d Ulri c hs h us e n, 

t o h e ar a b o ut t h e l at est d e v el o p m e nts i n 

m ariti m e I T a n d d esi g n.

A n  e v e r g r e e n  o n  c o nf e r e n c e s  o n  

C o m p ut er- Ai d e d  S hi p  D esi g n  is  s h a p e  

m o d elli n g. L ast y e ar e v e n t h e C O M PI T 

a w ar d w as gi v e n f or a p a p er o n t his s u bj e ct. 

H o w e v er, t his y e ar it is s c ar c el y a d dr ess e d; 

B asti a a n Ve el o, fr o m S A R C, t o o k a si d e 

st e p o n a n e x p eri m e nt b y usi n g a d v a n c e d 

h ull f or m m o d elli n g m et h o ds f or pr o p ell er 

d esi g n, a n d c o n cl u d e d t h at t his a p pr o a c h 

off e rs  a  p ot e nti al  a d v a nt a g e  o v e r  t h e  

pr e v aili n g (i. e. N U R B S- b as e d) m et h o d.

A  s e c o n d  c o nt ri b uti o n  i n  t his  fi el d  

w as b y St ef a n H arri es, fr o m Fri e n ds hi p 

s yst e ms, w h o r e p ort e d o n o pti misi n g t h e 

s h a p e  of  a n  A ut o n o m o us  U n d er w at er  

Ve hi cl e b y utilisi n g t h e o pti mis ati o n t o ol 

C a es es  (f or m erl y  k n o w n  as  Fri e n ds hi p  

Fr a m e w or k) i n c o m bi n ati o n wit h N a v C a d 

( b y H y dr o c o m p). A n i nt er esti n g as p e ct of 

t his e x er cis e is n ot j ust t h e o pti mis ati o n as 

s u c h, b ut als o t h e c oll a b or ati o n b et w e e n 

t h e t w o pr o gr a m m es a n d c o m p a ni es.

This a d dr ess es t h e as p e ct of d at a s h ari n g, 

or  Pr o d u ct  D at a  Te c h n ol o g y,  a n ot h e r  

all-ti m e f a v o urit e. Te n p a p ers w er e d e v ot e d 

t o t his t h e m e at C O M PI T, w hi c h c a n b e 

gr o u p e d  i nt o  t hr e e  c at e g ori es:  bil at er al  

i nt erf a ci n g, t h e c e ntr alis e d pr o d u ct m o d el 

a p pr o a c h, a n d p e er-t o- p e er c o n n e cti vit y.

Th e first c at e g or y is c o n c e pt u all y si m pl e, 

‘j ust’  c o n n e cti n g  diff e r e nt  a p pli c ati o n  

pr o gr a m m es b y utilisi n g e xisti n g fil e I/ O 

c a p a biliti es. Ne v ert h el ess t his a p pr o a c h c a n 

r es ult i n r e m ar k a bl y e ffi ci e nt s ol uti o ns, as 

el a b or at e d b y C hristi a n C a b os, D N V G L, 

i n his pr es e nt ati o n o n t h e j oi nt o p er ati o n 

of N a p a St e el ( 3 D c o nstr u cti o n m o d elli n g), 

S hi pl o a d  ( w a v e  f or c es  a n d  m o m e nts),  

P os ei d o n  ( R ul es  c al c ul ati o ns)  a n d  t h e  

Fi nit e  El e m e nt  s oft w ar e  of  P atr a n  a n d  

A ns ys. Alt h o u g h t his w or k is n ot utilisi n g 

n e utr al 3 D m o d els, its pr a cti c al v al u e m a y 

b e r e as o n t o e x p e ct ot h ers t o f oll o w s uit o n 

t his p at h.

Th e c e ntr alis e d m o d el w as a d dr ess e d 

i n s o m e ei g ht p a p ers. Th e m ost a m biti o us 

i n  t h e  d at a  i nt e g r ati o n  ar e a  w a s  b y  

L ars  Wa g n e r,  f r o m  Pr ost e p,  wit h  his  

pr es e nt ati o n o n E nt er pris e Ar c hit e ct ur e 

M a n a g e m e nt ( E A M) i n s hi p b uil di n g P L M. 

B y m e a ns of E A M t h e t e c h n ol o g y- ori e nt e d 

s oft w ar e  is  m er g e d  wit h  t h e  b usi n ess-

ori e nt e d s o Th w ar e.

T hi s  p a p e r  off e r s  g ui d eli n e s  o n  

E A M  i m pl e m e nt ati o n  a n d  pr es e nts  a n  

a p pli c ati o n  e x a m pl e  o n  r e q ui r e m e nt s  

m a n a g e m e nt.  Ot h er  s p e a k ers  li mit  t h e  

i nt e gr ati o n t o t e c h ni c al s o Th w ar e o nl y, s u c h 

as H a n n es Li n d er, R ost o c k U ni v ersit y, w h o 

r e p orts o n a n i nt e gr at e d s yst e m wit h, as 

c o m p o n e nts, B e ntl e y Mi cr os yst e m, a n S Q L 

s er v er,  A v e v a  a n d  N a p a.  U nf ort u n at el y, 

t h e r e as o n f or s el e cti n g t h es e p arti c ul ar 

s yst e ms w as n ot cr yst al cl e ar, n or w as t h e 

i nt erf a c e l a n g u a g e or m et h o d.

I n a c o ntri b uti o n fr o m Fr a u n h of er I G D, 

U w e v o n L u k as als o r e p orts o n t h e p ot e nti al 

of 3 D d at a i n t h e s hi p lif e c y cl e wit h o p e n 

f or m ats a n d i nt erf a c es. Th e c e ntr al t h esis 

i n t his c o ntri b uti o n is t h at alt h o u g h t h e 

s hi p d esi g n p h as e is i nt e nsi v el y s u p p ort e d 

b y  3 D  t o ols,  ot h er  lif e  c y cl e  pr o c ess es,  

p arti c ul arl y  pr o c ur e m e nt  a n d  s al es  &  

m ar k eti n g, ar e n ot. A n e x a m pl e of usi n g 

3 D d at a i n d esi g n is er g o n o mi c si m ul ati o n 

a n d is pr es e nt e d i n fi g ur e 1. F urt h er m or e, 

i n or d er t o d et er mi n e t h e m ost f a v o ur a bl e 

c arri er f or 3 D i nf or m ati o n s e v er al 3 D fil e 

f or m ats h a v e b e e n i n v esti g at e d, s u c h as 

I G E S, S T E P, V R M L, x 3 D, J T a n d 3 D P D F, 

a n d t h e cl e ar wi n n er is r e p ort e d t o b e J T. 

D arr e n L ar ki ns, S SI S hi p C o nstr u ct or 

s o ft w ar e, c o n cl u d es i n t h e s a m e li n e, i n 

his p a p er o n utilisi n g a si n gl e 3 D pr o d u ct 

m o d el t hr o u g h o ut t h e s hi p d esi g n pr o c ess. 

M ost c o nfere nc es are hel d bi- a n n u all y or tri- a n n u all y. C O M PI T, t he 

I nter n ati o n al C o nfere nc e o n C o m p uter a n d I T a p pli c ati o ns i n t he m ariti me 

i n d ustri es, is or g a nis e d e ver y ye ar a n d o ffers a n e xc ell e nt vi e w o n t he l atest 

tre n ds a n d d e vel o p me nts. Her b ert K o el m a n f o u n d er a n d m a n a gi n g dire ct or at 

S A R C re p orts

C h eris h t h e ol d, e x pl or e t h e n e w

I n- d e pt h | C O m PI t

Fi g ur e 1  a v at ar i n s hi p s h o wi n g si g ht a n al y si s
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As s u c h, t his is r e m ar k a bl e, b e c a us e J T is 

a vis u alis ati o n fil e f or m at. S o, alt h o u g h 

it  m a y  c o nt ai n  s o m e  st r u ct u r e  of  t h e  

art ef a ct, a n d s o m e d esi g n er i nt e nt, it is 

n ot d e v el o p e d t o r e pr es e nt a n i nt e g r al 

p r o d u ct  m o d el.  A p p a r e ntl y,  i n  t hi s  

fi el d  t h e  vi si o ns  h a v e  c h a n g e d;  w h e r e 

o n c e t h e q u est w as f or c e nt r alis e d a n d 

n e ut r al r e pr es e nt ati o n m et h o ds, as e. g. 

c o n c e pt u alis e d i n S T E P, n o w w e t e n d t o 

b e h a p p y wit h ‘j ust’ vis u alis ati o n. 

This tr e n d w as f urt h er e x pl or e d b y y o ur 

r e p ort er i n his pr es e nt ati o n of a virt u al 

s hi p d esi g n s yst e m c o m p os e d of m ulti pl e 

i n d e p e n d e nt  c o m p o n e nt s.  Wit h  t hi s  

a p pr o a c h t h e disti n ct a p pli c ati o ns d o n ot 

e v e n tr y t o s h ar e t h eir pr o d u ct m o d els, 

b ut  c o m m u ni c at e  b y  hi g h er-l e v er  d at a  

e ntiti es i nst e a d, w hil e als o s h ari n g t h eir 

s p e ci fi c pr o c essi n g c a p a biliti es i n a r e q u est/

r e pl y f as hi o n. O bs er v a nt r e a d ers of t his 

m a g a zi n e mi g ht r e m e m b er t his fr o m t h e 

A pril iss u e; b e c a us e t h er e t h e ess e nti als of 

t his a p pr o a c h w er e alr e a d y el u ci d at e d (The 

N a v al Arc hitect  A pril 2 0 1 5 p a g es 4 0- 4 2).

A n ot h e r  r e v ol vi n g  t o pi c  i s  C F D,  

C o m p ut ati o n al Fl ui d D y n a mi cs, or C ol o ur 

F ull Dis pl a ys as a c y ni c al fri e n d o n c e s ai d. 

Mil o v a n Peri c, fr o m C D- a d a p c o, pr es e nt e d 

a hist ori c al o v er vi e w of t h e d e v el o p m e nt 

of C F D o v er t h e p ast 3 0 y e ars. I n t his v er y 

r e a d a bl e  p a p er  t h e  d e v el o p m e nt  of  t h e  

C F D s o Th w ar e fr o m a si n gl e- pr o c ess or t o 

m assi v e p ar all el c o m p ut ers is d es cri b e d.

I n a c as e st u d y of t h e air fl o w ar o u n d 

a F 1 r a ci n g c ar, i n a gri d wit h s o m e 1 0 0 

milli o n c ells, it is s h o w n t h at wit h a s m all 

n u m b er – u p t o 4, 0 0 0 – p ar all el pr o c ess ors 

t h e c o m p ut ati o n s p e e d i n cr e as e d m or e or 

l ess li n e arl y wit h t h e n u m b er of pr o c ess ors. 

Wit h  l ar g er  a m o u nts  of  pr o c ess ors,  s a y 

u p t o 1 0, 0 0 0, t h e s p e e d i n ol d er s o Th w ar e 

v ersi o ns i n cr e as e d si g ni fi c a ntl y l ess t h a n 

li n e ar. H o w e v er, als o i n t his ar e a s o Th w ar e 

b e c o m es  m or e  effi ci e nt,  wit h  t h e  l at est  

v ersi o n t h e c o m p ut ati o n s p e e d i n cr e as e 

a m o u nts t o 8 5 % of t h e pr o c ess or i n cr e as e.

T h o m a s  Hil d e b r a n dt  f o c u s s e d  o n  

t h e pr a cti c al a p pli c ati o n of C F D, i n t h e 

fi rst  i nst a n c e  o n  g ri d  g e n e r ati o n  a n d  

t h e  i m pr o v e d  a c c u r a c y  t h at  a d a pti v e  

g ri d  r efi n e m e nt  c a n  bri n g.  S e e  f or  a n  

e x a m pl e fi g ur e 2, w h er e wit h a n a d a pti v el y 

g e n er at e d gri d t h e di v er gi n g w a v e p att er n 

is m u c h m or e d et ail e d t h a n i n t h e ori gi n al, 

n o n- a d a pti v e m es h.

A s e c o n d li n e i n t his p a p er is t h e w a y 

t h at  m assi v e  p ar all el  c o m p ut ers  c a n  b e  

utilis e d b y t h e c o m m o n s hi p d esi g n er. F or 

m a n y a d v a n c e d C F D a p pli c ati o ns – s u c h as 

6- D O F si m ul ati o n of m ulti pl e b o di es, w a v e 

br e a ki n g a n d s pl as hi n g a n d o pti mis ati o n 

– Hi g h- P erf or m a n c e C o m p uti n g ( H P C) 

is a pr er e q uisit e, h o w e v er, t h er e will als o 

b e ti m es t h at all X-t h o us a n d pr o c ess ors 

st a n d i dl e. S o, a c q uiri n g H P C c o m p ut ers 

a n d m ulti- pr o c ess or s o Th w ar e li c e n c es m a y 

n ot al w a ys b e t h e m ost e c o n o mi c al c h oi c e. 

As  a n  alt er n ati v e  t h e  s p e a k er  pr o p os es  

N u mec a o n- de m a n d , a cl o u d- b as e d m o d el, 

w h er e s o Th w ar e li c e ns es as w ell as pr o c ess or 

c a p a cit y is a v ail a bl e o n a fl e xi bl e b asis.

A  m ost  i m pr essi v e  H P C  a p pli c ati o n  

w as r e p ort e d b y Tats u o Nis hi k a w a, fr o m 

t h e  S hi p b uil di n g  R e s e ar c h  C e nt r e  of  

J a p a n. H e cr e at e d c o m p ut ati o n al gri ds of 

v ar yi n g si z es ar o u n d t h e h ull s urf a c e a n d 

t h e r ot ati n g pr o p ell er, t h e l ar g est gri d wit h 

s o m e 3 4 billi o n c ells. S ol vi n g t his e q u ati o n 

is a n e n or m o us t as k, w hi c h is d o n e o n 

s o m e 2 4 0, 0 0 0 c or es si m ult a n e o usl y. B ut t h e 

r es ult is h u g e, s e e fi g ur e 3, w hi c h s h o ws t h e 

e d di es arisi n g fr o m t h e t ur b ul e nt b o u n d ar y 

l a y er a n d t h e pr o p ell er.

A n i ntri g ui n g as p e ct of t his e x er cis e is 

t h at it si m ul at es v orti c es, wit h a di a m et er 

of l ess t h a n 1 m m, fr o m w hi c h t h e l e v el of 

r e alit y c a n o nl y b e v eri fi e d i n a n i n dir e ct 

w a y. ftis c o m p ut ati o n h as b e e n a p pli e d 

o n a 5. 5 m m o d el of a V L C C, a n d w e c a n 

o nl y w ait a n d s p e c ul at e w h e n w e will s e e 

t h e a p pli c ati o n e xt e n d e d t o w ar ds f ull-s c al e 

v ess els. As r e c o g niti o n of t his o utst a n di n g 

c o ntri b uti o n t h e D N V G L C O M PI T a w ar d 

2 0 1 5 w as gi v e n t o Nis hi k a w a.

A  pr es e nt ati o n  of  a  diff er e nt  n at ur e  

w as gi v e n b y A n dr e a S er a ni, fr o m R o m a 

Tr e  U ni v e rsit y,  w h o  i n v e sti g at e d  t h e  

p erf or m a n c e  of  s e v er al  d eri v ati v e-f r e e  

gl o b al o pti mis ati o n m et h o ds. Alt h o u g h t h e 

a p pli c ati o n w as o n r esist a n c e mi ni mis ati o n, 

t h e us ef ul n ess of t h es e m et h o ds e xt e n ds 

b e y o n d C F D, s o I will c ert ai nl y k e e p a 

y ell o w p ost-it sti c k er o n t h es e p a g es of t h e 

pr o c e e di n gs, f or if a n yt hi n g t o b e o pti mis e d 

will p ass b y.

N e w o n C O M PI T w a s a s e s si o n o n 

t h e  a p pli c ati o n  of  bi g  d at a.  A n d r e a s 

K r a p p,  of  J ot u n,  r efl e ct e d  u p o n  t h e  

c o m bi n ati o n of bi g d at a a n d si m ul ati o n 

f o r  a p pli c ati o n  o n  h ull  p e rf o r m a n c e 

m o nit o ri n g.  H e  c o n cl u d e d  t h at  f o r  

a  wi d e  v a ri et y  of  l o a di n g  c o n diti o n s 

a  d e n s e  C F D - b a s e d  s p e e d - d r af t -

t ri m  m at ri x  i s  t o  b e  p r ef e r r e d  a b o v e 

i nt e r p ol ati o n  of  m o d el  t e st  c u r v e s.  

S e c o n dl y,  it  w a s  s u g g e st e d  t h at  f o r  

a d e q u at e h ull p e rf or m a n c e a s s e s s m e nt, 

c o nti n u o u s  m o nit o ri n g  i s  t o  b e  

pr ef e r r e d a b o v e l o n g a v e r a gi n g p e ri o d s 

( a s i n n o o n r e p ort s). 

A n  a n al y si s  of  m a s si v e  a m o u nt s  

of  A I S  d at a  w a s  p r e s e nt e d  b y  K a y  

D a u s e n d s c h ö n,  D N V  G L,  n ot  o nl y  

f o r t h e o w n fl e et of a s hi p o w n e r, b ut 

i n p a rti c ul a r al s o of t h e c o m p etiti o n. 

A p pli c ati o n s  c a n  b e  f o u n d  i n,  f o r  

e x a m pl e t h e d r y - d o c k s el e cti o n, p o rt 

Fi g ur e 2  t h e eff e ct of a d a pti v e gri d 

r e Th n e m e nt
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I n- d e pt h | C O m PI t

or b e rt h s el e cti o n, d el a y m a n a g e m e nt 

a n d  v o y a g e  m a n a g e m e nt.  A n ot h e r  

a p pli c ati o n  of  AI S  i s  t o  c oll e ct  ri v e r 

w at e r d e pt h s i n a v e r y d e n s e g ri d of 

2 5 x 2 5 m c ell s, s o A r n o B o ns, M A RI N, 

r e p ort s. T h e ‘s e ns ors’ i n t hi s s y st e m a r e 

5 0 i nl a n d s hi p s e q ui p p e d wit h a c c u r at e 

d r a u g ht a n d d e pt h g a u g e s, w hi c h a r e 

t r a n s mitti n g  t h ei r  p o siti o n  a n d  t h e  

m e a s u r e d d e pt h c o nti n u o u sl y.

R o b ot s a n d u n m a n n e d s hi p pi n g h a v e 

b e e n o c c a si o n all y a d d r e s s e d at e a rli e r 

C O M PI T  c o nf e r e n c e s,  b ut  wit h  fi v e  

p a p e r s t hi s s u bj e ct h a s r e c ei v e d q uit e 

s o m e att e nti o n t hi s y e a r. A pr e r e q ui sit e 

f o r  t h e  r e m ot e  c o nt r ol  of  u n m a n n e d 

s hi p s  i s  s e c u r e  c o m m u ni c ati o n s,  a  

s u bj e ct w hi c h w a s a d d r e s s e d b y Ø r n ulf 

J a n  R ø d s et h  f r o m  M a ri nt e k.  I n  t h e  

c o nt ri b uti o n of t h e U ni v e r sit y C oll e g e 

of L o n d o n, We n w e n Li u p r e s e nt s t h e 

d e si g n  of  a  p at h  pl a n ni n g  al g o rit h m 

w hi c h  a d vi s e s  o n  a  c olli si o n -f r e e  

t r aj e ct o r y. T hi s f u z z y al g o rit h m t a k e s 

i n p ut f r o m m ulti pl e s e ns or s, c u r r e ntl y 

a  g y r o s c o p e,  c o m p a s s  a n d  AI S.  T h e  

s y st e m h a s b e e n t e st e d i n pr a cti c e a n d 

b y c o m p ut e r si m ul ati o ns, a n d b ot h h a v e 

b e e n s ati sf a ct or y. W or k i s u n d e r w a y t o 

i n cl u d e r a d a r i m a g e s a s w ell. 

O n e  of  t h e  m o s t  i n s pi ri n g  

p r e s e nt ati o n s  at  C O M PI T  w a s  s a v e d  

u ntil  t h e  e n d,  a  c o nt ri b uti o n  b y  

Gi a m pi e r o  S o n ci ni  o n  s e n s e  a n d  

n o n s e n s e  of  u n m a n n e d  s hi p s.  Aft e r  

el a b or ati n g o n t h e s u p e rfl u o u s n at u r e 

of t h e g all e y a n d t h e c o o k ( “ wit h t h e 

m o n e y  s a v e d  i n  b u yi n g,  i n st alli n g,  

m ai nt ai ni n g a n d o p er ati n g a g all e y, o n e 

c o ul d s er v e c a vi ar e v er y d a y t o t h e cr e w 

f o r  s e v e r al  y e a r s ”)  t h e  c o n cl u si o n  i s  

t h at f or t h e w est er n w orl d, wit h its hi g h 

w a g e s, u n m a n n e d s hi p pi n g will b e t h e 

o nl y w a y t o s ur vi v e as m ariti m e n ati o ns.

A  fi n al  w o r d  o n  t h e  s o ci al  

e n vi r o n m e nt;  d o  n ot  e x p e ct  l o n g  

w el c o m e s p e e c h e s, k e y n ot e a d d r e s s e s 

o r  cit y  h all  r e c e pti o n s  if  y o u  vi sit  

C O M PI T. T h e at m o s p h e r e i s c o n ci s e 

a n d t h e att e nti o n i s f ull y f o c u s s e d o n 

t h e h e a rt of t h e m att e r: r e p o rti n g a n d 

di s c u s si n g  t h e  p r o g r e s s  of  c o m p ut e r 

a p pli c ati o ns i n t h e m a riti m e fi el d.

N e v e rt h el e s s,  i n  c o m bi n ati o n  wit h 

t h e u s u al s h elt e ri n g v e n u e – t hi s ti m e 

C O M PI T w a s h o st e d i n a 1 6t h c e nt u r y 

c a stl e  –  t hi s  al s o  c r e at e s  a  c a r e -f r e e 

attit u d e  w hi c h  i s  c o s y  a n d  i n s pi ri n g. 

T h e o p e n n e s s of mi n d i s al s o r efl e ct e d 

b y  t h e  f a ct  t h at  all  p r e s e nt e d  p a p e r s 

a r e p u bli c all y a v ail a bl e – t h r o u g h t h e 

d o w nl o a d  s e cti o n  o n  w w w. c o m pit.

i nf o – l et t hi s b e a n e x a m pl e f or ot h e r 

c o nf e r e n c e s!  T h e  n e xt  i n  li n e  f o r  

C O M PI T will b e s o ut h e r n a g ai n; f r o m 

9- 1 1 M a y, 2 0 1 6 i n L e c c e, i n t h e h e el of 

t h e b o ot of It al y.  N A

Fi g ur e 4 t h e 2 0 1 5 wi n n er of t h e D N V G L 

C O m PI t a w ar d, t at s u o Ni s hi k a w a

Fi g ur e 3 V orti c al 

str u ct ur e s i n a 

c o m p ut ati o n wit h 

4. 4 billi o n c ell s
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M o r e t h a n 1 0 0 c o m p a ni e s 
h a v e b o o k e d a s t a n d s o f a r 
– s till g o o d p o si ti o n s a v ail a bl e

D a ni s h M a riti m e F ai r i s b a c k a g ai n i n 

2 0 1 5, f r o m O ct o b e r 6t h t o 8t h, e v e r y 

d a y f r o m 1 0 : 0 0 - 1 7 : 0 0.

R e a d m o r e a n d s e e u p d a t e d s t a t u s o n b o o ki n g s a t

w w w. d a ni s h m a ri ti m e f ai r. d k

Or g a ni z e d b y 
M a riti m e D e n m a r k 
i n c o - o p e r ati o n 
wit h o u r p a rt n e r s 
a n d p a rt of D a ni s h 
M a riti m e D a y s.

M ariti m e  D e v el o p m e nt C e nt er of E ur o p e

+ 4 4  ( 0) 1 3 0 5   2 6 5 5 3 3       •       s al e s @ c y g n u s-i n st r u m e nt s. c o m       •       w w w. c y g n u s-i n st r u m e nt s. c o m

Ÿ

f o r all li g hti n g c o n diti o n s

Ÿ M ulti pl e- E c h o f or r eli a bl e 
r e a di n g s t hr o u g h c o ati n g s

Ÿ Si n gl e- E c h o a n d E c h o- E c h o 
f or e xtr e m e c orr o si o n

Ÿ T o u g h e st e n vir o n m e nt al 
r ati n g s - U S Mil S T D 8 1 0 G

Ÿ Fl e xi bl e h a n d s fr e e o p er ati o n
wit h wri st a n d n e c k str a p s

E n d- m o u nt e d O L E D di s pl a y 

Vi si t u s a t

S e a
w o r k

S t a n d 
B 1 5

+N E W  C y g n u s 2  H a n d s Fr e e
M ulti- M o d e Ultr a s o ni c T hi c k n e s s G a u g e
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T
h e f ut u r e di r e cti o n of t h e I M O 

will  d e p e n d  l a r g el y  o n  t h e  

p e o pl e  t h at  l e a d  it.  Wit h  t h e 

el e cti o n of t h e n e xt S e c r et a r y- G e n e r al 

i m mi n e nt a n d t h e p o s si bilit y t h at t hi s 

will h e r al d a n e w vi e w at t h e t o p, T h e 

N a v al Ar c hit e ct  l o o k s at t h e c a n di d at e s 

e x p e ri e n c e a n d t h ei r vi e w s.

Li m Ki -t a c k, S o ut h K or e a
P ri o ri ti si n g  t h e  a p pli c ati o n  of  

r e g ul ati o ns r at h e r t h a n t h e c r e ati o n of 

n e w r ul e s i s i m p ort a nt t o S o ut h K or e a’s 

c a n di d at e f or t h e p o siti o n of S e c r et ar y-

G e n e r al at t h e I M O. F o r Li m Ki -t a c k 

t hi s i s p e r h a p s b or n e o ut of hi s n e a rl y 

3 0 y e a r s att e n di n g I M O m e eti n g s.

H e  att e n d e d  I M O  a s  M a riti m e  

Att a c h é at t h e S o ut h K o r e a n e m b a s s y 

i n L o n d o n b et w e e n 2 0 0 6 a n d 2 0 0 9 a n d 

e a rli e r still i n 1 9 9 8, h e w a s a p p oi nt e d 

h e a d of t h e S o ut h K o r e a n d el e g ati o n t o 

t h e I M O, b ut h e fi r st b e g a n att e n di n g 

I M O m e eti n g s i n 1 9 8 6, p a rti ci p ati n g 

i n m a riti m e s af et y a n d e n vi r o n m e nt al 

di s c u s si o n s.

Li m  Ki -t a c k  s a y s:  “ T h e  c h all e n g e  

f o r I M O i s n ot a l a c k of r e g ul ati o n s, 

b ut h o w b e st t o a p pl y a n d i m pl e m e nt 

t h e  e xi s ti n g  r e q ui r e m e nt s,”  h e  

w e nt  t o  s a y  t h at  h e  will  e st a bli s h  a  

r o b u st  f o u n d ati o n  f o r  t h e  p r o p e r  

i m pl e m e nt ati o n of I M O st a n d a r d s b y 

all m e m b e r st at es t h r o u g h a n e v al u ati o n 

of t h e “eff e cti v e n e ss of I M O r e g ul ati o ns 

t o  i m p r o v e  t h ei r  i m pl e m e nt ati o n  

pr o s p e ct s,” b y st r e n gt h e ni n g “fl a g st at e 

i m pl e m e nt ati o n t h r o u g h t h e M e m b e r 

St at e s A u dit S c h e m e,” a n d b y m a ki n g 

c e rt ai n  t h at  b ot h  s hi p  o p e r at o r s  a n d 

s e a m e n  i m pl e m e nt  r e g ul ati o n s  b y  

“e v al u ati n g t h e eff e cti v e n e ss of t h e I S M 

C o d e a n d S T C W C o n v e nti o n.”

F o r  Li m  Ki - t a c k  t hi s  m e a n s  

i m p r o vi n g  t h e  I T  s y st e m s  s o  t h at  

r ul e  m a ki n g  c a n  b e  “st r e a mli n e d ”,  

e v al u ati n g  t h e  f u n c ti o n s  of  t h e  

s e c r e t a ri at  a n d  m ai nt ai ni n g  a n d  

i m p r o vi n g  t h e  c u r r e nt  “ r e vi e w  a n d  

r ef o r m p r o g r a m m e”.

E s s e nti all y,  Li m  Ki -t a c k  f e el s  it  i s 

i m p o rt a nt t h at t h e I M O i s r e c o g ni s e d 

a s  t h e  s ol e  a ut h o rit y  g o v e r ni n g  

i nt e r n ati o n al s hi p pi n g. A n d t o a c hi e v e 

t hi s  h e  s a y s  t h at  it  i s  n e c e s s a r y  t o  

p r o m ot e o p e n c o m m u ni c ati o n s wit h 

i n d u st r y,  t h e  m e di a  a n d  t h e  g e n e r al 

p u bli c a n d t o al s o d e v el o p t h e I M O’s 

vi si bilit y a n d p a rti ci p ati o n wit h ot h e r 

U N b o di e s a n d N G O s.

S af et y,  h e  s a y s,  r e m ai n s  t h e  m ai n 

f o c u s  of  I M O  w o r k  a n d  t o  i m p r o v e 

s af et y  t h e r e  i s  a  n e e d  f o r  t h e  “ cl o s e 

c o o p e r ati o n  a n d  p a rti ci p ati o n  of  all 

M e m b e r  St at e s.  I M O  s h o ul d  f o c u s  

o n  st r e n gt h e ni n g  t h e  r ol e  of  fl a g  

st at e s,  h a r m o ni si n g  P S C  a cti viti e s,  

pl a c e a f o c u s o n t h e h u m a n el e m e nt, 

c r e at e  a  st r o n g  m a riti m e  s af e t y  

c ult u r e  a n d  st r e n gt h e n  t h e  s af et y  of 

s hi p s i n c o a st al a r e a s a n d at t h e S hi p  

P o rt I nt e rf a c e ( S PI).”

M a xi m o Q ui br a n z a 
M eji a, P hili p pi n e s
F o r t h e p a st t w o y e a r s M eji a h a s s e r v e d 

a s  t h e  D r e ct o r  G e n e r al  a n d  C E O  of 

t h e  M a riti m e  I n d u st r y  A ut h o rit y  

( M A R I N A )  i n  t h e  P hili p pi n e s.  

M A RI N A i s t h e r e s p o n si bl e b o d y f o r 

t h e  c r e ati o n  a n d  i m pl e m e nt ati o n  of 

r e g ul ati o n i n t h e P hili p pi n e s. B ef o r e 

t h at h e w a s a p r of e s s o r b a s e d at t h e 

W o rl d M a riti m e U ni v e r sit y i n M al m ö, 

S w e d e n, f or 1 4 y e a r s. H a vi n g g r a d u at e d 

f r o m t h e U nit e d St at e s N a v al A c a d e m y 

i n 1 9 8 8 M eji a w e nt o n t o st u d y L a w 

a n d Di pl o m a c y i n M a s s a c h u s ett s’ T uft 

U ni v e r sit y a c hi e vi n g a M a st e r of A rt s 

i n L a w a n d Di pl o m a c y s e c o n d d e g r e e. 

I n  1 9 9 3  M eji a  m o v e d  t o  S w e d e n  

T h e N a v al Ar c hit e ct  J u n e 2 0 1 5

El e cti o ns f or t h e s u c c ess or of I M O S e cr et ar y- G e n er al K oji S e ki mi z u 

t a k e pl a c e l at er t his m o nt h a n d t h e si x c a n di d at es f or t h e p ositi o n h a v e 

b e e n o utli ni n g t h eir pri oriti es. L ast m o nt h w e l o o k e d t h e p oli ci es of f o ur 

c a n di d at es wit h t h e r e m ai ni n g t w o c o nt e n d ers pr o fil e d t his m o nt h

C a n di d at es g e ar u p f or i m mi n e nt 
I M O el e cti o n

S o ut h K or e a n c a n di d at e Li m Ki -t a c k i s l o o ki n g t o pri oriti s e i m pl m e nt ati o n of r e g ul ati o n s, 

r at h er t h a n i m p o si n g n e w r ul e s

I n- d e pt h | P r o fi L e S
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E d u c ati o n h a s fi g u r e d l a r g e i n M eji a’s d e v el o p m e nt 

a n d it i s t h r o u g h p r o vi di n g si mil a r o p p o rt u niti e s t o 

f ut u r e g e n e r ati o n s t h at M eji a b eli e v e s t h e i n d u st r y will 

r e n e w it s elf. 

H e  s a y s:  “ T h e  I M O,  t h r o u g h  t h e  W o rl d  M a riti m e 

U ni v e r sit y,  it s  a p e x  i n stit uti o n  f o r  hi g h e r  m a riti m e 

st u di e s, t o g et h e r wit h t h e I nt e r n ati o n al M a riti m e L a w 

I n stit ut e,  it s  t r ai ni n g  a r m  f o r  d e v el o pi n g  m a riti m e 

l a w s p e ci ali st s, m u st c o nti n u e t o p r o d u c e a n d d e v el o p 

f ut u r e  m a riti m e  l e a d e r s  a n d  p oli c y - m a k e r s.  I n  t hi s 

c o n n e cti o n, t h e l o n g -t e r m fi n a n ci al s u st ai n a bilit y of 

t h e s e t w o i n stit uti o n s m u st b e s e c u r e d.”

O n e of t h e p ri n ci p al r e q ui r e m e nt s of t h e s e e m e r gi n g 

m a riti m e l e a d e r s will b e t o m ai nt ai n t h e I M O’s p o siti o n 

a s t h e m aj o r r e g ul at o r y a ut h o rit y f o r t h e i n d u st r y.

M eji a  s a y s  h e  “ will  w o r k  ti r el e s sl y  wit h  m e m b e r-

st at e s,  i nt e r g o v e r n m e nt al  a n d  n o n - g o v e r n m e nt al  

o r g a ni z ati o n s  t o  m ai nt ai n  a n d  s e c u r e  I M O’s  r ol e  a s 

t h e v e n u e f o r t h e f o r m ul ati o n of gl o b al st a n d a r d s f o r 

s hi p pi n g. S af et y a n d effi ci e n c y i n m a riti m e t r a n s p o rt 

c a n o nl y b e aff o r d e d b y i nt e r n ati o n al – n ot u nil at e r al 

o r r e gi o n al – r e g ul ati o n s.”

T h o s e r e g ul ati o n s will p ri n ci p all y c o v e r s u c h i s s u e s 

a s m a riti m e s af et y w hi c h M eji a s a y s “r e m ai n s t h e m o st 

i m p o rt a nt f u n cti o n of t h e I M O. E v e n a s it e x p a n d s it s 

a cti viti e s b e y o n d it s t r a diti o n al f u n cti o n s, t h e f o c u s 

a n d e m p h a si s o n m a riti m e s af et y m u st r e m ai n it s m o st 

p ri m o r di al c o n c e r n.”

M a riti m e s af et y i s l a r g el y d e p e n d e nt o n t h e s kill a n d 

d e di c ati o n of t h e s e af a r e r s w h o w o r k t h e v e s s el s a n d a s 

s u c h s e af a r e r w elf a r e, s af et y, a n d c o m p et e n c e a r e al s o 

o n M eji a’s a g e n d a, s h o ul d h e b e el e ct e d. H e b eli e v e s 

t h e r e will b e a s u r g e i n d e m a n d f o r s hi p pi n g s e r vi c e s, 

a n d  t h e r ef o r e  s e af a r e r s  o n c e  t h e  gl o b al  e c o n o m y   

h a s r e c o v e r e d. 

S u c h a n i n c r e a s e i n d e m a n d f o r s hi p pi n g c a p a cit y 

will  a g ai n  f o c u s  t h e  s p otli g ht  o n  t h e  e n vi r o n m e nt, 

i n cl u di n g t h e m a ri n e e n vi r o n m e nt a n d e mi s si o n s i nt o 

t h e at m o s p h e r e f r o m v e s s el e x h a u st s. “I n f o r m ul ati n g 

st a n d a r d s f o r t h e p r ot e cti o n of t h e m a ri n e e n vi r o n m e nt, 

t h e  o r g a ni s ati o n  m u st  e n s u r e  t h at  i nt e r n ati o n al  

s hi p pi n g  st a y s  a h e a d  of  ot h e r  t r a n s p o rt  m o d e s  i n  

c o nt ri b uti n g  t o  t h e  p u r s uit  of  a  s u st ai n a bl e  f ut u r e,”  

h e s a y s.

T h e f o c u s o n t h e e n vi r o n m e nt al i s s u e s a n d s af et y 

will e n s u r e t h at s hi p pi n g will b e a bl e t o i m p r o v e it s 

p u bli c i m a g e a n d p r o m ot e t h e i n d u st r y a s a r e s p o n si bl e 

p r o vi d e r of s e r vi c e s. 

I m p r o vi n g t h e p u bli c i m a g e r e q ui r e s a si g nifi c a nt 

l e v el of c o m pli a n c e a n d M eji a b eli e v e s t h at t h e b e st w a y 

t o r ai s e t h e l e v el of c o m pli a n c e a n d i m pl e m e nt ati o n i n 

m a n y m e m b e r- st at e s i s t h r o u g h t e c h ni c al c o o p e r ati o n 

p r o g r a m m e s.  T h e r e  i s,  t h e r ef o r e,  a  n e e d  f o r  m o r e  

c r e ati v e i d e a s t o s e c u r e f u n di n g f o r t e c h ni c al a s si st a n c e 

p r o g r a m m e s. N A
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N
ot l o n g a g o, m ariti m e s af et y a n d  

e n vir o n m e nt al  r e g ul ati o ns  w er e  

r el ati v el y  str ai g htf or w ar d.  T h e  

t hre e m ai n pill ars – M A R P O L, S O L A S a n d 

S T C W – g a ve us t he ne c ess ar y str uct ure f or 

o p er ati o n al c o n d u ct a n d, b y a n d l ar g e, t h e 

i n d ustr y a gr e e d t h at t h eir i nt e nti o ns w er e  

p ositi ve. The a d diti o n of t he f o urt h pill ar, M L C 

2 0 0 6 (t he Mariti me L a b o ur C o n ve nti o n), h as 

als o t ur ne d o ut (s o f ar at le ast) t o b e a n e q u al 

f orce f or g o o d.

This sit u ati o n h as c h a n ge d. I M O me m b er 

st at es, n ati o n al g o v er n m e nts a n d l o b b yists 

ali k e h a v e m o v e d t h e a g e n d a of s af et y, oil 

p oll uti o n pre ve nti o n a n d h u m a n f act ors i nt o 

ne w territ or y.

As a cl assi fi c ati o n s o ci et y, we at A B S are 

o The n as ke d f or a d vice o n c o m pli a nce wit h t he 

ne w w a ve of e n vir o n me nt al re g ul ati o ns. We 

c a n, a n d d o, t al k a b o ut w h at t hes e re g ul ati o ns 

di ct at e  a n d  pr o vi d e  v ari o us  p ot e nti al  

c o m pli a n c e o pti o ns, b ut e v e n w e m a y n ot 

al w a ys h a ve all t he a ns wers. 

T his  is  b e c a us e,  as  t h e  c o nt e nt  of  t h e  

re g ul ati o ns c h a n ge, t he res ulti n g re q uire me nts 

ha ve m or p he d fr o m c halle n gi n g b ut ac hie v a ble 

t o  i n cr e asi n gl y  c o m pl e x  a n d  s o m eti m es  

u n att ai n a bl e. Th e re gi o n al v ari ati o ns i n t h e 

re g ul ati o ns c all f or c o m pl e x a n d s o m eti m es 

m ulti ple c o m pli a nce o pti o ns.

The ne w bree d of re gi o n al a n d i nter n ati o n al 

e n vir o n me nt al re g ul ati o ns are n ot necess aril y 

ali g ne d wit h eit her t he i n d ustr y or e ac h ot her. 

The y are o The n i nc o m pl ete a n d e nf orc e me nt 

pr o c e d ur es  ar e  u n cl e ar.  W ors e  still,  t h e  

tec h n ol o g y re q uire d t o c o m pl y m a y n ot h a ve 

m at ure d s u fficie ntl y a n d, i n s o me c as es, is still 

u n der de vel o p me nt.

B all a st  w at e r  m a n a g e m e nt  ( B W M)  

r e g ul ati o n s  a r e  a  p ri m e  e x a m pl e  of  

r e g ul ati o ns  t h at  h a v e  n ot  m et  t h e  b est 

i nt e nti o ns  of  t h os e  w h o  cr e at e d  t h e m. 

B y t h e ti m e t his arti cl e is p u blis h e d, t h e 

B all ast Wat er C o n v e nti o n m a y h a v e b e e n 

r ati fi e d- el e v e n y e ars a ft er it w as a d o pt e d. 

B ut e v e n n o w t h e crit eri a f or s a m pli n g 

a n d a n al ysis of b all ast w at er a n d f or Ty p e 

A p pr o v al h a v e b e e n r e- o p e n e d f or r e vi e w, 

d e s pit e  I M O- a p pr o v e d  s y st e ms  b ei n g  

a v ail a bl e a n d i nst all e d o n m a n y s hi ps.

Th e U S h as its o w n r e g ul ati o ns, b ut h as 

n ot a p pr o v e d a n y tr e at m e nt s yst e ms, s o it is 

i m p ossi bl e t o c o m pl y e x c e pt o n a n i nt eri m 

b asis b y Alt er n at e M a n a g e m e nt S yst e ms or 

b all ast w at er e x c h a n g e.

Th e s hi p pi n g i n d ustr y is n ot j ust c o nf us e d 

b y t his sit u ati o n, it is b e wil d ere d. S hi p o w n ers 

u n d erst a n d t h eir r es p o nsi biliti es; t h e y ar e 

a c o m pli a n c e- mi n d e d gr o u p a n d, gi v e n 

a  cl e ar  p at h  t o  r e g ul at or y  c o m pli a n c e,  

t h e m aj orit y will f oll o w it. U nf ort u n at el y, 

t h e c urr e nt sit u ati o n f or c es t h e pr o a cti v e 

a m o n g t h e m t o p ot e nti all y w ast e m o n e y 

a n d m a n h o urs d e v el o pi n g a str at e g y b as e d 

u p o n ‘ w h at-if ’ s c e n ari os. 

I n d ustr y or g a nis ati o ns are w ar ni n g t h at 

c o m pli a nce e ff orts m ust n ot b e del a ye d gi ve n 

t h e ti m e re q uire d f or i m pl e m e nt ati o n of a 

B W M s yst e m. H o we ver, t his is a st or y t h at 

o w ners h a ve he ar d f or a d e c a d e s o w h o c a n 

bl a me t he m if t he y are still sitti n g o n t he fe nce?

It  w o ul d  b e  a n  u nt e n a bl e  sit u ati o n  if  

e q ui p m e nt  t h at  h as  b e e n  a p pr o v e d  a n d  

i nst alle d o n b o ar d i n acc or d a nce wit h a d o pte d 

i nter n ati o n al st a n d ar ds is s u bs e q u e ntl y f o u n d 

t o  b e  u n a c c e pt a bl e  b y  s o m e  a ut h oriti es.  

T h e  m ost  si g nifi c a nt  i n  c o pi n g  wit h  t h e  

c o n ve nti o n is t he u n a v ail a bilit y of tre at me nt 

s ol uti o ns  t h at  ar e  pr a cti c al,  r o b ust  a n d  

a c c e pt a bl e o n a gl o b al b asis. 

A p pr o v al t esti n g b y t h e U S C o ast G u ar d 

( U S C G) b e g a n i n e ar n est t his s pri n g. Th at 

is a gli m mer of g o o d ne ws b ut c o nsi d er t he 

s c e n ari o  i n  w hi c h  t h e  U S C G  c o m es  t o  a  

c o ncl usi o n a b o ut cert ai n tec h n ol o g y t h at d o es 

n ot ali g n wit h t he ot her fl a g st ates’ a p pr o v als. 

T h e  ris k  f or  m a n uf a ct ur ers  of  alt er n ati v e  

s yste ms t h at d o c o m pl y wit h t he c o n ve nti o n 

is a w aste d e ff ort b ot h i n ter ms of e x p e ns e a n d 

de vel o p me nt ti me. 

T h e sit u ati o n re g ar di n g air e missi o ns is 

cl e arer i n s o me w a ys, b ut m ur ki er i n ot hers. 

O n  t h e  o n e  h a n d  t h e  m a xi m u m  s ul p h ur  

l e v els i n t h e B alti c a n d N ort h S e a S ul p h ur 

E missi o n C o ntr ol Ar e as ( S E C As) ar e w ell  

k n o w n a n d l o n g-si g n p oste d. The i n d ustr y h as 

h a d e x p erie nce wit h E missi o n C o ntr ol Are as 

( E C As) f or s o me ye ars n o w a n d t he ste p- d o w n 

h as bee n p h ase d t o e ase t he b ur de n t o a de gree. 

fte m ore rece nt cre ati o n of a n E C A i n t he 

w at ers ar o u n d N ort h A m eri c a is b as e d o n 

st u dies s h o wi n g t he s u bst a nti al b e ne fits of l o w 

s ul p h ur f uels a n d re d uce d N O x e missi o ns t o 

l ar ge s e g m e nts of t h e p o p ul ati o n, as well as 

t o m ari ne e c os yste ms. B ut t he s hi ft t o w ar ds 

‘l o w s ul p h ur s hi p pi n g’ is still a c o ntr o versi al 

m e as ur e  si n c e  it  r e q uir es  a  l ar g e  s c al e  

i n vest me nt t o s witc h t o distill ate f uel, i n vest i n 

a scr u b b er s ol uti o n or e ve n pl a n ne w b uil di n gs 

wit h  alt er n ati v e  f u els.  T h e  first  t w o  h a v e  

t h eir o w n t e c h n ol o gi c al c h all e n ges, n ot a bl y 

a v ail a bilit y of c o m pli a nt f uel a n d t he m at urit y 

of s ul p h ur s cr u b b er t e c h n ol o g y a p pli e d t o 

l ar ge m ari ne e n gi nes.

W h e n N O x is a d d e d i nt o t h e mi x, t h e  

pr o bl e m b e c o mes f ar m ore c h all e n gi n g a n d 

t here re m ai ns s o me mis u n derst a n di n g of t he 

al m ost ‘ m a gic al p o wers’ of L N G t o s ol ve t he 

F e at ur e 1 |  R e g u l a ti o n s & C l a s s

T h e N a v al Ar c hit e ct  J u n e 2 0 1 5

R e g ul ati o n i n t h e m ariti m e i n d ustr y is b e c o mi n g a k e y f o c us f or o w n ers as 

t h e c ost of c o m pli a n c e s pir als. B ut o w n ers ar e e ntitl e d t o a tr a ns p ar e nt a n d 

r o b ust r e g ul at or y a n d e nf orc e m e nt r e gi m e ar g u es Kirsi Ti k k a, Pr esi d e nt & 

C O O, E ur o p e Di visi o n A B S

R e g ul ati o ns fl o at i n c o nf us e d s e as

M ariti m e r e g ul ati o n m u st b e cl e ar a n d 

e nf or c e a bl e s a y s a B s Pr e si d e nt & C o o, 

e ur o p e Di vi si o n Kir si ti k k a
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i n d ustr y’s e missi o ns pr o bl e ms. E v e n if o n e 

s ets asi d e t h e f a ct t h at b uil di n g a d u al-f u el 

s hi p c o ul d c ost 4 0 % m ore t h a n a c o n ve nti o n al 

o ne, L N G is n ot a si m ple s ol uti o n t o t he N O x 

re g ul ati o ns – it re q uires a visi o n ar y attit u d e 

fr o m o w ners as well as a c a pit al c o m mit me nt.

Gi v e n  t h e  g o al- b as e d  o pti o ns  f or  

c o m pli a nc e, it is f air t o s a y t h at t he re visi o ns 

of M A R P O L A n n e x VI are cl e ar i n t er ms 

of  e x p e ct ati o ns.  T h eir  s ur el y  u ni nt e n d e d  

c o ns e q u e n c e is t h at, b e c a us e t h e y l e a ve t h e 

c h all e n g e  of  e nf or c e m e nt  t o  c o ast al  a n d  

fl a g st ates, it is di ffi c ult, if n ot i m p ossi bl e, t o 

esti m at e t h e l e vel of c o m pli a n c e. W h at h as 

c urr e ntl y  m a nif est e d  its elf  as  a  E ur o p e a n  

pr o bl e m will b e c o m e a gl o b al o n e o nc e t h e 

n e w gl o b al s ul p h ur m a xi m u m c o m es i nt o 

e ffect i n 2 0 2 0 or 2 0 2 5.

Act u al e nf orce me nt i n t he U S E C A, w here 

c o m pli a nce is s h are d b et wee n t he U S C G a n d 

E n vir o n me nt al Pr otecti o n A ge nc y ( E P A), will 

pr o ve i nteresti n g as t he t w o a ge ncies m a y t a ke 

di ffere nt a p pr o ac hes wit h res p ect t o t he me a ns 

of d eter mi ni n g c o m pli a nc e. B as e d o n re c e nt 

n oti fic ati o ns, t he U S C G will t a ke t he le a d a n d, 

w here p ote nti al vi ol ati o ns re m ai n u nres ol ve d, 

t he E P A will be n oti fie d a n d i n vesti g ate f urt her.

E arli er e n vir o n m e nt al r e g ul ati o ns w hi c h 

m a n d at e d s e gre g at e d b all ast t a n ks or d o u bl e 

h ulls w er e c o ntr o v ersi al i n s o m e r es p e cts, 

b ut s ol uti o ns t o t h e pr o bl e ms c o ul d b e f o u n d 

b e c a us e t h e r e g ul ati o ns w er e r o ot e d wit hi n 

tr a diti o n al s hi p d esi g n a n d s hi p b uil di n g 

pr a cti c es. Th e p ur p os es a n d r ati o n al es f or 

t h e  r e g ul ati o ns  w er e  cl e arl y  u n d erst o o d  

i nsi d e  t h e  i n d ustr y  a n d  o ut,  e v e n  w h e n  

p oliti c all y m oti v at e d. 

S o  w h at  h a s  c h a n g e d ?  Fi r st,  t h e  

e n vir o n m e nt al  gr o u ps  p us hi n g  t h e  air  

e missi o n a n d b all ast w at er a g e n d as h a v e 

e nj o y e d  p u bli c  s u p p ort,  t h e  i m p a ct  of  

w hi c h h as n ot b e e n f ull y r e c o g nis e d b y t h e 

i n d ustr y. Th e pr ess ur e t o a d o pt r e g ul ati o ns 

wit h o ut a t h or o u g h u n d erst a n di n g of t h eir 

i m p a ct m a y h a v e l e d t o a d o pti o n b ef or e t h e 

i n d ustr y w as r e a d y.

S ec o n d, b ot h t he B W M C o n ve nti o n a n d t he 

re visi o n of M A R P O L A n ne x VI i ntr o d u c e d 

n e w s ci e n c es, b ot h bi ol o g y a n d c h e mistr y, 

wit h w hic h t he i n d ustr y h a d little e x p erie nce. 

The y were als o ‘as pir ati o n al’ i n n at ure; a ne w 

c o nce pt f or i nter n ati o n al re g ul ati o n.

G o v e r n m e nts  a n d  p oliti ci a ns  –  a n d  

t h us t h e n ati o n al d el e g ati o ns t o I M O – 

f o u n d str o n g s u p p ort f or t h es e r e g ul ati o ns 

a m o n g t h eir el e ct or at es a n d p us h e d t h e 

r e g ul ati o ns  f or w ar d  o n  t h e  b asis  t h at  

s hi p pi n g  s h o ul d  pl a y  its  p art  i n  ‘ g oi n g 

gr e e n’ or ‘ b ei n g m or e s ust ai n a bl e’. 

W h at  w as  n ot  f ull y  a p pr e ci at e d  w h e n  

t h e  r e g ul ati o ns  w er e  b ei n g  d e v el o p e d  is  

t h at i n or d er t o pr ot e ct t h e e n vir o n m e nt, 

t h e i n d ustr y n e e ds pr a cti c al, a v ail a bl e a n d 

f e asi bl e t e c h n ol o g y, as w ell as e nf orc e m e nt 

t h at pr o vi d es a l e v el pl a yi n g fi el d t o all. We 

h a v e t o as k o urs el v es: D o t h es e re g ul ati o ns 

a c hi e ve t h at?

O n e l ess o n l e ar n e d is t h at d e v el o p m e nt 

of re g ul ati o ns wit h o ut t h e pri or a v ail a bilit y 

of  pr o v e n  t e c h n ol o gi c al  s ol uti o ns  is  a  

q uesti o n a ble p olic y at b est. The c o ns e q ue nces 

w e  ar e  n o w  f a c e d  wit h  fr o m  t h e  B W M  

C o n v e nti o n  si m pl y  c a n n ot  b e  all o w e d  t o  

h a p p e n a g ai n. 

We ar e o nl y at t h e b e gi n ni n g st a g es of  

deter mi ni n g t he l o n g-ter m i m plic ati o ns of t he 

l o w s ul p h ur cli m ate i n w hic h we n o w o p er ate 

– a n d h o w well t his re g ul ati o n c a n be c o m plie d 

wit h a n d e nf orce d.

T o a v oi d a r e p e at of p ast mist a k es, t h e  

i n d ustr y – cl ass s o cieties i ncl u de d – m ust act 

i n t hree w a ys.

We m ust e n g a g e as s o o n as is f e asi bl e i n 

t h e d e v el o p m e nt of n e w r ul es, r e g ar dl ess 

of t h e t y p e of r e g ul ati o ns b ei n g dis c uss e d. 

Cl ass s o ci eti es n o w h a v e c a p a biliti es t h at 

r a n g e f ar b e y o n d t e c h ni c al e v al u ati o n of 

st e el str u ct ur es, i. e. r es e ar c h i nt o h u m a n 

f a ct o r s,  e n vi r o n m e nt al  m a n a g e m e nt,  

o p e r ati o n al  effi ci e n c y  a n d  c o m pl e x  

t e c h n ol o g y s yst e ms. We s h o ul d bri n g t h es e 

s kills t o b e ar, b ut e v er y o n e i n t h e i n d ustr y 

n e e ds t o pl a y t h eir p art.

We ne e d t o u n derst a n d w h at t he p u blic at 

l ar ge w a nts, si nce t h at dri ves g o ver n me nts t o 

de vel o p re g ul ati o n a n d we m ust als o e d uc ate 

t he p u blic a b o ut w h at is fe asi ble. As we o The n 

he ar, t he i n d ustr y w o ul d b e ne fit fr o m a b etter 

p u blic pr o file.

Fi n all y, t here is a ne e d t o c o m m u nic ate t o 

t he re gi o n al a n d i nter n ati o n al re g ul at ors w h y 

cre ati n g u nil ater al re g ul ati o ns f or i nter n ati o n al 

s hi p pi n g will us u all y m a ke t he sit u ati o n w ors e 

r at her t h a n b etter. 

At pres e nt, t he m ari ne i n d ustr y is s aili n g i n 

c o nf us e d s e as - a n o ce a n o gr a p hic ter m f or ‘a 

hi g hl y dist ur be d w ater s urf ace wit h o ut a si n gle, 

well- de fi ne d directi o n of w a ve tr a vel’. My h o p e 

is t h at b y a d dressi n g t h es e af ore m e nti o n e d 

c h all e n ges he a d- o n, t o get her we c a n m a ke a 

s afe p ass a ge t o c al mer w aters. N A

N
e w  l e g al  m o v es  b y  t h e  E ur o p e a n  

P arli a m e nt  ar e  ai m e d  at  gi vi n g  

s hi p pi n g us ers access t o tr a ns p are nt 

d at a t hat i de nti fies t he m ost e fficie nt s hi ps a n d 

practices acc or di n g t o tra ns p ort press ure gr o u p 

Tra ns p ort & E nvir o n me nt ( T & E).

I n a v ote o n 2 8 A pril t his ye ar t he E ur o pe a n 

Parli a me nt a p pr o ve d le gisl ati o n t h at will s e e 

t he M o nit ori n g R e p orti n g a n d Verifi c ati o n  

( M R V) of i n di vi d u al s hi p e missi o ns b ec o me 

c o m p uls or y fr o m 1 Ja n u ar y 2 0 1 8. H o we ver, 

t he l e gisl ati o n c o mes wit h t he c o ntr o versi al 

r e q uir e m e nt  f or  t h e  p u bli c  dis cl os ur e  of  

e fficie nc y d at a, n ot t o me nti o n t he f act t h at 

t he E U is a g ai n p us hi n g I M O t o de vel o p its 

re g ul ati o ns q uic ker.

“ The p u blic discl os ure of f uel e fficie nc y d at a 

will e n ha nce c o m petiti o n f or t he best s hi ps a n d 

r o utes, w hic h i n t ur n will tri g ger mar ket f orces 

t h at will res ult i n f uel s a vi n gs,” s a ys t he l o b b y 

gr o u p T & E. A d di n g, “ The me as ure is a ste p pi n g 

st o ne t o C O2  t ar gets t h at will st art deli veri n g 

m uc h- nee de d c uts t o s hi p pi n g’s e ver- gr o wi n g 

e missi o ns.”

T h e  M R V  r e g ul ati o n  will  r e q uir e  s hi p  

o perat ors t o p u blicl y re p ort i nf or mati o n o n t he 

e n vir o n me nt al p erf or m a nce of s hi ps. “ C ar g o 

E missi o ns h a v e b e e n hi g h o n t h e m ariti m e a g e n d a i n t h e l ast f e w w e e ks wit h 

a cti vit y b ot h b y t h e E U a n d d eli b er ati o ns at t h e I M O’s M ari n e E n vir o n m e nt 

Pr ot e cti o n C o m mitt e e. S a n dr a S p e ar es e x a mi n es t h e l at est d e v el o p m e nts

E missi o ns: m or e t h a n j ust h ot air
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F e at ur e 1 |  R e g u l a ti o n s & C l a s s

T h e N a v al Ar c hit e ct  J u n e 2 0 1 5

o w ners a n d s hi p o perat ors ha ve bee n cr yi n g o ut 

f or e fficie nc y d at a – s o me alre a d y a d here t o a 

si milar yet v ol u nt ar y ‘ Cle a n S hi p pi n g I n de x’ – as 

t he m ore c ar g o a s hi p c a n c arr y usi n g t he s a me 

a m o u nt of f uel, t he m ore e fficie nt, cle a ner a n d 

c he a per t he ser vice.” H o we ver T & E s ays, “ F uel 

e fficie nc y i m pr o ve me nts will b e o ffs et b y t he 

i ncre ase i n tra ns p ort de ma n d”.

S otiris R a ptis, cle a n s hi p pi n g o fficer at T & E, 

s a ys: “ This l a w is e x pecte d t o pr o d uce a virt u o us 

circl e  of  i n cre as e d  tr a ns p are n c y,  i n cre as e d  

c o m p etiti o n a n d gre ater f u el e ffici e nc y. B ut 

t his is w here o ur c heeri n g st o ps. Gi ve n t hat t he 

sect or’s ra pi d gr o wt h is set t o o utstri p e fficie nc y 

g ai ns, o nl y C O 2  t ar gets u n der t he E U’s 2 0 3 0 

pl a n a n d E n er g y U ni o n c a n d eli ver a ct u al  

e missi o ns c uts.

“ The Mars hall Isl a n ds, t he e xiste nce of w hic h 

is t hre ate ne d b y risi n g se a le vels, has c alle d f or 

a gl o b al re d ucti o n t ar get o n m ariti me c ar b o n 

e missi o ns. W he n t he h ol ders of t he w orl d’s t hir d 

l ar gest s hi p pi n g re gistr y c a n see t he e xiste nti al 

t hre at p os e d b y risi n g s hi p pi n g e missi o ns, it’s 

ti me f or E ur o pe a n nati o ns t o ste p u p t o t he plate 

a n d s u p p ort de fi niti ve acti o n at t he I M O.” 

R a ptis  c o nti n u es:  “ C urr e ntl y  s hi ps  ar e  

res p o nsi ble f or o ver 3 % of gl o b al gree n h o us e 

g as ( G H G) e missi o ns. If t hese e missi o ns were 

re p orte d as a c o u ntr y, mariti me tra ns p ort w o ul d 

be E ur o pe’s ei g ht h l ar gest e mitter. Acc or di n g t o 

t he l atest I M O st u d y o n G H G e missi o ns fr o m 

s hi ps,  u n d er  a  b usi n ess- as- us u al  s c e n ari o,  

s hi p pi n g c o ul d re prese nt 1 0 % of gl o b al G H G 

e missi o ns b y 2 0 5 0.”

F oll o wi n g  t h e  v ot e  i n  t h e  E ur o p e a n  

P arli a m e nt,  i n  l at e  A pril,  a d o pti n g  M R V  

of  i n di vi d u al  s hi p  e missi o ns  of  C O 2 ,  t h e  

I nter n ati o n al C h a m b er of S hi p pi n g, BI M C O 

a n d I nterc ar g o iss ue d a st ate me nt s a yi n g t he 

v ote “ was e x pecte d, bei n g b ase d o n t he p olitic al 

a gree me nt re ac he d bet wee n t he E U i nstit uti o ns 

at t he e n d of l ast ye ar.  

“ H o w e v er,  t h e  s hi p pi n g  i n d ustr y  is  still  

dis a p p oi nte d b y t he Parli a me nt’s c o n fir mati o n 

of t he E U de cisi o n t o pre-e m pt t he c urre nt 

I M O ne g oti ati o ns o n a gl o b al d at a c ollecti o n 

s yst e m  o n  s hi p pi n g’s  C O 2  e missi o ns,  b y  

a d o pti n g a u nil ater al, re gi o n al re g ul ati o n o n 

t he m o nit ori n g, re p orti n g a n d veri fic ati o n of 

i n di vi d u al s hi p e missi o ns – w hic h will als o 

a p pl y t o n o n- E U fl a g s hi ps tra di n g t o E ur o pe – 

i n a d va nce of I M O c o m pleti n g its w or k.

“ U ntil n o w, wit h t he i n d ustr y’s s u p p ort, t he 

I M O ne g oti ati o ns ha ve bee n pr o gressi n g well. 

B ut t here is a d a n ger t h at t he E U i niti ati ve 

will be see n b y n o n- E U n ati o ns as a n atte m pt 

t o pres e nt t he m wit h a f ait acc o m pli. The E U 

R e g ul ati o n i ncl u d es c o ntr o versi al el e me nts,  

s u c h  as  t h e  p u bli c ati o n  of  c o m m er ci all y  

se nsiti ve d at a o n i n di vi d u al s hi ps, a n i de a w hic h 

ha d pre vi o usl y bee n rejecte d b y t he maj orit y of 

I M O g o ver n me nts d uri n g a me eti n g of t he 

Mari ne E nvir o n me nt Pr otecti o n C o m mittee i n 

Oct o ber 2 0 1 4.”

I n a d v a nc e of t he M E P C me eti n g w hic h 

e n d e d  o n  1 5  M a y  t h e  tr a d e  ass o ci ati o ns  

belie ve d “It will be vit al f or E U Me m ber St ates 

t o e x pl ai n h o w t he ne w E U Re g ul ati o n c a n be 

i m ple me nte d i n a way w hic h is f ull y c o m p ati ble 

wit h w h ate ver mi g ht b e a gre e d b y I M O f or 

gl o b al a p plic ati o n, i n t he i nterests of a v oi di n g 

t h e  u n h el pf ul  c o m pli c ati o n  of  a  s e p ar at e  

re gi o nal re gi me.

“ The s hi p pi n g i n d ustr y ass oci ati o ns reiterate 

t h at t he l atest I M O Gre e n H o us e G as St u d y, 

p u blis he d i n 2 0 1 4, f o u n d t h at i nter n ati o n al 

s hi p pi n g ha d re d uce d its t ot al C O2 e missi o ns b y 

m ore t ha n 1 0 % bet wee n 2 0 0 7 a n d 2 0 1 2, des pite 

a n i ncre ase i n mariti me tra de.”

F oll o wi n g t he M E P C me eti n g I C S s ai d it 

was “ ple ase d t hat I M O Me m ber St ates rejecte d 

t he i de a c o nt ai ne d i n t he E U Re g ul ati o n t h at 

c o m merci all y s e nsiti ve d at a a b o ut i n di vi d u al 

s hi ps s h o ul d be p u blis he d”.

I C S s ai d t h at, w hile s o me f or m of metric 

t o acc o u nt f or ‘tr a ns p ort w or k’ i n a d diti o n t o 

f uel c o ns u m pti o n re m ai ns o n I M O’s a ge n d a, 

t his n o w s e e ms li kel y t o b e si m pler t h a n t he 

metric c o nt ai ne d wit hi n t he E U R e g ul ati o n. 

“ This is t heref ore m ore li kel y t o be acce pt a ble 

t o I C S me m ber nati o nal ass oci ati o ns, w h o will 

re vie w t he o utc o me i n det ail at a m aj or I C S 

meeti n g at t he e n d of May. H o we ver, disc ussi o n 

wit hi n I M O o n t his c o ntr o versi al as pect is f ar 

fr o m o ver a n d will c o nti n ue at t he ne xt M E P C 

meeti n g i n A pril 2 0 1 6.”

I C S  s e cr et ar y  g e n er al  Pet er  Hi n c hliff e  

c o m m e nt e d:  “ T h ere  is  still  a  gre at  d e al  of  

u n c ert ai nt y  as  t o  w h ere  t h e  iss u e  of  C O 2  

d at a  c oll e cti o n  is  l e a di n g.  T h e  E ur o p e a n  

C o m missi o n still a p pe ars t o see t he ne xt ste p as 

bei n g t o use t his d at a t o est a blis h a ma n d at or y 

o perati o nal i n de xi n g s yste m t hat c a n e ve nt u all y 

b e us e d t o c h ar ge s hi ps m o ne y. The f act t h at 

c o m merci all y s e nsiti ve d at a a b o ut i n di vi d u al 

s hi ps will n ot b e p u blis he d u n d er t he I M O 

s yste m d o es n ot pre ve nt t his g o al fr o m b ei n g 

p urs ue d. The s a me a p plies t o t he E U s yste m, 

e ve n if t he E ur o p e a n C o m missi o n a gre es t o 

ali g n its s yste m m ore cl osel y wit h t hat e ve nt uall y 

a gre e d b y I M O b y dr o p pi n g t he p u blic ati o n 

ele me nt, w hic h is b y n o me a ns cert ai n”.

I C S re ce ntl y dis miss e d t he cl ai m b y T & E 

t h at  m o d er n  s hi ps  are  s o m e h o w  l ess  C O2  

e fficie nt t h a n t h os e b uilt o ver 2 0 ye ars a g o as 

‘fa ncif ul’. “ T & E b ases its cl ai ms o n a re p ort it has 

c o m missi o ne d fr o m t he res pecte d c o ns ult a nc y 

C E D elft, b ut it h as us e d t he fi n di n gs ver y 

s el e cti vel y. M ore o ver, t h e a ct u al d at a fr o m  

w hic h t he re p ort’s a n al ysis is deri ve d fi nis hes 

b ef ore t he w orl d wi de i m ple me nt ati o n of t he 

E ner g y E fficie nc y Desi g n I n de x ( E E DI). ftis 

c a me i nt o f orce i n 2 0 1 3 as p art of t he I M O 

ma n dat or y p ac ka ge of C O 2 re d ucti o n me as ures 

(a me n d me nts t o M A R P O L A n ne x VI). 

T h e  T & E  st at e m e nt  a p p e ars  t o  c o nf us e  

o ver all desi g n e fficie nc y wit h a n ‘esti m ate of 

f uel e fficie nc y’ b ase d o n ge neric d at a. “ M o der n 

s hi ps are desi g ne d f or o pti mal e fficie nc y w hic h 

re q uires f ar l ess f u el t o b e c o ns u m e d t h a n  

pre vi o usl y. L ar gel y as a res ult of f uel e fficie nt 

o p er ati o ns,  t h e  l at est  I M O  Gr e e n  H o us e  

G as  St u d y,  p u blis h e d  i n  2 0 1 4,  s h o ws  t h at  

i nter n ati o n al s hi p pi n g re d uce d its t ot al C O2 
e missi o ns b y m ore t h a n 1 0 % b et we e n 2 0 0 7 

a n d 2 0 1 2, at a ti me w he n de ma n d f or mariti me 

tra ns p ort c o nti n ue d t o i ncre ase.

“It is n ot hel pf ul f or T & E t o t wist t he res ults of 

t he C E Del Th st u d y t o i m pl y t hat t he I M O E E DI, 

de vel o pe d b y t he c o m bi ne d tec h nic al e x pertise 

of all t he w orl d’s mariti me nati o ns, is s o me h o w 

i n a de q u ate. M o der n s hi ps, b uilt i n li ne wit h 

t he E E DI t ar gets w hic h c a me i nt o e ffe ct i n 

Ja n u ar y 2 0 1 5, are re q uire d t o b e desi g ne d t o 

b e at le ast 1 0 % m ore e fficie nt (c o m p are d t o 

t he a gre e d I M O refere nce li ne), w hile s hi ps 

b uilt a Ther 2 0 3 0 will b e 3 0 % m ore e ffici e nt. 

C o m bi n e d  wit h  c o nti n u o usl y  i m pr o vi n g  

o perati o nal f uel e fficie nc y me as ures, s u p p orte d 

b y t he ma n d at or y use of S hi p E ner g y E fficie nc y 

M a n a g e m e nt  Pl a ns  a n d  n e w  t e c h n ol o g y,  

t he a ct u al C O2  re d u cti o ns a c hi e ve d will b e 

e ve n gre ater. This is s o met hi n g o n w hic h t he 

s hi p pi n g  i n d ustr y  a n d  its  re g ul at or,  I M O,  

s h o ul d be c o n grat ul ate d rat her t ha n criticise d.”

C o m me nti n g o n t he I C S c o m me nts rese arc h 

c o m p a n y C E D elft s ai d it h a d st u di e d t h e  

d e vel o p me nt of t he Esti m ate d I n d e x Val u e  

( EI V) of b ul kers a n d t a n kers si nce 1 9 6 0 a n d of 

c o nt ai ner s hi ps si nce 1 9 7 0. The EI V f or m ul a 

is a si m pli fie d f or m of t he E ner g y E fficie nc y 

Desi g n I n de x ( E E DI) t hat was use d b y t he I M O 

t o c alc ul ate t he E E DI refere nce li nes ( w hic h 

were set as t he best fit a vera ge li nes of all EI Vs 

i n t he peri o d 1 9 9 9- 2 0 0 9). “It c a n t heref ore be 

c o nsi dere d as a si m ple yet acce pte d me as ure 

of desi g n e fficie nc y. We h a ve c alc ul ate d EI Vs 

o n t he b asis of I H S a n d Cl ar ks o n d at a b ases, as 
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di d t he I M O. The st u d y s h o ws t hat t he EI V of 

ne w s hi ps was o n a vera ge w orse t ha n t he E E DI 

refere nce li ne f or s hi ps b uilt i n t he 1 9 6 0s a n d 

1 9 7 0s, i m pr o ve d c o nsi dera bl y i n t he 1 9 8 0s a n d 

t he n deteri orate d a gai n. 

“ This me a ns t h at, o n a ver a ge, a s hi p b uilt 

ar o u n d  2 0 1 0  h a d  a  d esi g n  effi ci e n c y  ( as  

re pres e nte d b y t he EI V) t h at w as w ors e t h a n 

a si mil ar s hi p (s a me s hi p t y pe, s a me size) b uilt 

ar o u n d 1 9 9 0. Acc or di n g t o t he rese arc h “ O ne 

of t he m ai n re as o ns w h y m o der n s hi ps h a ve 

a d esi g n e ffici e nc y t h at is w ors e t h a n s hi ps 

b uilt ar o u n d 1 9 9 0 is t hat m o der n s hi ps are, o n 

a vera ge, f uller ( m ore bl oc k-li ke). The re as o n f or 

t his is t hat w he n frei g ht rates are hi g h, it ma kes 

s e ns e t o b uil d f ull s hi ps b ec a us e wit hi n dr a Th 

a n d le n gt h c o nstrai nts, t he y c a n tra ns p ort m ore 

c ar g o t ha n a m ore sle n der s hi p.  

“ Th e EI V f or m ul a as est a blis h e d b y t h e 

I M O d oes n ot t a ke i nt o acc o u nt i m pr o ve me nts 

i n t h e f u el effi ci e n c y of e n gi n es. O ur d at a 

s o urc es d o n ot all o w a n e v al u ati o n of t his 

i m p act. H o we ver, ot her s o urces s h o w t h at t he 

f uel e fficie nc y of e n gi nes h as i m pr o ve d si nce 

1 9 9 0. If o ne were t o t a ke t his i nt o acc o u nt, t he 

d eteri or ati o n i n d esi g n e ffi ci e nc y si nc e 1 9 9 0 

w o ul d li kel y h a ve b ee n less t h a n we re p orte d. 

O ur met h o d ol o g y c o m p ares si mil ar s hi ps. We 

h a ve n ot st u die d h o w t he fleet a ver a ge desi g n 

e ffi ci e n c y h as e v ol v e d, e. g. d u e t o c h a n g es 

i n  s hi p  si z e.  T his  is  es p e ci all y  i m p ort a nt  

f or c o nt ai n er s hi ps, t h e si z e of w hi c h h as  

i n cre as e d c o nsi d er a bl y i n t h e p ast d e c a d es. 

O ur c o n cl usi o ns rel at e t o d esi g n e ffi ci e n c y. 

We d o n ot m a ke cl ai ms a b o ut o p er ati o n al f uel 

e fficie nc y”, s ai d a D el Th st ate me nt i n res p o ns e 

t o I C S criticis ms.   

J o h n Ma g gs, p olic y a d vis or at S e as At Ris k 

a n d presi de nt of t he Cle a n S hi p pi n g C o aliti o n, 

s a ys: “ C E D el Th’s st u d y f or S e as At Ris k a n d 

T & E f o u n d t hat s hi ps c a n i m pr o ve t heir desi g n 

e fficie nc y b y a b o ut 5- 1 5 % o n a ver a ge j ust b y 

g oi n g b ac k t o 1 9 9 0 desi g ns al o ne. As C E Del ft 

has reiterate d, its fi n di n gs are b ase d o n t he d at a 

a n d EI V/ E E DI f or m ul ae w hic h t he I M O itself 

us e d. The I C S n o w ne e ds t o t a ke t he res ults 

s eri o usl y a n d s h o w us w h y t he E E DI t ar gets 

s h o ul d n’t be re vie we d.” N A

A
d v a n c e d  t e c h n ol o gi es  us e d  f or  

n ort her n re gi o n al d e vel o p me nt h as 

sti m ul at e d t h e R ussi a n R e gist er of 

S hi p pi n g ( R S) t o pr o vi de a de q u ate re g ul at or y 

a n d tec h nic al s ol uti o ns f or t he s ect or. 

N o w a d a ys, R S is a cti vel y i n vesti n g i n t h e 

de vel o p me nt of r ules de ali n g wit h ice-resist a nt 

it e ms a n d ris k re d u cti o n m e as ures d uri n g 

o p er ati o ns i n t he h ars h n ort her n cli m ate. 

“ Th e q u esti o n o n t h e a ge n d a is t o a d a pt 

t h e R e gist er stri n g e nt re q uire m e nts f or i c e 

s hi ps  t o  t h e  c urr e nt  s hi p  o w n ers’  n e e ds  

a n d  o p p ort u niti es  wit h o ut  d etri m e nt  t o  

o p er ati o n al s af et y”, M a xi m B o y k o, h e a d t o 

De p art me nt of S cie nti fic Res e arc h, n ote d.

A m o n g t he iss ues a d dress e d b y t he Re gister 

is t he o p p ort u nit y f or re d uci n g re q uire me nts 

i n  r es p e ct  of  t h e  a n n u al  dr y- d o c k  s ur v e y  

of  s hi ps.  Ac c or di n g  t o  B o y k o;  “ T h e  ti m e  

i nt er v al  e xt e nsi o n  b et w e e n  t h es e  s ur v e ys  

w o ul d  b e  p ossi bl e  d u e  t o  a  n u m b er  of  

alter n ati ve me as ures: u n der w ater h ull s ur ve y, 

m o nit ori n g of h ull-str u ct ur al stre n gt h, h ull 

d a m a ge, pr o p ulsi o n pl a nt a n d ste eri n g ge ar, 

a p pli c ati o n of c orr osi o n- a n d we ar-resist a nt 

c o veri n gs o n b o ar d. The res e arc h res ults will 

b e i nc or p or ate d i n t he R S R ules”. 

The Ice C erti fic ate iss ue d b y R S f or s hi ps of 

a di ffere nt t y p e is als o t o b e el a b or ate d o n i n 

acc or d a nce wit h tec h n ol o gic al de vel o p me nts. 

At pres e nt, t he certi fic ate c o nt ai ns i nf or m ati o n 

o n m e as ures f or s afe s p e e d m o d e o bs er v a n c e 

a n d o n dist a n c es a s hi p c a n c o v er i n i c e. 

P er missi bl e c o n diti o ns ar e d e v el o p e d o n 

t h e b asis of d at a o n a ct u al i c e p ar a m et ers, 

s hi p t e c h ni c al c o n diti o ns, i n cl u di n g t h at of 

pr o p ulsi o n pl a nt a n d st e eri n g g e ar i n e a c h 

c as e. F urt h er d e v el o p m e nt of t h e c erti fi c at e 

is c o v er f or, n ot o nl y n or m al o p er ati o ns, b ut 

e m er g e n c y m o d es of s hi p m o v e m e nt as w ell, 

w h e n t h e s p e e d a n d m o v e m e nt p att er n is 

n ot c o ntr oll e d. 

I nfr astr u ct ur e d e v el o p m e nt f or o ffs h or e 

fi el ds i m pli es t h e l a yi n g of s u bs e a pi p eli n es 

t o  e ns ur e  cr u d e  s u p pl y  t o  si n gl e- p oi nt  

m o ori n gs t o b e t h e n s hi p p e d b y t a n kers. To 

pr o m ote a s afe d e vel o p me nt of t he res o urc es 

of t he N ort h, t he R S R ul es c o nt ai n a d diti o n al 

r e q uir e m e nts f or pi p eli n e c o nstr u cti o n i n 

l o w-te m p er at ure are as.

T h e r e q uir e m e nts i n cl u d e m e as ur es f or  

pi p eli n e pr ot e cti o n fr o m gl a ci al e x ar ati o n; 

t h at  is  pr ot e cti o n  fr o m  t h e  b ott o m  s oil  

b ei n g pl o u g h e d b y i c e b o di es, pres cri bi n g a 

pr ot e cti v e l a y er of s e a b e d s oil as n e c ess ar y 

pr o c e e di n g  fr o m  i c e  p ar a m et ers  a n d  t h e  

r es ults  of  i c e  g o u g e  e n gi n e eri n g  st u di es.  

B esi d es, c o m pli a n c e wit h R S re q uire m e nts 

f or m ateri als a n d sc o p e of steel pi p es pr o d uct 

testi n g is of gre at i m p ort a nce t o re d uce ris ks of 

pi p eli ne o p er ati o n at l o w te m p er at ures.

T h e pr o c ess of d esi g ni n g e q ui p m e nt t o  

o p er ate i n ice c o n diti o ns is str ate gic b y n at ure, 

si nce it re q uires seri o us i n vest me nts a n d a s oli d 

s ci e nti fi c a n d t e c h ni c al b asis. D e vel o p m e nt 

a n d el a b or ati o n of re q uire me nts i n t he s afet y 

s p h er e  of  s hi ps  a n d  ot h er  i c e  n a vi g ati o n  

f acilities is t he pri orit y tre n d of t he R S scie nti fic 

a n d res e arc h p olic y. N A

ft e R ussi a n R e gist er of S hi p pi n g h as m or e t h a n 3, 0 0 0 s hi ps a n d ot h er 

i c e n a vi g ati o n f a ciliti es, c o v er e d b y its cl ass r ul es, c o n fir mi n g R S as a n 

a ut h orit y i n t his ar e a of cl assi fi c ati o n s er vi c es

R u ssi a n R e gist er r e v els i n Ar cti c r ul es 

M a xi m B o y k o s a y s t h er e i s a n e e d t o 

a d o pt R s r e q uir e m e nt s f or i c e Cl a s s s hi p s
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I
nte ns e c o m p etiti o n, f alli n g re v e n u es, a 

st ati c gl o b al e c o n o m y a n d s hi p pi n g a n d 

s hi p b uil di n g m ar kets t h at are distress e d is 

t he di ffic ult m acr o- vi e w u n d er w hic h Dr B S 

Par k h as t a ke n o ver as C h air m a n a n d C E O at 

t he K ore a n Re gister ( K R).

I n a d diti o n t o t h e e c o n o mi c di ffi c ulti es 

t h e  c o ns e q u e n c es  of  t h e  S e w ol  dis ast er  

is  still  b ei n g  f elt,  n ot  j ust  at  K R,  b ut  

t hr o u g h o ut S o ut h K or e a a n d t h e s hi p pi n g 

i n d ust r y.  T h e  lif e  s e nt e n c e  h a n d e d  t o  

t h e c a pt ai n of S e w ol  a n d t h e r esi g n ati o n 

of t h e f or m er K R c hi ef h as a d d e d t o t h e 

c h all e n g es t h at K R m ust o v er c o m e.

A f or mer C O O of t he K ore a P &I Cl u b a n d 

C E O at Wels o n K ore a I ns ur a nce Br o kers Par k 

t o o k o v er f oll o wi n g t h e d e p art ure of C h o n 

Yo u n g- Ki, w hic h w as preci pit ate d b y criticis ms 

le velle d at K R o ver t he i ns p ecti o ns c arrie d o ut 

o n S e w ol s o me t w o m o nt hs pri or t o its l oss.

The a p p oi nt me nt of Par k, h o we ver, is a ne w 

b e gi n ni n g; a c h a n c e t o d e v el o p K R a n d t o 

m o ve o n fr o m t he c at astr o p he of t he l ast ye ar. 

A n d t he m o ves t o de vel o p t he b usi ness h a ve 

alre a d y b e g u n.

“ T o  c o p e  wit h  t h es e  c o m pl e x  a n d  e v er  

c h a n gi n g  b usi n ess  s urr o u n di n gs,  w e  h a v e  

e n de a v ore d t o di versif y o ur b usi ness p ortf oli o 

i nt o n o n- m ari ne sect ors s uc h as o ffs h ore, n a v al 

b usi ness, re ne w a ble e ner g y a n d ot her rel ate d 

s ect ors. Th at s ai d, K R is k n o w n t he w orl d o ver 

f or its te c h n ol o g y a n d we will m ai nt ai n a n d 

e n h a nc e t he q u alit y of o ur te c h nic al s er vic es 

i n  all  s e ct ors  a n d  all  m ar k et  c o n diti o ns,”  

e x pl ai ne d Par k.

I n  a d diti o n  K R  r e c o g nis es  t h at  n e w  

tec h n ol o gies s uc h as t he i ncre as e i n v ol u me of 

rele v a nt d at a, t he s o-c alle d ‘ Bi g D at a’ e x pl osi o n, 

are “ b e gi n ni n g t o p e n etr at e” t h e m ariti m e 

m ar k et  a n d  t h e  i nfl u e n c e  of  si g nifi c a nt  

r e g ul at or y  c h a n g es  a n d  e n vir o n m e nt al  

a w are ness are all “g a me c h a n gers”, s a ys Par k.

F or t h es e r e as o ns K R b eli e v es t h at its 

t ar g et f or t h e f ut ur e m ust b e a n a d vis or y 

r ol e  t o  t h e  i n d u st r y.  “ O u r  g o al  f or  

mi d-l o n g t er m m a n a g e m e nt i m pr o v e m e nt 

a n d  gr o wt h  is  t o  b e  a  ‘ C o m pr e h e nsi v e  

Te c h ni c al A d vis or’ t o t h e m ariti m e m ar k et. 

I n a d diti o n, w e ai m t o o p er at e ‘ B e y o n d 

C o m pli a n c e’ t o d eli v er hi g h q u alit y s er vi c es 

t h at e x c e e d o ur c ust o m er’s e x p e ct ati o ns.”

H o we ver, K R f aces i nte ns e c o m p etiti o n i n 

t he m ar ket fr o m a n u m b er of cl ass s o ci eti es 

t h at are d e vel o pi n g f ast. To c o m p ete i n t his 

m ar ket K R is l o o ki n g t o a d d t o t he tr a diti o n al 

cl assi fi c ati o n s er vi c es w hi c h f o c us o n s afet y 

a n d q u alit y of s hi ps b y d e v el o pi n g s ur v e y 

g ui deli nes i ncl u di n g tec h nic al re g ul ati o ns f or 

s hi ps o p er ati n g i n c h alle n gi n g cli m ates s uc h as 

t he P ol ar Re gi o ns a n d o ffs h ore f acilities.

S u c h  a  m o v e  will  r e q uir e  r es e ar c h  a n d  

d e v el o p m e nt  of  t e c h n ol o g y  f or  e n er g y  

effi ci e n c y  of  v ess els  i n  g e n er al  a n d  of  

g as-f uelle d vess els i n p artic ul ar.

“ Fi n all y, w e ar e w or ki n g h ar d t o cr e at e  

m ut u all y  b e n efi ci al  p art n ers hi ps  a cr oss  

t h e i n d ustr y t o h el p i m pl e m e nt re g ul at or y 

c o m pli a nce a n d deli ver t he b es p o ke s ol uti o ns 

e x p ecte d i n t he f ut ure. O ur ai m is t o s er ve o ur 

c ust o m ers b e y o n d re g ul at or y c o m pli a n c e,” 

e x pl ai ns Par k.

U nf ort u n atel y t he e c o n o mi c o utl o o k m a y 

h a m p er t h e d e v el o p m e nt of t h e m ariti m e  

b usi ness i n ge ner al a n d Par k descri b es a ble a k 

pict ure f or t he i m me di ate f ut ure. 

“It s e e ms t h at t h e s hi p pi n g i n d ustr y will 

f a c e m a n y m or e c h all e n gi n g y e ars d u e t o  

c o nti n ui n g  o v ers u p pl y  iss u es  i n  t h e  b ul k  

c arri er a n d t a n ker s e ct ors. Gr o wt h i n m e g a 

si z e d  s hi ps  a n d  hi g h- effi ci e n c y  v ess els  as  

w ell  as  c ost  m a n a g e m e nt  a cti viti es  will  

als o i nt e nsif y c o m p etiti o n a m o n g s hi p pi n g 

c o m p a ni e s.  C o u pl e d  wit h  t hi s,  t h e  

pr ol o n g e d e c o n o mi c d o w nt ur n is li k el y t o 

e n c o ur a g e  a  r e or g a nis ati o n  of  c o nt ai n er  

s hi p pi n g r o ut es a n d c h a n g es i n m ar k eti n g 

n et w or ks. Th e e m er g e n c e of s h al e g as a n d 

t h e r e distri b uti o n of r e fi n eri es will i m p a ct 

t h e t a n k er m ar k ets a n d l o w oil pri c es ar e 

e x p e ct e d t o e n c o ur a g e s hi p p ers t o pr ess f or 

l o w er fr ei g ht r at es,” h e pr e di cts.

P ar k  a d mits  t h at  t h e  “sl u g gis h  a n d  

c o m plic ate d m ar ket” will i ne vit a bl y a ffect t he 

de vel o p me nt at K R, b ut he i nsists t he gr o u p is 

well p ositi o ne d t o s u p p ort c ust o mers i n b ot h 

b o o mi n g a n d c o ntr acti n g m ar kets.

“ A q uiet s e a will n ot m a ke a gre at c a pt ai n”, 

he s a ys, a d di n g, “ Yo u c a n tell t he g o o d c a pt ai ns 

b y h o w t he y b e h a ve w he n f aci n g u ne x p ecte d 

e v e nts  a n d  e xtr e m e  sit u ati o ns.  T h e  a bl e  

c a pt ai n will m a ke br a ve decisi o ns t o o verc o me 

a d versit y a n d kee p his s hi p o n tr ac k.”

K R  h a s  s uff e r e d  a n d  o v e r c o m e  a  

s e ri e s  of  h ar ds hi p s  o v e r  r e c e nt  y e ars,  

p arti c ul arl y a g ai nst t h e b a c k dr o p of t h e 

h ars h e c o n o mi c cli m at e.

P ar k’s  m a ntr a  h ar ks  b a c k  t o  St e p h e n  

C or ve y, t h e A m eri c a n a ut h or, e d u c at or a n d 

b usi n ess m a n, w h o s ai d: “‘ B e a li g ht, n ot a 

j u d ge. B e a m o d el, n ot a criti c’. D uri n g m y 

te n ure, I will w or k h ar d t o assist m y st a ff t o 

ac hie ve o ur g o al of deli veri n g q u alit y tec h nic al 

s er vices t o o ur clie nts.” N A

F e at ur e 1 |  R e g u l a ti o n s & C l a s s

T h e N a v al Ar c hit e ct  J u n e 2 0 1 5

A Th er s p e n di n g t h e b ul k of his c ar e er at P a n O c e a n S hi p pi n g C o., Lt d. Dr. B S 

P ar k j oi n e d t h e K or e a n R e gist er as C h air m a n a n d C E O. A Th er s o m e m o nt hs 

s ettli n g i n t o his n e w j o b h e t al ks t o The N a v al Arc hitect  a b o ut his as pir ati o ns 

f or t h e c o m p a n y a n d t h e c h all e n g es t h at t h e cl assi fi c ati o n s o ci et y f a c es

“ A m o d el n ot a criti c ”

Dr B s P ar k 

s a y s t h at t h e 

c h all e n gi n g 

e c o n o mi c cli m at e 

will s e e t h e K or e a n 

R e gi st er di v er sif y 

a n d e x p a n d it s 

s er vi c e s
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G et i n t o u c h wit h i n d u st r y l e a d e r s f r o m all o v e r t h e w o rl d. J oi n o n e of t h e m a n y c o nf e r e n c e s o n t hi s y e a r’ s k e y 

e x hi biti o n t h e m e s: S hi p ef Th ci e n c y, T e c h n ol o gi c al l e a d e r s hi p, N e w m a r k et o p p o rt u niti e s a n d H u m a n c a pit al.  

F o r a n u p d at e d p r o g r a m m e a n d e x hi bit o r li st, pl e a s e c h e c k w w w. e u r o p o rt. nl o r d o w nl o a d t h e E u r o p o rt a p p.

R e gi st e r n o w 
f o r a f r e e vi sit! 
w w w. e u r o p o rt. nl/

r e gi st r ati o n

A D V A N CI N G M A RI TI M E L E A D E R S HI P

w w w. e u r o p o rt. nl

a d v _ E ur o p ort 2 0 1 5 _ 1 7 5 x 1 3 2 m m- b e z o e k ers.i n d d   1 4/ 1 4/ 2 0 1 5   1 0: 1 7: 3 7 A M

N A J u n e 1 5 - p 2 9.i n d d   3 2 8/ 0 5/ 2 0 1 5   1 0: 2 2: 2 0



3 0

L
N G  is  r e c o g nis e d  as  a  vi a bl e  f u el  

f or  s hi ps,  w hi c h  will  c o ntri b ut e  

si g ni fic a ntl y t o a re d ucti o n of p oll ut a nt 

e missi o ns, m ost n ot a bl y S O x a n d p arti c ul ate 

m att er. Th e m ost c o n v e ni e nt st or a g e of t h e 

f u el is as a li q ui d, w hi c h i m pli es st or a g e at 

cr y o ge ni c te m p er at ures.

This is c urre ntl y d o ne i n c yli n dric al d o u bl e 

w all e d pr ess uris e d t a n ks, wit h t h e a n n ul ar 

s p a c e v a c u u me d. This s h a p e is n ot e as y t o fit 

i n a s hi p d esi g n. M ore o ver u p- c o mi n g I M O 

re g ul ati o ns re q uire a mi ni m u m s afe dist a nc e 

b et w e e n  L N G  t a n ks  a n d  t h e  s hi p’s  s h ell,  

w hi c h f urt h er r estri cts t h e n a v al arc hit e ct’s 

d esi g n s p a c e.

T h e i d e a d es cri b e d i n t his arti cl e is a 

first  pri n ci pl es  a p pr o a c h,  t o w ar ds  t a n k  

pl a c e m e nt, pr o vi di n g m or e d esi g n fr e e d o m 

wit h o ut  c o m pr o misi n g  s af et y,  or  e v e n  

i m pr o vi n g s af et y.

S af et y c o n si d er ati o n s
I M O’s dr a Th i nt er n ati o n al c o d e of s af et y f or 

s hi ps usi n g g as es or ot h er l o w-fl as h p oi nt 

f u els (I G F C o d e) sti p ul ates a mi ni m u m s afe 

dist a nc e b et we e n a st or a ge f u el t a n k a n d t he 

s hi p’s s h ell of 1/ 5t h of t h e s hi p’s b e a m, B. At 

ot h er l e vels t he dist a nc e s h o ul d ne ver b e l ess 

t h a n 7 6 0 m m (I G F 2 0 1 4). Fi g ure 1 ill ustr ates 

t h es e re q uire me nts.

F e at ur e 2 |  L N G & L P G

T h e N a v al Ar c hit e ct  J u n e 2 0 1 5

L o c ati n g L N G f u el t a n ks i n s hi ps a n d t h e 1/ 5 B is a b ur ni n g iss u e as n e w 

d esi g ns ar e d e v el o p e d. Al e x W. Vr e d e v el dt, s e ni or s ci e ntist a n d M artij n 

G. H o o g el a n d, Pr oj e ct m a n a g er, b ot h at t h e Net h erl a n ds Or g a nis ati o n f or 

A p pli e d S ci e nti fi c R es e arc h, T N O r e p ort o n t h e cr as h w ort hi n ess of g as 

p o w er e d s hi ps

L N G t a n k ‘f e n d er’ t a k es v ess el d esi g n 
b e y o n d B / 5

Al e x Vr e d e v el dt, s e ni or s ci e nti st at T N O

M artij n H o o g el a n d pr oj e ct m a n a g er at T N O

Fi g ur e 1  Pr o hi bit e d l o c ati o n s f or f u el t a n k s
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This r e q uir e m e nt h as b e e n t a k e n fr o m 

e xisti n g I M O r e g ul ati o ns f or s e a g oi n g 

g as t a n k ers (I G C 2 0 1 4), w hi c h h as pr o v e n 

s atisf a ct or y o v er t h e p ast 5 0 y e ars. I n f a ct 

t h e  B/ 5  r e q ui r e m e nt  h as  b e e n  c o pi e d  

f r o m  t h e  e arl y  S O L A S  r e g ul ati o ns  o n  

d a m a g e  st a bilit y  w hi c h  is  i ns pi r e d  b y  

d a m a g e st atisti cs r e c or d e d b et w e e n 1 9 4 8 

a n d  1 9 6 6.  Fi g u r e  2  s h o w s  t h e  a ct u al  

c u m ul ati v e pr o b a bilit y d e nsit y f u n cti o n 

us e d at t h at ti m e. 

It  s h o ws  t h at,  gi v e n  a  c ollisi o n,  t h e  

pr o b a bilit y of t h e d a m a g e p e n etr ati o n n ot 

e x c e e di n g 1/ 5t h of t h e s hi p’s b e a m e q u als 

5 5 %.  It  als o  s h o ws  t h at  i n  4 5 %  of  t h e  

c ollisi o n c as es, t his dist a n c e is e x c e e d e d. 

O b vi o usl y t h es e st atisti cs ar e o ut d at e d; s hi p 

str u ct ur es h a v e c h a n g e d si g ni fi c a ntl y si n c e 

t h e l at e si xti es of t h e pr e vi o us c e nt ur y, s o 

h a v e s hi p si z es.

D o u bl e w all str u ct ur es, b ul b o us b o ws, 

f r a mi n g  dir e cti o n,  i m pr o v e d  m at eri al,  

t e nf ol d i n cr e as e d gr oss t o n n a g e (t o n a m e a 

f e w) all h a v e i n fl u e n c e o n t h e r esist a n c e a n d 

i m p a ct d uri n g a c ollisi o n. A n ot h er as p e ct 

is cr as h w ort hi n ess, t h at is t h e a bilit y of a 

s hi p str u ct ur e t o r esist a c ollisi o n, w hi c h 

d e p e n ds l ar g el y o n t h e a ct u al str u ct ur al 

d esi g n a n d a p pli e d m at eri als. This as p e ct is 

n o w i g n or e d i n I M O r e g ul ati o ns. 

A c o m m o n w a y of d e ali n g wit h s af et y, or 

r at h er ris k i n g e n er al, is t hr o u g h c o n d u cti n g 

a f or m al s af et y ass ess m e nt. It d e fi n es ris k 

R, as a m ulti pli c ati o n of t h e pr o b a bilit y 

of a n u n d esir a bl e e v e nt o c c urri n g b y t h e 

e ff e cts of s u c h a n e v e nt. Ta bl e 1 s h o ws a 

v er y us ef ul, i nt uiti v e, dis pl a y of ris k. Li k el y 

e v e nts wit h s e v er e e ff e cts ar e u n a c c e pt a bl e. 

H o w e v er, w h e n e ff e cts ar e ‘sli g ht’, a hi g h 

o c c u r r e n c e  p r o b a bilit y  i s  a c c e pt a bl e.  

E v e nts  wit h  s e v e r e  c o ns e q u e n c es,  li k e  

a n  ai r  c r aft  c r as h,  ar e  a c c e pt a bl e  o nl y  

w h e n t h eir pr o b a bilit y of o c c urr e n c e is 

s u ffi ci e ntl y l o w.

Cr a s h w ort hi n e s s a n d t h e 
pr o b a bilit y of Th o o di n g
A b o ut 1 0 ye ars a g o, a E ur o p e a n pr oj e ct w as 

c arri e d o ut o n t h e e ff e ct of cr as h w ort hi n ess 

o n  t h e  p r o b a bilit y  of  fl o o di n g  

( Cr as h c o ast er). Th e r es ults w er e r e p ort e d 

t o  I M O  i n  a n  I N F  p a p er  s u b mitt e d  b y  

G er m a n y  (I M O  2 0 0 3).  It  d e m o nstr at e d 

Fi g ur e 2  D a m a g e st ati sti c s ( S o ur c e: M C A 1 9 9 9)

T a bl e 1  A t y pi c al ri s k m atri x

Fi g ur e 3 C o m p ari s o n t e st s a n d pr e di cti o n s

N A J u n e 1 5 - p 3 0 + 3 1 + 3 2 + 3 3 + 3 4.i n d d   3 1 2 9/ 0 5/ 2 0 1 5   1 6: 5 2: 1 7
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t h at  p r e di cti n g  t h e  c olli si o n  e n e r g y  

a bs or bi n g c a p a cit y of a s hi p str u ct ur e is 

f e asi bl e wit h o ut e x c essi v e e ff orts.

Fi g ur e  3  s h o ws  a  t y pi c al  r es ult  f r o m  

t his pr oj e ct w h er e r es ults fr o m a n a ct u al 

f ull  s c al e  c ollisi o n  t est  ( Fi g ur e  4)  w er e  

c o m p ar e d  wit h  si m ul ati o n  r es ults.  T h e  

d e pi ct e d r es ults r ef er t o a s h ort s e a g e n er al 

c ar g o s hi p wit h a l e n gt h of 8 0 m. I n f a ct t h e 

I N F p a p er pr o p os es a pr o c e d ur e w h er e 

e x c e pti o n al  cr as h w ort hi n ess  of  a  s hi p  

st r u ct ur e  is  ‘r e w ar d e d’  wit h  a  r e d u c e d  

pr o b a bilit y of fl o o di n g of c o m p art m e nts 

pr ot e ct e d b y s u c h str u ct ur es ( a n d t h er ef or e 

a hi g h er att ai n e d s u b di visi o n i n d e x A).

This a p pr o a c h is i n f a ct a d o pt e d b y t h e 

E ur o p e a n  i nl a n d  w at er w a y  a ut h oriti es  

al b eit f or t a n k ers c arr yi n g h a z ar d o us c ar g o 

ai mi n g at r e d u ci n g t h e pr o b a bilit y of l oss of 

c o nt ai n m e nt, r at h er t h a n d a m a g e st a bilit y. 

It is n o w p art of t h e r e g ul ati o ns o n t h e 

c arri a g e  of  h a z ar d o us  c ar g os  o n  i nl a n d 

w at er w a ys ( A D N 2 0 1 4, c h a pt er 9. 3. 4). As 

a  c o ns e q u e n c e,  m a n y  i nl a n d  w at er w a y  

t a n k ers ar e n o w fitt e d wit h a cr as h w ort h y 

si d e str u ct ur e.

Cr a s h w ort hi n e s s of L N G t a n k s
F oll o wi n g t h e w or k d o n e i n t h e E ur o p e a n 

pr oj e ct, a n i niti ati v e w as t a k e n t o i n v esti g at e 

t h e  c r as h w ort hi n ess  of  L N G  st or a g e  

t a n ks wit h r es p e ct t o s hi p c ollisi o ns. Th e 

m ai n g o al w as t o est a blis h t h e a ct u al t a n k 

v ul n er a bilit y  wit h  t h e  ulti m at e  ai m  t o  

c al c ul at e t h e pr o b a bilit y of t a n k r u pt ur e a n d 

c o ns e q u e nti al l oss of c o nt ai n m e nt.

Si n c e  c urr e ntl y  n o  t e c h ni c al  e vi d e n c e  

e xists  o n  t h e  eff e cts  of  a  r u pt ur e  of  a  

pr ess uris e d  v a c u u m  t a n k  c arr yi n g  L N G  

f u el, o n e m ust f e ar f or t h e w orst, t h at is 

s u ff o c ati o n, B L E V E , fir e a n d/ or l oss of 

str u ct ur e d u e t o t h e brittl e fr a ct ur e of s hi p 

st e els at cr y o g e ni c t e m p er at ur es. He n c e t h e 

a p pli c ati o n of s u c h t a n ks is o nl y a c c e pt a bl e 

w h e n  t h e  pr o b a bilit y  of  r u pt ur e  a n d  

c o ns e q u e nti al t ot al l oss of c o nt ai n m e nt, is 

s u ffi ci e ntl y l o w.

There were t w o te c h ni c al iss u es t o s ol ve; 

1.  Will t h e t a n k r u pt ur e w h e n t h e v ol u m e 

r e d u cti o n d u e t o t h e t a n k d ef or m ati o n 

d uri n g a c ollisi o n e x c e e ds t h e v ol u m e of 

t h e i niti al v a p o ur s p a c e o v er t h e li q ui d 

(li q ui d f ull c o n diti o n)?

2.  Will  t h e  st r u ct ur al  m at eri al  of  t h e  

t a n k  still  b e h a v e  i n  a  d u ctil e  m a n n er  

w h e n s u bj e ct e d t o a c ollisi o n i m p a ct i n 

cr y o g e ni c c o n diti o ns?

T h e  cr as h w ort hi n ess  F E  si m ul ati o n  

s o Th w ar e c a n c o p e wit h fl ui d/ g as str u ct ur e 

i nter a cti o n as well as te m p er at ure d e p e n d e nt 

m at eri al  b e h a vi o ur.  T h e  s oft w ar e  w as  

a me n d e d wit h a r o uti ne w hi c h c al c ul ates t he 

st e e p i nt er n al press ure b uil d- u p i n t h e t a n k 

i n c as e of a ‘li q ui d f ull’ o c c urre nc e. Als o t a n k 

m at eri al t ests w ere d o n e wit h f ull t hi c k n ess 

s p e ci m e ns at cr y o g e ni c t e m p er at ur es a n d 

re alisti c d ef or m ati o n r ates.

Fi g ure 5 s h o ws t y pi c al stress str ai n c ur ves 

f or  a ust e niti c  str u ct ur al  st ai nl ess  st e el  

3 0 4, w hi c h is oft e n us e d f or L N G t a n ks.  

It is cl e ar t h at yi el d str ess es i n cr e as e wit h 

l o w  t e m p er at ur es  w hil e  fr a ct ur e  str ai ns  

d e cre as e, al b eit t h at t he a ct u al v al u es are still 

c o mf ort a bl y hi g h.

Cr as h tests were d o ne o n s m all siz e t a n ks 

( 2 0 litres), u n d er press uris e d a n d cr y o g e ni c 

c o n diti o ns, w hi c h w er e us e d t o v erif y t h e 

pre di cti ve c al c ul ati o n met h o d.

Fi g ure 6 s h o ws a still of a hi g h s p e e d c a mer a 

r e c or di n g of t his t est. Th e d ef or m ati o n of 

Fi g ur e 4 F ull s c al e c olli si o n t e st

Fi g ur e 5 T y pi c al str e s s str ai n c ur v e s 3 0 4 a u st e niti c st ai nl e s s st e el, a m bi e nt a n d cr y o g e ni c

N A J u n e 1 5 - p 3 0 + 3 1 + 3 2 + 3 3 + 3 4.i n d d   3 2 2 9/ 0 5/ 2 0 1 5   1 6: 5 2: 1 9
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t h e  t a n k  cl os el y  r es e m bl es  t h e  pr e di ct e d  

d ef or m ati o n as s h o w n i n Fi g ure 7.

To w ar ds t h e t a n k e n ds t h e di a m et er of t h e 

t a n k i n cr e as e d d uri n g t h e cr as h, d u e t o t h e 

‘li q ui d f ull’ c o n diti o n. It is r e m ar k a bl e t h at 

t h e t a n k s h ell d o es n ot r u pt ur e, n ot e v e n at 

l ar g e d ef or m ati o ns. A p p ar e ntl y it a cts as a 

f e n d er. M or e o v er it is v er y e n c o ur a gi n g t o 

s e e t h at t h e si m ul ati o n r es ults m at c h t h e 

t est r es ults s atisf a ct oril y, b ot h wit h r es p e ct 

t o str u ct ur al str e n gt h a n d as g as-li q ui d-

str u ct ur e i nt er a cti o n. 

H a vi n g est a blis h e d t h e v ali dit y of t h e 

si m ul ati o n  m et h o d,  it  w as  d e ci d e d  t o  

a n al ys e  a  t y pi c al  pr ess uris e d  cr y o g e ni c  

v a c u u m  t a n k  of  3 5 m
3
,  r e pr e s e nt ati v e  

f or  i nl a n d  w at er w a y  s hi p pi n g.  Fi g ur e  8 

s h o ws t h e pr e di ct e d d ef or m ati o n i n c as e 

of a c ollisi o n b y a n i nl a n d w at er w a y p us h 

b ar g e. Fi g ur e 9 s h o ws t h e c al c ul at e d e n er g y 

a bs or pti o n v al u es u p t o t a n k r u pt ur e, f or 

t hr e e di ff er e nt filli n g r ati os.

A  ‘f ull’  t a n k  t e n ds  t o  s h o w  a  l ar g e r  

c olli si o n  e n e r g y  a b s o r bi n g  c a p a cit y  

c o m p ar e d t o t a n ks  wit h s m all er filli n g 

r ati os, m ai nl y d u e t o t h e ‘f e n d er’ e ff e ct. 

It  is  i nt e r e sti n g  t o  n ot e  t h at  c ollisi o n  

e n er gi es a v ail a bl e at t h e E ur o p e a n i nl a n d 

w at er w a ys ar e ass u m e d n ot t o e x c e e d 2 2 

MJ  ( A D N  2 0 1 4).  H e n c e  t h e  a bs or bi n g 

c a p a cit y of t h e t a n ks is s u bst a nti al. W h e n 

s c al e d t o s e a g oi n g v ess els, si mil ar e ff e cts 

ar e t o b e e x p e ct e d.

A w e a k p oi nt of f u el t a n ks, as t h e y ar e 

a d h eri n g t o I G F i nst e a d of I G C, is t h e pi p e 

p e n etr ati o ns. F or st or a g e t a n ks, o n e d o m e 

wit h v ari o us s af et y m e as ur es is r e q uir e d, 

w hil e f or f u el t a n ks m ulti pl e p e n etr ati o ns 

ar e all o w e d. Alt h o u g h t h e t a n k m a y n ot 

r u pt ur e, p e n etr ati o ns of pi pi n g i nt o t h e t a n k 

pr o b a bl y will d u e t o t his i n h er e nt w e a k n ess. 

Th e ass o ci at e d o ut fl o w ar e as ar e e x p e ct e d 

n ot t o e x c e e d t h os e of t h e pi pi n g. If t his is 

i n d e e d t h e c as e, l oss of c o nt ai n m e nt d o es 

n ot o c c ur i nst a nt a n e o usl y a n d is e x p e ct e d 

t o b e m a n a g e a bl e. Th er e is n o h e at s o ur c e, 

s o e v a p or ati o n g o es sl o wl y. This, h o w e v er, 

still n e e ds t o b e i n v esti g at e d.

R e pl a ci n g t h e B / 5 
r e q uir e m e nt
I n  t hi s  p a p e r,  it  i s  s h o w n  t h at  t h e  

c r a s h w o rt hi n e s s  of  L N G  f u el  t a n k s  

Fi g ur e 6  Still fr o m t a n k cr a s h t e st hi g h 

s p e e d vi d e o r e c or di n g

Fi g ur e 7  Pr e di ct e d t a n k d ef or m ati o n

Fi g ur e 9: E n er g y a b s or pti o n u p t o t a n k r u pt ur e

Fi g ur e 8 Si m ul ati o n r e s ult s 3 5 m 3 cr y o g e ni c t a n k

N A J u n e 1 5 - p 3 0 + 3 1 + 3 2 + 3 3 + 3 4.i n d d   3 3 2 9/ 0 5/ 2 0 1 5   1 6: 5 2: 2 1
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w hi c h  c o nt ai n  f u el  c a n  b e  c al c ul at e d.  

M or e o v er, t h e e n er g y a bs or bi n g c a p a cit y 

is si g ni fi c a nt as f u el t a n ks a ct as f e n d ers. 

H o w e v er, t h e pi pi n g is a w e a k p oi nt a n d 

n e e ds gr e at er att e nti o n.

Wit h t h es e r es ults a v ail a bl e it is pr o p os e d 

t o c o nsi d er t h e v ul n er a bilit y of pr ess uris e d 

cr y o g e ni c  L N G  t a n ks  wit h  r es p e ct  t o  

c ollisi o ns e x pli citl y. As y et, n o pr o b a biliti es 

of t a n k r u pt ur e w er e d et er mi n e d. H o w e v er, 

s u c h pr o b a biliti es c a n b e c al c ul at e d t hr o u g h 

c or r el ati n g  e xisti n g  d a m a g e  st atisti c s  

d at a b as es, i n c o nj u n cti o n wit h a ut o m at e d 

i d e nti fi c ati o n of s hi ps ( AI S) s hi p pi n g d at a, 

wit h c ollisi o n i m p a ct a bs or bi n g c a p a citi es 

( cr as h w ort hi n ess) of cr y o g e ni c pr ess uris e d 

v a c u u m t a n ks t o g et h er wit h t h e r esist a n c e 

of t h e s hi p str u ct ur e. Wit h s u c h e vi d e n c e, 

a c c e pt a bl e s af e dist a n c es b et w e e n t a n ks 

a n d t h e s hi p’s o ut er s h ell c a n b e d et er mi n e d 

f or a ct u al s hi p d esi g ns i nst e a d of hi di n g 

b e hi n d t h e B/ 5 r ul e, es p e ci all y c o nsi d eri n g 

t his r ul e is b as e d o n st atisti c al d at a t h at is 

m or e t h a n 5 0- y e ars ol d.

T h e  e x pl i c i t  a p p r o a c h  o f  

c r as h w ort hi n ess  a n d  eff e ct  a n al ysis  of  

‘sl o w’ l oss of c o nt ai n m e nt is c o nsi d er e d 

t o  b e  m o st  b e n efi ci al  p arti c ul arl y  f or  

dr e d g ers, s h ort s e a s hi p pi n g, f erri es a n d 

cr uis e s hi ps. N A

R ef er e n c e s
A D N  2 0 1 5,  E u r o p e a n  A g r e e m e nt  

c o n c e r ni n g t h e I nt e r n ati o n al C a r ri a g e 

o d  D a n g e r o u s  G o o d s  b y  I nl a n d  

Wat e r w a y s, U nit e d N ati o n s E c o n o mi c 

C o m missi o n f or E u r o p e, G e n e v a 2 0 1 5, 

I S B N 9 7 8- 9 2- 1- 1 3 9 1 5 2- 7

I G C - 2 0 1 4,  M A R I T I M E  S A F E T Y  

C O M M I T T E E ,  R e s o l u t i o n  

M S C. 3 7 0( 9 3), A M E N D M E N T S T O T H E 

I N T E R N A TI O N A L  C O D E  F O R  T H E  

C O N S T R U C TI O N A N D E Q UI P M E N T 

O F  S HI P S  C A R R YI N G  LI Q U E FI E D  

G A S E S  I N  B U L K  (I G C  C O D E),  I M O 

M S C 9 3/ 2 2/ A d d. 1, I M O 2 0 1 4

I G F- 2 0 1 4,  S U B - C O M MI T T E E  O N  

C A R R I A G E  O F  C A R G O E S  A N D  

C O N T AI N E R S,  1 S T  S e s si o n,  A g e n d a  

it e m 1 3, R E P O R T T O T H E M A RI TI M E 

S A F E T Y C O M MI T T E E, a n n e x 4, Dr aft 

I nt e r n ati o n al C o d e of S af et y f or S hi p s 

Usi n g G a s e s or Ot h e r L o w- Fl a s h p oi nt 

F u el s (I G F C o d e) t o t h e r e p ort of t h e 

S u b- C o m mitt e e o n C ar ri a g e of C ar g o es 

a n d C o nt ai n ers o n its first s essi o n ( C C C 

1/ 1 3), I M O 2 0 1 4.

I M O  2 0 0 3,  A p p r o v al  p r o c e d u r e  

c o n c e pt  f o r  alt e r n ati v e  a r r a n g e m e nt s, 

S U B - C O M M I T T E E  O N  S T A BI L I T Y  

A N D L O A D LI N E S A N D O N FI S HI N G 

V E S S E L S S A F E T Y, 4 6t h s essi o n, A g e n d a 

it e m 4, S L F 4 6/I N F. 1 0, 6 J u n e 2 0 0 3.

M C A  1 9 9 9,  M e r c h a nt  S hi p pi n g  

N o ti c e  M S N  1 7 1 5 ( M ),  A n n e x  

I I,  E X P L A N A T O R Y  N O T E S  T O  

T H E  S O L A S  R E G U L A T I O N S  O N  

S U B D I V I S I O N  A N D  D A M A G E  

S T A BI LI T Y O F C A R G O S HI P S O F 1 0 0 

M E T R E S  I N  L E N G T H  A N D  O V E R,  

M a riti m e  a n d  C o a st  A g e n c y.  M a r c h  

1 9 9 9, S o ut h a m pt o n

w w w.ri n a. or g. u k /I c e _ Cl a s s _ V e s s el s

M a n y  ki n d s  of  V e s s el  o p er a t e  n e ar  t h e  p ol e s,  all  of  w hi c h  ar e  e x p o s e d  t o  
a  n u m b er  of  u ni q u e  d e m a n d s.  I c e  e x er t s  s tr u c t ur al  l o a d s  o n  t h e  h ull  a n d  
pr o p ell er  w h e n  k e e pi n g  s t a ti o n,  s e a  s pr a y  a n d  a t m o s p h eri c  c o n di ti o n s  c a n  
cr e a t e a n a c c u m ul a ti o n of i ci n g o n i m p or t a n t d e c k e q ui p m e n t, a n d t h e s af e t y 
a n d w ell b ei n g of t h e cr e w w h e n e x p o s e d t o b el o w fr e e zi n g t e m p er a t ur e s, n o t 
o nl y i n n or m al o p er a ti o n b u t al s o i n e m er g e n c y c o n di ti o n s, all h a v e a n i m p a c t 
o n h o w a v e s s el i s d e si g n e d t o o p er a t e.

T o r e gi s t e r , vi si t t h e w e b si t e or c o n t a c t t h e RI N A C o nf er e n c e
D e p ar t m e n t:
8 - 9 N or t h u m b erl a n d S tr e e t,
L o n d o n, W C 2 N 5 D A
T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E x t: 3 3 1
F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2
e m ail: c o nf er e n c e @ri n a. or g. u k

I n t er n a ti o n al C o nf er e n c e:

I c e Cl a s s V e s s el s
2 8 t h A pril 2 0 1 5, L o n d o n, U K

T h e R o y al I n s ti t u ti o n of N a v al Ar c hi t e c t s

R e gi s t r a ti o n O p e n

I C E H alf p a g e C F P A D.i n d d   1 2 2/ 0 1/ 2 0 1 5   0 9: 4 5: 5 7

T h e R o y al I n stit uti o n of N a v al Ar c hit e ct s  p u bli s h e d t h e 2 5t h e diti o n 

of it s a n n u al Si g ni Th c a nt S hi p s  s eri e s i n F e br u ar y 2 0 1 5.  Pr o d u c e d 

i n o ur u s u al t e c h ni c all y- ori e nt at e d st yl e, Si g ni Th c a nt S hi p s of 2 0 1 4  

pr e s e nt s a p pr o xi m at el y 5 0 of t h e m o st i n n o v ati v e a n d i m p ort a nt 
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3 6

I
n n o v ati o n  is  a  s u bj e ct  t h e  m ariti m e  

i n d ustr y s p e n ds a l ot of ti m e t al ki n g 

a b o ut. Wit h t h e m ulti pl e, c h all e n g es of 

re g ul at or y c o m pli a nc e, o p er ati o n al e ffi ci e nc y 

a n d cre w c o m p et e n c e, t h e a d o pti o n of n e w 

te c h n ol o g y a n d s yste ms is o The n pr o m ote d as 

t h e a ns wer t o t he i n d ustr y’s pr o bl e ms.

Th at m a y b e tr u e i n p art – a n d c ert ai nl y 

w h e n c o nsi d eri n g t o pi cs s u c h as n a vi g ati o n, 

c o m m u ni c ati o ns a n d o p er ati o n al e ffi ci e n c y 

– b ut w h e n t he s u bj e ct is s afet y, t he i n d ustr y 

s e e ms l ess a bl e t o t a ke i nt o a c c o u nt t he re alit y 

of i n n o v ati o n. 

T his  is  d es pit e  f u n d a m e nt al  c h a n g es  

t h at  e n c o ur a g e  it,  s u c h  as  t h e  I M O’s  

g o al- b as e d st a n d ar ds a n d t h e a d o pti o n b y 

cl ass s o ci eti es of ris k- b as e d, pr o b a bilisti c 

d esi g n a p pr o a c h es. H o w e v er, as t h e e ntir e 

i n d ustr y is j u d g e d b y its s af et y r e c or d a n d 

e n vir o n m e nt al p erf or m a n c e, it is n e c ess ar y 

t o e m br a c e n e w t e c h n ol o gi es.

W h y i n ert g a s s y st e m s ?
Vess els  c ar r yi n g  li q u efi e d  n at ur al  or  

p etr ol e u m g as – as well as cr u d e a n d re fi ne d 

pr o d u cts  –  r e q uir e  b y  I M O  r e g ul ati o n  a  

s yst e m t h at g e n er at es i n ert g as t o eli mi n at e 

t h e  p ot e nti al  ris ks  of  v a p o ur  e x pl osi o n.  

B uil d- u p of v a p o ur c a n o c c ur b ot h o n t h e 

v o y a g e a n d d uri n g c ar g o o p er ati o ns. Eit h er 

w a y, t he o utc o m e c a n b e d e v ast ati n g.

Dirt y  c ar g o es,  i n cl u di n g  cr u d e  oil  a n d  

cr u d e oil pr o d u cts n or m all y r e q uir e i n ert  

g as t o b e pr o d u c e d b y b ur ni n g di es el oil i n 

a d e di c ate d i n ert g as ge n er at or or usi n g t h e 

b oiler e x h a ust as t he s o urce.

F or L N G a n d L P G t a n kers, a dr y i nert g as 

ge ner at or is us e d t o pr o d uce t he g as nee de d t o 

i nert a n d dr y t he c ar g o t a n ks, c ar g o pi pi n g a n d 

m ac hi ner y a n d p ur ge t he t a n ks. The i nert g as 

h as a n o x y ge n c o nte nt of less t h a n 1 %. Thes e 

s yste ms ne e d a n a d diti o n al c o oler a n d dr yer, 

c o m p ar e d  wit h  s yst e ms  o n  tr a diti o n al  oil  

t a n kers w hic h c a n us e h u mi d g as.

I n a d diti o n, cl assi fic ati o n s o ci eti es re q uire 

t h at all t a n k i ns p e cti o ns are c arri e d o ut wit h 

a s afe at m os p here w here t he o x y ge n l e vel is 

i ncre as e d t o 2 1 % b ef ore t he i ns p ecti o n. This is 

ac hie ve d b y o p er ati n g t he i nert g as ge ner at or 

i n fres h air m o d e t o a er ate c ar g o t a n ks. This 

c a n als o b e us e d f or dr yi n g a n d aer ati o n of t he 

h ol d s p aces. 

D u al b e d dr a w b a c k s
Tr a diti o nal dr y i nert g as s yste ms are ge ner all y 

d ual be d s yste ms. D ual be d dr yers c o nsist of t w o 

b e ds, or t o wers, fille d wit h acti v ate d al u mi n a 

a ds or b e nt  b e a ds  of  b et w e e n  4  a n d  8 m m  

di a meter, as well as pr o cess a n d re ge ner ati o n 

he aters, c o oler, bl o wers a n d v al ves t o re- direct 

t he air fl o w.

W hil e o ne b e d of d esi c c a nt s u p pli es dr y 

i nert g as t o fl o w t hr o u g h t he dr yi n g vess el t o 

t he c o ns u mers, t he ot her be d – wit h s at urate d 

desicc a nt – is re ge ner ate d, b y f orci n g h ot air 

t hr o u g h it. 

W he n t he re ge nerati o n is c o m plete, t he t w o 

be ds r u n i n p arallel f or a s h ort ti me bef ore t he 

pr o cess is re vers e d a n d t he re ge ner ate d b e d 

bec o mes t he o ne s u p pl yi n g t he dr y i nert gas a n d 

t he first be d g oes i nt o t he re ge nerati o n m o de.

Ma n y m o d er n L N G/ L P G vess els are still 

fitte d wit h t his t y pe of t wi n- be d i nert gas s yste m 

des pite t heir ma ny dis a d va nt a ges. 

Thes e i ncl u de l o n g st art u p ti mes a n d ver y 

hi g h e ner g y us a ge, b e c a us e t he s yste m ne e ds 

t o re g e n er at e t h e b e d w hi c h is n ot i n us e. 

ftis re q uires a l ar ge v ol u me of g as a n d als o 

h as a l o n g c ycl e ti me, w hi c h all o ws t he he at 

of a ds or pti o n t o dissi p ate fr o m t he desicc a nt 

m ateri al, w asti n g e ner g y. 

F e at ur e 2 |  L N G / L P G

T h e N a v al Ar c hit e ct  J u n e 2 0 1 5

T wi n b e d dr y i n ert g as g e n er at ors h a v e b e e n t h e i n d ustr y st a n d ar d f or y e ars, 

b ut a d v a n c es i n dr yi n g t e c h n ol o g y m e a n t h at s hi p o w n ers a n d s hi p y ar ds 

h a v e a g e n ui n e alt er n ati v e, writ es Fr o d e L a urit z e n, e n gi n e eri n g dir e ct or of 

m ariti m e pr ot e cti o n at Wil h el ms e n Te c h ni c al S er vi c es

O v er c o mi n g i n erti a t o w ar ds n e w i n ert 
g as s yst e ms

Fr o d e L a urit z e n s a y s W T S’ s M ariti m e 

Pr ot e cti o n I G s y st e m i s c h e a p a n d 

c o m p a ct t o i n st all a n d o p er at e

T h e a s s e m bl y of 

a n I G c o ol er a n d 

dr y er
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S pi k es  a n d  d e vi ati o ns  i n  t e m p er at ur e  

a n d d e w p oi nt c a n o c c ur d uri n g t h e b e d  

c h a n g e o v er  pr o c ess,  wit h  a d diti o n al  ris ks  

of d ust c arr y o ver. T wi n b e d s yste ms h a ve a 

l ar ge f o ot pri nt, me a ni n g t he y t a ke u p a l ar ge 

a m o u nt of s p ace i n t he e n gi ne r o o m. 

T h eir  c o m pl e xit y  m e a ns  t h e y  h a v e  

r el ati v el y hi g h lif e c y cl e m ai nt e n a n c e c osts 

a n d a rel ati vel y s h ort life ti me of b et we e n si x 

a n d ei g ht ye ars.

A s s e s si n g alt er n ati v e s
I n t he l ast t w o dec a des, s e ver al m aj or a d v a nces 

h a v e b e e n m a d e t o t h e dr yi n g t e c h n ol o g y 

us e d i n i nert g as ge ner at ors a n d s e ver al t y p es 

of dr yers h a ve b ee n de vel o p e d t h at o verc o me 

t he dis a d v a nt a ges of d u al b e d dr yers. 

T his  is  n ot  t o  s a y  t h at  tr a diti o n al  

t e c h n ol o gi es  d o  n ot  w or k  –  t h e y  d o  a n d  

h a v e f or m a n y y e ars – b ut t h at s hi p y ar ds  

a n d s hi p o w n ers c o nti n u e t o s p e cif y t h e ol d 

d u al- b e d t e c h n ol o g y s u g g ests t h e y are n ot 

a w are of t he ne w tec h n ol o gies a v ail a ble, or are 

c o nte nt t o p ut u p wit h t heir i n here nt fl a ws.

B ot h  s hi p o w n ers  a n d  s hi p y ar ds  h a v e  

preferre d s u p plier a n d ve n d or lists. S hi p o w ners 

will o Th e n l o o k f or a si g ni fi c a nt n u m b er of 

i nst all ati o n refere nc es b ef ore s p e cif yi n g ne w 

e q ui p m e nt. F or s o m e s hi p y ar ds, as l o n g as 

t h e  s u g g est e d  s yst e ms  m e et  t h e  r e q uir e d  

s p e ci fic ati o ns a n d t ar get price, t he n t hes e are 

t he s yste ms t he y will s p ecif y. 

I n c o nsi d eri n g h o w t o i m pr o ve i n ert g as 

ge ner at or p erf or m a nc e, i ncre as e o p er ati o n al 

effi ci e n c y  a n d  l o w er  c osts,  Wil h el ms e n  

Te c h ni c al  S ol uti o ns  l o o k e d  at  ot h er,  w ell  

pr o v e n,  alt er n ati v es  t o  ass ess  t e c h n ol o g y  

t h at h a d n ot b e e n pre vi o usl y c o nsi d ere d i n 

m ariti me a p plic ati o ns.

The res ult is a s yste m – m ar kete d u n der t he 

well- k n o w n Mariti me Pr otecti o n br a n d - t h at 

re pl a c es t h e tr a diti o n al t w o b e d a ds or pti o n 

dr y er wit h a c o m p a ct, r ot ati n g a ds or pti o n 

s yste m. Dr yers of t his ki n d h a ve b e e n us e d 

f or m a n y ye ars i n ot her p arts of i n d ustr y f or 

dr yi n g l o w press ure g as es wit h gre at s uccess, 

b ut Mariti me Pr otecti o n I nert G as S yste ms are 

t he first t o h a ve s uccessf ull y a d a pte d t hes e f or 

i nerti n g p ur p os es. 

N e w a p pr o a c h e s
The ke y ele me nt i n t he s yste m is t he r ot ati o n 

a ds or b er w hi c h r es ults i n a v er y c o m p a ct  

a ds or pti o n dr yer wit h a c o nst a nt d e w p oi nt 

a n d i nert g as te m p er at ure, wit h n o v ari ati o ns 

d uri n g  t h e  i n erti n g  pr o c ess.  A ds or pti o n  

r ot or dr yers – w hi c h fe at ure d esi c c a nt r ot or 

d e h u mi di fi ers - are f ar m ore e ffi ci e nt, m ore 

c o m p a ct a n d re q uire l ess m ai nte n a nc e t h a n 

a n y pre vi o us d u al b e d desicc a nt dr yer.

T h e r ot or m atri x is m a n uf a ct ure d fr o m 

alter n ate l a yers of c orr u g ate d s he ets of sili c a 

gel a n d met al silic ates, c he mic all y b o n de d i nt o 

a tiss u e of i n or g a ni c fi bres i n a h o n e yc o m b 

str u ct ure. As a res ult, t h e r ot or h as a s m all 

e xter n al s urf ace c o m p are d wit h a c o n ve nti o n al 

s yste m, b ut als o h as a l ar ge i nter n al s urf ace.

T his,  c o m bi n e d  wit h  t h e  s p e ci al  

mi cr ostr u ct ur e  of  t h e  sili c a  g el  m at eri al,  

e ns ures m a xi m u m c o nt a ct are a t o gi v e t h e 

r ot or a ver y hi g h c a p acit y f or a bs or bi n g w ater 

v a p o ur. The r ot or is dri ve n b y a ge ar- m ot or 

wit h  a  ti mi n g  b elt  tr a ns missi o n.  A  b elt  

te nsi o n d e vic e pre ve nts t he b elt sli p pi n g a n d 

o verl o a di n g t he r ot or’s m ot or. 

T h e  pr o c ess  of  cr e ati n g  dr y,  cl e a n  

a n d  s o ot-fr e e  i n ert  g as  b e gi ns  wit h  t h e  

c o m b usti o n of g as oil s u p pli e d b y t he f u el oil 

p u m p wit h air pr o vi d e d b y bl o wers. The g as 

pr o d uc e d b y t he i nert g as ge ner at or is l e d i nt o 

t h e c o ol er a n d dr y er s ki d t hr o u g h a n i nl et 

b o x d esi g ne d t o pr o d u c e a u nif or m b ul k fl o w 

t hr o u g h t he c o ol er. 

The c o ol er re d uc es t he h u mi dit y t o a d e w 

p oi nt of + 5° C b ef ore t he i nert g as is le d i nt o t he 

r ot ati n g dr yer. The c o oli n g e ffe ct is pr o vi de d 

t hr o u g h a gl y c ol/ w at er b as e d s yst e m fr o m 

a s e p ar at e refri g er ati o n pl a nt. I n t h e dr y er, 

t h e d e w p oi nt of t h e i n ert g as is l o were d t o 

t he re q uire d s p e ci fic ati o ns b el o w - 4 5° C wit h 

o x y ge n c o nte nt less t h a n 1 %.

fte s yste m c o m pris es a s eri es of c o m p act 

m o d ules, pr o vi di n g i m p ort a nt s a vi n gs i n s p ace 

a n d c ost f or t he s hi p y ar d. It is a c o n fi g ur ati o n 

i ncre asi n gl y preferre d b y s hi p o w ners t o o.

I nst all ati o n is e asi er a n d l ess c ostl y as t he 

M ariti m e Pr ot e cti o n DI G G s yst e m is 5 0 % 

li g hter a n d s m all er i n ter ms of e n gi ne r o o m 

f o ot pri nt c o m p are d wit h d u al b e d s yste ms

T h e b e n e Tht s i n c o nt e xt
M ariti m e Pr ot e cti o n i n ert g as s yst e ms are 

b uilt i n c o m pli a n c e wit h t h e I M O S O L A S 

C o n ve nti o n i ncl u di n g its l atest a me n d me nts 

a n d meet all Cl ass a n d I M O g ui deli nes i n t he 

de m a n di n g c o n diti o ns of s hi p b o ar d o per ati o n.

Ulti m at el y,  t h e  bi g  diff er e n c e  i n  h o w  

Wil h el ms e n Te c h ni c al S ol uti o ns a p pr o a c hes 

i n ert g as pr o d u cti o n is t o f o c us o n o v er all 

pr o d u cti o n  q u alit y  b y  i m pr o vi n g  t h e  

p erf or m a nc e of criti c al c o m p o ne nts – i n t his 

c as e t he dr yer u nits.

As  a  r es ult,  its  i n ert  g as  u nits  ar e  n ot  

j ust e asi er t o i nst all a n d o p er at e; t h e y o ff er 

e asi er  m ai nt e n a n c e  a n d  m or e  effi ci e nt  

o p er ati o ns. M ai nte n a nc e is e ffe cte d t hr o u g h 

a hi n g e d b ur n er fr o nt d o or all o wi n g e as y 

a c c ess. Filt ers, dr y er r ot or a n d ot h er m aj or 

c o m p o n e nts c a n b e e asil y c h e c k e d t hr o u g h 

i ns p e cti o n h atc hes.

Wit h a s h ort c y cl e ti m e of ar o u n d ei g ht 

mi n ut es it t a k es o nl y 1 5- 2 0 mi n ut es fr o m 

st art u p t o d eli ver y of i n ert g as t o t h e t a n ks; 

f ar m ore res p o nsi v e t h a n d u al b e d s yst e ms, 

w hi c h m a y ne e d f o ur t o si x h o urs t o st art- u p, 

s a vi n g o p er ati n g c osts a n d c o ns u mi n g l ess 

f u el oil a n d e ner g y.

T h e s yst e m is f ull y a ut o m ati c m e a ni n g 

it c a n o p er at e u n att e n d e d wit h n o m a n u al 

a dj ust m e nts re q uire d. A n i nt uiti v e o p er at or 

p a n el dis pl a ys all pr o c ess p ar a m et ers a n d 

di ffere nt m o d es of o p er ati o n c a n b e s el e cte d. 

T h e  u ni q u e  d esi g n  of  t h e  c o m b usti o n  

c h a m b er m e a ns t h ere is n o n e e d f or a dr ai n 

t o t h e bil g e as a n y oil s pill fr o m t h e b ur n er 

n ozzl e re m ai ns i n t he c o m b usti o n c h a m b er.

W T S’ M ariti m e Pr ot e cti o n I G s yst e ms 

h a v e n o w b e e n o n t h e m ar k et f or cl os e 

t o 1 0 y e ars, a n d it h as t a k e n t h e i n d ustr y 

a  l o n g  ti m e  t o  r e c o g nis e  t h at  t h e  n e w  

s ol uti o n c o ul d b e a d o pt e d wit h mi ni m al 

ris k. Th e s yst e m h as b e e n d eli v er e d t o m or e 

t h a n 8 0 v ess els. N A

Pr e p ari n g t h e s y st e m o n t h e a s s e m bl y li n e
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T
h e c o ati n g,  d e v el o p e d  f or  v e r y 

hi g h  a b r a si o n  a n d  i m p a ct  

a p pli c ati o ns o n d e c ks a n d h ulls, 

c o m bi n e s  a  t o p  of  t h e  r a n g e  p h e n oli c 

e p o x y wit h c ar ef ull y s el e ct e d pi g m e nts 

t o pr o vi d e e x c e pti o n al p e rf or m a n c e i n 

i c y w at ers.

P P G s a ys t h at i n cr e asi n g i nt er est fr o m 

o w n ers  s p e cif yi n g  i c e- c a p a bl e  c o ati n gs 

f or n e w b uil di n gs a n d e xisti n g t o n n a g e as 

t h e p ot e nti al of Ar cti c tr a nsits a n d Ar cti c 

o ffs h or e a cti vit y gr o ws, h as s e e n a s ur g e of 

i nt er est i n its c o ati n gs.

SI G M A S HI E L D  1 2 0 0 h as alr e a d y s e e n 

m or e t h a n a d e c a d e of s er vi c e o n s hi ps 

o p er ati n g i n ar e as of h e a v y i c e f or m ati o n, 

i n cl u di n g t h e B alti c S e a a n d St L a wr e n c e 

S e a w a y/ Gr e at L a k es s yst e m. 

T h e  si z e  of  t h e  i c e - g oi n g  fl e et  i s  

i n c r e a si n g  as  is  t h e  si z e  of  t h e  s hi p s  

t h e ms el v es. C urr e ntl y, ar o u n d 1 0 % of t h e 

i c e cl ass or d er b o o k is a b o v e 6 0, 0 0 0 d wt, 

wit h  t h e  m aj orit y  of  t h e  i n v e st m e nt s  

m a d e  b y  o w n e rs  i n  G e r m a n y,  C hi n a,  

S o ut h K or e a a n d N or w a y. G er m a n o w n ers 

h a v e t h e s e c o n d l ar g est s h ar e of t h e or d er 

b o o k a n d t h e l ar g est pr o p orti o n of t h e i c e 

fl e et, w hil e C hi n a h as t h e s e c o n d l ar g est 

i c e- c a p a bl e fl e et o n or d er.

Al r e a d y  p r o v e n  i n  h a r s h  i c e  

c o n diti o ns i n di ff er e nt p arts of t h e w orl d 

SI G M A S HI E L D  1 2 0 0 b o asts a l o w fri cti o n 

c o e ffi ci e nt i n i c e t h at h as b e e n c o n fir m e d 

b y  A k e r  A r cti c  Te c h n ol o g y,  a  m aj or  

i n d e p e n d e nt  t esti n g  i nstit uti o n,  w hi c h  

s p e ci alis es i n l o w-t e m p er at ur e t esti n g at 

t h e li mits of i c e- g oi n g c o n diti o ns. 

A c a s e st u d y
B as e d i n Th e N et h e rl a n ds, Wa g e n b or g 

S hi p pi n g  h a s  m o r e  t h a n  1 0 0 - y e a r s’  

e x p e ri e n c e i n N ort h We st E u r o p e, t h e 

M e dit err a n e a n, tr a ns- Atl a nti c r o ut es a n d 

b e y o n d. Its m o d er n a n d e n vir o n m e nt all y 

f ri e n dl y  fl e et  of  a r o u n d  1 8 0  v e s s el s  

h a s  a n  a v e r a g e  a g e  of  j u st  6. 7  y e a r s  

wit h a c a p a cit y of 2, 0 0 0 – 2 3, 0 0 0t o n n es. 

Talli n n S hi p y ar d is a s u bsi di ar y of t h e 

i n d ustri al h ol di n g B L R T Gr u p p. L o c at e d 

at t h e m o ut h of t h e G ulf of Fi nl a n d, t h e 

s hi p y ar d s er vi c es v ess els usi n g p orts i n 

t h e B alti c St at es, R ussi a, Fi nl a n d a n d o n 

t h e e ast c o ast of S w e d e n.

T h e  B- Cl ass  v e ss els  B alti c b or g a n d  

B ot h ni a b o r g  o p e r at e  b et w e e n  T h e  

N et h erl a n ds, G er m a n y, S w e d e n a n d t h e 

U K t o a ti g ht s c h e d ul e wit h v er y li mit e d 

m ai nt e n a n c e ti m e. Th e y als o f a c e s e v er e 

i c e c o n diti o ns i n wi nt er, s o t h e h ulls n e e d 

e x c ell e nt, l o n g-l asti n g pr ot e cti o n t o e ns ur e 

r eli a bl e, e c o n o mi c al p erf or m a n c e l e v els.

W h e n a p pr o a c hi n g P P G, t h e o w n ers’ 

k e y  pri orit y  w as  t o  e ns u r e  m a xi m u m  

r et u r n  o n  i n v e st m e nt  b y  s el e cti n g  a  

c o ati n g w hi c h w o ul d mi ni mis e d a m a g e, 

r e d u c e  s u b s e q u e nt  r e p ai r  c o st s  a n d  

i m pr o v e o p er ati o n al e ffi ci e n c y.

P P G  off e r s  t w o  a b r a si o n  a n d  

i c e- r e si st a nt  c o ati n g s,  SI G M A S HI E L D 

4 6 0  a n d  SI G M A S HI E L D  1 2 0 0,  w hi c h  

b ot h w or k wit h a nti ci p at e d i c e c o n diti o ns 

d uri n g s er vi c e lif e. F or t h e B altic b or g a n d 

B ot h ni a b or g ,  r e g ul arl y  s aili n g  i n  h e a v y 

i c e  c o n diti o ns  d uri n g  t h e  h ars h  B alti c  

wi nt e rs, SI G M A S HI E L D  1 2 0 0  c o ati n g  

w as  r e c o m m e n d e d  t o  pr o vi d e  o pti m al  

u n d er w at er h ull pr ot e cti o n.

Th e c o ati n g, d e v el o p e d f or v er y hi g h 

a br asi o n a n d i m p a ct a p pli c ati o ns o n d e c ks 

a n d  h ulls,  c o m bi n es  a  t o p  of  t h e  r a n g e 

p h e n oli c  e p o x y  wit h  c ar ef ull y  s el e ct e d  

pi g m e nts o ff eri n g w h at P P G cl ai ms is a n 

“e x c e pti o n al p erf or m a n c e i n i c y w at ers”.

T h e b e n e Tht s
I c e  is  i n dis p ut a bl y  t h e  m aj or  s o ur c e  of  

d a n g er  f or  a  h ull’s  o ut er  s h ell  c o ati n g.  

P P G a d dr ess es t his p ot e nti all y d estr u cti v e 

sit u ati o n b y c o m bi ni n g t h es e k e y attri b ut es:

•  Out st a n di n g  i m p a ct-  a n d  a br a si o n  

r esist a n c e;  s m o ot h  s urf a c es  pr o m ot e 

f u el s a vi n gs

F e at ur e 3 |  P Ai n t s & C o A ti n g s

T h e N a v al Ar c hit e ct  J u n e 2 0 1 5

P P G Pr ot e cti v e a n d M ari n e C o ati n gs is f ul filli n g gr o wi n g d e m a n d f or 

‘i c e cl ass’ m ari n e c o ati n gs f or h ull pr ot e cti o n. D e v el o p e d i n P P G’s o w n 

f a ciliti es, SI G M A S HI E L D  1 2 0 0 d eli v ers a br asi o n a n d i m p a ct r esist a n c e i n i c e, 

c o m bi n e d wit h l o w fri cti o n pr o p erti es. C hrist o p h e C h ei k h, P P G Pr ot e cti v e 

a n d M ari n e C o ati n gs Pr o d u ct M a n a g er r e p orts

Cl ass y c o ati n gs o n i c e

i c e i s a m aj or d a n g er f or m ari n e c o ati n g s, a n d P P g h a s a d dr e s s e d t hi s pr o bl e m wit h it s 

si g M A s Hi E L D c o ati n g s
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•	E x c ell e nt c at h o di c pr ot e cti o n a n d cr e e p 

r esist a n c e

•  St a n d ar d- a n d l o w-t e m p er at ur e v ersi o n 

f or e n h a n c e d c uri n g p erf or m a n c es

•  E x c ell e nt a p pli c ati o n pr o p erti es; als o 

p ossi bl e i n wi nt er c o n diti o ns

•  Si n gl e- c o at a p pli c ati o n usi n g st a n d ar d 

e q ui p m e nt

•  E as y m ai nt e n a n c e a n d r e p air

•  E x c ell e nt cr e e p r esist a n c e, r e d u ci n g si z e 

( a n d h e n c e c ost) of r e p air ar e as

•  R e c o g nis e d b y Ll o y d’s R e gist er as a n 

a br asi o n r esist a nt i c e c o ati n g

•  R e c o g nis e d b y A k er as a l o w-fri cti o n 

s urf a c e c o ati n g f or i c e- br e a ki n g s hi ps

S I G M A S H I E L D  1 2 0 0  w a s  t e st e d  

o n  W a g e n b o r g’s  of f s h o r e  v e s s el s  

A nt a rti c a b o r g a n d Arti c a b o r g , w hi c h 

o p e r at e  i n  t h e  B alti c  S e a  d u ri n g  t h e 

m o st h e a v y i c e c o n diti o n s. T h e r e s ult s 

c o n vi n c e d  W a g e n b o r g  t o  a p pl y  t h e  

c o ati n g o n t w o of t h ei r r o - r o v e s s el s 

B alti c b o r g a n d  B ot h ni a b o r g.

Af t e r  r e vi e wi n g  P P G’s  p r o d u c t  

s p e c i f i c a t i o n  a n d  g u a r a n t e e,  

W a g e n b o r g  w a s  c o n fi d e nt  t h at  

S I G M A S H I E L D  1 2 0 0  w o ul d  gi v e  

o pti m al  p r ot e cti o n  f o r  t h ei r  v e s s el s. 

F oll o wi n g  d et ail e d  e x a mi n ati o n  of  

t h e B alti c b o r g  p r oj e ct,  t h e  c u st o m e r 

w a s  d eli g ht e d  b y  t h e  c o ati n g’s  

p e rf o r m a n c e a n d e a s e of a p pli c ati o n. 

T alli n  S hi p y a r d s  al s o  r e p o rt e d  t h at, 

f oll o wi n g  t h e  a d vi c e  f r o m  P P G’s  

t e c h ni c al  s u r v e y o r,  f e w  a dj u st m e nt s 

i n w o r ki n g p r o c e d u r e s w e r e n e e d e d t o 

m a k e t h e c o ati n g a p pli c ati o n p r o c e s s 

p a rti c ul a rl y e a s y.

I z a k  v a n  R h ij n,  T e c h n i c al  

S u p e ri nt e n d e nt of Wa g e n b or g S hi p pi n g 

c o m m e nt e d: “I n t h e wi nt e rti m e t h e y 

f a c e  s e v e r e  i c e  c o n diti o n s  a n d  t h u s 

n e e d e x c ell e nt p r ot e cti o n f o r t h e h ull. 

Aft e r  r e vi e wi n g  t h e  s p e cifi c ati o n  of 

t h e p r o d u ct a n d t h e g u a r a nt e e gi v e n 

b y P P G w e w e r e c o n vi n c e d t h at t hi s 

p r o d u c t  w o ul d  gi v e  t h e  o pti m al  

p r ot e cti o n t o o u r v e s s el s. A n ot h e r bi g 

b e n efit of t hi s p r o d u ct i s t h e si n gl e -

l a y e r  a p pli c ati o n.  N o  u n d e r c o at  o r  

s e c o n d l a y e r i s r e q ui r e d, w hi c h s a v e s 

v al u a bl e ti m e a n d t h u s m o n e y, d u ri n g 

t h e d r y d o c k p e ri o d.” N A

B
y  f usi n g  h y dr o g el- b as e d  F o uli n g  

R el e as e t e c h n ol o g y wit h a c o ntr oll e d 

r el e a s e  of  bi o ci d e,  A cti G u ar d  

pr o vi d es  a  bi o ci d e- a cti v at e d  h y dr o g el  

s urf a c e,  si m ult a n e o usl y  c o ntr olli n g  t h e  

r el e as e of bi o ci d e.

T hi s  p a p e r  s h o w s,  a m o n g st  ot h e r  

t hi n gs,  h o w  t h e  bi o ci d e  r el e as e-r at e  i n 

A cti G u ar d is i n d e p e n d e nt of s aili n g s p e e d 

u nli k e  t r a diti o n al  a ntif o uli n g  c o ati n gs. 

T hi s  m e a n s  t h at  A cti G u a r d - b a s e d  

c o ati n gs d eli v er e xtr a or di n ar y a ntif o uli n g 

p erf or m a n c e u n d er i dl e c o n diti o ns, b ut 

d o es n ot w ast e u n n e c ess ar y a m o u nts of 

bi o ci d e w hil e t h e s hi p is s aili n g, t h er e b y 

e xt e n di n g its a cti v e lif eti m e.

D u e  t o  t h e  sili c o n e  bi n d e r,  

H E M P A G U A R D  h a s  t h e  s a m e  i niti al  

f u el e ffi ci e n c y o ff er e d b y sili c o n e- b as e d 

F o uli n g R el e as e c o ati n gs. H o w e v er, t h e 

f u el e ffi ci e n c y is e xt e n d e d dr a m ati c all y 

d u e  t o  t h e  pr ot e cti o n  a g ai nst  f o uli n g  

pr o vi d e d b y A cti G u ar d.

T h e  a ntif o uli n g  p e rf o r m a n c e  of  

H E M P A G U A R D  gr e atl y  e x c e e ds  t h at  of  

a n y a ntif o uli n g s yst e ms r e g ar dl ess of s aili n g 

s p e e d a n d w at er t e m p er at ur e, h e n c e s ol vi n g 

t h e pr o bl e m of l o n g i dl e p eri o ds i n f o uli n g-

a g gr essi v e  w at ers.  C o nsi d eri n g  t o g et h er  

t h e li mit e d a m o u nt of bi o ci d e utilis e d a n d 

t h e si g ni fi c a nt i m p a ct A cti G u ar d h as o n 

a ntif o uli n g p erf or m a n c e, t his t e c h n ol o g y 

m ar ks  t h e  b e gi n ni n g  of  a  n e w  er a  of  

u n pr e c e d e nt e d f u el- e ffi ci e n c y fr o m F o uli n g 

D ef e n c e c o ati n gs.

F o uli n g R el e a s e
F o uli n g R el e as e c o ati n gs d o tr a diti o n all y 

n ot  c o nt ai n  a n y  bi o ci d e s.  I n st e a d,  

bi of o uli n g is pr e v e nt e d b y p h ysi c al m e a ns 

H E M P A G U A R D X 5 a n d X 7 ar e t h e first pr o d u cts o n t h e m ar k et t o utilis e 

t h e p at e nt e d Acti G u ar d t e c h n ol o g y. Ki m Fl u gt S ør e ns e n, D ort h e Hill er u p, 

A n d ers Bl o m, St ef a n M øll er Ols e n, Di e g o Mes e g u er Ye br a e x pl ai n h o w t h e 

t e c h n ol o g y w or ks

K e e pi n g y o ur g u ar d u p

Fi g ur e 1: C o m p ari s o n of st ati c p erf or m a n c e of 3 diff er e nt F o uli n g R el e a s e t e c h n ol o gi e s. 

t h e pi ct ur e s h a v e b e e n t a k e n aft er 8 m o nt h s of st ati c i m m er si o n i n si n g a p or e
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F e at ur e 3 |  P Ai n t s & C o A ti n g s

(i. e. s m o ot h n ess, fl e xi bilit y a n d s u rf a c e 

t e n si o n )  [ Ye b r a  et  al.  2 0 0 4 ].  T h e  

fi r st  g e n e r ati o n s  of  F o uli n g  R el e a s e  

c o ati n gs w er e hi g hl y h y dr o p h o bi c. T his 

m e a nt t h at t h e a d h e si v e of bi of o uli n g 

or g a nis ms c o ul d h ar dl y w et t h e s urf a c e. 

T h e r ef or e t h e st r e n gt h of a d h esi o n w as 

l o w  a n d  t h e  fl e xi bilit y  of  t h e  c o ati n g 

all o w e d  t h e  s e a w at e r  c u r r e nt  t o  p e el  

off t h e bi of o uli n g or g a nis m d u ri n g t h e 

o p e r ati o n of t h e v ess el.

H o w e v e r,  t h e s e  c o ati n g s  w e r e  

d e p e n d e nt o n a r el ati v el y hi g h a cti vit y a n d 

s p e e d i n or d er t o b e e ffi ci e nt i n pr e v e nti n g 

a c c u m ul ati o n  of  bi of o uli n g.  T y pi c al  

r e q ui r e m e nts  w e r e  a n  a cti vit y  l e v el  of  

7 5 % at or a b o v e 1 5 k n ots t o s ust ai n t h eir 

s elf- cl e a n a bilit y [ Ye br a a n d C at al á 2 0 1 1].

I n t h es e c o n diti o ns, g o o d p erf or m a n c e 

a g ai nst  s h ell  f o uli n g  a n d  m a c r o al g a e  

w e r e  s e e n,  b ut  at  hi g h  a cti viti e s  a n d  

t e m p e r at u r e s,  sli m e  still  a c c u m ul at e d  

[ Ye br a a n d C at al á 2 0 1 1]. A w ell- d e v el o p e d 

sli m e  l a y e r  s e r v e s  a s  a  s u b st r at e  f or  

ot h e r  f o uli n g  o r g a ni s m s,  ulti m at el y  

c o m pr o misi n g t h e n o n-sti c k pr o p erti es 

of  t h e  sili c o n e  s urf a c es.  T h er ef or e,  t h e 

f u el- effi ci e n c y  of  t h e  fi rst  g e n e r ati o n  

of  F o uli n g  R el e as e  c o ati n gs  d e c r e as e d  

si g ni fi c a ntl y o v er ti m e. 

H y dr o g el - b a s e d 
F o uli n g R el e a s e
I n  2 0 0 8,  H e m p el  A/ S  l a u n c h e d  a  

h y dr o g el- b as e d F o uli n g R el e as e c o ati n g 

i ns pir e d  b y  st at e- of-t h e- art  bi o m e di c al 

r es e ar c h. Th e y t h er e b y m o v e d t h e c o n c e pt 

of  F o uli n g  R el e as e  f r o m  h y d r o p h o bi c  

s u rf a c e s  t o  t h e  o p p o sit e  e xt r e m e:  

s u p er- h y dr o p hili c h y dr o g els. T o i n cr e as e 

bi of o uli n g  r e si st a n c e,  t h e s e  c o ati n g s  

c o nt ai n a h y dr o p hili c m o di fi e d sili c o n e 

p ol y m er t h at mi gr at es t o t h e s urf a c e u p o n 

i m m ersi o n a n d cr e at es a h y dr o g el l a y er 

at t h e o ut er m ost s urf a c e of t h e c o ati n g 

[ Ye br a a n d C at al á 2 0 1 1].

Th e h y d r o g el-s u rf a c e o ff e rs a p ot e nt 

m e a n s  t o  p r ot e ct  a g ai n st  bi of o uli n g  

or g a nis ms. Fi g ur e 1 s h o ws a c o m p aris o n 

of t h e a ntif o uli n g p erf or m a n c e b et w e e n 

a h y d r o g el- b as e d, a h y d r o p h o bi c ( p u r e 

sili c o n e),  a n d  a  fl u or o p ol y m e r  - b a s e d 

F o uli n g  R el e a s e  c o ati n g.  T h e  fi g u r e  

s h o ws t h e p e rf or m a n c e a Th e r 8 m o nt hs 

st ati c  i m m e r si o n  i n  Si n g a p o r e.  It  i s  

e vi d e nt fr o m t h e fi g ur e t h at t h e h y dr o g el-

b as e d  c o ati n g  d et e rs  bi of o uli n g  b ett e r 

t h a n a n y of t h e ot h e r F o uli n g R el e as e 

c o ati n gs. Th es e r es ults ar e i n a gr e e m e nt 

wit h  s e v e r al  i n v e sti g ati o ns  pr e vi o u sl y  

r e p ort e d i n t h e s ci e nti fi c lit er at ur e ( e. g.  

Z h a n g et al. [ 2 0 1 3], Z ar gi el a n d S w ai n 

[ 2 0 1 2], S c ar di n o et al. [ 2 0 1 2], Z ar gi el et 

al. [ 2 0 1 1]).

E v e n t h o u g h h y dr o g els o ff er a si g ni fi c a nt 

i m p r o v e m e nt  t o  t h e  p e rf o r m a n c e  

of  F o uli n g  R el e a s e  t e c h n ol o g y,  all  

c o n v e nti o n al F o uli n g R el e as e s yst e ms t e n d 

t o d e cli n e i n p erf or m a n c e o v er a fi v e- y e ar 

o p er ati o n al p eri o d. F urt h er i m pr o v e m e nt 

of t h e p erf or m a n c e w as t h er ef or e n e e d e d 

t o pr ol o n g t h e f u el- e ffi ci e n c y of F o uli n g 

R el e as e c o ati n gs.

Bi o ci d e i n F o uli n g 
R el e a s e c o ati n g s
Bi o ci d e  r el e as e  f r o m  F o uli n g  R el e as e  

c o ati n gs  h as,  u ntil  r e c e ntl y,  n ot  b e e n  

p ossi bl e d u e t o:

•  O n l y l o w a m o u nts of bi o ci d es c a n b e 

us e d t o m ai nt ai n s urf a c e s m o ot h n ess a n d 

l o w s urf a c e e n er g y

•  A v er y r a pi d r el e as e of bi o ci d es fr o m t h e 

sili c o n e m atri x, w hi c h is n ot o pti m al f or 

c o ntr oll e d r el e as e p ur p os es

Th e fi g ur e 2 b el o w s h o ws t h e e ff e ct of 

a d di n g  bi o ci d es  t o  c o m m er ci al  F o uli n g  

R el e as e  c o ati n gs,  it  is  e vi d e nt  t h at  t h e  

bi o ci d es d o n ot i m pr o v e t h e p erf or m a n c e 

c o m p ar e d t o a bi o ci d e-fr e e h y dr o g el- b as e d 

F o uli n g R el e as e c o ati n g.

T a bl e 1: A s u m m ar y of t h e r e p ort e d diff er e n c e s i n fri cti o n c o ef Th ci e nt s b et w e e n fr e s hl y 

i m m er s e d a ntif o uli n g c o ati n g s a n d fr e s hl y i m m er s e d F o uli n g R el e a s e c o ati n g s. A p o siti v e 

r el ati v e diff er e n c e i n fri cti o n c o ef Th ci e nt i s i n f a v o ur of F o uli n g R el e a s e.

S o ur c e -  Fri cti o n c o ef ft ci e nt % R e m ar k s

W ei n ell et al. [ 2 0 0 3] 6. 1 % R ot ar y st u d y. T o p c o at o n 
s m o ot h P V C 

C a n dri e s et al. [ 2 0 0 3] 3. 5 % R ot ar y st u d y. F ull s y st e m o n 
s m o ot h P V C 

S c h ult z [ 2 0 0 4] 3. 0 – 4. 0 % F ull s y st e m o n 3 0 4 S S. N o 
s a n d p a p er stri p 

C a n dri e s a n d Atl ar [ 2 0 0 5] 5. 3 % T o p c o at o n s m o ot h st e el. 
T ur b ul e nt b o u n d ar y l a y er 
m e a s ur e m e nt s 

W e st er g a ar d [ 2 0 0 8] 1. 4 % T o wi n g t e st. F ull s y st e m o n 
s m o ot h Al/ s m o ot h u n d er -
c o at s

5. 0 % T o wi n t e st. F ull s y st e m o n 
R z 5 0 4 6 7 µ m p a n el s

Fi g ur e 2: c o m p ari s o n of bi o ci d e -fr e e a n d bi o ci d e c o nt ai ni n g c o m m er ci al F o uli n g R el e a s e 

c o ati n g s. L eft: H e m p a sil X 3 ( n o bi o ci d e) aft er 7 m o nt h s i m m er si o n i n si n g a p or e. Ri g ht: 

H e m p a sil 7 7 5 0 0 wit h bi o ci d e aft er 7 m o nt h s i n si n g a p or e.
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Wit h t h e i ntr o d u cti o n of t h e Acti G u ar d 

t e c h n ol o g y, it h as b e c o m e p ossi bl e t o e x pl oit 

bi o ci d es  i n  sili c o n e- b as e d  c o ati n gs  a n d  

t h er e b y  f urt h er  pr ol o n g  t h e  f o uli n g-fr e e  

p eri o d of t h es e t y p es of c o ati n gs. 

F u el ef Th ci e n c y
Cl e a n F o uli n g R el e as e c o ati n gs ar e k n o w n 

t o p oss ess i m pr o v e d f u el- effi ci e n c y o v er 

c o n v e nti o n al a ntif o uli n g c o ati n gs [ S c h ult z 

2 0 0 7].  T his  is  d u e  t o  t h e  s m o ot h n ess  

a n d  l o w er  fri cti o n  c o effi ci e nt  g e n er all y  

ass o ci at e d wit h sili c o n e c o ati n gs [ Ye br a a n d 

C at al á 2 0 1 0]. 

Ta bl e 1 s h o ws a s u m m ar y of t h e di ff er e n c es 

i n  f ri cti o n  c o effi ci e nt  b et w e e n  cl e a n  

F o uli n g R el e as e c o ati n gs a n d s elf- p olis hi n g 

a ntif o uli n g  c o ati n gs,  as  r e p ort e d  i n  t h e  

s ci e nti fi c lit er at ur e. It is s e e n t h at F o uli n g 

R el e as e  c o ati n gs  c o nsist e ntl y  s h o w  l ess  

dr a g-r esist a n c e t h a n a ntif o uli n g c o ati n gs. 

H o w e v er,  t h es e  r es ults  ar e  all  b as e d  o n  

fr es hl y i m m ers e d c o ati n gs, a n d, i n or d er t o 

r et ai n t h e f u el e ffi ci e n c y f or a gi v e n c o ati n g, 

it n e e ds t o st a y as cl e a n as, or cl e a n er, t h a n 

t h e a ntif o uli n g c o u nt er p arts.

g e n er al c o ati n g 
c h ar a ct eri sti c s
Th e e xtr e m el y e ffi ci e nt utilis ati o n of bi o ci d e 

o ff er e d b y Acti G u ar d (s e e l at er i n t his t e xt) 

all o ws  f or  k e e pi n g  t h e  pi g m e nt  v ol u m e  

c o n c e ntr ati o n v er y l o w. He n c e, t h e c o ati n gs 

c a n r es e m bl e c o n v e nti o n al F o uli n g R el e as e 

c o ati n g i n t h eir p h ysi c al pr o p erti es. I n f a ct, 

H E M P A G U A R D c o ati n gs s h are m a n y of t h e 

s a m e p h ysi c al pr o p erti es as h y dr o g el- b as e d 

F o uli n g R el e as e c o ati n gs: Th e y ar e b as e d o n 

a sili c o n e el ast o m er; t h e y h a v e a l o w c o nt e nt 

of pi g m e nts a n d fill ers a n d t h e y h a v e a l o w 

c o nt e nt of V ol atil e Or g a ni c C o m p o u n ds. 

s urf a c e s m o ot h n e s s
T h e  l o w  a m o u nt  of  bi o ci d e  i n  

H E M P A G U A R D e ns ur es t h at t h e c o ati n g 

is v er y s m o ot h a Th er a p pli c ati o n. This is a 

hi g hl y disti n cti v e f e at ur e of sili c o n e- b as e d 

F o uli n g R el e as e c o ati n gs [ Ye br a et al. 2 0 0 4].  

Fi g ur e  3  s h o ws  t h e  s urf a c e  m or p h ol o g y  

o bt ai n e d  usi n g  l as er  pr ofil o m et r y  o n  

a  f r es h  a n d  a n  a g e d  H E M P A G U A R D  

c o ati n g c o m p ar e d t o t h at of a c o n v e nti o n al 

s elf- p olis hi n g a ntif o uli n g c o ati n g ( S P C). It is 

s e e n t h at t h er e is a si g ni fi c a nt di ff er e n c e i n 

s urf a c e r o u g h n ess b et w e e n t h e t w o c o ati n g 

t y p e s.  F u rt h e r m or e,  H E M P A G U A R D  

r e m ai ns  l ar g el y  u n alt er e d  aft er  s e a w at er  

e x p os ur e w hil e t h e S P C b e c o m es visi bl y 

r o u g h er at t h e mi cr os c al e.

A cti g u ar d t e c h n ol o g y
A cti g u ar d  w or ks  b y  f or mi n g  a  bi o ci d e-

a cti v at e d h y dr o g el o n t h e s urf a c e of t h e 

c o ati n g.  T h e  h y dr o g el  tr a ps  t h e  bi o ci d e  

d uri n g diff usi o n o ut of t h e fil m t h er e b y 

i n cr e asi n g  t h e  s urf a c e  c o n c e ntr ati o n  of  

t h e bi o ci d e a n d pr ol o n gi n g t h e r et e nti o n 

ti m e of bi o ci d e i n t h e c o ati n g m atri x a n d 

o n t h e s urf a c e. Th e w or ki n g m e c h a nis m of 

Acti g G u ar d is s c h e m ati c all y ill ustr at e d i n 

Fi g ur e 5.

T h e  fi g u r e  ill u st r at e s  h o w  t h e  

c o n c e ntr ati o n of bi o ci d e i n t h e h y dr o g el 

s urf a c e of t h e c o ati n g i n cr e as es f or a c o ati n g 

b as e d o n A cti g u ar d. T his is b e c a us e t h e 

bi o ci d e is tr a p p e d i n t h e h y dr o g el o n t h e 

w a y o ut of t h e c o ati n g. I n a d diti o n t o v er y 

eff e cti v el y  utilisi n g  a  mi ni m al  a m o u nt  

of bi o ci d e, it als o m e a ns t h at t h e bi o ci d e 

c o n c e ntr ati o n c a n b e k e pt at a l e v el w h er e 

t h e sili c o n e c o ati n g r et ai ns it s m o ot h n ess 

a n d fl e xi bilit y. 

Bi o ci d e c o nt e nt
A cti G u ar d  n e e ds  o nl y  a  v e r y  li mit e d  

a m o u nt  of  bi o ci d e  t o  w or k  effi ci e ntl y  

d uri n g  pr ol o n g e d  i m m ersi o n.  Fi g ur e  5  

s h o ws t h e a v er a g e bi o ci d e c o nt e nt s urf a c e 

ar e a of c o ati n g f or H E M P A G U A R D X 5 

a n d X 7 c o m p ar e d t o a c o n v e nti o n al sil yl 

a cr yl at e  a ntif o uli n g  s p e cifi c ati o n.  It  is  

e vi d e nt fr o m t h e fi g ur e t h at t h e bi o ci d e 

c o nt e nt i n a t y pi c al Acti G u ar d-f or m ul ati o n 

is al m ost n e gli gi bl e c o m p ar e d t o t h at of 

c o n v e nti o n al a ntif o uli n g. 

Bi o ci d e r el e a s e
Th e bi o ci d e rel e as e-r at e fr o m Acti G u ar d c a n 

b e d es cri b e d b y t h e Fi c ks’ l a ws of di ff usi o n. 

ft e t h e or eti c al bi o ci d e r el e as e s h o w n i n 

Fi g ur e 6 h as b e e n m o d ell e d fr o m l a b or at or y 

t esti n g a n d t h e m o d el pr e di cti o ns h a v e b e e n 

v eri fi e d b y s hi p-s c al e tri als. 

Bi o ci d e r el e a s e r at e o v er ti m e
Bi o ci d e r el e as e fr o m n o n- p olis hi n g fil m 

m atri c es  h as  hist ori c all y  b e e n  us e d  f or  

m ari n e f o uli n g pr e v e nti o n [ Ye br a 2 0 0 4]. 

H o w e v er, c o m p ar e d t o t h es e t e c h n ol o gi es, 

Acti G u ar d k e e ps a hi g h a n d st a bl e bi o ci d e 

r el e as e-r at e.

Fi g ur e  7  s h o ws  t h e  d e v el o p m e nt  i n  

bi o ci d e  r el e as e- r at e  f r o m  A cti G u ar d.  

Als o  s h o w n  i n  t h e  fi g ur e  is  t h e  r el ati v e  

bi o ci d e  r el e as e-r at e  of  a  c o n v e nti o n al,  

n o n - p oli s hi n g,  a ntif o uli n g  c o ati n g  

c o nt ai ni n g t h e s a m e a m o u nt of bi o ci d e; it is 

s e e n t h at f or Acti G u ar d, t h e r el e as e-r at e is 

k e pt hi g h er a n d m or e st a bl e t h a n f or ot h er 

n o n- p olis hi n g  c o ati n g  t y p es.  T h e  st a bl e  

r el e as e-r at e e ns ur es e ffi ci e nt utilis ati o n of 

t h e bi o ci d e, w hil e still pr ot e cti n g e ff e cti v el y 

a g ai nst f o uli n g.

Bi o ci d e r el e a s e -r at e a s a 
f u n cti o n of t e m p er at ur e
Th e r el e as e-r at e of bi o ci d e fr o m Acti G u ar d-

b as e d F o uli n g R el e as e c o ati n gs is s u ffi ci e nt 

t o pr e v e nt f o uli n g a n d v er y st a bl e as s h o w n 

a b o v e.  H o w e v er  t h e  bi o ci d e  r el e as e-r at e  

v ari es  wit h  t e m p er at ur e.  F or  a  v ess el  

pr ot e ct e d fr o m f o uli n g b y A cti G u ar d, a n 

i n cr e as e i n t e m p er at ur e of t h e s urr o u n di n g 

s e a w at er will c a us e a n i n cr e as e i n bi o ci d e 

r el e as e-r at e.

H o w e v e r,  si n c e  f o uli n g  p r e s s u r e  

als o  c h a n g e s  wit h  t e m p e r at u r e,  t h e  

t e m p er at ur e d e p e n d e n c y of Acti G u ar d is 

a n i m p ort a nt f a ct or i n pr e v e nti n g f o uli n g 

at all t e m p er at ur es. I n f a ct, c o m p ari n g t h e 

d e v el o p m e nt i n bi o ci d e r el e as e-r at e fr o m 

Acti G u ar d t o t h e t e m p er at ur e d e p e n d e n c y 

of f o uli n g a c c u m ul ati o n r ates, as re p orte d b y 

E g a n ( 1 9 8 7) gi ves t he pl ots s h o w n i n Fi g ure 8.

It is s e e n t h at t h e bi o ci d e r el e as e r at e fr o m 

A cti G u ar d f oll o ws t h e i n cr e asi n g f o uli n g 

pr ess ur e.  This m e a ns t h at Acti g u ar d utilis es 

t h e bi o ci d e e ff e cti v el y. At l o w t e m p er at ur e, 

w h ere t h e f o uli n g press ure is l o w, t h e rel e as e-

r at e fr o m Acti g u ar d is c orr es p o n di n gl y l o w. 

H o w e v er, t h e r el e as e-r at e will i n cr e as e wit h 

t h e i n cr e asi n g f o uli n g pr ess ur e, arisi n g fr o m 

t h e hi g h er w at er t e m p er at ur e. H e n c e n o 

e x c ess of bi o ci d e is r el e as e d u n n e c ess aril y 

fr o m Acti G u ar d.

Bi o ci d e r el e a s e r at e a s a 
f u n cti o n of tr a v elli n g s p e e d
O n e  m aj or  a d v a nt a g e  of  t h e  A cti G u ar d  

t e c h n ol o g y c o m p ar e d t o a n y a ntif o uli n g 

t e c h n ol o g y  t o  d at e  (i n cl u di n g  t h e  n o w  

b a n n e d  ti n- b as e d)  is  t h e  st a bl e  bi o ci d e  

r el e as e-r at e irr es p e cti v e of tr a v elli n g s p e e d.

Me as ur e m e nts of bi o ci d e l e a c hi n g h a v e 

b e e n  p erf or m e d  o n  s a m pl es  i m m ers e d  

d y n a mi c all y at s p e e ds r a n gi n g fr o m 0. 0 8 

k n ots t o 2 0 k n ots. Th e r es ults ar e s h o w n 
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F e at ur e 3 |  P Ai n t s & C o A ti n g s

i n C a pti o n: Fi g ure 9. Th e fi g ure s h o ws t h at 

t h e r el e as e-r at e of bi o ci d e fr o m Acti G u ar d 

is  st a bl e  b et w e e n 0. 2 a n d 2 0 k n ots. T his  

m e a ns t h at e v e n at st ati c c o n diti o ns, w h ere 

t h e s e a c urr e nt is m or e t h a n 0. 2 k n ots, t h e 

bi o ci d e rel e as e-r ate is e q u al t o t h at of a vess el 

tr a v elli n g at 2 0 k n ots. At c urr e nts d o w n t o 

0. 1 k n ots, t h e rel e as e-r at e of bi o ci d e is 8 5 % 

t h at of a s hi p s aili n g at f ull s p e e d. This is a ke y 

f a ct or all o wi n g v ess els wit h v er y l o w s p e e d 

a n d a cti vit y t o b e pr ote cte d a g ai nst f o uli n g.

Fr o m  a n  e n vir o n m e nt al  p ers p e cti v e,  

t h e  st a bl e  r el e as e  of  bi o ci d e  irr es p e cti v e  

of tr a v elli n g s p e e d m e a ns t h at l ess “ w ast e” 

bi o ci d e is r el e as e d i nt o t h e e n vir o n m e nt. 

C o n v e nti o n al a ntif o uli n g c o ati n gs r el e as e 

m or e bi o ci d e w h e n t h e fl o w-r at e is hi g h er 

[ Kiil et al. 2 0 0 2]. D u e t o t h e l o w er f o uli n g 

pr ess ur e at hi g h er fl o w-r at es, c o n v e nti o n al 

a ntif o uli n gs  t h e r ef or e  utilis e  bi o ci d es  

i n effi ci e ntl y.  A  fi n al  a d v a nt a g e  of  t his  

s p e e d-i n d e p e n d e nt  b e h a vi o u r  is  t h at,  

w h er e as c o n v e nti o n al a ntif o uli n g c o ati n g 

s yst e ms ar e s p e ci fi e d a c c or di n g t o t h e s p e e d 

of o p er ati o n a n d w at er-t y p e, A cti G u ar d-

b as e d s p e cifi c ati o ns o nl y d e p e n d o n t h e 

tr a di n g w at ers of t h e v ess el. This als o m e a ns 

t h at  t h e  s aili n g  p att er n  c a n  b e  c h a n g e d  

d uri n g  o p er ati o n  wit h o ut  aff e cti n g  t h e  

s er vi c e-lif e of t h e c o ati n g or its e ffi ci e n c y.

s t ati c p erf or m a n c e t e st s
N u m er o us  p erf or m a n c e  t ests  h a v e  b e e n  

c arri e d o ut i n or d er t o ass ess t h e a ntif o uli n g 

p e rf or m a n c e  of  t h e  H E M P A G U A R D  

s yst e ms. Th e t est s h o w t h e c o m p aris o n of 

H E M P A G U A R D c o ati n gs t o t h e bi o ci d e-

fr e e F o uli n g R el e as e c o ati n g, He m p asil X 3. 

T h e c o m p aris o n is d o n e b as e d o n st ati c 

i m m ersi o n at diff er e nt l o c ati o ns ar o u n d 

t h e w orl d. It is e vi d e nt fr o m t h e fi g ur e, t h at 

irr es p e cti v e  of  t h e  m ari n e  e n vir o n m e nt,  

t h e  H E M P A G U A R D  s yst e ms  p erf or m  

si g ni fi c a ntl y b ett er t h a n t h e c urre nt st at e- of-

t h e- art  h y dr o g el- b as e d  F o uli n g  R el e as e  

t e c h n ol o g y.

F o uli n g pr ot e cti o n of s cr at c h e s
D a m a g es  ar e  pr o n e  t o  o c c u r  o n  all  

a ntif o uli n g  s yst e ms  i n cl u di n g  F o uli n g  

R el e as e a n d F o uli n g D ef e n c e c o ati n gs i n 

c ert ai n are as of t h e v ess el. U ntil n o w, F o uli n g 

R el e as e s yst e ms h a v e b e e n d ef e n c el ess o n c e 

d a m a g e d. H o w e v er, Acti G u ar d’s a cti v at e d 

h y dr o g el pr o vi d es a wi n d o w of d ef e n c e f or 

t h e c o ati n g e v e n a Th er d a m a g e.

It is s e e n t h at H E M P A G U A R D c o ati n gs 

are still a bl e t o d et er f o uli n g e ve n u n d er t h es e 

c o n diti o ns. H o w e v er, as t h e c o ati n g a cts as a 

r es er v oir f or bi o ci d e, r e m o vi n g p art of t h e 

c o ati n g will als o r e m o v e a n e q ui v al e nt p art 

of t h e pr ot e cti n g a g e nt. Th e p erf or m a n c e 

of d a m a g e d ar e as of H E M P A G U A R D is 

t h er ef or e li mit e d c o m p ar e d t o t h at of a n 

Fi g ur e 3: s m o ot h n e s s of H E M P A g U A R D ® (l eft) a n d a s P C a ntif o uli n g (ri g ht) b ef or e (t o p) 

a n d aft er ( b ott o m) a gi n g. 

Fi g ur e 4: s c h e m ati c ill u str ati o n of t h e w or ki n g m e c h a ni s m of A cti g u ar d

Fi g ur e 5: A v er a g e bi o ci d e c o nt e nt p er sirf a c e ar e a f or H E M P A g U A R D X 5 a n d X 7 s y st e m s 

c o m p ar e d t o a c o n v e nti o n al a ntif o uli n g s y st e m. t h e c al c ul ati o n i s b a s e d o n c o n v e nti o n al 

s p e ci Th c ati o n s ( 1 5 0 µ m D F T f or H E M P A G U A R D a n d 2 8 0 µ m f or t h e a ntif o uli n g s y st e m)
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i nt a ct  c o ati n g.  S e v er el y  d a m a g e d  p a n els  

i m m ers e d  i n  Si n g a p or e  (str o n g  f o uli n g  

pr ess ur e) h a v e b e e n s e e n t o r e m ai n f o uli n g 

fr e e b et w e e n 2 t o 4 m o nt hs d uri n g st ati c 

i m m ersi o n.

I n a d diti o n t o r o u g h d a m a g e i n fli ct e d b y 

a s p at ul a, s cr at c h es i n fli ct e d b y r o u g h e ni n g 

of t h e f ull c o ati n g s urf a c e usi n g s a n d p a p er 

h a v e als o b e e n t est e d. It is s e e n t h at w h er e as 

t h e c o n v e nti o n al F o uli n g R el e as e c o ati n g 

h as l o w er p erf or m a n c e a Th er r o u g h e ni n g, 

H E M P A G U A R D  r et ai n s  it s  g o o d  

p erf or m a n c e e v e n i n st ati c c o n diti o ns. 

T his  eff e ct  is  als o  s e e n  i n  Fi g ur e  1 2,  

s h o wi n g pict ures t a ke n d uri n g a n u n der w ater 

i ns p e cti o n of a H E M P A G U A R D t est p at c h 

aft er  2 2  m o nt hs  i n  s er vi c e.  T h e  ar e a  is  

d a m a ge d b y s c attere d s cr atc hes, b ut it c a n b e 

s e e n fr o m t h e fi g ur e t h at H E M P A G U A R D 

still s h o ws e xc ell e nt p erf or m a nc e. 

C o n cl u si o n s
A cti G u ar d  is  a  n o v el  t e c h n ol o g y  t h at  

f us es  a ntif o uli n g  a n d  F o uli n g  R el e as e  

t e c h n ol o gi es  vi a  bi o ci d al  a cti v ati o n  of  a  

h y dr o g el-l a y er. This e n a bl es Acti G u ar d t o 

o ff er f o uli n g pr ot e cti o n w hil e mi ni misi n g 

t h e  bi o ci d e  r el e as e  t o  t h e  e n vir o n m e nt.  

H E M P A G U A R D  X 5  a n d  X 7  ar e  t h e  

first  F o uli n g  D ef e n c e  c o ati n gs  b as e d  o n  

A cti G u ar d.  B e c a us e  t h e  bi n d er  s yst e m  

i n  H E M P A G U A R D  is  sili c o n e,  it  off ers  

l o n g-t er m f u el- e ffi ci e n c y vi a a v er y s m o ot h 

h ull  w hi c h  r e m ai ns  f r e e  f r o m  f o uli n g  

f or  l o n g er  t h a n  alt er n ati v e  t e c h n ol o gi es  

a v ail a bl e i n t h e m ar k et. 

C o nsi d eri n g  t h e  li mit e d  a m o u nt  of  

bi o ci d e utilis e d i n Acti G u ar d t o e ffi ci e ntl y 

pr e v e nt  bi of o uli n g  t o g et h e r  wit h  t h e  

si g ni fi c a ntl y i m pr o v e d f u el- e ffi ci e n c y. N A

R ef er e n c e s
E g a n B. “ M ari n e mi cr o bi al a d h esi o n a n d its 

c o ns e q u e n c es”. I n sl ei g h M A e d. Micr o be ds 

i n t he se a. J o h n Wil e y & s o ns I n c. 1 9 8 7

Kiil S, D a m-J o h a ns e n K, Wei n ell C E, 

Pe d ers e n M S, C o d ol ar S A. “ D y n a mi c 

si m ul ati o ns of a s elf- p olis hi n g a ntif o uli n g 

p ai nt  e x p os e d  t o  s e a w at er ”.  J o ur n al  of  

c o ati n gs t e c h n ol o g y. V ol 7 4. 2 0 0 2.

Fi g ur e 6: R e al -lif e t e sti n g c o m p ar e d t o m o d ell e d bi o ci d e r el e a s e. All e x a m pl e s ar e 

tr a di n g s hi p s

Fi g ur e 7: C o m p ari s o n b et w e e n t h e d e v el o p m e nt i n bi o ci d al r el e a s e -r at e b et w e e n 

A cti g u ar d a n d a c o n v e nti o n al i n s ol u bl e m atri x a ntif o uli n g c o ati n g. B ot h c o ati n g s c o nt ai n 

t h e s a m e a m o u nt of bi o ci d e i niti all y

Fi g ur e 8: C o m p ari s o n of t h e d e v el o p m e nt 

of bi o ci d e r el e a s e -r at e fr o m A cti g u ar d 

a n d f o uli n g pr e s s ur e a s a f u n cti o n of 

t e m p er at ur e.
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F e at ur e 3 |  P Ai n t s & C o A ti n g s

S c ar di n o  A,  Fl et c h e r  L,  K e n n ett  S,  

Vi n c e nt P, Wils o n A. “ H ull a n d pr o p ell er 

f o uli n g p e n alti es: A R o y al A ustr ali a n N a v y 

p e rs p e cti v e”.  Pr es e nt ati o n  at  t h e  1 6t h  

i nt er n ati o n al c o n gr ess o n m ari n e c orr osi o n 

a n d f o uli n g. S e attl e. 2 0 1 2

S c h ult z  M  P.  “ Eff e ct s  of  c o ati n g  

r o u g h n e s s  a n d  bi of o uli n g  o n  s hi p  

r esist a n c e a n d p o w eri n g”. Bi of o uli n g. 2 3: 5. 

3 3 1- 3 4 1. 2 0 0 7

Ye br a D M, Kiil S, D a m-J o h a ns e n K. 

“ R e vi e w:  A ntif o uli n g  t e c h n ol o g y-  P ast,  

pr es e nt a n d f ut ur e st e ps t o w ar ds e ffi ci e nt 

a n d e n vir o n m e nt all y fri e n dl y a ntif o uli n g 

c o ati n gs”. Pr o gr ess i n Or g a ni c c o ati n gs. 5 0. 

7 5- 1 0 4. 2 0 0 4

Ye br a D M, C at al á P. “ R e d e fi ni n g f o uli n g 

c o ntr ol t e c h n ol o g y ”. Th e N a v al Ar c hit e ct. 

N o v. 2 0 1 0

Ye br a D M, C at al á P. “ S m o ot h o p er at or”. 

Th e N a v al Ar c hit e ct. J a n. 2 0 1 1

Z ar gi el  K  A,  C o o g a n  J  S,  S w ai n  G  

W.  “ Di at o m  c o m m u nit y  st r u ct u r e  o n  

c o m m er ci all y a v ail a bl e s hi p h ull c o ati n gs”. 

Bi of o uli n g 2 7( 9). 9 5 5- 9 6 5. 2 0 1 1

Z ar gi el K A, S w ai n G W. “ T h e eff e ct 

of st ati c a n d d y n a mi c c o n diti o ns o n t h e 

s ettl e m e nt  a n d  a d h esi o n  of  di at o ms  t o  

s hi p h ull c o ati n gs”. Pr es e nt ati o n at t h e 1 6t h 

i nt er n ati o n al c o n gr ess o n m ari n e c orr osi o n 

a n d f o uli n g. S e attl e. 2 0 1 2

Z h a n g J, Li n C, Wa n g L, Z h e n g J X u F, 

S u n Z. “ St u d y o n t h e c orr el ati o n of l a b 

ass a y  a n d  fi el d  t est  f or  f o uli n g-r el e as e  

c o ati n gs”. Pr o gr ess i n Or g a ni c C o ati n gs. 

7 6. 1 4 3 0- 1 4 3 4. 2 0 1 3

Fi g ur e 9: R el ati v e bi o ci d e r el e a s e r at e fr o m A cti g u ar d a s a f u n cti o n of tr a v elli n g s p e e d 

( 1 0 k n ot s a s r ef er e n c e s p e e d). Al s o i n di c at e d i s t h e r el ati v e bi o ci d e r el e a s e r at e fr o m  

c o n v e nti o n al s P C s, a d a pt e d fr o m Kiil et al. [ 2 0 0 2]. n ot e t h e l o g arit h mi c s c al e o n t h e X - a xi s.

Fi g ur e 1 2: Pi ct ur e s of a t e st p at c h t h at 

h a s b e e n m e c h a ni c all y d a m a g e d b y 

s cr at c h e s. t h e pi ct ur e s w er e t a k e n aft er 2 2 

m o nt h s i n s er vi c e.

Fi g ur e 1 0: Pi ct ur e s of d a m a g e d p a n el s aft er 2 0 m o nt h s i m m er si o n i n s p ai n. L eft: ill u str ati o n of 

t h e p a n el’ s d a m a g e - p att er n s. Mi d dl e: H e m p a sil X 3 wit h h e a v y f o uli n g o n d a m a g e d ar e a s. 

Ri g ht: H E M P A g U A R D c o ati n g.

Fi g ur e 1 1: Pi ct ur e s of p a n el s d a m a g e d b y 

s a n d p a p eri n g. L eft: H e m p a sil X 3 c o m p ar e d 

t o H e m p a g u ar d aft er 1 9 m o nt h s i m m er si o n 

i n s p ai n. Ri g ht: H e m p a sil X 3 c o m p ar e d t o 

H e m p a g u ar d aft er 1 1 m o nt h s i m m er si o n i n 

s i n g a p or e

N A J u n e 1 5 - p 3 8 + 3 9 + 4 0 + 4 1 + 4 2 + 4 3 + 4 4.i n d d   4 4 2 9/ 0 5/ 2 0 1 5   1 6: 5 4: 1 6
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T
hi c k n ess is t h e k e y t o a s u c c essf ul 

b all ast t a n k c o ati n g. N O A 6 0 H S; a 

p ur e e p o x y c o ati n g i n c or p or ati n g 

a n  SI  ( S elf  I n di c ati n g)  f u n cti o n  w a s  

d e v el o p e d e x cl usi v el y f or w at e r b all ast 

t a n ks ( W B T) a n d w as l a u n c h e d i n J a p a n 

i n O ct o b er, 1 9 9 7.

T h e  SI  f u n cti o n  i s  b a s e d  o n  t h e  

c ar ef ul c o ntr ol of pi g m e nts a n d pi g m e nt 

tr a ns p ar e n c y at c ert ai n t hi c k n ess es.  O nl y 

w h e n t h e c orr e ct t hi c k n ess h as b e e n m et 

d o es t h e c o ati n g b e c o m e f ull y o p a q u e.

S elf-i n di c ati o n, t h e r ef or e, h el ps b ot h 

t h e a p pli c at or a n d t h e c o ati n g i ns p e ct or 

r e c o g ni s e  w h e n  t h e  d e si g n e d  fil m  

t hi c k n ess h as b e e n a c hi e v e d d uri n g t h e 

c o ati n g’s a p pli c ati o n. 

N O A 6 0 H S  s h o w e d  it s  l o n g -t e r m -

c o r r o si o n  p r ot e cti o n  e v e n  b ef o r e  t h e  

i m pl e m e nt ati o n  of  t h e  I M O’s  P S P C  

( P e rf or m a n c e  St a n d a r d  f or  P r ot e cti v e  

C o ati n g s,  a d o pt e d  i n  D e c e m b e r  

2 0 0 6)  ai m e d  at  a  l o n g-t e r m  c or r o si o n 

pr ot e cti o n f or W B T.

T h a n k s  t o  t h e  P S P C  r ul e s’  p r o v e n  

p erf or m a n c e i n pr a cti c e, t his f u n cti o n al 

c o ati n g  h a s  b e e n  wi d el y  u s e d  f r o m  

L N G  c a r ri e r s  t o  V L C C s  a n d  n o w  it s  

a p pli c ati o n r e c or ds m ar ks m or e t h a n 9 3 0 

v ess els i n n e w b uil di n g as of A pril 2 0 1 5.  

It h as als o b e e n s u c c essf ull y us e d i n W B T 

r e p air / r e c o ati n g j o bs.

T h e r e  a r e  cl e a r  r e a s o n s  w h y  t h e  

t e c h n ol o g y  i s  a d mi r e d  i n  t h e  m a ri n e  

m a r k et,  e x pl ai n e d  A ki hi r o  U e d a,  a  

t e c h ni c al  g e n e r al  m a n a g e r  of  Ni p p o n  

P ai nt M ari n e.

C o ati n g t hi c k n e s s
C o ati n g  t hi c k n e s s  i s  t h e  p ri m e  

f a ct o r  al o n g si d e  s u rf a c e  p r e p a r ati o n  

t o  d et e r mi n e  t h e  lif e  of  a n  e p o x y  

c o ati n g. T h at’s w h y m e a s u ri n g d r y fil m 

t hi c k n e s s a n d t h e r e c o r di n g of t h o s e 

r e a di n g s ar e m a n d at or y e x e r ci s e s at t h e 

n e w b ul di n g st a g e.

C o v e ri n g t h e s u bst r at e a n d gi vi n g it 

c ol o ur ar e t h e r ol es of p ai nt.  H o w e v er, 

s e c uri n g d esi g n e d t hi c k n ess t hr o u g h o ut 

t h e ar e a is ess e nti al f or a m ari n e p ai nt t o 

pr ot e ct t h e v ess el fr o m c orr osi o n.

R e g ul ar / st a n d ar d e p o x y c o ati n gs c a n 

c o v er a n d hi d e t h e s u bstr at e wit h o nl y a 

dr y fil m t hi c k n ess of a b o ut 3 0- 5 0 mi cr o ns. 

P ai nt s pr a y ers a n d a p pli c at ors b uil d u p 

t hi c k n ess b as e d o nl y o n t h eir e x p eri e n c e.

E v e n t h e m o st e x p e ri e n c e d s pr a y e rs 

c a n n ot  b e  c e rt ai n  t o  a c hi e v e  t h e  

c or r e ct t hi c k n ess all o v er t h e h u g e a n d 

s o m eti m e s  c o n fi n e d  s p a c e  of  a  b all ast 

t a n k. Thi c k n ess of p ai nt a p pli e d i n t h e 

criti c al ar e as s u c h as e d g es, c or n ers, w el d 

s e a ms a n d c ut- o uts c a n n ot b e k n o w n or 

i n m a n y c as es m e as ur e d.

T h e s e  a r e  t h e  a r e a s  w h e r e  c o ati n g  

b r e a k d o w n  i s  li k el y  t o  o c c u r  fi r st.  

N O A 6 0 H S  i s  diff e r e nt.   D u ri n g  

a p pli c ati o n its a p p e ar a n c e c h a n g es fr o m 

s e e-t hr o u g h (l u c e nt) u ntil it r e a c h es its 

c or r e ct s p e ci fi e d t hi c k n e ss w h e r e u p o n 

it c h a n g es t o a s oli d f ull y o p a q u e b u ff 

t e xt ur e. 

T hi s  s oli d  b uff  c ol o u r  al s o  s h o w s  

t hi c k n e s s  e v e n  o n  e d g e s,  c or n e rs  a n d 

c ut - o ut s;  all  t h e  a r e a s  w h e r e  r e g ul a r  

c o ati n gs c a n n ot b e m e as ur e d. Th e y ar d, 

cl ass a n d t h e s hi p o w n er c a n all b e s ur e 

t h at t hi c k n ess is e v e n a n d c orr e ct e v e n i n 

t h e m ost i n a c c essi bl e ar e as t o p ai nt.

T h e  p ai nt  a p pli c at o r  c a n  t h e r ef o r e  

c o nt r ol  t h e  t hi c k n e s s  wit h  N O A  

w hil e p ai nti n g is i n pr o g r ess si n c e t h e 

a p p e a r a n c e  of  t h e  p ai nt  fil m  c h a n g e s  

fr o m its l u c e nt t o n e t o o n e of f ull t e xt ur e 

as its t hi c k n ess d e v el o ps.

Th e fi n al c ol o ur s h a d e of t h e N O A 6 0 H S 

s urf a c e w h e n dri e d r e m ai ns t h e s a m e as 
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Wat er b all ast t a n k c o ati n gs ar e f u n d a m e nt al t o t h e str u ct ur al i nt e grit y of 

s hi ps. It is, t h er ef or e, ess e nti al t h at t h e y ar e a p pli e d c orr e ctl y. Ni p p o n P ai nt 

M ari n e h as d e v el o p e d a n i n n o v ati v e c o ati n g t h at e n a bl es a y ar d t o m a xi mis e 

e ffi ci e n c y a n d gi v es t h e s hi p o w n er c o n fi d e n c e t h at t h eir t a n ks r e c ei v e t h e 

o pti m u m c o ati n g

T h e a p pli a n c e of s ci e n c e

Fi g ur e 1: B uff c ol o ur s ar e m or e eff e cti v e t h a n ot h er s h a d e s

Fi g ur e 1

4 0

3 5

3 0

2 5

2 0

S u b str at e S h o p pri m er

C
ol

o
ur
 
dif

f
er

e
nc

e
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F e at ur e 3 |  P ai n t s & C o a ti n g s

T h e N a v al Ar c hit e ct  J u n e 2 0 1 5

w h e n w et.   Th er ef or e, a Th er p ai nti n g a n y 

ar e as t h at h a v e a l o w fil m t hi c k n ess c a n 

b e  e a sil y  i d e ntifi e d  d u ri n g  i ns p e cti o n 

a n d r e p ai r e d b ef or e g oi n g i nt o s e r vi c e. 

This will a v oi d c orr osi o n o c c urri n g a Th er 

d eli v e r y a n d a v oi d t h e n e e d f or c o stl y 

a n d ti m e- c o ns u mi n g r e p airs.

Ni p p o n P ai nt M a ri n e h a s l o n g b e e n 

st u d yi n g  t h e hi di n g p o w e r of v a ri o u s 

c o ati n g s  at  t h ei r  i niti al  d e v el o p m e nt  

st a g e.  T h e  c o m p a n y  f o u n d  t h at  b uff  

c ol o u r s h a d e s a r e m o r e eff e cti v e t h a n 

ot h e r p ot e nti al s h a d es ( Fi g ur e- 1) as t h e 

c ol o u r t h at m a xi mis e s t h e eff e ct of t h e 

SI f u n cti o n. 

E x c e s si v e t hi c k n e s s
A n ot h er c o n c er n w h e n it c o m es t o t a n k 

c o ati n g is t h at of e x c essi v e t hi c k n ess o n 

c or n e rs a n d w el di n g s e a ms. This e xt r a 

t hi c k n ess a p pli e d at t h e y ar d c o ul d l e a d 

t o p ot e nti al p ai nt fil m cr a c ki n g. 

Fi g u r e - 2,  Fi g u r e - 3,  Fi g u r e - 4  a n d  

Fi g ur e- 5 s h o w t h e r es ult of fil m t hi c k n ess 

distri b uti o n f or a t est / c o ati n g s ur v e y t h at 

w as c ar ri e d o ut at I m a b ari s hi p y ar d i n 

J a p a n. Th e d at a of N O A t a k e n fr o m t h e fl at 

s urf a c e a n d sti ff e n er w as c o m p ar e d t o t h e 

r el e v a nt d at a o bt ai n e d fr o m t a n ks w h er e 

or di n ar y / st a n d ar d e p o x y t a n k p ai nt h a d 

b e e n a p pli e d. Th e s a m e str u ct ur es i n t h e 

t a n ks w er e c h os e n a n d t h e a p pli c ati o n w as 

c arri e d o ut b y t h e s a m e s pr a y er i n or d er t o 

m a k e a f air c o m p aris o n. 

B ot h  p ai nt s  w e r e  t h e n  a p pli e d  wit h 

t h e ai m of a c hi e vi n g t h e r e q uir e d P S P C 

st a n d ar d of 3 2 0 mi cr o ns i n t ot al ( 2 c o ats 

at 1 6 0 mi cr o ns p er c o at).

ft e r es ults s h o w e d t h at usi n g t h e s a m e 

s pr a y er, 4. 7 % of all m e as ur e m e nts f or t h e 

st a n d ar d e p o x y p ai nt w er e f o u n d t o b e 

l ess t h a n t h e a bs ol ut e mi ni m u m dr y fil m 

t hi c k n ess of 2 8 8 mi cr o ns t h at is r e q uir e d 

b y P S P C w hil e o nl y 1. 8 % of t h e r e a di n gs 

t a k e n o n t h e N O A c o at e d ar e a w as b el o w 

t his m a n d at or y st a n d ar d.

This s a m e t est s h o w e d t h at N O A 6 0 H S 

h a d  n o  r e a di n g s  at  all  of  o v e r  1, 0 0 0  

mi c r o n s  i n  t hi c k n e s s.  H o w e v e r,  i n  

c o m p aris o n, 3. 1 % of t h e st a n d ar d e p o x y 

p ai nt e x c e e d e d 1, 0 0 0 mi cr o ns.

I n s u m m ar y, t ests s h o w e d t h at t h e SI 

f u n cti o n of N O A pr o v e d t h at c o ati n gs 

wit h  a n  SI  c a n  b e  a p pli e d  b ot h  m or e  

e v e nl y a n d is m or e r eli a bl e i n s e c uri n g 

t h e d esi g n e d fil m t hi c k n ess.

D es pit e m a n y a d v a n c es i n s hi p b uil di n g 

t e c h n ol o g y, it s h o ul d b e r e m e m b er e d t h at 

p ai nt a p pli c ati o n is c o n d u ct e d b y h u m a n 

s pr a y ers i n s hi p y ar ds a n d t h eir s kill a n d 

a bilit y a n d c o ns e q u e ntl y t h e r es ult c a n 

v ar y a l ot.

E v e n e x c ell e nt c o ati n gs t h at p erf or m 

s u p e r bl y i n l a b or at or y t e st s c a n s u ff e r 

fr o m s u b-st a n d ar d p erf or m a n c e t hr o u g h 

p o or a p pli c ati o n. I n s hi p b uil di n g, a n d 

es p e ci all y i n t a n k c o ati n gs it is r ar e t o 

fi n d l a b or at or y t y p e c o n diti o ns.

in s er vi c e
O n c e t h e c o ati n g h as b e e n a p pli e d, ot h er 

ess e nti al f a ct ors f or a s u c c essf ul c o ati n g 

R e s ult s of a Thl m t hi c k n e s s di stri b uti o n t e a st at I m a b ari, J a p a n

N A J u n e 1 5 - p 4 5 + 4 6 + 4 7.i n d d   4 6 2 9/ 0 5/ 2 0 1 5   1 6: 5 5: 2 8
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i n  W B T  a r e  el a sti cit y,  a d h e si o n  a n d  

d ur a bilit y a g ai nst el e ctri c c urr e nt.  Th es e 

f a ct ors ar e c ar ef ull y ass ess e d b y t h e t est 

of P S P C.

I n a d diti o n t o b ei n g f ull y a p pr o v e d 

f o r  P S P C  a p pli c ati o n s,  N O A 6 0 H S  

h a s  f u rt h e r  q u ali fi e d  f or  t h e  s o- c all e d 

“ alt e r n ati v e  s y st e m”  w h o s e  c rit e ri a  i s  

e v e n  t o u g h e r  t h a n  t h o s e  r e q ui r e d  f or  

t h e st a n d ar d P S P C r ul es.(s e e Fi g ur e- 6 & 

Fi g ur e- 7.)

L o n g e vit y
Ni p p o n  P ai nt  M a ri n e  h a s  b e e n  

m o nit ori n g t h e c o n diti o n of N O A 6 0 H S 

o n r a n d o ml y s el e ct e d s hi ps.

O n e L N G c arri er, w hi c h is a m o n g t h e 

2 4 s hi ps m o nit or e d, h a d a n i ns p e cti o n 

o n  it s  w at e r  b all a st  t a n k s  aft e r  m o r e  

t h a n 1 0 y e ars i n s er vi c e. Th e t a n ks k e pt 

i n e x c ell e nt c o n diti o n t hr o u g h o ut wit h a 

c orr osi o n r at e of 0. 0 0 1 %.

As t h e SI f u n cti o n g ai ns p o p ul arit y i n 

t h e m ari n e m ar k et, t h e t e c h n ol o g y h as 

b e e n i n c or p or at e d i nt o ot h er f u n cti o n al 

c o ati n g s  f o r  m a ri n e  u s e.  N O A 1 0 F  

i s  d e si g n e d  f o r  o ut si d e  h ull  u s e  f o r  

n e w b uil di n g  s hi p s  w hil e  N O A 1 0 M  i s  

us e d f or m ai nt e n a n c e & r e p air p ur p os es.

Fi n all y,  Ni p p o n  P ai nt  M a ri n e  c a n  

r e v e al t h at b as e d o n N O A 6 0 H S, a n e w 

c o ati n g  i s  u n d e r  d e v el o p m e nt  wit h  a  

t ar g et w or ki n g lif e.  W or k is f o c uss e d o n 

r e fi n e m e nt a n d i m pr o v e m e nt of t h e SI 

f u n cti o n a n d a dj ust m e nts t o t h e c o ati n g’s 

fil m f or m ati o n. N A

Fi g ur e 6: A c c e pt a n c e crt eri a f or P S P C s y st e m

It e m s A c c e pt a n c e crit eri a f or e p o x y 
b a s e d s y st e m s a p pli e d a c c or d -
i n g t o T a bl e 1 of t hi s st a n d ar d

A c c e pt a n c e crit eri a f or
Alt er n ati v e s y st e m s

N O A 6 0 H S

Bli st er s o n p a n el N o Bli st er s N o Bli st er s P a s s e d

R u st o n p a n el Ri 0 ( 0 %) Ri 0 ( 0 %) P a s s e d

N u m b er of pi n h ol e s 0 0 P a s s e d

A d h e si v e f ail ur e > 3. 5 M P a
A d h e si v e f ail ur e b et w e e n s u b str at e 
a n d c o ati n g or b et w e e n c o at s f or 
6 0 % or m or e of t h e ar e a

> 5. 0 M P a
A d h e si v e f ail ur e b et w e e n s u b str at e 
a n d c o ati n g or b et w e e n c o at s f or 
6 0 % or m or e of t h e ar e a

P a s s e d

C o h e si v e f ail ur e > – 3 M P a
C o h e si v e f ail ur e i n c o ati n g f or 4 0 % 
or m or e of t h e ar e a

> 5. 0 M P a
C o h e si v e f ail ur e i n c o ati n g f or 4 0 % 
or m or e of t h e ar e a

P a s s e d

C at h o di c pr ot e cti o n c urr e nt 
d e m a n d cir c ul at e d fr o m w ei g ht l o s s

< 5 m A / m
2

< 5 m A / m
2

P a s s e d

C at h o di c pr ot e cti o n di s b o n d m e nt 
fr o m arti Th ci al h oli d a y

< 8 m m < 5 m m P a s s e d

U n d er c utti n g fr o m s cri b e < 8 m m < 5 m m P a s s e d

U- b ar A n y d ef e ct s, cr a c ki n g or d et a c h -
m e nt at t h e a n gl e or w el d will l e a d 
t o s y st e m b ei n g f ail e d

A n y d ef e ct s, cr a c ki n g or d et a c h -
m e nt at t h e a n gl e or w el d will l e a d 
t o s y st e m b ei n g f ail e d

P a s s e d

T h e b all a st t a n k s of a n L N G c arri er s h o w e d a c orr o si o n r at e of 0. 0 0 1 % o v er 1 0 y e ar s

Ni p p o n P ai nt M ari n e h a s b e e n m o nit ori n g 

2 4 s hi p s c o at e d wit h N O A 6 0 H S

Fi g ur e 7:
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S af e t y of Off s h or e a n d S u b s e a S tr u c t ur e s i n 
E x tr e m e a n d A c ci d e n t al C o n di ti o n s

I n d e e p- w a t er o p er a ti o n s, off s h or e i n s t all a ti o n s m a y f a c e e x tr e m e or a c ci d e n t al e v e n t s i n 
a s s o ci a ti o n  wi t h  g e n er al,  or  si t e- s p e ci fi c,  c o n di ti o n s.    S u c h  h a z ar d s  i n cl u d e:  l e a k s  of  g a s 
a n d /  or  oil,  c olli si o n s,  h u m a n  err or,  s tr u c t ur al  f ail ur e,  a n d  bl o w o u t s.  T h e s e  e m er g e n c y  
e v e n t s s o m e ti m e s r e s ul t i n c a t a s tr o p hi c c o n s e q u e n c e s t h a t c a n l e a d t o c a s u al ti e s, pr o p er t y 
d a m a g e  a n d  p oll u ti o n.  I t  i s  t h e  r e s p o n si bili t y  of  t h e  d e si g n er,  b uil d er  a n d  o p er a t or  t o  
d e v el o p, a n d i n t e gr a t e, s af e t y m e a s ur e s d e v el o p e d t o mi ti g a t e t h e c o n s e q u e n c e s fr o m s u c h 
h a z ar d s.

T o s u b mi t a p a p e r , vi si t t h e w e b si t e or c o n t a c t t h e RI N A C o nf er e n c e
D e p ar t m e n t:
8 - 9 N or t h u m b erl a n d S tr e e t,
L o n d o n, W C 2 N 5 D A

T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E x t: 3 3 1

F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2
e m ail: c o nf er e n c e @ri n a. or g. u k

I n t er n a ti o n al C o nf er e n c e:

I C S O T K or e a
1 5- 1 6 S e p t e m b er 2 0 1 5, B u s a n, K or e a

T h e R o y al I n s ti t u ti o n of N a v al Ar c hi t e c t s

R e gi s t r a ti o n O p e n

I C S O T K or e a H alf p a g e cf p A D.i n d d   1 2 8/ 0 5/ 2 0 1 5   1 1: 1 1: 1 7

w w w.ri n a. or g. u k / M ari n e _ D e si g n _ 2 0 1 5

M ari n e D e si g n 2 0 1 5 will r e t ur n t o pr o vi d e a f or u m f or r e p or ti n g a n d di s c u s si n g M ari n e D e si g n pr a c ti c e 
a n d  t e c h ni c al  i n n o v a ti o n,  i n cl u di n g  H u m a n  S y s t e m s  I n t e gr a ti o n.  M ari n e  D e si g n  i s  a n  h oli s ti c  d e si g n  
pr o c e s s wi t h a s tr o n g f o c u s o n t h e e n d u s er s a s w ell a s s t a k e h ol d er s i n t h e d e si g n pr o c e s s, b a s e d o n 
t h e pri n ci pl e s of I n d u s tri al D e si g n. Eff e c ti v e M ari n e D e si g n r e q uir e s a m ul ti di s ci pli n ar y d e si g n t e a m 
of N a v al Ar c hi t e c t s, I n d u s tri al D e si g n er s, H u m a n F a c t or s s p e ci ali s t s, E n vir o n m e n t al P s y c h ol o gi s t s a n d 
I n t eri or D e si g n er s. 

Al t h o u g h t h e c o nf er e n c e will h a v e a f o c u s o n t h e s u p er y a c h t, cr ui s e a n d off s h or e s e c t or s, i t i s r e c o g ni z e d 
t h a t cr o s s- s e c t ori al i n n o v a ti o n i s cri ti c al t o t h e d e v el o p m e n t of t h e D e si g n- Dri v e n I n n o v a ti o n pr o c e s s. 
T h er ef or e t h e c o nf er e n c e will e x pl or e i n n o v a ti v e a p pr o a c h e s fr o m a cr o s s all m ari n e d e si g n s e c t or s 
i n cl u di n g t h e di al e c ti c b e t w e e n l u x ur y d e si g n i n t h e s u p er y a c h t a n d cr ui s e s e c t or s, a n d t h e u tili t ari a n 
d e si g n a p pr o a c h of t h e off s h or e s e c t or, w hil e r e Th e c ti n g u p o n t h e n e e d s of t h e e n d u s er. 

T o s u b mi t a p a p e r , vi si t t h e w e b si t e or c o n t a c t t h e RI N A C o nf er e n c e D e p ar t m e n t: 
8 - 9 N or t h u m b erl a n d S tr e e t,
L o n d o n, W C 2 N 5 D A
T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E x t: 3 3 1
F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2
e m ail: c o nf er e n c e @ri n a. or g. u k

I n t er n a ti o n al C o nf er e n c e:

M ari n e D e si g n 2 0 1 5
2- 3 S e p t e m b er 2 0 1 5, L o n d o n, U K

T h e R o y al I n s ti t u ti o n of N a v al Ar c hi t e c t s

C all f o r P a p e r s
S u p p or t e d b y:

M D 1 5 H alf p a g e A D.i n d d   1 3 1/ 0 3/ 2 0 1 5   0 9: 3 9: 2 1
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A
s l o n g  est a blis h e d  c o ntr oll er  of  

I n di a  a n d   als o  of  t h e  w orl d’s  

s e a w a ys,  t h e  Britis h  w er e  t h e n  

e n g a g e d  i n  c o m p etiti o n  wit h  E ur o p e a n  

st at es  f or  c o ntr ol  of  Af ri c a.  W hil e  t h e  

u n d erl yi n g  m oti v es  w er e  i nfl u e n c e  a n d  

pr o fit,  t h e Britis h w er e als o w orl d l e a d ers 

i n t e c h n ol o g y.

Th e y s a w as p art of t h eir d ut y t o t h e 

c o u ntri es t h e y h a d t a k e n c o ntr ol of  t o 

b e  t h e  i m pr o v e m e nt  of  i nf r ast r u ct ur e,  

c o ns pi c u o usl y  r ail w a y  n et w or ks,  fl o o d  

m a n a g e m e nt  a n d  ir ri g ati o n  a n d  m u c h  

els e  b esi d es.  A n d  p art  of  t h e  m ot h er  

c o u ntr y’s i n d ustri al c a p a cit y w as o c c u pi e d 

i n b uil di n g i nl a n d w at er w a ys v ess els f or 

v ari o us r e gi o ns of t h e e m pir e, o Th e n t o b e 

c arri e d i n s m all pi e c es f ar i nt o t h e i nt eri or 

of t h e c o nti n e nts. 

O n e v er y s m all c o m p o n e nt i n a v er y 

l ar g e s c h e m e i n I n di a w as t h e s u bj e ct of a 

p a p er r e a d at a n I N A m e eti n g i n 1 8 6 7, a n d 

it gi v es a fl a v o ur of t h e ti m es. A n e x a m pl e 

of v ess els b uilt t o s u p p ort i nfr astr u ct ur e 

pr oj e cts i n t h e e m pir e w as a gr o u p of t u g 

st e a m ers  f or  t h e  G o d a v er y  Ri v er  ( n o w  

G o di v ar a) i n t h e 1 8 6 0s. This ri v er dr ai ns 

a v ast ar e a of c e ntr al I n di a. It aris es i n t h e 

hills o nl y a b o ut 8 0 k m fr o m t h e w est c o ast of 

t h e c o u ntr y, b ut t h e n fl o ws  n e arl y 1, 5 0 0 k m 

e ast t o a d elt a o n t h e B a y of B e n g al.

Hist ori c all y it h a d b e e n a r e gi o n of fl o o d 

a n d dr o u g ht a n d p eri o di c f a mi n e. I n 1 8 5 0s 

t h e Britis h b e g a n a l o n g s eri es of w or ks t o 

c o ntr ol a n d us e t h e ri v er, b e gi n ni n g wit h 

a l ar g e b arr a g e a n d c o nti n ui n g wit h ot h er 

d a ms, c a n als a n d irri g ati o n c h a n n els, i n 

t h e e n d cr e ati n g t h e “ri c e b o wl of A n dr a 

Pr a d es h.” As p art of t h e l o n g  pr o gr a m m e 

t u gs  w er e  n e e d e d  t o  t o w  b ar g es,  a n d  

t h eir c o nstr u cti o n w as r e c o u nt e d b y t h e 

d esi g n er, J a m es N a pi er, at a n I N A m e eti n g 

i n 1 8 6 7.

Ty pi c al of t h e i m p eri al w a y of w or ki n g, 

t h e r e q uir e m e nts w er e tr a ns mitt e d t o t h e 

m ot h er c o u ntr y a n d  t h e v ess els d esi g n e d 

a n d b uilt t h er e, t h e n s e nt o ut t o I n di a.  Als o 

t y pi c al of t h e w a y n e w i d e as a n d m at eri als 

ar e  tri e d  o ut  o n  s m all er  v ess els  b ef or e  

t h e y fi n d t h eir w a y i nt o l ar g e a n d v al u a bl e 

o c e a n g oi n g s hi ps,  t h es e c ar g o/t u gs w er e t o 

b e b uilt i n g al v a nis e d st e el.  

P e o pl e  w er e  a w ar e  t h at  st e el  wit h  its  

m u c h gr e at er str e n gt h w o ul d o n e d a y t a k e 

o v er fr o m wr o u g ht ir o n i n s hi p b uil di n g, 

b ut t h e st e el m a ki n g pr o c ess es of t h e ti m e 

eit h er g a v e s m all q u a ntiti es of hi g h q u alit y 

st e el, or m at eri al i n gr e at er v ol u m e wit h 

v ari a bl e pr o p erti es, o n e s a m pl e t hr e e ti m es 

t h e str e n gt h of a n ot h er of s u p p os e dl y t h e 

s a m e q u alit y, a n d g e n er al u nr eli a bilit y, i n 

p arti c ul ar a t e n d e n c y t o brittl e n ess. 

N a pi er r e p ort e d t h at t h e t u gs w er e b ei n g 

b uilt b y R a n d ol p h & El d er i n Gl as g o w. C ast 

st e el w as s p e cif e d f or t h e b ott o m, 1/ 8 i n c h 

t hi c k,  s u p p ort e d  b y  l o n git u di n als  at  2ft  

c e ntr es a n d g al v a nis e d. B ar g es w er e b ei n g 

c o nstr u ct e d at t h e s a m e ti m e, a n d o n e of 

t h es e w o ul d h a v e a br ass b ott o m, a n d o n e 

p ai nt e d st e el, t h e i d e a b ei n g t o s e e h o w l o n g 

t h e h ulls r et ai n e d t h eir s m o ot h n ess o n c e 

t h e y w er e o p er ati n g o n t h e G o d a v er y ri v er.  

N eit h er t h e c ast st e el or t h e s u bs e q u e nt 

g al v a nisi n g w er e as e v e n as h o p e d, b ut still 

w er e c o nsi d er e d l ess r o u g h t h a n ir o n pl at es. 

C o nstr u cti o n of t h e t u gs w as i n g e ni o us. 

Th e h ull its elf w as v er y s h all o w, wit h 1 Th 

m a xi m u m dr a u g ht, 2. 5 Th fr e e b o ar d a n d a 

dis pl a c e m e nt of 7 9t o n n es o n a l e n gt h of 

a b o ut 1 3 0 Th. As a n o p e n b o at it w o ul d n ot 

b e str o n g e n o u g h, s o t h e s h a d e d e c k 9 ft 

a b o v e t h e b ott o m w as m a d e of t hi n st e el as 

t h e u p p er str e n gt h m e m b er of a b e a m, t h e 

s h e ar f or c es b et w e e n h ull a n d d e c k c arri e d 

b y a n a n gl e ir o n gir d er str u ct ur e.

T h e  I N A  a u di e n c e  w as  i m pr ess e d  b y 

t his w a y of a c hi e vi n g l o n git u di n al str e n gt h 

i n  a  s h all o w  d r a u g ht  v ess el.  B e c a us e  

of  r estri ct e d  l o c k  wi dt hs  t h e  t u gs  w er e  

gi v e n f e at h eri n g st er n w h e el pr o p ulsi o n, 

wit h 8ftl o n g t wi n r u d d ers a h e a d of t h e 

p a d dl e w h e els. P o w er w as pr o vi d e d b y a 

c o m p a ct t wi n hi g h pr ess ur e st e a m e n gi n e. 

T h e b oil er, of l o c o m oti v e t y p e w or ki n g 

at 1 5 0 l b/i n
2
,  w as n e ar t h e b o w t o gi v e 

a c c e pt a bl e w ei g ht distri b uti o n.  Th e t o wi n g 

h o o k  w as  l o c at e d  at  al m ost  mi d-l e n gt h 

a n d a b o v e t h e s h a d e d e c k. B e c a us e t h er e 

w as a g o o d c h a n c e t h at t h e h ull c o ul d b e 

h ol e d o n t h e r o c k y ri v er b e d, a p o w erf ul 

Gi ff ar d st e a m ej e ct or w as fitt e d, c a p a bl e of 

p u m pi n g 2- 3 0 0t o ns of w at er p er h o ur. 

Dis c ussi o n  of  t h e  p a p er  c e nt r e d  o n  

g al v a nisi n g of st e el; w as it r eli a bl e, w o ul d 

it p e el o ff? O n c e it w or e o ff, w h at s h o ul d 

b e  d o n e ?   N a pi er’s  a ns w er  r efl e cts  t h e  

r o b ust attit u d e t o i n n o v ati o n of t h e ti m e: 

“ D o n ot hi n g, or p ai nt t h e b ar e pl a c es. Th e y 

will n ot b e w ors e t h a n ol d ir o n v ess els wit h 

F e at ur e 4 |  F o u n d a ti o n F e a t u r e

E m pir es, c ol o ni es a n d pr ot e ct or at es ar e o ut of f as hi o n, b ut i n t h e s e c o n d h alf 

of t h e 1 9t h c e nt ur y t h e i d e a of e m pir e w as s e e n as a n at ur al o n e, wit h Brit ai n 

t h e l o gi c al s u c c ess or t o R o m e, P ort u g al, S p ai n a n d t h e D ut c h. Ri c h ar d W hit e 

e x a mi n es s hi p pi n g i n t h e d a ys of E m pir e

S h all o w dr a u g ht st e a m ers f or t h e 
c ol o ni es

St er n w h e el er K ar a n g a  b uilt b y J S W hit e i n t h e u K f or c ol o ni al s er vi c e. a d e si g n 

p hil o s o p h y v er y diff er e nt fr o m t h e cl a s si c u S Mi s si s si p pi st e a m - b o at
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F e at ur e 4 |  F o u n d a ti o n F e a t u r e

F
e

at
ur

e 
4

t h e p ai nt o ff; a n d it is p ossi bl e t h e y m a y b e 

m u c h b ett er as I e x p e ct t h at t h e zi n c will 

pr ot e ct fr o m c orr osi o n m or e st e el t h a n it 

i m m e di atl e y c o v ers. Th e v ess els m a y b e 

w or ki n g s e v e n or ei g ht y e ars, a n d s a v e all 

t h e m o n e y i n t h e m e a nti m e if s u c c essf ul; 

a n d if n ot, t h e G o v er n m e nt will h a v e s p e nt 

a b o ut £ 8 p er t o n o n a fr uitl ess e x p eri m e nt.” 

in 3 0 0 0 pi e c e s
M o vi n g  f or w ar d  4 0  y e ars  a n d  c h a n gi n g  

t h e f o c us t o Afri c a, a p a p er pr es e nt e d b y  

Sir E d w ar d R e e d i n 1 9 0 6 re vi e w e d v ess els 

c o nstr u ct e d  d uri n g  t h e  pr e vi o us  d e c a d e  

or t w o f or t h e m ari n e d e p art m e nts of t h e 

m a n y  c ol o ni es  a n d  pr ot e ct or at es,  w h os e  

re q uir e m e nts w ere h a n dl e d b y t h e Cr o w n 

A ge nts. M ost of t hes e s hi ps a n d b o ats of m a n y 

siz es were d esi g ne d a n d b uilt i n t he U K a n d 

s hi p p e d o ut t o w here t he y were nee de d. O The n 

t his i n v ol ve d c o m pl et el y ere cti n g t h e vess el 

a n d fitti n g it o ut, b ut wit h b olts b et we e n h ull 

s ecti o ns a n d l o os el y fitte d e q ui p me nt. It c o ul d 

t he n b e dis m a ntle d a n d s e nt o ut i n pieces.

A n  e x a m pl e  gi v e n  b y  R e e d  w as  t w o  

sist ers hi ps, Wi nifre d a n d  S y bil , t wi n s cre w 

s h all o w  dr a u g ht  p ass e n g er/ c ar g o  v ess els  

d esti n e d t o o p er at e o n L a ke Vi ct ori a. A Th er 

c o m pl ete l o os e ass e m bl y i n Brit ai n e ac h w as 

di vi de d i nt o o ver 3 0 0 0 s ecti o ns a n d p ac k a ges, 

s hi p p e d  t o  Afri c a,  l o a d e d  o nt o  t h e  n e w  

Ug a n d a n r ail w a y at Kili n di ni a n d tr a ns p orte d 

t o t h e s h or e of t h e l a k e, w h er e t h e y w er e  

l a b ori o usl y b uilt u p a g ai n a n d l a u nc he d.  

St e r n w h e el  p a d dl e  st e a m e r s  w e r e  

f a v o ur e d f or m a n y w at er w a ys, wit h s h all o w 

dr a u g ht a n d li mit e d b e a m.  C o m p ar ati v el y 

si m pl e  m a c hi n er y,  a c c or di n g  t o  R e e d,  

“r e n d e r e d  p o s si bl e  t h e  e m pl o y m a nt  

of  n ati v e  e n gi n e ers  wit h  littl e  s kill;  a  

c o nsi d er ati o n of m u c h i m p ort a n c e i n t h e 

c ol o ni es m e nti o n e d, w h er e E ur o p e a ns c a n 

o nl y  b e  e n g a g e d  at  c o m p ar ati v el y  hi g h  

s al ari es, a n d r e q uir e fr e q u e nt i nt er als of 

l e a v e f or t h e r e c u p er ati o n of t h eir h e alt h.”

Britis h  st er n  w h e el er  d esi g n  t e n d e d  

t o t a k e a di ff er e nt p at h fr o m t h e cl assi c 

Mississi p pi  st e a m ers  of  t h e  U S.   St e el  

h ulls w er e f a v o ur e d, wit h c a n v as c o v er e d 

w o o d pl a n ks f or t h e u p p er d e c ks.  R at h er 

t h a n a si n gl e f ull wi dt h p a d dl e w h e el at 

t h e st er n a n d si n gl e e x p a nsi o n  e n gi n es 

t ur ni n g cr a n ks at t h e e n ds of t h e p a d dl e 

s h a Th, d esi g ns fr o m t h e U K o Th e n f e at ur e d 

q u art e r  w h e els,  w h e r e  t h e r e  w e r e  t w o  

w h e els at t h e st er n wit hi n t h e h ull b e a m, 

t u r n e d  b y  a n  e n gi n e  b et w e e n  t h e m.  

I n  s o m e  of  R e e d’s  e x a m pl e s  a  t ri pl e  

e x p a nsi o n s urf a c e c o n d e ns er e n gi n e w as 

us e d f or f u el e c o n o m y. R e e d ar g u e d t h at 

t h e s plit w h e el  v ess els st e er e d w ell wit h 

a si n gl e c e ntr eli n e r u d d er, w h er e as a f ull 

wi dt h st er n w h e el er w o ul d n e e d t w o or 

t hr e e r u d d ers.

B ut t h e st er n w h e el er w as u n d er t hr e at 

f r o m  t h e  t u n n el   st er n  pr o p ell er.  R e e d  

s h o w e d  s e v er al  v ess els  of  v ari o us  si z es, 

a n d s u m m aris e d t h e a d v a nt a g es as hi g h er 

pr o p ulsi v e  effi ci e n c y,  a n d  t h e  a bilt y  t o  

us e  li g ht er,  c h e a p er,  e n gi n es  t h a n  t h e  

h e a v y hi g h t or q u e m a c hi n er y n e e d e d f or 

l ar g e sl o w t ur ni n g  p a d dl e w h e els.  Wit h 

a pr o p ell er i n a t u n n el a n d n e arl y h alf its 

di a m et er a b o v e t h e st ati c w at erli n e s h all o w 

dr a u g ht w as n ot c o m pr o mis e d, a n d R e e d 

q u ot e d t h e st e a m er R os e , b uilt f or Ni g eri a, 

wit h t w o 2 Th 8i n di a m et er pr o p ell ers i n 

t u n n els a n d a dr a u g ht of 1 Th 7i n.

V ali a nt  b uilt i n t h e u K t o c arr y c ar g o a n d p a s s e n g er s i n n i g eri a, wit h a 2ft dr a u g ht. n ot e t h e s plit st er n w h e el s a n d m ulti pl e e x p a n si o n st e a m e n gi n e
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Pr e s e n ti n g o v er 8 0 p a p er s o n
P R A C TI C A L a p pli c a ti o n of I T
fr o m 1 8  s hi p b uil di n g c o u n tri e s

A u ni q u e a n d c o m pr e h e n si v e o p p or t u ni t y t o a s s e s s h o w 
t h e i n t er n a ti o n al s hi p b uil di n g c o m m u ni t y i s s u c c e s sf ull y 
u si n g a d v a n c e d c o m p u ti n g t e c h n ol o gi e s i n all a s p e c t s of 
t h e  i n d u s tr y  i n cl u di n g  D e si g n,  M a n uf a c t ur e  a n d  B uil d,  
a n d M ai n t e n a n c e.

I n t er n a ti o n al C o nf er e n c e o n C o m p u t er A p pli c a ti o n s i n S hi p b uil di n g

R e gi s t r a ti o n O p e n

2 9 t h S e p t - 1st O c t 2 0 1 5 | B R E M E N | G E R M A N Y

I C C A S H alf p a g e C F P A D v er si o n 2.i n d d   1 2 8/ 0 5/ 2 0 1 5   1 4: 1 1: 2 8

w w w.ri n a. or g. u k / hi g h p erf or m a n c e s aili n g y a c h t s

I n n o v a ti o n s i n h ull d e si g n, m a t eri al s, a n d s ail d e si g n h a v e c o n tri b u t e d t o t h e 
r ai si n g  of  t h e  b ar  i n  s p e e d  a n d  p erf or m a n c e.   T h e  RI N A Hi g h  P erf or m a n c e  
S aili n g  Y a c h t  c o nf er e n c e  will  pr o vi d e  a  f or u m  f or  t h e  pr e s e n t a ti o n  a n d  
di s c u s si o n of t h e l a t e s t s ci e n ti Th c a n d t e c h n ol o gi c r e s e ar c h a n d i t s a p pli c a ti o n 
i n t h e c o m pl e x Th el d of hi g h p erf or m a n c e y a c h t s a n d c o m p e ti ti v e s aili n g.

T o r e gi s t e r , vi si t t h e w e b si t e or c o n t a c t t h e RI N A C o nf er e n c e D e p ar t m e n t: 
8 - 9 N or t h u m b erl a n d S tr e e t,
L o n d o n, W C 2 N 5 D A
T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E x t: 3 3 1
F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2
e m ail: c o nf er e n c e @ri n a. or g. u k

I n t er n a ti o n al C o nf er e n c e:

Hi g h P erf or m a n c e S aili n g Y a c h t s
2 8- 2 9 O c t o b er 2 0 1 5, S o u t h a m p t o n, U K

T h e R o y al I n s ti t u ti o n of N a v al Ar c hi t e c t s

R e gi s t r a ti o n O p e n

H alf p a g e Bl a n k A D.i n d d   1 1 1/ 1 2/ 2 0 1 4   1 0: 3 3: 4 1
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F e at ur e 4 |  F o u n d a ti o n F e a t u r e

Si r  E d w a r d  R e e d  w a s  a  m a n  of  

wi d e  e x p e ri e n c e,  at  t h at  ti m e  H o n.  

Vi c e- Pr esi d e nt of t h e I N A a n d a F ell o w of 

t h e R o y al S o ci et y. He h a d ris e n t o b e C hi ef 

C o nstr u ct or, t h e h e a d d esi g n er of Britis h 

w ars hi ps  at  a  p eri o d  of  r a pi d  t e c h ni c al 

c h a n g e, b ut r esi g n e d a n d s et u p i n pri v at e 

pr a cti c e, m u c h of his d esi g n o ut p ut b ei n g 

t h e t y p es of v ess el  m e nti o n e d h er e.

I n  c o n n e c ti o n  wit h  m e eti n g  

r e q uir e m e nts fr o m t h e c ol o ni es, h e w as 

f airl y o uts p o k e n a b o ut  t h e v a g u e n ess of 

s o m e of t h e i nstr u cti o ns r e c ei v e d  fr o m 

t h e c ol o ni es vi a t h e Cr o w n A g e nts, a n d 

u nr e alisti c d e m a n ds f or c arr yi n g c a p a cit y, 

s p e e d,  l o w  p o w er  a n d  s h all o w  dr a u g ht  

c o m bi n e d  wit h  l o w  c ost.  Dr a u g ht  w as  

o Th e n s p e ci fi e d i n a n ar bitr ar y f as hi o n, a n d 

h e p oi nt e d o ut t h at o n t h es e s h all o w ri v er 

v ess els, o n e m or e i n c h of dr a u g ht g a v e a 

v al u a bl e j u m p i n c ar g o c a p a cit y. N A

t h e s m all t wi n s cr e w st e a m er R o s e  s h o wi n g t h e t u n n el w hi c h all o w e d pr o p ell er dri v e a n s h o al dr a u g ht a n d li g ht er hi g h s p e e d e n gi n e s

D e ar Sir,

Alt h o u g h I h a v e b e e n r etir e d f or m a n y 

y e ars  a n d  o ut  of  t h e  m ari n e  b usi n ess  

f or l o n g er, I still h a v e m u c h pl e as ur e i n 

r e a di n g Th e N a v al Arc hitect .

I  w a s  p a rti c ul a rl y  i nt e r e st e d  i n  

M e as uri n g L u c y’s R esist a n c e, b y Ri c h ar d 

W hit e [ T N A A pril 2 0 1 5 p g 5 2]. I w as a n 

a p pr e nti c e e n gi n e e r i n D e n n y’s E n gi n e 

W o r k s f r o m 1 9 5 0 t o 1 9 5 5, d u ri n g t h e 

ti m e t h e L u c y As ht o n  t ri als t o o k pl a c e. 

I n  s o m e  w a y  o r  a n ot h e r,  w e  w e r e  all 

i n v ol v e d a n d c ert ai nl y k e pt i nf or m e d of 

pr o g r ess e a c h d a y.

T o  w o r k  f o r  D e n n y’s  w a s  a  m o st  

r e w a r di n g  e x p e ri e n c e  i n  m a n y  w a y s.  

D e n n y’s w as o n e of t h e f e w s hi p b uil d ers 

t o  h a v e  t h ei r  o w n  e x p e ri m e nt al  t a n k  

a n d  w e r e  i n v ol v e d  i n  a  wi d e  r a n g e  of  

r es e ar c h,  oft e n  j oi ntl y  wit h  t h e  B S R A,  

a n d pr o d u c e d n u m er o us ‘l e ar n e d p a p ers’ 

t o RI N A, I M ar E a n d I E S S. I n m a n y c as es 

t h e m a n a g e m e nt a n d r es e ar c h t e a m w er e 

e nt eri n g ‘ u n c h art e d w at ers’ as w as t h e c as e 

wit h t h e L uc y As ht o n  tri als, b ut t h e p e o pl e 

i n v ol v e d w er e tr ul y pi o n e ers a n d I w as 

pri vil e g e d t o h a v e m et t h e m.

Th e pr ess at t h e ti m e k n e w n ot hi n g of 

t h e p ur p os e of t h e tri als, b ut t h e h e a dli n es 

w er e m ostl y s p e c ul ati n g t h at t h e y w er e j et 

pr o p ell e d s hi ps f or t h e f ut ur e! 

Th a n k y o u f or a n i nt er esti n g j o ur n al.

D o u gl a s  N  Di c k  C E n g.  FI  M ar. E,  

M RI N A, M RI N

Wit n ess t o t h e L u c y As ht o n  tri als

L e t t e r S t o t h e e di t o r
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I n  r e c e n t  y e ar s  hi g h er  e d u c a ti o n  h a s  s e e n  a  gr o w t h  i n  t h e  c oll a b or a ti o n s  
b e t w e e n  i n s ti t u ti o n s  t o  d eli v er  e d u c a ti o n al  a n d  tr ai ni n g  pr o gr a m m e s.  
Si g ni Th c a n t d e v el o p m e n t s ar e b ei n g m a d e i n t h e w a y e d u c a ti o n al a n d tr ai ni n g 
pr o gr a m m e s  ar e  d eli v er e d.  T h e s e  d e v el o p m e n t s  i n  t h e  e s t a bli s h m e n t  of  
n e t w or k s b e t w e e n i n s ti t u ti o n s, a n d t h e i n n o v a ti o n s i n pr o gr a m m e s d eli v er y, 
c a n  b e  f o u n d  a cr o s s  t h e  e d u c a ti o n al  a n d  tr ai ni n g  s e c t or s,  i n cl u di n g  t h o s e  
or g a ni s a ti o n s d e di c a t e d t o t h e pr of e s si o n al d e v el o p m e n t of e n gi n e er s i n t h e 
m ari ti m e i n d u s tri e s.

T o r e gi s t e r , vi si t t h e w e b si t e or c o n t a c t t h e RI N A C o nf er e n c e D e p ar t m e n t: 
8 - 9 N or t h u m b erl a n d S tr e e t,
L o n d o n, W C 2 N 5 D A
T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E x t: 3 3 1
F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2
e m ail: c o nf er e n c e @ri n a. or g. u k

I n t er n a ti o n al C o nf er e n c e:
E d u c a ti o n & Pr of e s si o n al D e v el o p m e n t of 

E n gi n e er s i n t h e M ari ti m e I n d u s tr y 
9- 1 0 D e c e m b er 2 0 1 5, L o n d o n, U K

T h e R o y al I n s ti t u ti o n of N a v al Ar c hi t e c t s

R e gi s t r a ti o n O p e n

E P D H alf p a g e A D.i n d d   1 1 1/ 1 2/ 2 0 1 4   1 1: 0 3: 1 4

C O N T R A C T M A N A G E M E N T F O R S HI P C O N S T R U C TI O N, R E P AI R & D E SI G N   

1 4- 1 6 O c t o b e r 2 0 1 5

 D r K e n n e t h W FI S H E R, F RI N A

T o pi c s t o b e c o v e r e d:

•	  C o n tr a c t	 m a n a g e m e n t	 &	 mi s- m a n a g e m e n t	 	
•	 E n gi n e eri n g / dr a wi n g s
•	  C h a n g e	 or d er s
•	  Cri ti c al	 p a t h
•	  O w n er-f ur ni s h e d	 m a t eri al s

•	  C o n tr a c t	 p erf or m a n c e	 d o c u m e n t a ti o n
•	  H o url y	 r a t e s	 a n d	 o v er ti m e
•	 P o s t- d eli v er y	 n e g o ti ai o n s
•	  Cl ai m	 a v oi d a n c e
•	  D el a y,	 di sr u p ti o n	 a n d	 a c c erl er a ti o n

T hi s	 pr o gr a m m e	i s	 a	l e s s o n s-l e ar n e d	 o n e,	 n o t	 s o m e	 t h e or e ti c al	 c o ur s e	 o n	 c o n tr a c t	 m a n a g e m e n t.	I t	 b e ar s	
a	 l o t	 of	 “ s c ar	 ti s s u e ”	 fr o m	  m ari n e	 c o n tr a c t u al	 di s a s t er s.	 I t	 i s	 d e si g n e d	 f or;	 ( a)	 pr oj e c t	  m a n a g e m e n t	
w h o	 h a n dl e	 d a y- t o- d a y	 r el a ti o n s	  wi t h	 t h e	 o t h er	 p ar t y,	 ( b)	 p er s o n s	  w h o	 f or m	 c o n tr a c t s,	 a n d	 ( c)	 s e ni or	
m a n a g er s	 w h o	 m o ni t or	 c o n tr a c t-r el a t e d	 r e s o ur c e s / c a s h	 fl o w.

T h e R o y al I n s ti t u ti o n of N a v al A r c hi t e c t s

R e gistr ati o n f e e: 	RI N A 	M e m b ers: 	£ 1 1 2 0 + V A T 	( Tot al	£ 1 3 4 4) 		N o n 	M e m b ers: 	£ 1 2 5 0 + V A T 	( £ 1 5 0 0)		Gr o u p 	F e e 	( 3	d el e g at es 	or 	m or e): 	£ 1 1 0 0 + V A T 	( £ 1 3 2 0)

T o 	 r e gi s t er,	 vi si t	 t h e	 w e b si t e	 or	 c o n t a c t	 t h e	 RI N A	 c o nf er e n c e	 d e p ar t m e n t:
C o nf er e n c e	 D e p ar t m e n t,	 RI N A,	 8	 -	 9	 N or t h u m b erl a n d	 S tr e e t,	 L o n d o n,	 W C 2 N	 5 D A

T el:	 + 4 4	 ( 0) 2 0	 7 2 3 5	 4 6 2 2	 E x t:	 3 3 1, 		F a x:	 + 4 4	 ( 0) 2 0	 7 2 5 9	 5 9 1 2, 		e m ail:	 c o nf er e n c e @ri n a. or g. u k

w w w. ri n a. o r g. u k/ C M C _ O c t o b e r 1 5

C o ntr a ct m a n a g e m e nt h alf p a g e O C T 2 0 1 5.i n d d   1 2 8/ 0 5/ 2 0 1 5   1 0: 4 7: 1 1

N A J u n e 1 5 - p 5 3.i n d d   3 2 8/ 0 5/ 2 0 1 5   1 1: 0 5: 2 3
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A d v e r ti s e r s’ i n d e x

If y o u w o ul d li k e t o r e c ei v e f urt h er i nf or m ati o n o n t h e a d v erti s er s’ f e at ur e d wit hi n T h e N a v al A r c hit e ct  pl e a s e c o nt a ct 

J o h n P a yt e n, G r o u p S al es Di r e ct o r,   j p a yt e n @ri n a. or g. u k

Cli e nt p a g e  Cli e nt  p a g e   Cli e nt               p a g e  

Cl a s s N K  B C

Cl ori u s C o n tr ol s 1 1

C y g n u s I n s tr u m e n t s L t d 2 1

D a s s a ul t S y s t e m s I F C

El e c tri c & H y bri d M ari n e E x p o 2 0 1 5  1 3

E ur o p or t R o t t er d a m 2 9

F a s t s tr e a m R e cr ui t m e n t L t d  5 4

Fir e Fi g h ti n g S y s t e m s A S 2 3

G T T 9

H e m p el A S  1 7

J o t u n C o a ti n g s  F C

Li e b h err- W er k N e n zi n g G m b H  I B C

M ari ti m e D a n m ar k 2 1

M E T S 4

Mi s si o n t o S e af ar er s 3 5

N e v a 2 0 1 5 1 7

R u s si a n M ari ti m e R e gi s t er 3 5

S e af ar er s U K 3

T a n a b e P n e u m a ti c 2 9 

      M a c hi n er y C o. L t d

V e t h Pr o p ul si o n B V 3 5

N a v al Ar c hi t e ct - L o n d o n - £ 6 0 K
O n e of t h e U K’s m ost pr esti gi o us d esi g n c o ns ult a n ci es 
s e e ks a n e x p eri e n c e d N a v al Ar c hit e ct. Y o u will h a v e 
s oli d e x p eri e n c e i n s e v er al of t h e f oll o wi n g: pr oj e ct 
m a n a g e m e nt, F E A, h y dr o d y n a mi cs a n d c o m p ut ati o ns. 
T his r ol e off ers t h e c h a n c e t o w or k o n a n e x citi n g n e w 
pr o d u ct, fr o m d esi g n t o f a bri c ati o n. R E F. 9 0 6 8 0 4

Si t e M a n a g er - K or e a - £ C o m p etiti v e E x p at
B as e d i n t h e Asi a- P a ci Th c r e gi o n y o u will w or k as a n 
O w n er’s r e pr es e nt ati v e t o m a n a g e t h e c o nstr u cti o n of 
T a n k er b uil ds o n b e h alf of a pr esti gi o us E ur o p e a n b as e d 
c o m p a n y. E x p eri e n c e O w n er’s si d e o n at l e ast t w o 
si mil ar b uil ds is r e q uir e d. T his is a gr e at o p p ort u nit y t o 
j oi n a w ell-r es p e ct e d c o m p a n y wit h a str o n g c h a n c e of 
s e c uri n g f urt h er pr oj e cts a n d s e c uri n g a st a bl e c ar e er 
wit hi n n e w b uil di n g. R E F. 9 0 6 6 5 5

M or e j o b s a v ail a bl e o nli n e 

T el: + 4 4 ( 0) 2 3 8 0 2 0 8 7 6 0 
E m ail: m ari n e- u k @f aststr e a m. c o m 

 @f aststr e a m   w w w.f aststr e a m. c o m

E dit ori al P o siti o n

T h e  I n stit uti o n  i s  l o o ki n g  f or  a  p er s o n  t o  j oi n  it s

e dit ori al  t e a m,  t o  w or k  o n  T h e  N a v al  Ar c hit e ct  a n d  

S hi pr e p air  &  C o n v er si o n  T e c h n ol o g y  m a g a zi n e s.  

W or ki n g  wit h  t h e  E dit or s’  t h e  s u c c e s sf ul  c a n di d at e  

will b e e x p e ct e d t o r e s e ar c h, writ e, s u b- e dit c o p y a n d 

li ai s e  wit h  c o ntri b ut or s.  A p pli c a nt s  will  b e  e x p e ct e d  

t o att e n d i n d u str y e v e nt s, b ot h i n t h e U K a n d a br o a d.

T h e  s u c c e s sf ul  c a n di d at e  will  n e e d  t o  b e  lit er at e,  

n u m er at e  a n d  b e  a  t e a m  pl a y er  w h o  c a n  d e v el o p  

r el ati o n s hi p s wit h s e ni or i n d u str y pl a y er s.

T h e s al ar y r a n g e i s £ 2 4, 0 0 0 - £ 2 7, 5 0 0, d e p e n di n g

o n e x p eri e n c e. A c o ntri b ut or y p e n si o n pl a n i s al s o 

off er e d.

A p pli c ati o n s wit h a C. V s h o ul d b e s e nt t o:

 Mr s S all y C h arit y

 E x e c uti v e Of fi c er

 T h e R o y al I n stit uti o n of N a v al Ar c hit e ct s

 8- 9 N ort h u m b erl a n d Str e et

 L o n d o n, W C 2 N 5 D A.

Cl o si n g d at e f or a p pli c ati o n s: J u n e 1 9t h 2 0 1 5.

 E x e c uti v e Of fi c er

 T h e R o y al I n stit uti o n of N a v al Ar c hit e ct s

 8- 9 N ort h u m b erl a n d Str e et

 L o n d o n, W



w w w.ri n a. or g. u k / Pr oj e c t _ M a n a g e m e n t

M ari n e v e s s el s a n d s tr u c t ur e s ar e g e n er all y l ar g e, t e c h ni c all y c o m pl e x, c o s tl y, a n d 
tr a di ti o n all y l o w pr o d u c ti o n v ol u m e i t e m s. A s u c c e s sf ul pr oj e c t r e q uir e s t h e eff e c ti v e 
m a n a g e m e n t  of  m a n y  diff er e n t  s t a k e h ol d er s;  d e si g n er s,  f a bri c a t or s,  e q ui p m e n t  
m a n uf a c t ur er s  a n d  r e g ul a t or y  b o di e s.  S u c h  pr oj e c t s  ar e  i n cr e a si n gl y  i n v ol vi n g  t h e  
m a n a g e m e n t  of  m ul ti- di s ci pli n ar y  a n d  m ul ti- c ul t ur al  t e a m s  i n  diff er e n t  l o c a ti o n s  
ar o u n d t h e w orl d. T hi s c o nf er e n c e ai m s t o hi g hli g h t t h e k e y el e m e n t s i n s u c c e s sf ul 
m ari ti m e pr oj e c t m a n a g e m e n t, a n d t o i d e n tif y b e s t pr a c ti c e a n d s h ar e e x p eri e n c e 
t h a t will h el p t o d eli v er a b e n e Th t t o t h e i n d u s tr y.

T o s u b mi t a p a p e r,  vi si t t h e w e b si t e or c o n t a c t t h e RI N A C o nf er e n c e 
D e p ar t m e n t: 
8 - 9 N or t h u m b erl a n d S tr e e t,
L o n d o n, W C 2 N 5 D A
T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E x t: 3 3 1
F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2
e m ail: c o nf er e n c e @ri n a. or g. u k

I n t er n a ti o n al C o nf er e n c e:

M ari ti m e Pr oj e c t M a n a g e m e n t
2 4- 2 5 F e br u ar y 2 0 1 6, L o n d o n, U K

T h e R o y al I n s ti t u ti o n of N a v al Ar c hi t e c t s

C all f o r P a p e r s

Pr o M a n H alf p a g e Cf p A D.i n d d   1 1 9/ 0 5/ 2 0 1 5   1 3: 5 7: 2 7

w w w. ri n a. or g. u k / S m ar t _ S hi p s

Wit h t h e r a pi d i n cr e as e i n c o m p uti n g p o w er a n d c o m m u ni c ati o n t e c h n ol o g y, w h at will 
b e t h e f ull i m p a ct of t h e di git al a g e o n s hi p d esi g n? Is t h e s hi p pi n g i n d ustr y g oi n g t o  
b e n efit fr o m t h e “ bi g d at a ” r e v ol uti o n? W h at ar e t h e r e al t e c h ni c al p ossi biliti es, li mits 
a n d p ot e nti al b e n efits f or t h e s hi p pi n g i n d ustr y?

T o f urt h er i n v esti g at e t h e p ot e nti al of s m art a n d a ut o n o m o us v ess els p a p ers ar e i n vit e d 
fr o m d esi g n ers, o p er at ors, r es e ar c h ers, b uil d ers, cl ass s o ci eti es a n d r e g ul at or y b o di es, 

o n all r el at e d t o pi cs

T o s u b mi t a p a p e r , vi si t t h e w e b si t e or c o n t a c t t h e RI N A C o nf er e n c e
D e p ar t m e n t:
8 - 9 N or t h u m b erl a n d S tr e e t,
L o n d o n, W C 2 N 5 D A
T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E x t: 3 3 1
F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2
e m ail: c o nf er e n c e @ri n a. or g. u k

I n t er n a ti o n al C o nf er e n c e:

S m ar t S hi p s
2 6- 2 7 J a n u ar y 2 0 1 6, L o n d o n, U K

T h e R o y al I n s ti t u ti o n of N a v al Ar c hi t e c t s

C all f o r P a p e r s

S M A R T H alf p a g e C F P A D.i n d d   1 2 8/ 0 5/ 2 0 1 5   1 1: 2 0: 1 9

N A J u n e 1 5 - p 5 5.i n d d   3 2 8/ 0 5/ 2 0 1 5   1 4: 3 4: 1 6



Pl e a s e n o t e all p ri c e s i n cl u d e p o s t a g e & p a c k a gi n g

B o o k s

RI N A p u bli c ati o n s

J o u r n al s

P u bli s h e d 1 0 ti m e s a y e ar

•  Pr o vi di n g u p-t o- d at e t e c h ni c al i nf or m ati o n o n c o m m er ci al s hi p  
  d esi g n, c o nstr u cti o n a n d e q ui p m e nt.
•  R e g ul ar r e p orts o n c e ntr es of s hi p b uil di n g
  a cti vit y w orl d wi d e.
•  C o m pr e h e nsi v e, t e c h ni c al d es cri pti o ns
  of t h e l at est n e w b uil di n gs.
•  N e ws, vi e ws, r ul es &
  r e g ul ati o ns, t e c h n ol o g y,
  C A D/ C A M, i n n o v ati o ns.

•  I n  d e pt h  c o v er a g e  of  all  a s p e ct s  of  s hi pr e p air  a n d 
  c o n v er si o n  w or k  a n d  c o m pr e h e n si v e  t e c h ni c al 
  d es cri pti o ns of m aj or c o n v ersi o n pr oj e cts.
•  R e g ul ar r e gi o n al s ur v e ys o n t h e 
  m aj or s hi pr e p air c e ntr es.
•  D e v el o p m e nts i n s hi p b o ar d a n d
  s hi p y ar d e q ui p m e nt t e c h n ol o g y.
•  C o ntr a ct n e ws, a p p oi nt m e nts, i n d ustr y vi e ws, 
  n e w r e g ul ati o ns.

P u bli s h e d Q u ar t erl y

•  I n  d e pt h  c o v er a g e  of  s m all  cr aft/s m all  s hi p  d esi g n,  b uil di n g  & 
  t e c h n ol o g y.
•  S p e ci alist  s e cti o ns  i n cl u d e:  f ast  f erri es,  t u gs,  s al v a g e  &  offs h or e,
  p atr ol  &  p ar a milit ar y  cr aft,  c o ast al  &  i nl a n d  w at er w a y  v ess els,
  pil ot b o ats, pr o p ulsi o n a n d tr a ns missi o ns.
•  A d v a n c es i n c o nstr u cti o n m at eri als, el e ctr o ni cs,
  m ari n e e q ui p m e nt.
•  C o ntr a ct n e ws a n d t h e l at est
  m ar k et d e v el o p m e nts.

P u bli s h e d 6 ti m e s a y e ar

2 0 1 5   S U B S C RI P TI O N

1 2 m o nt hs   P ri nt o nl y †  Di git al O nl y *  P ri nt + Di git al
U K   £ 1 7 7  £ 1 7 7   £ 2 2 7
R est of E u r o p e  £ 1 8 5  £ 1 7 7  £ 2 3 5
R est of W o rl d   £ 1 9 8  £ 1 7 7  £ 2 4 8
†I n c u d es p + p

*I n cl usi v e of V A T

bi- m o nt hl y p u bli c ati o n

q u art erl y p u bli c ati o n

2 0 1 5   S U B S C RI P TI O N

1 2 m o nt hs   P ri nt o nl y †  Di git al O nl y *  P ri nt + Di git al
U K   £ 6 0  £ 6 0   £ 8 0
R est of E u r o p e  £ 6 6  £ 6 0  £ 8 6
R est of W o rl d   £ 7 4  £ 6 0  £ 9 4
†I n c u d es p + p

*I n cl usi v e of V A T

2 0 1 5   S U B S C RI P TI O N

1 2 m o nt hs   P ri nt o nl y †  Di git al O nl y *  P ri nt + Di git al
U K   £ 1 3 0  £ 1 3 0   £ 1 6 0
R est of E u r o p e  £ 1 3 8  £ 1 3 0  £ 1 6 8
R est of W o rl d   £ 1 5 7  £ 1 3 0  £ 1 8 7
†I n c u d es p + p

*I n cl usi v e of V A T

E a c h m o nt h RI N A off er s u p t o 7 0 % di s c o u nt o n t h e n or m al pri c e of it s p u bli c ati o n s. 
Pl e a s e vi sit t h e w e b sit e at w w w.ri n a. or g. u k / b o o k s h o p - b ar g ai n s 

t o s e e t hi s m o nt h s s p e ci al s.

L A M E N T A B L E I N T E L LI G E N C E F R O M 
T H E A D MI R A LI T Y
B y C h ris T h o m as 
H M S  Va n g u ar d  s a n k  i n  t hi c k  f o g  i n  D u bli n  B a y 
i n  S e pt e m b er  1 8 7 5  r a m m e d  b y  h er  sist er  s hi p.  N o 
li v es w er e l ost ( e x c e pt p er h a ps t h at of t h e C a pt ai n's 
d o g)  b ut  t his  o n e  e v e nt  pr o vi d es  v al u a bl e  i nsi g ht 
i nt o  n a v al  hist or y  of  t h e  l at e  ni n et e e nt h  c e nt ur y. 
C hris  T h o m as  e x a mi n es  w h at  h a p p e n e d,  s etti n g  it 
i n t h e c o nt e xt of n a v al lif e, t h e s o ci al a n d e c o n o mi c 
sit u ati o n  of  offi c ers  a n d  r ati n gs.  H e  d es cri b es  t h e 
f ur or e  c a us e d  b y  t h e  u nj ust  v er di ct  of  t h e  C o urt 
M arti al,  vi vi dl y  ill ustr ati n g  t h e  j o ys  a n d  tri als  of 
t h e s e a g oi n g lif e i n t h e Vi ct ori a n er a, a n d t h e tr a gi c 
eff e ct  o n  t h e  lif e  of  C a pt ai n  Ri c h ar d  D a w ki ns  a n d 
his f a mil y.
P ri c e: U K £ 9. 0 0 E U R £ 1 0. 0 0 O V S £ 1 2. 0 0

A M A Z O N P RI C E: £ 1 2. 7 4

S HI P S A N D S HI P B UI L D E R S:
PI O N E E R S O F S HI P D E SI G N A N D 
C O N S T R U C TI O N
B y F r e d W al k e r F RI N A 
S hi p s  a n d  S hi p b uil d er s  d e s cri b e s  t h e  li v e s  a n d 
w or k of m or e t h a n 1 2 0 gr e at e n gi n e er s, s ci e nti st s, 
s hi p wri g ht s  a n d  n a v al  ar c hit e ct s  w h o  s h a p e d 
s hi p  d e si g n  a n d  s hi p b uil di n g  w orl d  wi d e.  T ol d 
c hr o n ol o gi c all y,  s u c h  w ell- k n o w n  n a m e s  a s 
A nt h o n y  D e a n e,  P et er  t h e  Gr e at,  J a m e s  Watt, 
a n d  I s a m b ar d  Ki n g d o m  Br u n el  s h ar e  s p a c e  wit h 
l e s s er k n o w n c h ar a ct er s li k e t h e l u c kl e s s Fr e d eri c 
S a u v a g e,  a  pi o n e er  of  s cr e w  pr o p ul si o n  w h o, 
u n a bl e t o i nt er e st t h e Fr e n c h n a v y i n hi s t e st s i n 
t h e  e arl y  1 8 3 0 s,  w a s    b a n kr u pt e d  a n d  l a n d e d  i n 
d e bt or’s pri s o n. Wit h t h e i n cl u si o n of s u c h n a m e s 
a s B e n L e x c e n, t h e A u str ali a n y a c ht d e si g n er w h o 
d e v el o p e d  t h e  c o ntr o v er si al  wi n g e d  k e el  f or  t h e 

1 9 8 3  A m eri c a’s  C u p,  t h e  st or y  i s  br o u g ht  ri g ht 
u p t o d at e.
P ri c e U K £ 1 2. 5 0 E U R £ 1 6 O V S £ 1 8

A M A Z O N P RI C E: £ 2 1. 2 5  

 

T H E R O Y A L I N S TI T U TI O N O F N A V A L 
A R C HI T E C T S 1 8 6 0- 2 0 1 0
P u blis h e d  t o  c o m m e m or at e  t h e  1 5 0t h  a n ni v ers ar y  of 
t h e f o u n di n g of t h e I nstit uti o n, T h e R o y al I nstit uti o n of 
N a v al Ar c hit e cts  1 8 6 0- 2 0 1 0  pr o vi d es  a  hist or y  of  t h e 
I nstit uti o n as r efl e ct e d i n t h e d e v el o p m e nt of t h e n a v al 
ar c hit e ct ur e  pr of essi o n  a n d  t h e  m ariti m e  i n d ustr y  o v er 
t h at  ti m e.    I n  t h e  b o o k,  m e m b ers  gi v e  t h eir  p ers o n al 
vi e ws o n t h e d e v el o p m e nt of t h eir s e ct or of t h e m ariti m e 
i n d ustr y a n d h o w it will d e v el o p i n t h e f ut ur e.
P ri c e U K £ 5. 5 0 E U R £ 6 O V S £ 7 

N O T O N A M A Z O N

2 0 1 5      

M e m b ers P art R ef: I J M E 1 5 S et R ef: S T 1 5  
P a rt A 1  P a rt A 2  P a rt A 3  P a rt A 4  S et            
£ 1 6  £ 1 6  £ 1 6          £ 1 6  £ 4 5

 N o n- M e m b ers P art R ef:I J M E 1 5 S et R ef: S T 1 1 5 
P a rt A 1  P a rt A 2  P a rt A 3  P a rt A 4  S et
£ 2 3  £ 2 3         £ 2 3  £ 2 3  £ 7 9  

I nt e r n ati o n al J o u r n al of 
M a riti m e E n gi n e e ri n g (IJ M E)

I nt e r n ati o n al J o u r n al of S m all 
C r aft T e c h n ol o g y (IJ S C T)

2 0 1 5  
  

M e m b ers P art R ef: I J S C T 1 5 S et R ef: S S 1 5 
P a rt B 1  P a rt B 2   S et  
£ 1 6     £ 1 6  £ 2 8

N o n- M e m b ers P art R ef: I J S C T 1 5 S et R ef: S S 1 1 5  
P a rt B 1   P a rt B 2  S et         
£ 2 3   £ 2 3   £ 4 3

  

T h e T r a n s a c T i o n s o f 

T h e r o y al i n s ti t u ti o n of 
n a v al ar c hi t e c t s

 

 

I n t e r n a ti o n al J o u r n al of 
S m all C r af t Te c h n ol o g y

U ntitl e d- 2   1 1 7/ 0 9/ 2 0 1 0   0 9: 5 3: 3 9

T h e T r a n s a c T i o n s o f 

T h e r o y al i n s ti t u ti o n of 
n a v al ar c hi t e c t s

  

 

I n t e r n a ti o n al J o u r n al o f 
M a ri ti m e E n gi n e e ri n g

U ntitl e d- 1   1 1 7/ 0 9/ 2 0 1 0   0 9: 5 2: 5 2

I J M E  -  i s  p u bli s h e d  i n  M ar c h,  J u n e,  S e pt e m b er  & 
D e c e m b er. T h e I J M E pr o vi d e s a f or u m f or t h e r e p orti n g 
a n d di s c u s si o n of t e c h ni c al a n d s ci e nti fi c i s s u e s a s s o ci at e d 
wit h  t h e  d e si g n,  c o n str u cti o n  a n d  o p er ati o n  of  m ari n e 
v e s s el s & off s h or e str u ct ur e s

I J S C T - i s p u bli s h e d i n J u n e & D e c e m b er. T h e I J S C T 
pr o vi d e s  a  f or u m  f or  t h e  s p e ci ali st  r e p orti n g  & 
di s c u s si o n  o n  t e c h ni c al  &  s ci e ntifi c  i s s u e s  a s s o ci at e d 
wit h  r e s e ar c h  &  d e v el o p m e nt  of  r e cr e ati o n al  & 
c o m m er ci al s m all cr aft.

N A RI N A P u b s 2 p a g e s.i n d d   1 2 9/ 0 5/ 2 0 1 5   1 0: 0 4: 2 3



C o nf e r e n c e P a p e r s

O R D E R F O R M
P a y m e nt  D et ails:     P a y m e nts  m ust  b e  m a d e  i n  p o u n ds  st erli n g  t o RI N A   b y  st erli n g  c h e q u e 
dr a w n o n a U K b a n k, I nt er n ati o n al M o n e y Or d er or Cr e dit C ar d, w e a c c e pt Vis a, M ast er c ar d, or 
A M E X. 

I e n cl os e a c h e q u e f or                                                                     p a y a bl e t o RI N A.

Pl e as e c h ar g e m y Cr e dit C ar d N o:

E x pir y d at e:                   S e c urit y c o d e:             Si g n at ur e:                                                      

Pri nt n a m e:                                                                                                                            

N a m e:                                                                                                                                             

A d dr ess:                                                                                                                                          

C o u ntr y:                                                          P ost c o d e:                                                                  

Tel:                                           F a x:                                     E m ail:                                                                      

Pl e as e all o w 3 0 d a ys f or dis p at c h a n d d eli v er y.  P ost t o:  

T h e P u bli c ati o ns D e p a rt m e nt, RI N A, 8- 9 N o rt h u m b e rl a n d St r e et, L o n d o n W C 2 N 5 D A, U K.  

Tel: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2  or F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2.

Pl e a s e s e n d m e t h e f oll o wi n g :

                                                            R E F N A J u n e 1 5

R E F E R E N C E Q U A N TI T Y P RI C E

T O T A L:

2 0 1 5 Me g a a n d S u per Yac hts   Ref: M S Y 1 5            £ 1 3 5      £ 1 1 5

 Ice Cl ass Vessels  Ref: I C E 1 5                 £ 1 3 5      £ 1 1 5

  D a m a ge d S hi p III  Ref: D S 1 5                  £ 1 3 0      £ 1 1 0

 Str uct ur al L o a d a n d F ati g ue o n Fl o ati n g Str uct ures  Ref: S L F 1 5     £ 4 0      £ 3 5

 Desi g n & O per ati o n of  Wi n d F ar m S u p p ort Vessels  Ref: W F V 1 5     £ 1 3 0      £ 1 1 0

2 0 1 4 E x peri me nt al & C o m p ut ati o n al M ari ne H y dr o d y n a mics   Ref: C E M H 1 4     £ 1 3 0      £ 1 1 0

 Hist oric S hi ps   Ref: HI S T 1 4         £ 1 3 0      £ 1 1 0

 I C S O T I n d o nesi a: De vel o p me nts i n S hi p Desi g n & C o nstr ucti o n  Ref: I C S O TI N 1 4   £ 1 3 0      £ 1 1 0

 M ari ne He a v y Tr a ns p ort & lift I V   Ref: M H T L 1 4      £ 1 3 0      £ 1 1 0

 I nfl ue nce of E E DI o n S hi p Desi g n  Ref: E E DI 1 4  C D  O nl y     £ 1 3 0      £ 1 1 0

 M ari ne Desi g n   Ref:  M D 1 4        £ 1 3 0      £ 1 1 0 

 Wars hi p 2 0 1 4: N a v al S u b m ari nes & U U V's   Ref: W S 1 4     £ 1 3 0          £ 1 1 0

 Desi g n & O per ati o n of C o nt ai ner S hi ps Ref: C O N 1 4      £ 1 3 0          £ 1 1 0

 E d uc ati o n & Pr ofessi o n al De vel o p me nt  Ref: E D U 1 4      £ 1 3 0          £ 1 1 0

 Fire at Se a  Ref: FI R E 1 4  C D O nl y        £ 1 3 0          £ 1 1 0

 H u m a n F act ors i n S hi p Desi g n & O per ati o n   Ref: H F 1 4      £ 1 3 0          £ 1 1 0

 Wi n d F ar m Vessels  Ref: W F V 1 4             £ 1 3 0          £ 1 1 0

2 0 1 3 Desi g n & O per ati o n of P asse n ger S hi ps  Ref: P A S S 1 3  C D O nl y     £ 1 3 0          £ 1 1 0

 I C C A S 2 0 1 3  Ref: I C C A S 1 3             £ 1 5 0          £ 1 3 0

 Wars hi p 2 0 1 3: Mi n or Wars hi ps   Ref: W S 1 3           £ 1 3 0          £ 1 1 0

 Desi g n & C o nstr ucti o n of S u per & Me g a Yac hts   Ref: S M Y 1 3         £ 1 3 0          £ 1 1 0

 S U R V 8:  S ur veill a nce, Se arc h & Resc ue Cr aft   Ref: S U R V 8  C D O nl y     £ 1 3 0          £ 1 1 0

 M ari ne C o ati n gs C o nfere nce   Ref:  C O A T 1 3             £ 1 3 0          £ 1 1 0

 E d uc ati o n & Pr ofessi o n al De vel o p me nt of E n gi neers i n t he M ariti me I n d ustr y  Ref: E D U 1 3  £ 1 3 0          £ 1 1 0

 D a m a ge d S hi p C o nfere nce II  Ref: D S 1 3  C D  O nl y      £ 1 3 0          £ 1 1 0

2 0 1 2 Hist oric S hi ps 2 0 1 2  Ref: HI S T 1 2        £ 1 3 0          £ 1 1 0

 S afe g u ar d P asse n ger E v ac u ati o n Se mi n ar Ref: S A F E 1 2     £ 1 3 0          £ 1 1 0

 E d uc ati o n & Pr ofessi o n al De vel o p me nt of E n gi neers i n t he M ariti me I n d usrt y Ref: E D U 1 2  £ 1 3 0          £ 1 1 0

N o n- M e m b ers  M e m b ers

If t h e C D R O M  f o r m a t i s r e q ui r e d pl e a s e a d d C D af t e r t h e r ef e r e n c e n u m b e r.

Pl e a s e n o t e all p ri c e s i n cl u d e p o s t a g e & p a c k a gi n g

RI N A p u bli c ati o n s

F or a p u bli c ati o n s c at al o g u e pl e a s e c all t h e P u bli c ati o n s D e p art m e nt o n 
+ 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2    e - m ail: p u bli c ati o n s @ri n a. or g. u k    o r vi sit o u r w e b sit e at htt p: / / w w w. ri n a. o r g. u k

F o r f u r t h e r i nf o r m a ti o n o n p r e vi o u s e di ti o n s pl e a s e c o n t a c t t h e P u bli c a ti o n s d e p a r t m e n t o n:  
T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2, E m ail: p u bli c a ti o n s @ ri n a. o r g. u k o r W e b si t e: h t t p:// w w w. ri n a. o r g. u k

N A RI N A P u b s 2 p a g e s.i n d d   2 2 9/ 0 5/ 2 0 1 5   1 0: 0 4: 2 4



5 8

Di a r y

T h e N a v al Ar c hit e ct J u n e 2 0 1 5

J u n e 2- 5, 2 0 1 5

N or- S hi p pi n g , i nter n ati o n al c o nfere nc e, 

Osl o, N or w a y.

w w w. n ors hi p pi n g. c o m

J u n e 3- 5, 2 0 1 5

U D T , i nt er n ati o n al c o nf er e n c e, 

R ott er d a m, Th e N et h erl a n ds.

w w w. u dt- gl o b al. c o m/ E x hi bit or/

U D T- 2 0 1 5

J u n e 1 6- 1 8, 2 0 1 5

S e a w o r k , i nt er n ati o n al c o nf er e n c e, 

S o ut h a m pt o n, U K.

w w w.s e a w or k. c o m

J u n e 2 2- 2 3, 2 0 1 5

D e c o m mi s si o ni n g of O ff s h o r e & 

S u b s e a St r u ct u r e s , 

i nt er n ati o n al c o nf er e n c e, 

Gl as g o w, U K.

w w w. asr a n et. c o. u k/ C o urs es

J ul y 1- 5, 2 0 1 5

I M D S, i nt er n ati o n al c o nf er e n c e, 

St P et ers b ur g, R ussi a.

w w w. n a v als h o w.r u

J ul y 2 9, 2 0 1 5

C o m m u ni c ati o n S kill s f o r E n gi n e e r s, 

i nt er n ati o n al c o urs e, L o n d o n, U K.

w w w.ri n a. or g. u k/ c 4 e-j ul y 1 5

S e pt e m b e r 2- 3, 2 0 1 5

M a ri n e D e si g n, i nt er n ati o n al 

c o nf er e n c e, L o n d o n, U K.

w w w.ri n a. or g. u k/ m ari n e- d esi g n

S e pt e m b e r 2- 4, 2 0 1 5

St r u ct u r al S af et y u n d e r Fi r e & Bl a st , 

i nt er n ati o n al c o nf er e n c e, 

Gl as g o w, U K.

w w w. asr a n et. c o. u k/ C o urs es

S e pt e m b e r 3- 5, 2 0 1 5

B alt e x p o , i nt er n ati o n al c o nf er e n c e, 

G d a ns k, P ol a n d.

w w w. b alt e x p o. zt w. pl/ e n

S e pt e m b e r 8- 1 1, 2 0 1 5

O ff s h o r e E u r o p e , i nt er n ati o n al 

c o nf er e n c e, A b er d e e n, U K.

w w w. o ffs h or e- e ur o p e. c o. u k

S e pt e m b e r 9- 1 1, 2 0 1 5

S e at r a d e E u r o p e , i nt er n ati o n al 

c o nf er e n c e, H a m b ur g, G er m a n y.

w w w.s e atr a d e- e ur o p e. c o m

S e pt e m b e r 1 5- 1 6, 2 0 1 5

I C S O T K o r e a 2 0 1 5 , 

i nt er n ati o n al c o nf er e n c e, 

B us a n, K or e a.

w w w.ri n a. or g. u k/I C S O T _ K or e a _ 2 0 1 5

S e pt e m b e r 1 5- 1 8, 2 0 1 5

D S EI , i nt er n ati o n al c o nf er e n c e, 

L o n d o n, U K.

w w w. ds ei. c o. u k

S e pt e m b e r 1 7- 1 8, 2 0 1 5

I M P A, i nt er n ati o n al c o nf er e n c e, 

L o n d o n, U K.

w w w.i m p a. n et

S e pt e m b e r 2 2- 2 5, 2 0 1 5

N E V A , i nt er n ati o n al c o nf er e n c e, 

St P et ers b ur g, R ussi a.

w w w.tr a nst e c- n e v a. c o m

S e pt e m b e r 2 3- 2 5, 2 0 1 5

I N M E X I n di a , i nt er n ati o n al c o nf er e n c e, 

M u m b ai, I n di a.

w w w.i n m e xi n di a. c o m

S e pt e m b e r 2 8- 3 0, 2 0 1 5

Mi d dl e E a st W o r k b o at s , i nt er n ati o n al 

c o nf er e n c e, A b u D h a bi, U A E.

w w w. mi d dl e e ast w or k b o ats. c o m

S e pt e m b e r 3 0- O ct o b e r 1, 2 0 1 5

I C C A S 2 0 1 5 , i nt er n ati o n al c o nf er e n c e, 

Br e m e n, G er m a n y.

w w w.ri n a. or g. u k/I C C A S- 2 0 1 5

O ct o b e r 5- 7, 2 0 1 5

Fl o ati n g St r u ct u r e s & S u b s e a 

S y st e m s f o r D e e p w at e r O p e r ati o n s , 

i nt er n ati o n al c o nf er e n c e, Gl as g o w, U K.

w w w. asr a n et. c o. u k/ C o urs es

O ct o b e r 6- 8, 2 0 1 5

P a ci fi c 2 0 1 5 , i nt er n ati o n al c o nf er e n c e, 

S y d n e y, A ustr ali a.

w w w.ri n a. or g. u k/i nt er n ati o n al _

m ariti m e _ e x p ositi o n _ 2 0 1 5

O ct o b e r 9- 1 1, 2 0 1 5

Li g ht Wei g ht D e si g n of M a ri n e 

St r u ct u r e s , i nt er n ati o n al c o nf er e n c e, 

Gl as g o w, U K.

w w w. asr a n et. c o. u k/ C o urs es

O ct o b e r 2 0- 2 3, 2 0 1 5

K o r m a ri n e , i nt er n ati o n al c o nf er e n c e, 

B us a n, S o ut h K or e a.

w w w. k or m ari n e. c o m

O ct o b e r 2 7- 3 0, 2 0 1 5

G ast ec h , i nter n ati o n al c o nfere nce, 

Si n g a p ore.

w w w. g ast e c hsi n g a p or e. c o m

O ct o b e r 2 8- 2 9, 2 0 1 5

Hi g h P e rf o r m a n c e S aili n g Ya c ht s , 

i nt er n ati o n al c o nf er e n c e, 

S o ut h a m pt o n, U K.

w w w.ri na. or g. u k/ hi g h perf or ma ncesaili n g yac hts

N o v e m b e r 3- 6, 2 0 1 5

E u r o p o rt , i nt er n ati o n al c o nf er e n c e, 

R ott er d a m, Th e N et h erl a n ds.

w w w. e ur o p ort. nl

N o v e m b e r 4, 2 0 1 5 

E n e r g y E ffi ci e nt S hi p , i nt er n ati o n al 

c o nf er e n c e, R ott er d a m, N et h erl a n ds.

w w w.ri n a. or g. u k/ e n er g y- e ffi ci e nt-s hi ps

N o v e m b e r 1 7- 1 9, 2 0 1 5

M E T S , i nt er n ati o n al c o nf er e n c e, 

A mst er d a m, Th e N et h erl a n ds.

w w w. m etstr a d e. c o m

D e c e m b e r 1- 4, 2 0 1 5

M a ri nt e c C hi n a , i nt er n ati o n al 

c o nf er e n c e, S h a n g h ai, C hi n a.

w w w. m ari nt e c c hi n a. c o m

D e c e m b e r 3- 6, 2 0 1 5

E u r o p o rt R ott e r d a m , i nt er n ati o n al 

c o nf er e n c e, R ott er d a m, Th e N et h erl a n ds.

w w w. e ur o p ort. nl/ e n/

D e c e m b e r 5- 7, 2 0 1 5

I nt e r n ati o n al W o r k b o at , 

i nt er n ati o n al c o nf er e n c e, 

N e w Orl e a ns, U S A.

w w w. w or k b o ats h o w. c o m/

D e c e m b e r 9- 1 0, 2 0 1 5

E d u c ati o n & P r of e s si o n al 

D e v el o p m e nt of E n gi n e e ri n g i n t h e 

M a riti m e I n d u st r y 2 0 1 5 , i nt er n ati o n al 

c o nf er e n c e, L o n d o n, U K.

w w w.ri n a. or g. u k/ E P D 2 0 1 5

J a n u a r y 2 6- 2 7, 2 0 1 6

S m a rt S hi p s, i nt er n ati o n al c o nf er e n c e, 

L o n d o n, U K.

w w w.ri n a. or g. u k/s m all-s hi ps

F e b r u a r y 2 4- 2 5, 2 0 1 6

M a riti m e P r oj e ct M a n a g e m e nt,  

i nt er n ati o n al c o nf er e n c e, L o n d o n, U K

w w w.ri n a. or g. u k/ pr oj e ct- m a n a g e m e nt

N A J u n e 1 5 - p 5 8.i n d d   5 8 0 1/ 0 6/ 2 0 1 5   0 9: 5 6: 0 7



Li e b h e r r- W e r k N e n zi n g G m b H  
Dr. H a n s Li e b h err Str. 1
6 7 1 0 N e n zi n g/ A u stri a
T el.: + 4 3 5 0 8 0 9 4 1- 2 8 0
s hi p. p ort. cr a n e @li e b h err. c o m
f a c e b o o k. c o m/ Li e b h err M ariti m e
w w w.li e b h err. c o m

E x p e ri e n c e  t h e  P r o g r e s s .

T h e  G r o u p



w w w. cl ass n k. c o m

N A J u n e 1 5 - p 1 1.i n d d   1 0 1/ 0 6/ 2 0 1 5   1 0: 1 8: 0 5
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