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r eli a bl e
O ur pr o v e n r u d d er s y st e m s ar e t h e p erf e ct c h oi c e 

f or all t y p e s of s hi p s.  A t o u g h w or ki n g e n vir o n m e nt 

r e q uir e s a st ur d y, w ell- c u st o mi s e d d e si g n c o m bi n e d 

wit h  s u p er b m a n o e u vri n g c a p a biliti e s. S e a s o n e d 

c a pt ai n s r el y o n B e c k er r u d d er s f or t h eir r eli a bilit y, 

s af et y a n d e x c e pti o n al m a n o e u vr a bilit y.

I n n o v ati v e 
e n gi n e eri n g f or 
e n vir o n m e nt all y 
f ri e n dl y p r o d u ct s.

B e c k er M ari n e S y st e m s f a c e s it s 

r e s p o n si bilit y f or s u st ai n a bl e a n d 

e n vir o n m e nt all y fri e n dl y d e v el o p m e nt 

b y c o nti n u o u sl y r e d u ci n g t h e e c ol o gi c al 

f o ot pri nt of B e c k er pr o d u ct s.  

T o a c hi e v e t hi s a m biti o u s g o al, B e c k er 

i s p ur s ui n g a t hr e e- p art a p pr o a c h – b y 

a v oi di n g h az ar d o u s a n d e n vir o n m e nt all y 

h ar mf ul m at eri al s, i n cr e a si n g ef fi ci e n c y 

a n d d e v el o pi n g s u st ai n a bl e pr o c e s s e s. 

T hi s i s d o n e i n c o o p er ati o n wit h it s  

s u b- s u p pli er s, w hi c h ar e v eri fi e d b y 

i n d e p e n d e nt t e sti n g or g a ni s ati o n s.
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   e m pl o y m e nt

 3 0- 3 2  S m art s hi p s  | MI L C b uil ds a r e g ul at or y  

   fr a m e w or k f or s m art s hi ps

 3 4- 3 6  C o ntr a ct s  | T h e ri g ht t o ti m e

 5 0- 5 1  Cl ar k s o n s         | Hist ori c a n d s c h e d ul e d  

   d eli v er y st atisti cs

 7 5- 7 7  S oft w ar e  | St er e o 3 D, a bi-f o c al vi e w of 

   s hi p str u ct ur es

 7 8- 7 9  P ai nt s a n d c o ati n g s  | Dr aft st a n d ar d   

   m e as ur es ef fi ci e n c y ar g u m e nt 
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T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

4 3
Q u a nt u m of t h e S e as  o n e of t h e w orl d’s 

bi g g est cr uis e s hi ps will c all at p orts i n 

C hi n a, b o osti n g t h e r e gi o n al m ar k et

N O C h a v e alr e a d y i n v est e d h e a vil y i n u n -
m a n n e d cr aft, as c a n b e s e e n i n t his pi ct ur e3 0

 3 8- 8 6  F e at ur e s

F e at ur e 1  C hi n a

 3 8- 4 0  D es ol ati o n r o w

 4 2- 4 3  Li g hti n g C hi n a’s cr uis e f us e

  

F e at ur e 2  F erri e s

 4 4- 4 6  S o m et hi n g ol d, s o m et hi n g n e w.    
  D elt a m ari n’s t e c h n ol o gi c al m arri a g e

 4 8- 4 9  T hir d h y bri d f err y f or C al M a c  

F e at ur e 3  E n vir o n m e nt al L e gi sl ati o n

 5 2- 5 4  U n c ert ai nt y o v er b all ast w at er r e g ul ati o ns  
  dr a ws I C S ir e

 5 6- 5 8  B W T C - ar e y o u o n c o urs e f or c o m pli a n c e ?

 6 0  I M O a d o pts I G F C o d e

 6 0- 6 1  Gl o M E E P pr oj e ct off ers s hi p pi n g a l o w  
  c ar b o n f ut ur e

F e at ur e 4  G er m a n y

 6 2- 6 4  G er m a n b ulls b u c k b e ar m ar k et

 6 4- 6 6  Li q u ef a cti o n, r e a cti o n

 

F e at ur e 5  Cr a n e s d e c k & c ar g o e q ui p m e nt

 6 8- 7 2  R a m pi n g u p t h e si z e

F e at ur e 6  F o u n d ati o n F e at ur e  

 8 4- 8 6  T h e m a n w h o e x pl ai n e d s hi p b e h a vi o ur

C o nt e nt s |  sE p t E m b E r 2 0 1 5
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Di git al E diti o n s

Th e Na v al Arc hit e ct is p u blis h e d i n pri nt a n d di git al e diti o ns.  Th e 

c urre nt a n d arc hi ve d di git al e diti o ns (fr o m Ja n u ar y 2 0 0 4) m a y b e re a d 

o n P C, i Pa d or ot her t o u c h p a d. 

Visit  htt p:// w w w.ri n a. or g. u k/ n a- di git al. ht ml  t o  r e a d  t h e  di git al  

e diti o ns, or d o w nl o a d t he fre e RI N A P u bli c ati o ns A p p.

6 4
Tr a ns S u m m er  aft er c a psi zi n g 

as a r es ult of s us p e ct e d c ar g o 

li q u ef a cti o n
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E di t o ri a l C o m m E n t

T h e d ar k est h o ur

r o n g s h e n g y ar d o n c e a b u stli n g y ar d n o w t h e s u bj e ct of a 

t a k e o v er bi d f oll o wi n g it s c a s h - Th o w dif Th c ulti e s

I
n f ol kl ore it is o fte n s ai d t h at t he d ar kest 

h o ur is j ust b ef or e t h e d a w n, wit h t h e 

vi e w t h at t hi n gs c a n get n o w ors e a n d s o 

will h a ve t o i m pr o ve.

S hi p b uil d ers a n d t he s hi p pi n g i n d ustr y i n 

ge ner al m a y fi n all y h a ve re ac he d t h at m o me nt 

wit h frei g ht r ates p ersiste ntl y l o w i n t he m aj or 

tr a d es, s cr a p pi n g o n t h e ris e, b ut f aili n g t o 

m a ke t he ki n d of i m p act o n t he o ver-c a p acit y 

c o n u n dr u m necess ar y t o li ft r ates.

C hi n a’s s hi p b uil d ers a p p e ar t o b e i n a 

p arti c ul arl y d es p er at e sit u ati o n wit h t h e 

e c o n o m y f aili n g, a st o c k m ar k et sli d e t h at 

h as wi p e d milli o ns of d oll ars o ff t h e v al u e 

of s h ar es, a n d t h e ki n d of c oll a ps e i n or d ers 

t h at w o ul d s u g g est m a n y y ar ds w o ul d b e 

o n t h e criti c al list if t h e y w er e l e ft t o t h eir 

o w n d e vi c es.

E ve n t w o ye ars a g o t here were u p w ar ds of 

1, 4 0 0 y ar ds a cti v e i n C hi n a, t o d a y t h ere are 

r e p ort e dl y o nl y h alf t h at n u m b er still a bl e 

t o b uil d s hi ps a n d b ar el y 7 0 of t h os e h a v e 

a ct u all y t a ke n or d ers f or ne w vess els.

M a n y y ar ds i n C hi n a a n d S o ut h K ore a, t he 

w orl d’s t w o l ar g est s hi p b uil di n g n ati o ns b y 

s o me dist a nce, s o u g ht ref u ge fr o m t he g at her-

i n g st or m i n t h e c o m m er ci al s hi p b uil di n g 

m ar ket i n t h e b ur ge o ni n g o ffs h ore i n d ustr y. 

P oliti c al d e v el o p m e nts i n t h e Mi d dl e E ast 

a n d t h e e v ol uti o n of a n e w f or m of e n er g y, 

n a m el y s h al e g as a n d t h e d e m a n d f or L N G 

fr o m offs h or e sit es, h as d e v el o p e d i nt o a 

b attl e of wills b et we e n t he oil pr o d u c ers a n d 

t he g as l o b b y.

D e m a n d f or oil h as t ail e d o ff as t he gl o b al 

e c o n o mi c di ffi c ulti es p ersist a n d t he oil c artel 

t h at is O P E C, t he Or g a nis ati o n of Petr ol e u m 

E x p orti n g C o u ntries, h as de ci de d t o m ai nt ai n 

pr o d u cti o n at cl os e t o pr e- e c o n o mi c cr as h 

l e v els. This d e cisi o n al o n e p us h e d t h e pri c e 

of oil t hr o u g h t he fl o or a n d well b e y o n d t he 

o ffs h ore i n d ustr y’s bre a ke ve n p oi nt of ar o u n d 

U S $ 8 0 p er b arrel.

I n  a d diti o n,  a  hist ori c  d e al  o n  n u cl e ar  

we a p o ns d e vel o p m e nt b et we e n t h e U S a n d 

Ir a n h as le d t o t he li fti n g of s a ncti o ns i m p os e d 

o n t h e Mi d dl e E ast er n c o u ntr y, w hi c h will 

s ee yet m ore oil st ore d i n Ir a n f or m a n y ye ars 

rele as e d o nt o t he m ar ket, i m p osi n g yet m ore 

d o w n w ar d press ure o n t h e pri c e of oil a n d 

c o ns e q u e ntl y alt eri n g t h e e c o n o mi cs of t h e 

o ffs h ore i n d ustr y.

At t h e ti m e of writi n g Bre nt Cr u d e h a d 

d et eri or at e d t o U S $ 4 8. 6 1/ b arr el a n d West  

Te x as  I nt er m e di at e  ( W TI)  h a d  f all e n  t o  

U S $ 4 3. 8 7/ b arrel. O ffs h ore i n d ustr y e x p erts 

s a y t h at e ve n if t h e oil pri c e r os e t o U S $ 8 0/

b arr el t o m orr o w i n v est ors i n t h e offs h or e  

m ar ket w o ul d w ait a ye ar t o see if t his price w as 

s ust ai n a ble b ef ore ret ur ni n g t o t he i n d ustr y.

Th e b attl e b et w e e n t h e oil a n d s h al e g as 

pr o d ucers has bee n a maj or c o ntri b uti n g f act or 

t o t he f all i n cr u de oil prices a n d f or a ti me it 

l o o ke d li ke t he oil l o b b y w as wi n ni n g wit h t he 

n u m b er of N ort h D a k ot a fr ac ki n g wells f alli n g 

fr o m 1 9 7 t o j ust 8 0, a c c or di n g t o i n d ustr y 

re p orts. H o we ver, t h os e s a me i n d ustr y re p orts 

s a y t h at t he fr ac kers are wi n ni n g t he oil w ar.

Acc or di n g t o Oil- Price. net: “ The [fr ac ki n g] 

s ect or is m at uri n g fr o m o ne d o mi n ate d b y ris k 

t a kers t o o ne r u n b y i n n o v at ors. R at her t h a n 

re p e ati n g t he s a me ol d f or m ul a at e ver y ne w 

sit e, oil pr o d u c ers e x a mi n e d n e w m et h o ds 

a n d r a pi dl y e v ol ve d t he te c h n ol o g y i n or d er 

t o s ur vi v e. A n al ysts n o w esti m at e t h at t h e 

bre a ke ve n p oi nt of ne w s h ale oil wells is $ 2 7. 5 0 

p er b arrel, n ot c o u nti n g fi n a nci n g c osts.”

Th e i n fl u e nti al C a n a di a n n e ws p a p er t h e 

Gl o b e a n d Mail re p orte d t h at s o me 7 billi o n 

litr es of w at er w er e us e d i n t h e c o urs e of  

fr ac ki n g i n 2 0 1 3 a n d t h at t his fi g ure w as s et t o 

ris e b y 5 0 0 %. 

Re g ul ati o n c o ul d c a us e t he c ost of fr ac ki n g 

t o  i n cr e as e  s u bst a nti all y  as  alr e a d y  h ar d  

pr ess e d  w at er  r es o ur c es  ar e  di v ert e d  t o  

h y dr a uli c fr a ct uri n g te c h ni q u es. This w o ul d 

i m p act t he c o m ple x c o m merci al rel ati o ns hi p 

b et wee n oil a n d o ns h ore g as, a n d i ncre as e t he 

de m a n d f or oil.

R e g ul ati o n i n s hi p pi n g w o ul d als o h a v e 

a n i m p act as o w ners are re q uire d t o u p gr a de 

t h eir  v ess els  t o  m e et  n e w  e n vir o n m e nt al  

t ar gets. S u c h u p gr a di n g will h a ve i n cre as e d 

c osts t h at will b e p ass e d o n b y s hi p o w ners. B ut 

it is pre cis el y b e c a us e all o w ners will ne e d t o 

me et t hes e re g ul ati o ns t h at it will b e p ossi ble 

t o i m pr o ve t he c o m merci al as well as e n vir o n-

me nt al e fficie nc y of s hi p pi n g, as n o o ne o w ner 

will b e a ble t o g ai n a c o m p etiti ve a d v a nt a ge.

The de ma n d f or ne w s hi ps will n ot sti m ul ate 

d e m a n d f or oil, b ut t h e pl a c e of ref u ge t h at 

m a n y y ar ds t o o k w h e n t h e re c essi o n hit i n 

2 0 0 8 a n d n e w b uil d or d ers f ell w as i n t h e  

offs h ore s e ct or. T h e f all i n t h e pri c e of oil 

h as hit t h at s e ct or a n d is t heref ore n o l o n ger 

a re alisti c o pti o n f or y ar ds. I n t his s c e n ari o 

re g ul ati o n m a y b e t he o nl y s al v ati o n f or t he 

y ar ds i n t he i m me di ate f ut ure, si nce t he gl o b al 

ec o n o m y will h a ve t o si g ni fic a ntl y rec o ver f or 

t he de m a n d f or s hi p pi n g s er vices t o i ncre as e 

s u bst a nti all y a n d le a d t o re ne we d or deri n g o n 

a gre ater sc ale.

If t h e e c o n o mi c dri v e is n ot t h ere t o f u el 

m ariti m e  d e m a n d  a n d  c o ns e q u e ntl y  t h e  

d e m a n d f or m or e s hi ps, a n d if t h e pri c e of 

oil is t o r e m ai n l o w, m a ki n g t h e o ffs h or e 

s e ct or u n e c o n o mi c, t h e o nl y h o p e f or t h e 

s hi p b uil d er  will  b e  t h at  t h e  s hi p o w n er  

re pl a c es his e xisti n g fl e et wit h m ore e ffi ci e nt 

t o n n a ge. If s o, re g ul ati o n s h o ul d, f or o nc e, b e 

wel c o me d as a ne w d a w n r at her t h a n fe are d 

or resiste d as a f orc e t h at will i m p os e gre ater 

c osts o n o w ners.  N A

T h e N a v al Ar c hit e ct S e pt e m b er 2 0 1 5 7
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N e w s

M ar k et

Cl ar ks o ns Th g ur es s h o w 

e xt e nt of b uil di n g d e cli n e
L at est n e w b uil di n g fi g ur es fr o m Cl ar ks o ns r e v e al t h e 

d e pt h of t he s hi p b uil di n g re c essi o n a n d t he r a pi dit y wit h 

w hi c h or d ers h a ve d e cli ne d.

Pr oj e cti o ns f or 2 0 1 5 d eli v eri es m a d e e arli er t his y e ar 

a n d p u blis he d i n Fe br u ar y’s The N a v al Arc hitect  s h o we d 

t h at v ess el d eli v eri es f or t his y e ar w er e e x p e ct e d t o b e 

2, 1 5 0 s hi ps w hil e d eli veri es f or 2 0 1 6 st o o d at 1, 5 2 0 s hi ps.

S e c o n d h alf st atisti cs re v e al t h at t his y e ar’s d eli v eri es 

h a v e d e cli n e d t o j ust 8 0 0 v ess els, w hil e n e xt y e ar s o m e 

2, 0 5 8 s hi ps are e x p e cte d t o b e d eli vere d. ftis s u g gests t h at 

o w ners are p us hi n g b a c k d eli veri es a n d ref usi n g o pti o ns. 

Vess el d eli veri es h a d i n cre as e d fr o m 1, 9 5 2 i n 2 0 0 8 t o 

a re c e nt hi g h of 2, 3 7 5 s hi ps i n 2 0 1 1. Si nc e t h at ye ar t here 

h as b e e n a sl o w d e cli n e i n v ess el d eli v eri es t o 1, 3 0 0 i n 

2 0 1 4. ftis ye ar will b e t h e first ti m e i n t h e l ast 1 0 ye ars 

t h at t h e n u m b er of d eli v er e d v ess els h as f all e n b el o w 

t h e 1, 0 0 0 m ar k a n d t h at fi g ur e will p os e a s u bst a nti al 

c h all e n ge t o e n gi ne m a n uf a ct urers a n d ot her e q ui p me nt 

s u p pli ers w h o d e p e n d, i n l ar ge p art, o n t he ne w b uil di n g 

m ar ket f or b usi ness.

C o ns oli d ati o n i n t h e e q ui p m e nt m a n uf a ct ur ers is a 

li kel y o utc o me wit h K o b elt alre a d y h a vi n g a n n o u nc e d i n 

A u g ust t h at it h as a c q uire d Ac c u- St e er I n c, a U S- b as e d 

m a n uf a ct urer of h y dr a uli c ste eri n g a ct u at ors. Me a n w hil e, 

t h e K or e a n m a n uf a ct ur ers’ ass o ci ati o n e x p e cts s o m e 

c o ns oli d ati o n a n d cl os ures as m ar ket sli d es.

s hi p p o w er

W ärtsil ä r estr u ct ur es 

b usi n ess
Fift y  s e v e n- y e ar  ol d  J a a k k o  Es k ol a,  c urr e ntl y  t h e  

Presi d e nt of Wärtsil ä M ari ne S ol uti o ns, S e ni or E xe c uti ve 

Vi c e Presi d e nt a n d D e p ut y t o t he C E O, will t a ke o ver t he 

r ol e of Presi d e nt a n d C E O of Wärtsil ä C or p or ati o n as of 

1 N o ve m b er t his ye ar.

Es k ol a will t a k e o v er as C E O as t h e Fi n nis h e n gi n e 

s u p pli er c o nti n u es its r estr u ct uri n g of its S hi p P o w er 

b usi n ess, w hi c h it h as re n a m e d as M ari n e S ol uti o ns i n 

res p o ns e t o t he sl u g gis h gl o b al m ari n e m ar ket.

R estr u ct uri n g of t he b usi ness will s e e a l oss of 6 0 0 j o bs 

fr o m t h e 7, 2 1 7 c urre ntl y e m pl o y e d gl o b all y wit h s o m e 

1 6 0 of t h os e j o bs b ei n g c ut i n Fi nl a n d.

Es k ol a, s ai d: “ T h e m ari n e i n d ustr y h as b e e n sl o w 

i n re c o v eri n g fr o m t h e gl o b al e c o n o mi c crisis a n d n e w 

s hi p b uil di n g c o ntr a cti n g is w e a k. At t h e s a m e ti m e, t h e 

o ffs h ore oil & g as i n d ustr y h as b e e n a d v ers el y a ff e ct e d 

b y l o wer oil pri c es. I n a d diti o n, t h ere are ris ks rel ate d t o 

vess el o w ners ne g oti ati n g e xte nsi o ns t o e xisti n g d eli ver y 

c o ntr a cts. ft e c o m bi n e d i m p a ct of t h es e d e v el o p m e nts 

h as cre ate d a c h all e n gi n g m ar ket sit u ati o n f or t h e e ntire 

m ari ne s e ct or. 

Th es e u nf ort u n at e c a p a cit y a dj ust m e nts h a v e t o b e 

m a d e i n t his c urr e nt e n vir o n m e nt of l o w d e m a n d i n 

or d er f or us t o m ai nt ai n o ur c o m p etiti ve p ositi o n i n t he 

gl o b al m ar ket. D es pite stre a mli ni n g t he or g a nis ati o n, o ur 

c o m mit me nt t o o ur c ust o mers re m ai ns a bs ol utel y s oli d.”

Me a n w hil e, Wi n G D, Wärtsil ä’s j oi nt ve nt ure c o m p a n y 

wit h C hi n a St ate S hi p b uil di n g C or p or ati o n, w hi c h t o o k 

o v er 7 0 % of Wärtsil ä’s t w o-str o k e e n gi n e b usi n ess i n 

Ja n u ar y t his ye ar, h as w o n a n or d er t o s u p pl y t he p o wer 

pl a nt f or Fre nc h c o nt ai ner li ne C M A C G M’s 2 0, 0 0 0 pl us 

T E U c o nt ai n er v ess el, c urr e ntl y u n d er c o nstr u cti o n at 

H y u n d ai He a v y I n d ustri es’ S u bi c B a y y ar d i n t he P hili p -

pi nes. fte s hi p will b e fitte d wit h a Wärtsil ä X 9 2 e n gi ne, 

t he l ar gest of Wärtsil ä’s G e ner ati o n X s eri es. The u nit h as 

a p o wer r a n ge fr o m 2 4, 4 2 0 t o 7 3, 5 6 0 k W at 7 0 t o 8 0 r p m.

N e w b uil di n g s

M E S Q 1 r es ults e x p os e 

b ul k m ar k et d e cli n e
D eli v er y of t h e 6 0, 0 0 0 d wt El b a b e  b ul k c arri er fr o m 

Mits ui E n gi n e eri n g a n d S hi p b uil di n g ( M E S) c o ul d 

n ot  m a s k  t h e  diffi c ulti e s  b ei n g  e x p e ri e n c e d  b y  

J a p a n es e s hi p b uil d ers as s h o w n b y t h e c o m p a n y’s 

first q u art er r es ults r el e as e d o n t h e s a m e d a y as t h e 

s hi p d eli v er y.

T h e N a v al Ar c hit e ct S e pt e m b er 2 0 1 5

J a k k o e s k ol a h a s b e e n a p p oi nt e d t h e n e w Pr e si d e nt 

a n d C e O of w ärt sil ä C or p or ati o n a n d will t a k e u p hi s 

n e w of Th c e i n N o v e m b er
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T h e F ut ur e i s Cl e ar
M E- GI d u al f u el d o n e ri g ht

M A N B & W M C/ M C- C E n gi n e s   M A N B & W M E/ M E- C/ M E- B E n gi n e s   M A N B & W M E- GI/ M E- C- GI/ M E- B- GI E n gi n e s

T h e n e w M E- GI g e n er ati o n of M A N B & W t w o- str o k e d u al f u el ‘ g a s i nj e cti o n’ e n gi n e s ar e c h ar a ct eri s e d b y 

cl e a n a n d ef Th ci e nt g a s c o m b u sti o n c o ntr ol wit h n o g a s sli p. T h e f u el Th e xi bilit y a n d t h e i n h er e nt r eli a bilit y of 

t h e t w o- str o k e d e si g n e n s ur e g o o d l o n gt er m o p er ati o n al e c o n o m y. 

Fi n d o ut m or e at w w w. m a n di e s elt ur b o. c o m



N e w s

1 0 T h e N a v al Ar c hit e ct S e pt e m b er 2 0 1 5

El b a be  is t h e t hir d M E S n e o 6 0 B C E c o-s hi ps t o b e 

d eli v ere d fr o m its C hi b a w or ks a n d is o n e of t w o or d ere d 

b y o w n ers Ni o vis S hi p pi n g of Gr e e c e.

H o w e v er,  o n  t h e  d a y  El b a b e  w as  d eli v er e d  M E S  

r el e as e d its first q u art er r es ults w hi c h r e v e al t h e di ffi c ul-

ti es t h at t h e b ul k s hi p b uil di n g m ar k et is i n as pr o fits a n d 

n e w or d ers f ell s u bst a nti all y.

N e w  s hi p  or d ers  f ell  b y  ¥ 7. 5 9  billi o n  ( U S $ 6 1. 1 5  

milli o n), 1 3. 7 %, t o ¥ 4 7. 7 3 billi o n ( U S $ 3 8 4. 2 7 milli o n) 

i n t h e first q u art er a n d m a c hi n er y or d ers f ell 2 5. 7 %, a 

¥ 1 0. 9 billi o n ( U S $ 8 7. 7 3 milli o n).

A n al ysts  b eli e v e  t h at  t h e  J a p a n es e  s hi p b uil di n g  

i n d ustr y will str u g gl e d u e t o its bi as t o w ar ds b uil di n g 

b ul k c arri ers a n d t h e first q u art er r es ults fr o m M E S will 

d o n ot hi n g t o q u ell t h os e f e ars wit h o p er ati n g i n c o m e 

f alli n g n e arl y 9 4 % fr o m ¥ 1. 9 4 billi o n ( U S $ 1 5. 6 2 milli o n) 

o n 3 0 J u n e 2 0 1 4 t o j ust ¥ 1 2 0 milli o n ( U S $ 9 6 6, 0 0 0) i n t h e 

s a m e p eri o d t his y e ar. T ot al l oss es i n t h e s a m e p eri o d 

a m o u nt e d t o ¥ 1. 5 4 billi o n ( U S $ 1 2. 4 milli o n).

e n er g y

D N V G L p u blis h es e n er g y 

s ur v e y
A s ur v e y b y cl ass s o ci et y D N V G L h as f o u n d t h at j ust a 

t hir d of s hi p pi n g c o m p a ni es a c hi e v e d its e n er g y r el at e d 

t ar g ets i n 2 0 1 4.

Th e s ur v e y of 8 0 c o m p a ni es a cr oss t h e all t h e m aj or 

s hi p pi n g s e ct ors i n cl u d e d a 3 5 q u esti o n p oll t h at 

s o u g ht t o i d e ntif y attit u d es t o n e w e n vir o n m e nt al 

r e g ul ati o ns a n d t h e a ct u al u pt a k e of n e w t e c h n ol o g y 

t h at will h el p o p er at ors t o m e et n e w r ul es.

“ This is a c all f or a cti o n t o t a k e t h e si n gl e bi g g est 

c ost p ositi o n a n d its e ff e ct o n e a c h s hi p pi n g c o m p a n y’s 

b ott o m  li n e  m or e  s e ri o usl y.  F or  a n  o p e r at or  5 %  

s a vi n gs i n a 4 0 % c ost p ositi o n e q u at e t o t w o p er c e nt -

a g e p oi nts E BI T A ( E ar ni n gs B ef or e I nt er est, Ta x es 

a n d A m ortis ati o n),” s ai d D N V G L.

ft e c o m p a n y a d d e d: “ B as e d o n i n cr e as e d r e g ul a -

t or y pr e ss u r e a n d c h art e r m ar k et s t a ki n g e n e r g y 

e ffi ci e n c y i nt o a c c o u nt m or e a n d m or e, t h e t o pi c 

i s  o n  e v e r y  s hi p pi n g  c o m p a n y’s  pl at e.  B ut  it  i s  

o b vi o usl y tr e at e d i n v er y di ff er e nt w a ys as o ur d ail y 

a d vis or y pr a cti c e s h o ws. We w a nt e d t o k n o w, w h at 

di d s u c c essf ul pl a y ers d o di ff er e ntl y? W h at w or k e d 

w ell ?  W h e r e  d o e s  t h e  i n d u st r y  st r u g gl e ?  W h at  

ar e t h e s u c c ess f a ct ors ? W h at ar e t h e pl a ns g oi n g 

f or w ar d? Or i n s h ort: W h at m att ers r e all y? ”

A c c or di n g t o t h e s u r v e y r es ults c ost is t h e k e y 

dri v er f or e n er g y e ffi ci e n c y a n d t h e n e e d t o dis cl os e 

e n vir o n m e nt al f o ot pri nt w hil e e n er g y e ffi ci e n c y is 

n a m e d as a k e y t o pi c of hi g h i m p ort a n c e b y 7 6 % of 

t h e p arti ci p a nts. 

H o w e v e r, r e s p o n d e nt s t o t h e s u r v e y dis pl a y e d 

w h at D N V G L c all l o w a m biti o n l e v els wit h e n er g y 

s a vi n g t ar g ets r e m ai ni n g l o w. S o m e 2 8 % of p arti ci -

p a nts di d n ot q u a ntif y a s a vi n gs t ar g et; h o w e v er, of 

t h os e t h at di d t h e a v er a g e t ar g et w as j ust 2. 8 %. 

D N V G L s a ys t h at I M O i niti ati v es s u c h as t h e 

S hi p E n er g y E ffi ci e n c y M a n a g e m e nt Pl a n ( S E E M P) 

a n d e n er g y m a n a g e m e nt “s e e m t o b e p ur el y c o m pli -

a n c e  d ri v e n  i niti ati v e s  f or  a b o ut  at  l e ast  4 0 %  of 

p arti ci p a nts. ft e ot h e rs h a v e at l e ast m a d e s o m e 

e ff orts t o w ar ds m or e e n er g y e ffi ci e n c y si n c e 2 0 1 3.”

S u r v e y r e s ult s s h o w e d t h at ni n e e n e r g y s a vi n g 

m e a s u r e s  h a v e  b e e n  a d d r e s s e d  b y  m o r e  t h a n  

5 0 % of t h e r e s p o n d e nt s. A n d of t h e s e ni n e ei g ht 

w e r e  o p e r ati o n al  o r  m a n a g e ri al  c h a n g e s  a n d   

o n e t e c h ni c al. 

“ Si n c e l a st y e a r’s e n e r g y m a n a g e m e nt s u r v e y 

i n  2 0 1 4  t h e  i n d u st r y  h a s  m a d e  s o m e  p r o g r e s s. 

A w a r e n e s s of t h e p r o bl e m s h a s i n c r e a s e d a c r o s s 

t h e  b o a r d.  T h e  r e s p o n d e nt s  h a v e  u n d e r st o o d  

t h at t h e y st r u g gl e a n d w h y t h e y st r u g gl e. S o m e 

s hi p pi n g c o m p a ni e s – b ut still o nl y a mi n orit y – 

h a v e st a rt e d eff e cti v e a cti o ns; ot h e rs still n e e d t o 

t a k e t h at st e p,” D N V G L c o n cl u d e s. N A

J ets V a c u u m A S, M yr a v e g e n 1, N- 6 0 6 0 H ar ei d, N or w a y – Tel.: + 4 7 7 0 0 3 9 1 0 0 – E- m ail: p ost @j ets. n o

A L W A Y S T O B E T R U S T E D

W e t a k e pri d e i n t h e r el ati o ns 
w e b uil d wit h o ur c u st o m er s, 
a n d w e t a k e pri d e i n t h e  
pr o d u cts w e d eli v er. T his gi v es 
us t h e c o n fi d e n c e t o st at e t h at 
w e ar e al w a ys t o b e tr ust e d. 

w w w.j et s gr o u p. c o m
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I n t h e e v er-t o u g h er s hi p pi n g i n d u str y y o u n e e d p art n er s w h o u n d er st a n d y o ur b u si n e s s a n d pr o vi d e 

s ol uti o n s w hi c h m a xi mi s e t h e s af et y, effi ci e n c y a n d pr o d u cti vit y of y o ur e q ui p m e nt t hr o u g h o ut 

it s lif eti m e. W e b eli e v e i n m a ki n g c o m m o n j o ur n e y s wit h o ur c u st o m er s, a n d t a c kli n g c h all e n g e s 

t o g et h er. N o w t h at M a c Gr e g or al s o h a s H atl a p a, P or s gr u n n, P u s n e s a n d Tri pl e x pr o d u ct s o n b o ar d, 

t hi s i s e v e n e a si er t o a c c o m pli s h.

Effi ci e nt o p er ati o n s d e p e n d o n g o o d s er vi c e. W h er e v er y o ur s hi p s ar e, y o u c a n r el y o n o ur gl o b al 

n et w or k f or m ai nt e n a n c e a n d r e p air r e s o ur c e s, w h e n e v er y o u n e e d t h e m.

M a c Gr e g or i s p art of C ar g ot e c. 

C ar g ot e c’ s cl a s s B s h ar e s ar e q u ot e d o n N A S D A Q O M X H el si n ki Lt d.

C a n y o u aff or d n ot t o m a k e 

t h e m o st of y o ur s hi p ?

w w w. m a c gr e g or. c o m
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B ur ni n g iss u es

B
u n keri n g a n d f u el m a n a g e m e nt ar e j ust t w o of 

t h e iss u es t h at t h at h a v e b e e n dri vi n g o w n ers 

a n d o p er at ors’ v ess els p erf or m a n c e a n d h as l e d 

t o i n cr e as e d i nt er est i n e n gi n e m o nit ori n g s yst e ms wit h 

n e w i n n o v ati o n o n t h e as f ar as s cr u b b er t e c h n ol o g y. Th e 

j ur y is still o ut as t o w h et h er s cr u b b ers will wi n o ut o v er 

l o w s ul p h ur as t h e b est s ol uti o n t o t h e e n vir o n m e nt al 

c h all e n g e, writes S a n dr a S pe ares .

M ari n e s cr u b b er t e c h n ol o g y c o m p a n y I o n a d a h as 

w o n a c o ntr a ct t o s u p pl y its Me m br a n e S cr u b b er f or 

M G M a n a g e m e nt’s r o-r o t h e N ol h a n a v a .  I o n a d a will 

d eli v er t h e 6 M W Me m br a n e S cr u b b er i n t h e 4t h q u art er 

of 2 0 1 5.  

Yv o n  D uf o ur  of  M G  M a n a g e m e nt  st at e d;  “ As  a  

c o m p a n y o p er ati n g i n Atl a nti c C a n a d a w e u n d erst a n d 

t h e i m p ort a n c e of pr ot e cti n g o ur o c e a n r es o ur c es. We 

c h os e I o n a d a a n d t h eir Me m br a n e S cr u b b er f or t h eir 

e n vir o n m e nt al s ol uti o n”.

Wit h  t h e  i nt r o d u cti o n  of  I o n a d a’s  M e m b r a n e 

S c r u b b e r, s hi p o w n e rs c a n a c hi e v e t h e b e n efit s of 

f u el c ost s a vi n gs w hil e m e eti n g E C A r e q uir e m e nts, 

wit h  t h e  a d d e d  a s s u r a n c e  of  n o  e n vi r o n m e nt al 

c h all e n g e s  t o  o v e r b o a r d  di s c h a r g e  a s  w ell  a s  

si m plifi e d r et r ofit i nst all ati o n.

M e a n w hil e  a  n e w  g e n e r ati o n  A nti g o o n  cl a s s  

dr e d g er, c all e d S c h el dt Ri v er, b ei n g b uilt b y R o y al 

I H C  (I H C)  i n  t h e  N et h e rl a n ds  o n  b e h alf  of  t h e  

B el gi u m b as e d D E M E Gr o u p, is t o b e p o w er e d b y 

Wärtsil ä d u al-f u el e n gi n es. This will b e t h e first e v er 

dr e d g er t o o p er at e o n e n gi n es c a p a bl e of utilisi n g 

eit h er L N G or c o n v e nti o n al m ari n e f u els. 

ft e 1 0 4 m v ess el will h a v e a h o p p er v ol u m e c a p a cit y 

of a p pr o xi m at el y 8, 0 0 0 m 3 . ft e s c o p e of s u p pl y i n cl u d es 

o n e 1 2- c yli n d er a n d o n e 9- c yli n d er Wärtsil ä 3 4 D F 

e n gi n es,  t w o  Wärtsil ä  c o ntr oll a bl e  pit c h  pr o p ell ers  

a n d t w o tr a ns v ers e t hr ust ers as w ell as t h e c o m p a n y’s 

p at e nt e d L N G P a c g as s u p pl y a n d st or a g e s yst e m.

“ Wärtsil ä’s  u n m at c h e d  e x p eri e n c e  a n d  e xt e nsi v e  

r ef er e n c e list i n d u al-f u el e n gi n e a p pli c ati o ns, pl us o ur 

c o m pl et e s ol uti o ns p ortf oli o, w er e k e y c o nsi d er ati o ns i n 

t h e a w ar d of t his c o ntr a ct. We c o n gr at ul at e t h e s hi p y ar d 

a n d o w n ers f or t a ki n g t h e d e cisi o n t o h a v e t his n e w 

dr e d g er b e c o m e t h e first t o b e c a p a bl e of usi n g L N G or 

di es el f u el,” s a ys L ars A n d ers o n, vi c e pr esi d e nt of e n gi n e 

s al es, at Wärtsil ä M ari n e S ol uti o ns.

“ E n vi r o n m e nt al  c o nsi d e r ati o ns  ar e  e xt r e m el y  

i m p ort a nt f or e v er y n e w v ess el b uilt t o d a y. O p er ati n g o n 

L N G all o ws D E M E t o s et n e w st a n d ar ds i n mi ni misi n g 

h ar mf ul e missi o ns. Wärtsil ä’s d u al-f u el k n o w- h o w a n d 

i n p arti c ul ar t h e 3 4 D F e n gi n e s eri es m a d e o ur c o n c e pt 

f e asi bl e,” s a ys Ja n G a bri ël, h e a d of t h e n e w b uil di n g a n d 

c o n v ersi o n d e p art m e nt at D E M E.

A c c or di n g t o di es el p o w er s p e ci alist R o yst o n its 

E n gi n ei f u el m a n a g e m e nt s yst e m h as b e e n p arti c ul arl y 

s u c c essf ul  i n  Ni g e ri a,  wit h  t h e  f u el  m o nit ori n g  

s yst e m n o w b ei n g i nst all e d i n 2 5 v ess els wit h m or e 

i nst all ati o ns d u e o v er t h e n e xt f e w m o nt hs a n d t h e 

s yst e m h as h el p e d o v er c o m e s e c urit y a n d pilf eri n g 

iss u es , t h e c o m p a n y s a ys. 

D a mi a n  M c C a n n,  pr o d u ct  m a n a g e r  f or  f u el  

m a n a g e m e nt s yst e ms at R o yst o n, e x pl ai ns: “ Ac c ess t o 

r eli a bl e f u el c o ns u m pti o n d at a is t a ki n g o n e v e n gr e at er 

i m p ort a n c e f or a wi d e r a n g e of fl e et m a n a g e m e nt a n d 

f u el s e c urit y iss u es.

“ We t a ke dire ct O E M res p o nsi bilit y f or t h e i nst all ati o n 

a n d p erf or m a n c e of t h e s yst e m - gi vi n g s hi p o w n ers a n d 

o p er at ors t h e r e ass ur a n c e t h at s p e ci alist s u p p ort will b e 

pr o vi d e d f or t h e e ntir et y of a v ess el’s w or ki n g lif e or 

o p er ati o n al ti m e i n Ni g eri a.

“I n a d diti o n, o ur el e ctri c al e n gi n e ers w or k cl os el y 

wit h l o c al f a bri c at ors t o k e e p s yst e m i nst all ati o n 

r at es c o m p etiti v e.

“ We h a v e i nst all ati o n c o v er a g e t hr o u g h o ut Afri c a 

a n d ar e n o w w or ki n g wit h m a n y oil s e ct or m aj ors 

a n d fl e et o p er at ors – wit h i niti al c ust o m er f e e d b a c k 

alr e a d y c o n fir mi n g t h at si g ni fi c a nt r e d u cti o ns i n f u el 

c o ns u m pti o n ar e b ei n g a c hi e v e d.”

At t h e h e art of t h e E n gi n ei s yst e m is a n e x p a n d e d 

o n b o ar d fl o w m et er a n d s e ns or s yst e m. ftis gi v es 

t h e u p gr a d e d s yst e m t h e a bilit y t o a c q uir e r e al ti m e 

e n gi n e a n d v ess el p erf or m a n c e m e as ur e m e nts b e y o n d 

t h e us u al R P M, G P S a n d f u el i n p uts t o t a k e i n a wi d e 

r a n g e of ot h er e n gi n e c o ntr ol u nit o ut p uts. 

I nst all ati o n  of  t h e  s yst e m  o n  b o ar d  v ess els  als o 

i n cl u d es t a m p er pr o of ar m o ur e d c a bl e a n d a u ni q u e 

t a m p er  pr e v e nti o n  t a p e  f or  fl a n g es  a n d  el e ctri c al  

c a bi n ets – w hi c h ar e als o l o c k e d a n d r o b ustl y s e c ur e d.

E n gi n ei r e c or ds t h e f u el c o ns u m pti o n d at a w hi c h 

is  pr es e nt e d  o n  b o ar d  vi a  t o u c hs c r e e n  m o nit ors  

i nst all e d o n t h e bri d g e a n d i n e n gi n e c o ntr ol r o o ms. I n 

a d diti o n, t h e s yst e m r e m ot el y s e n ds t h e i nf or m ati o n 

fr o m s hi p t o s h or e w h er e it c a n b e a c c ess e d t hr o u g h 

a si m pl e w e b d as h b o ar d wit h c o m p ut er g e n er at e d 

gr a p hs a n d G o o gl e m a p pi n g t o s h o w a n o p er ati o n al 

pr o fil e of a v ess el. 

I m p ort a ntl y,  t h e  n e w  d at a  o pti o ns  i n cl u d e  t h e  

m e as ur e m e nt  of  f u el  c o ns u m pti o n  b y  i n di vi d u al  

e n gi n es  t o  e n a bl e  o p e r at ors  t o  m or e  a c c u r at el y  

d et er mi n e a ct u al e n gi n e l o a d f or t h e s c h e d uli n g of 

s er vi c e a n d o v er h a ul r e q uir e m e nts.

I n a d diti o n, s p e ci fi c f u el b ur n d at a c a n b e pr o vi d e d 

f or  diff er e nt  v ess el  o p er ati o n al  m o d es,  as  w ell  as  

c o ns u m pti o n  m e as ur e m e nts  p er  p ass a g e  a n d  b y  

di ff er e nt c a pt ai ns. N A
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B WT S

Br a c kis h t esti n g c o m pl et e
E v o q u a’s b all ast w at er m a n a g e m e nt s yst e m, S e a C U R E, 

h as b e c o m e t h e first s yst e m t o c o m pl et e l o w s ali nit y 

testi n g f or b all ast w ater m a n a ge m e nt s ol uti o ns ( B W M S) 

i n a n i n d e p e n d e nt l a b or at or y. B W M S ar e d esi g n e d t o 

s af el y pr ot e ct t h e e n vir o n m e nt a n d w orl d e c o n o mi es 

fr o m i n v asi v e a q u ati c s p e ci es d a m a g e, a n d ar e p art of 

U nite d St ates C o ast G u ar d ( U S C G) pr ot o c ols. 

S e a C ure c o m pl ete d t he br ac kis h w ater testi n g p h as e o n 

3 0 J ul y 2 0 1 5, a n d is s c he d ul e d f or fres h w ater testi n g a n d 

s e a tri als l ater t his ye ar. 

“ We’re ver y e xcite d a b o ut m o vi n g o n t o t he ne xt st a ges 

of t he pr o c ess. It is o ur g o al t o b e t h e first t o c o m pl ete all 

t hre e p h as es of t he U S C G pr ot o c ols,” s a ys Ia n Ste ntif or d, 

vi c e presi d e nt a n d ge n er al m a n a ger of E v o q u a’s el e ctr o -

c at al yti c b usi ness.

E v o q u a d e ci d e d t o t est t h eir B W M S at t h e M ari n e 

E n vir o n m e nt al R es o urc e C e ntr e ( M E R C) i n B alti m or e, 

U S,  b e c a us e  t h e y  ar e  w or ki n g  t o  c o m pl y  wit h  U S  

r e g ul ati o ns a n d b eli e v e d t h at U S t esti n g w o ul d pr o vi d e 

t h e “ m ost r e alisti c a n d stri n g e nt t esti n g c o n diti o ns f or 

U S C G a p pr o v al.”   

G ai ni n g a p pr o v al a n d pr o vi di n g a l o n g-ter m s ol uti o n 

are cr u ci al i n t his p eri o d of tr a nsiti o n f or b all ast w at er 

m a n a ge me nt re g ul ati o n. “ A p pr o v als s uc h as t h os e we h a ve 

alre a d y a c hi e ve d will gi ve o ur c ust o m ers t he c o n fi d e nc e 

t h at t h e y will n ot o nl y b e i n vesti n g i n a s yst e m t h at h as 

p ass e d t he rel e v a nt c o m pli a nc e tests o n a p arti c ul ar d a y, 

b ut als o a s ol uti o n t h at will c o m pl y wit h re g ul ati o ns f or 

t he lifeti me of t heir vess el,” s ai d Ste ntif or d.

The S e a C ure s yste m is s uit a bl e f or g as c arri ers, t a n kers, 

b ul k c arri ers a n d c o nt ai n er vess els, a n d c a n b e us e d f or 

vess els wit h b all ast w ater fl o w r ates r a n gi n g fr o m 5 0 0 t o 

4, 0 0 0 m 3/ h o ur. Ac c or di n g t o E v o q u a, hi g h er fl o w r at es 

c a n b e a c c o m m o d ate d wit h m ulti pl e u nits.

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

B WT S

B W T f or H a p a g- Ll o y d
Ha p a g- Ll o y d is v ol u nt aril y i nst alli n g G E A’s c he mi c al-fre e 

U V b all ast w ater tre at me nt o n its c o nt ai n er fl e et i n a nti ci -

p ati o n of e nf orc e d w orl d wi d e st a n d ar ds. 

G E A’s B all ast M ast er ultr a V 5 0 0 h as b e e n a c c e pt e d 

o n b o ar d Pa n a m a x c o nt ai ner s hi p L o n d o n E x press , s o t he 

2 9 4 m fr ei g ht er c a n “ b e us e d w orl d wi d e i n a c c or d a n c e 

wit h t he I M O- D- 2 st a n d ar ds a n d [s o t h e vess el] a cti vel y 

c o ntri b utes t o t he pr ote cti o n of t h e m ariti me e c os yste m.”

“ Wit h a t hr o u g h p ut of 5 0 0 m 3/ h o ur, o ur D N V- G L-

C erti fi e d s yst e m p erf or ms t h e r e q uir e d b all ast w at er 

cl e a ni n g pr o c ess es b y m e c h a ni c al pr e-filtr ati o n wit h 

s u bs e q u e nt disi nfe cti o n of t he b all ast w ater usi n g U V- C 

a n d ultr as o u n d a p pli c ati o n,” s a ys Til o Pf üt z k e, b all ast 

w ater pr oj e ct m a n a ger, G E A.”

L o n d o n E x press , w hi c h e nt er e d o p er ati o n i n 1 9 9 8, 

p os e d c o n n e cti vit y c h all e n ges, b ut t h e tre at m e nt s yste m 

w as  s u c c essf ull y  c o n n e ct e d  wit h  t h e  s hi p’s  s oft w ar e  

s yste ms b es p o ke m o d ul ar i nte gr ati o n. The c o m p a n y us e d 

a n i ntelli ge nt I O c o ntr ol w hi c h L ars Voss, s e ni or s u p eri n -

t e n d e nt a n d pr oj e ct m a n a g er, H a p a g- Ll o y d A G, s a ys: 

“g u ar a nte e[s] e as y, reli a bl e a n d e ffi ci e nt s yste m o p er ati o n 

fr o m t he c o ntr ol r o o m.”

H a m b ur g- b as e d cl assi fi c ati o n c o m p a n y D N V G L 

h as s u p p ort e d a n d e v al u at e d t h e j oi nt pr oj e ct. F or 

m or e i nf or m ati o n o n b all ast w at er d e v el o p m e nts s e e 

p a g es 5 2- 5 8. 

w w w. g e a. c o m

W el di n g

W el d u p d at e
H u nti n g d o n F usi o n Te c h ni q u es ( H F T) h as d e v el o p e d 

M ulti Stri ke T u n gste n El e ctr o d es i n res p o ns e t o gr o wi n g 

c o n c er ns o v er t h e r a di o t o xi c t h ori a t h at is pr es e nt i n 

st a n d ar d re d ti p p e d t u n gste n el e ctr o d es.

ft e c o m p a n y dis c o v ere d t h at ot h er, n o n-r a di o t o xi c 

e art h el e m e nts c o ul d re pl a c e t h ori a i n t h e a cti v ati o n of 

t u n gst e n, a n d t h at a mi xt ur e of t h es e el e m e nts c o ul d 

pr o d uce a s u p eri or t u n gste n ele ctr o de w he n a d de d d uri n g 

t h e m a n uf a ct uri n g pr o c ess. E x c h a n gi n g t h es e el e m e nts 

als o pre ve nts TI G wel d ers fr o m i n h ali n g h az ar d o us d ust. 

Ac c or di n g t o a s p o k es p ers o n f or t h e c o m p a n y, t h e 

M ultistri k e will stri k e a n arc 1 0 ti m es m ore t h a n a re d 

ti p p e d t h ori at e d t u n gst e n el e ctr o d e w h e n t est e d u n d er 

i d e nti c al c o n diti o ns, m a ki n g it a c ost- e ffi ci e nt o pti o n as 

t h e M ultistri k e pr o vi d es m or e stri k es p er el e ctr o d e. I n 

a d diti o n, t h e el e ctr o d e c arri es a tr a c e a bl e i d e ntit y t h at 

m a y b e b e n e fi ci al f or c o m p a ni es o p er ati n g t o I S O 9 0 0 0 

or ot her st a n d ar ds. 

H F T h as als o d e v el o p e d Wel d P ur g e Fil m f or pi p e 

p ur gi n g i n or d er t o o verc o me di ffi c ulti es ass o ci ate d wit h 

t a n d e m p ur g e s yst e ms, s u c h as P ur g Elit e, Q ui c k P ur g e 

a n d H ot P ur g e. “ ft es e s yst e ms re q uire a n o p e n e n d t o 

e n a bl e t he s yste m t o b e retri e ve d a fter t he wel d is fi nis he d, 

m e a ni n g it is i m p ossi bl e t o us e o n e of t h es e t a n d e m 

s yste ms f or cl osi n g wel ds,” s a ys a s p o kes p ers o n f or H F T.

T h e B all a st M a st er ultr a V 5 0 0 tr e at m e nt s y st e m

1 4 T h e N a v al Ar c hit e ct S e pt e m b er 2 0 1 5
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S HI P LI N K ® : C A B L E  S O L U TI O N S  A N D  S E R VI C E S  
F O R  S A F E T Y  A N D  E N E R G Y  E F FI CI E N C Y.

S HI P LI N K ®  pr o vi d e s a c o m pl et e r a n g e of e n er g y a n d t el e c o m 

c a bl e s, w hi c h c o nf or m t o t h e hi g h e st i nt er n ati o n al st a n d ar d s.  

O ur  s ol uti o n s  ar e  d e si g n e d  a n d  c u st o mi z e d  t o  m e et  y o ur  

r e q uir e m e nt s  a n d  w e  c o n st a ntl y  i n n o v at e  t o  i m pr o v e  s af et y, 

r eli a bilit y a n d q u alit y. R el y o n N e x a ns t o g et s er vi c e s t h at o nl y a 

w orl d- cl as s m a n uf a ct ur er c a n pr o vi d e. 

w w w. n e x a ns. c o m /s hi pli n k - m ar c o m.i nf o @ n e x a ns. c o m

I N S h Ip S,   
Y O U R  p E R F O R m A N C E  S T A R T S   
w I Th  C A B L E S .
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N e w s | E q ui p M E n T

“ Wel d  P ur g e  Fil m  kits … c a n  b e  us e d  f or  o p e n  

ass e m bli es a n d cl osi n g w el ds. T h e fil m pr o d u c es a n 

i m p e n etr a bl e p ur g e b arri er, b ut w hi c h c a n e asil y b e 

w as he d a w a y w he n h y dr ost ati c all y testi n g t he pi p e or j ust 

b y n or m al w as h o ut.” 

H u nti n g d o n F usi o n Te c h ni q u es, d e vel o p er of t he first 

w el d p ur g e m o nit or, h as 4 0 y e ars of e x p eri e n c e i n t h e 

r es e arc h, d e v el o p m e nt a n d m a n uf a ct uri n g of g as w el d 

p ur gi n g te c h ni q u es.

w w w. h u nti n g d o nf usi o n. c o m

p r o p ul si o n

M A N Di es el & T ur b o 

p a c k a g es f or V a n O or d
D ut c h dre d gi n g a n d m ari n e c o ntr a ct or, Va n O or d, h as 

pl a c e d a n or d er f or t w o tr aili n g-s u cti o n h o p p er dre d gers 

wit h c o m plete M A N Dies el & T ur b o pr o p ulsi o n p ac k a ges. 

E a c h  pr o p ulsi o n  p a c k a g e  will  f e at u r e  M A N  

6 L 4 8/ 6 0 C R  e n gi n e s,  w hi c h  ar e  e q ui p p e d  wit h  

hi g h- effi ci e n c y, T C A-t y p e, e x h a ust- g as t ur b o c h ar g -

ers; a n a d v a n c e d el e ctr o ni c f u el-i nj e cti o n s yst e m; a n d 

el e ctr o ni c h ar d w ar e a n d s o Th w ar e f or e n gi n e c o ntr ol, 

m o nit ori n g a n d di a g n osis: S a C o S- O N E a n d C o C o S-

E D S. Ac c or di n g t o M A N Di es el & T ur b o, t h es e t e c h n ol -

o gi es will o pti mis e t h e e n gi n es’ e c o n o mi c a n d e c ol o gi c al 

p erf or m a n c e; “ S p e ci al att e nti o n w as p ai d t o t h e e n er g y-

e ffi ci e n c y of t h e v ess els … [ a n d] b ot h [ will] o bt ai n a 

Gr e e n P ass p ort a n d Cl e a n S hi p N ot ati o n.”

T h e  pr o p ulsi o n  p a c k a g e  als o  s u p pli es  R E N K  

g e ar b o x es wit h P T O, a n d a M A N Al p h a pr o p ell er a n d 

a Th-s hi p p a c k a g e.

fte ne w vess els will us e a c o m pl ete t wi n-s cre w pr o p el -

l er, n ozzl e a n d s h a ft s yste m, i ncl u di n g Al p h atr o ni c 3 0 0 0 

pr o p ulsi o n c o ntr ols. Si g ni fi c a ntl y, t h e pr o p ell er bl a d es 

c a n b e re pl a c e d u n d er w at er, w hi c h m e a ns t h e n e e d f or 

d o c ki n g is a v oi d e d if re pl a c e me nt is n e c ess ar y. 

Pr o p ulsi o n  will  b e  c o ntr oll e d  b y  a  t wi n-s cr e w  

Al p h atr o ni c 3 0 0 0 s yst e m fr o m t h e m ai n- bri d g e c o ntr ol 

st ati o ns,  e n gi n e-r o o m  c o ntr ol  st ati o ns,  a n d  wit h  a n  

i nterf a c e t o j o ysti c k c o ntr ol f or d y n a mi c- p ositi o ni n g. 

ft e v ess els will b e c o nstr u ct e d at C N N L a N A v al 

S hi p y ar d  i n  S est a o,  S p ai n,  a n d  ar e  s c h e d ul e d  f or  

d eli v er y i n 2 0 1 7.

w w w. m a n di es elt ur b o. c o m

C o u pli n g s

C o m pr essi o n c o u pli n g 

miti g at es b a d vi br ati o ns
R e n ol d Hi- Te c C o u pli n gs, b as e d i n H alif a x, U K, h as 

d esi g n e d a r u b b er-i n- c o m pr essi o n c o u pli n g f or us e i n 

d e m a n di n g a p pli c ati o ns i n cl u di n g m ass tr a nsit, m ari n e 

a n d p o wer ge ner ati o n t h at i ncre as es c o m p o ne nt lifeti mes 

a n d d e cr e as es t h e l e v el of n e c ess ar y m ai nt e n a n c e a n d 

o p er ati n g c osts.

This t y p e of fl e xi bl e c o u pli n g ai ms t o pr ot e ct g as a n d 

di es el- dri ve n ge ner at or s ets fr o m t orsi o n al vi br ati o n a n d 

t he e ffe cts of res o n a nc e b y d a m p e ni n g a n y vi br ati o n a n d 

dist a nci n g t h e n at ur al fre q u e nc y of t h e s yste m fr o m t h e 

o p er ati n g s p e e ds of t he e n gi ne.  

Ac c or di n g t o R e n ol d, it o ff ers a d d e d l o n g e vit y a n d 

v al u e w h e n c o m p ar e d wit h r u b b er-i n-s h e ar c o u pli n gs, 

w hi c h t h e y s a y are pr o n e t o e arl y f ail ure b e c a us e of r a pi d 

f ati g u e fr o m t or q u e fl u ct u ati o ns a n d r e v ers als ass o ci-

at e d wit h di es el a n d g as- dri v e n s yst e ms. A s p o k es p er -

s o n f or R e n ol d Hi- Te c cl ai ms t h at: “ ftis t y p e of fl e xi bl e 

c o u pli n g  is  m ai nt e n a n c e  fr e e,  i ntri nsi c all y  f ails af e,  

a n d a b ett er o pti o n t h a n r u b b er-i n-s h e ar t y p e fl e xi bl e 

c o u pli n gs.”

U nli k e r u b b er-i n-s h e ar c o u pli n gs, R e n ol d Hi- Te c’s 

r u b b er-i n- c o m pr essi o n  c o u pli n g  pr o vi d es  a  dri v e-

t hr o u g h c o m pr ess e d r u b b er bl o c k wit h o ut m et al h u bs. 

This m e a ns t h at t h e stress es ass o ci at e d wit h h u b t wisti n g 

ar e a v oi d e d a n d t h e l e v el of c o u pli n g f ati g u e is r e d u c e d.

A c c or di n g  t o  t h e  c o m p a n y,  t h e  c o m pr e ssi o n  

c o u pli n g is a bl e t o o p er at e at t e m p er at ur es of u p t o 

2 0 0 ˚ C a n d c a n o ff er mis ali g n m e nt c a p a biliti es a n d 

bli n d ass e m bl y o pti o ns.

w w w.r e n ol d. c o m  

B e ari n g s

C O M P A C s ol uti o n f or M S C 

n e w b uil d
M S C Cr uis es h as or d ere d a C O M P A C w at er-l u bri c at e d 

pr o p ell er s h a Th fr o m Th or d o n B e ari n gs f or t he first of t w o 

S e asi d e- cl ass cr uis e s hi ps w hi c h h a v e b e e n s p e ci fi c all y 

d esi g ne d f or t he U S cr uis e m ar ket. 

Th e or d er fr o m Th or n d o n will f e at ure si x C O M P A C 

b e ari n gs i n br o n z e c arri ers wit h t a p er e d k e ys ets t o fit 

6 6 4 m m s h a ft di a m et ers, a n d l o o ks t o e n h a n c e M S C’s 

e n vir o n me nt al cre d e nti als. 

Ac c or di n g t o A n d y E d w ar ds, Th or n d o n’s c o m m er -

ci al dire ct or: “[ Th e s hi p’s] str u ct ure, s h a p e a n d s yst e ms 

s u g g est a cr uisi n g f ut ure t h at g o es w a y b e y o n d c urre nt 

e n vir o n m e nt al  r e g ul ati o ns  a n d  o ur  w at er-l u bri c at e d  

pr o p ell er s h a ft b e ari n g will hel p M S C t o w ar ds a c hi e vi n g 

t h at g o al. Th ere will b e z er o oil l e a ki n g fr o m t h e vess el’s 

s h a ft li ne.”

“ S e a w ater-l u bri c ate d pr o p ell er s yste ms o ffer c o nsi d er-

a bl e a d v a nt a ges, n ot o nl y i n b e ari n g we ar life, pre di ct a bil -

it y, a n d reli a bilit y, b ut t he y are als o c o nsi d er a bl y c he a p er 

t o m ai nt ai n, e asi er t o i nst all a n d t h ere is a bs ol utel y z er o 

ris k of p oll uti o n.” 

This visi o n of a “cr uisi n g f ut ur e” will als o s e e t h at 

t h e s hi p is f ull y c o m pli a nt wit h t h e S af e R et ur n t o P ort 

re q uire me nt l ai d o ut i n t he I nter n ati o n al S afet y of Life at 

S e a tre at y 2 0 0 9.
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N e w s | E q ui p M E n T

T h e  C O M P A C  s yst e m  m ai nt ai ns  its  pr o mis e  of 

gr e at er b e ari n g lif e wit h a 1 5- y e ar ‘ pr o p ell er s h a Th 

b e ari n g w e ar lif e g u ar a nt e e’ f or n e w b uil ds wit h s h a Th 

di a m et ers of 3 0 0 m m or m or e.

M S C’s 1 5 4, 0 0 0 grt t wi n-s cr e w n e w v ess el will b e 

t h e l ar g est cr uis e s hi p e v er t o b e b uilt at Fi n c a nti e-

ri’s M o nf al c o n e y ar d. It is s c h e d ul e d f or d eli v er y i n 

N o v e m b er 2 0 1 7.

w w w.t h o r d o n b e a ri n gs. c o m

p ai nt s a n d c o ati n g s

N e w t o xi n-fr e e 

f o uli n g r el e as e
D u pl e x,  a  sili c o n e  c o ati n g  d eli v e r e d  b y  S m a rt  

S u rf a c e s,  will  f e at u r e  at  M ari n e  M ai nt e n a n c e  i n 

A nt w er p t his y e ar. Its ai m is t o k e e p h ulls f r e e of 

m ari n e g r o wt h w hil e b o osti n g t h e v ess el’s p erf or -

m a n c e a n d f u el e c o n o m y.

ft e c o ati n g pr e v e nts m ari n e fl or a a n d f a u n a fr o m 

sti c ki n g t o a s hi p’s h ull a n d c a n r e d u c e dr a g o n a s hi p’s 

h ull b e c a us e of its l o w fri cti o n attri b ut es. ftis r es ults 

i n m e as ur a bl e i m pr o v e m e nts i n h ull s p e e d a n d c a n 

r e d u c e  f u el  c o ns u m pti o n  b y  7- 1 0 %,  a c c or di n g  t o  

R o b ert C arr, m a n a gi n g dir e ct or, S m art S urf a c es.

Or g a nis ms c a n c ol o nis e a D u pl e x c o at e d h ull w h e n 

it is st ati o n ar y. H o w e v er, as s o o n as t h e v ess el r e a c h es 

8 k n ots, t h e or g a nis ms b e c o m e u n a bl e t o gri p t h e h ull 

a n d ar e w as h e d a w a y.

D u pl e x’s  e c o- cr e d e nti als  als o  c o nt ri b ut e  t o  its  

d ur a bilit y a c c or di n g t o S m art S urf a c es. “ B e c a us e its 

p erf or m a n c e d o es n ot i n v ol v e t h e r el e as e of h e a v y 

m et als  or  t o xi ns  t o  eli mi n at e  m ari n e  g r o wt h  its  

e ff e cti v e n ess d o es n ot di mi nis h wit h ti m e.”

A si n gl e c o ati n g of D u pl e x h as a lif e of at l e ast fi v e 

y e ars, w hi c h will “ m ai nt ai n t h e s a m e l e v el p erf or m a n c e 

as o n t h e first d a y [it is us e d].” ftis o ff ers s u bst a nti al 

s a vi n g f or us ers as m ai nt e n a n c e c osts ar e c ut.        

Th e f o uli n g r el e as e s yst e m w as ori gi n all y d e v el o p e d 

b y  t h e  U S  N a v y  as  a n  alt er n ati v e  t o  a ntif o uli n g  

pr o d u cts, w hi c h h a v e l o n g b e e n p oll uti n g U S p orts; t h e 

F uji fil m C or p or ati o n n o w m a n uf a ct ur es it. F or m or e 

i nf or m ati o n o n p ai nts a n d c o ati n gs, s e e p a g e 7 8.

w w w.s m a rts u rf a c es. c o. u k

C o ntr ol s

Lil a as e n a bl es n e w 

bri d g e d esi g n
V A R D h as c oll a b or at e d wit h Lil a as, a m a n uf a ct ur er of 

m ariti m e c o ntr ol l e v ers, j o ysti c ks a n d w h e els, t o r e alis e 

its n e w bri d g e c o n c e pt, S e a Q Bri d g e.

T h e j oi nt pr oj e ct h as ai m e d t o d eli v er “c o ntr ols 

t h at  r e p ort  hi g h-l e v el  d at a  i nst a ntl y,  r e d u ci n g  t h e  

us er’s  c o g niti v e  l o a d  t o  e n h a n c e  p erf or m a n c e  i n  

hi g h- pr ess ur e sit u ati o ns,” a c c or di n g t o V A R D. ft e 

S e a Q Pr o p ulsi o n C o ntr ol, w hi c h is p art of S e a Q Bri d g e, 

h as p a d-li k e l e v ers t h at h a v e b e e n d esi g n e d t o pr o vi d e 

c ust o mi z a bl e t o u c h- b as e d f e e d b a c k. Th es e l e v ers ar e 

als o di git all y r e pr es e nt e d o n t h e c o ns ol e s cr e e ns w h e n 

i n us e, vis u all y r ei nf or ci n g a n y a cti o n t a k e n.

Lil a as  h as  e n a bl e d  t his  s y m bi oti c  m a n- m a c hi n e 

i nt erf a c e b y a d a pti n g its L O 1 c o ntr ol t e c h n ol o g y t o 

o ff er i n cr e as e d t o u c h s e nsiti vit y. Th e L O 1 c a n o ff er t h e 

us er “r esist a n c e e m ul ati n g c h a n g es i n f or c e” b e c a us e of 

its c o m p a ct m ot ors a n d t ail or e d s o Th w ar e, w hi c h us es 

a n el e ctr o ni c br a k e a n d d et e nt s etti n gs.

Vi c e pr esi d e nt R & D t e c h n ol o g y, V A R D El e ctr o A S, 

O v e Bj ør n es et h s a ys: “ Th e e ntir e S e a Q Bri d g e h as b e e n 

d esi g n e d wit h t h e o p er at or i n mi n d, w hil e f u n cti o n al -

it y is b uilt ar o u n d a n e w fr a m e w or k f or fl e xi bl e i nt e gr a-

ti o n of m ariti m e s o Th w ar e a p pli c ati o ns.”

S e a Q  C o nt r ol  i s  p a rt  a n  u m b r ell a  p r oj e ct  

f r o m V A R D, ‘ A St e p F or w ar d’. ftis l ar g e r pr oj e ct 

i nt e g r at es V A R D A c c o m m o d ati o n, V A R D El e ct r o 

a n d V A R D D esi g n.

w w w.lil a as. n o

E n gi n e s

First dr e d g er t o o p er at e 

d u al-f u el e n gi n e 
Wärtsil ä’s d u al-f u el e n gi n e is t o p o w er a n e w g e n er a -

ti o n ‘ A nti g o o n’ cl ass dr e d g er, c all e d Sc hel dt Ri ver , b ei n g 

b uilt b y R o y al I H C i n t h e Net h erl a n ds o n b e h alf of t h e 

B el gi u m b as e d D E M E gr o u p.

This will b e t h e first dr e d g er t o o p er at e wit h e n gi n es 

c a p a bl e of pr o c essi n g L N G or c o n v e nti o n al m ari n e f u els.

Wärtsil ä  will  s u p pl y  o n e  1 2- c yli n d er  a n d  o n e  

9- c yli n d er 3 4 D F e n gi n e, t w o c o ntr oll a bl e pit c h pr o p el -

l ers a n d t w o tr a ns v ers e t hr ust ers, as w ell as a L N G P a c 

g as s u p pl y a n d st or a g e s yst e m.

D E M E el e ct e d t o us e Wärtsil ä’s d u al-f u el e n gi n e 

b e c a us e of c o n c er n f or t h e e n vir o n m e nt a n d t h e n e e d 

t o  m e et  t h e  ti g ht  r e g ul ati o n  of  i nl a n d  w at er w a ys.  

“ E n vi r o n m e nt al  c o n si d e r ati o n s  a r e  e xt r e m el y  

i m p ort a nt f or e v er y n e w v ess el b uilt t o d a y,” s a ys J a n 

G a bri ël, h e a d of n e w b uil di n g a n d c o n v ersi o n d e p art -

m e nt at D E M E. “ O p er ati n g o n L N G all o ws D E M E t o 

s et n e w st a n d ar ds i n mi ni misi n g h ar mf ul e missi o ns. 

S c h el dt  Ri v er  will e asil y c o m pl y wit h all l o c al a n d 

i nt er n ati o n al e n vir o n m e nt al r e g ul ati o ns.”

Wärtsil ä h as als o b e e n c o ntr a ct e d t o s u p pl y t h e 

Ti a nji n  D r e d gi n g  C o m p a n y,  p art  of  t h e  C hi n a  

C o m m u ni c ati o n C o nstr u cti o n C o m p a n y ( C C C C) a n d 

t h e r e c e ntl y f o u n d e d Dr e d gi n g Gr o u p, wit h e n gi n es 

a n d all ess e nti al a n cill ari es f or a n e w s elf- pr o p ell e d 

c utt er dr e d g er.

w w w. w a rtsil a. c o m
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S m all er v e s s el s h a v e li mit e d s p a c e f or b all a st w at er tr e at m e nt, b ut t h eir b u si n e s s 
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I n- d e pt h | F e a t u r e t h e m e

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

S
hi p pi n g re v ol uti o ns ge ner all y t a ke t heir 

ti m e,  cr e e pi n g  u p  o n  u ns us p e cti n g  

s hi p o w ners w h o j ust w a nt t o get o n wit h 

m a n a gi n g s hi ps a n d m o vi n g c ar g o. 

This was cert ai nl y tr ue of t he ste a m s hi p pi n g 

re v ol uti o n – t here was a ga p of 6 3 ye ars bet wee n 

t he first ste a m p o were d v o y a ge o n a S c ottis h 

c a n al b y C h arl otte D u n d as  a n d Alfre d H olt’s 

a bilit y t o piece t o get her a s hi p, t he Ag a me m n o n , 

c a p a ble of ma ki n g t he v o ya ge t o Asi a wit h o nl y 

a si n gle b u n keri n g st o p i n Ma uriti us a n d 7 5 % 

of t he de a d wei g ht a vail a ble f or c ar g o. The n t he 

s aili n g s hi ps f o u g ht b ac k, i nc or p or ati n g t he 

l atest te c h n ol o g y (ste el h ulls, ste a m wi nc hes, 

wire c a bles etc) a n d were still tr a di n g i n t he 

1 9 2 0s, b y w hic h ti me a c o m pletel y ne w i n d ustr y 

or ga nis ati o n ha d e mer ge d. 

C o nt ai n eris ati o n  pr es e nt e d  diff er e nt  

pr o bl e ms.  T h e  first  t e nt ati v e  c o nt ai n er  

v o y a ges were i n 1 9 5 6 a n d it w as n ot u ntil 1 9 6 6 

t h at t h e first tr a ns atl a nti c c o nt ai n er s er vi c e 

w as i ntr o d u c e d. Li ner c o m p a ni es of t he d a y 

were rel uct a nt c o n verts, t o p ut it mil dl y. N ot 

b e c a us e t he y di d n ot a p pre ci ate t he b e ne fits, 

b ut b e c a us e t he y were a p p all e d b y t he s c o p e 

of t he c h a n ge a n d t he di ffic ulties it pres e nte d.

As Bl u e F u n n el f o u n d: “t h e f u n d a m e nt al 

p oi nt  w as  t h at,  u nli k e  m ost  m ari n e  

tec h n ol o gic al i n n o v ati o ns, c o nt ai neris ati o n of 

a tr a de c o ul d n ot b e a d o pte d i n a sl o w, gr a d u al 

f as hi o n. It nee de d … n ot hi n g less t h a n a r a dic al 

re or g a nis ati o n of t he w h ole s hi p pi n g i n d ustr y.” 

I n 1 9 6 5 t he y were l o o ki n g d o w n t he b arrel of 

a g u n w hi c h w as t hre at e ni n g t o e n d a t y p e 

of o p er ati o n w hi c h t h e c o m p a n y h a d b e e n 

p urs ui n g f or a c e nt ur y.
1
 Ar g u a bl y it is o nl y 

n o w, 5 0 ye ars l ater, t h at c o nt ai neris ati o n is a 

m at ure c o nce pt. 

ft e re al q u esti o n t o d a y is “ w h at s ort of 

re v ol uti o n will s m art-s hi p pi n g” t ur n o ut t o b e? 

r e v ol uti o n s ar e b a s e d 
o n h ar d w or k
fte less o n fr o m hist or y is t h at e ac h s hi p pi n g 

re v ol uti o n is di ffere nt, b ut t he c o m m o n t he me 

is t h at t h e y all i n v ol v e d e c a d es of p ai nf ul  

d e v el o p m e nt,  ris k-t a ki n g  a n d  e v ol uti o n.  

T h er e  will  al w a ys  b e  d o u bts.  M a ers k,  t h e  

bi g g est  c o nt ai n er  o p er at or  t o d a y,  di d  n ot  

r e all y  g et  s eri o us  a b o ut  c o nt ai n eris ati o n  

u ntil t h e mi d- 1 9 7 0s a n d e v e n t h e n m a n y  

li n er  b usi n ess es  r e m ai n e d  d u bi o us  a b o ut  

t h e  pr os p e cts  a n d  w er e  still  i n v esti n g  i n  

m ulti p ur p os e t o n n a g e a n d r o-r os. B ut t h e 

si m pl e r o b ust s yst e m w o n t h e d a y a n d f ar 

m ore c ar g o w as c o nt ai neris a bl e t h a n a n y o ne 

t h o u g ht p ossi ble at t he o uts et. 

S hi pl o a ds of st a n d ar d b o xes, e asil y m o v a ble 

o n l a n d or se a were t he a ns wer a n d ne wc o mers 

li ke S e al a n d, E ver gree n a n d of c o urs e Maers k 

b uilt t h e m i nt o t h e d o mi n a nt ge n er al c ar g o 

b usi ness.

S oft w ar e e n gi n e eri n g
As we m o ve i nt o t he s m art s hi p pi n g er a, we 

are b uil di n g o n ol d f o u n d ati o ns. Alt h o u g h 

tec h nici a ns f o c us o n h ulls a n d e n gi nes, hist or y 

s h o ws t h at c o m m u ni c ati o ns h a ve pl a ye d a n 

e q u all y bi g p art i n t h e d e v el o p m e nt of t h e 

m o d er n s hi p pi n g b usi n ess. ft e di a gr a m i n 

fi g ure 1, w hi c h I h a ve t a ke n fr o m m y Gr o ut 

L e ct ure t o t he I nstit ute of L o gistics i n Marc h 

2 0 0 0, dis c uss e d t h e w a y t h at t h e s hi p pi n g 

b usi ness h as e v ol ve d ar o u n d i nf or m ati o n.
2 
 

Th e c a bl e n et w or k w as a tr u e r e v ol uti o n, 

cr e ati n g a r e al-ti m e gl o b al m ar k et f or s hi ps 

a n d c ar g o es. It t o o k 5 0 y e ars t o b uil d u p t h e 

c a bl e n et w or k. ftis als o all o w e d t h e c ar g o 

m a nif ests t o b e s hi p p e d a h e a d of t h e c ar g o, 

l e a di n g t o a m u c h m or e e ffi ci e nt s yst e m f or 

distri b uti n g c ar g o w h e n t h e s hi p arri v e d.

Tel e p h o n e, t el e x, f a x a n d e m ail all s p e e d e d 

u p  t his  pr o c ess,  e xt e n di n g  t h e  m ar k et  

pl a c e a n d i m pr o vi n g e ffi ci e n c y i n t h e us e 

of ass ets. B ut t h e s yst e m s h o w n i n fi g ur e 

1 is ess e nti all y st ati c. It is c o m m u ni c ati o n 

b et w e e n  p oi nts  o n  l a n d.  Alt h o u g h  w e  

h a d r a di o c o m m u ni c ati o n wit h s hi ps f or 

s o m e ti m e, it w as li mit e d, e x p e nsi v e a n d 

p at c h y. E a c h s hi p c o nti n u e d t o o p er at e as 

a st a n d- al o n e b usi n ess u nit. I n d e e d t his 

c o n c e pt  p er v a d e d  t h e  w h ol e  b usi n ess,  

i n cl u di n g fi n a n c e, c or p or at e str u ct uri n g a n d 

m ai nt e n a n c e.

C o m m u ni c ati n g C h a n g e
I n t h e 1 5 y e ars si n c e I g a v e t his p a p er w e 

h a v e  s e e n  f o ur  dr a m ati c  c h a n g es  i n  t h e  

gl o b al c o m m u ni c ati o ns s yst e m w hi c h, i n 

m y Ja n u ar y p a p er, I ar g u e d w o ul d tr a nsf or m 

s hi p pi n g  b usi n ess es  fr o m  s hi ps  tr a di n g  

as  s elf- c o nt ai n e d  b usi n ess  u nits  t o  a n  

i nt e gr at e d m a n a g e m e nt u nit; a fl e et of s hi ps 

M arti n St o pf or d s a ys t h at i n his arti cl e i n t he Ja n u ar y e diti o n of The N a v al 

Arc hitect  he e x pl ai ne d w h y “s m art s hi p pi n g” o ffers t he pr os p e ct of a m aj or 

te c h n ol o gi c al re v ol uti o n i n t he s hi p pi n g i n d ustr y o n a s c al e wit h t he ste a m 

e n gi n e i n t he 1 9t h c e nt ur y or c o nt ai neris ati o n i n t he 2 0t h c e nt ur y. Here he 

l o o ks at t he p a c e of c h a n ge

R e v ol uti o ns c a n b e sl o w

I n- d e pt h | S m a r t S hi p S

Fi g ur e 1: t h e 

e v ol uti o n of 

i nf or m ati o n, 

C o m m u ni ct ai o n 

& t e c h n ol o g y i n 
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b e c o m es a pr o d u cti o n u nit m a n uf a ct uri n g 

tr a ns p ort. Th e f o ur d e v el o p m e nts ar e: –

• S atellite c o m m u ni c ati o ns s yste ms: we are 

m o vi n g i nt o a n er a of w h e n c o nti n u o us 

c o m m u ni c ati o n wit h s hi ps is li kel y t o b e 

gl o b al ( or ne ar gl o b al), c he a p a n d reli a ble. 

Th at m e a ns d at a, v oi c e c o m m u ni c ati o ns 

c a n b e cl os e t o re al ti me.

• fte cl o u d: pr o vi des t he o p p ort u nit y t o st ore 

i nf or m ati o n i n ver y l ar ge q u a ntities gl o b all y 

wit h c he a p a n d e as y access. ft at me a ns t h at 

a n y i nf or m ati o n ge ner ate d b y t he s hi p c a n 

b e st ore d f or o p er ati o n al, m a n a ge me nt a n d 

res e arc h p ur p os es.

• T h e  I nt er n et  of  t hi n gs:  t h e  ris e  of  t h e  

u bi q uit o us “s e ns or” o ffers t he o p p ort u nit y 

t o  g e n er at e  di git al  i nf or m ati o n  a b o ut  

e q ui p me nt o n b o ar d s hi p wit h o ut t he nee d 

f or h u m a n i nter ve nti o n. ftis m e a ns y o u 

c a n m o nit or j ust a b o ut a n yt hi n g, a n d it’s 

e x a ctl y w h at is h a p p e ni n g i n m a n y ot h er 

tr a ns p ort s e g m e nts. It is t h e b asis f or t h e 

“I nter net of t hi n gs” a n d t he fee d b ac k l o o ps 

w hic h e n a ble a ut o m ati o n.

• S m art  p h o n e  t e c h n ol o g y  h as  pr o vi d e d  

b ot h t h e e x a m pl e a n d t h e c a p a bilit y t o  

de vel o p “a p ps” desi g ne d t o d o s p eci fic j o bs 

e xtre mel y well a n d e ffici e ntl y, wit h o ut t he 

n e e d f or m assi ve c o m p ut er s yst e ms. Th e 

i P h o ne te c h n ol o g y is li g ht- ye ars a he a d of 

a n yt hi n g i n b usi ness. B ut as s uc h it pr o vi des 

a  m o d el,  a n  e x a m pl e  a n d  a  p ot e nti al  

i ns pir ati o n.

N e w V o y a g e of di s c o v er y
To n a v al arc hite cts us e d t o d esi g ni n g s hi ps, 

or  m ari n e  e n gi n e ers  d e v el o pi n g  e n gi n es,  

all t his m a y s o u n d f u z z y a n d i ns u bst a nti al. 

W here is t he p atter n? B ut w he n Alfre d H olt 

a p pr o ac he d t he desi g n of t he Ag a me m n o n , he 

w as de ali n g wit h t he e q u all y f uzz y tec h n ol o g y 

of t he m a n y e m br y o p arts of t he ste a m s hi p. 

He p ut t he b est d esi g n fe at ures t o get her i n a 

c o m merci al p ac k a ge t h at w or ke d.
3
  A n d t o t he 

li ner c o m p a nies of t he 1 9 6 0s a b a n d o ni n g t he 

c ar g o li n er s yst e m t h e y h a d gr o w n u p wit h 

s e e m e d s urre al. A d a pti n g t o t o d a y’s di git al 

t e c h n ol o g y  r e v ol uti o n  is  e q u all y  s urr e al,  

re q uiri n g disci pli ne, pr ot oc ols a n d a l ot of h ar d 

w or k; t he bi g iss ue is h o w t o d o it.

If t he pri nci p al of a s hi p pi n g c o m p a n y wit h 

1 0 vess els c a n c o p e wit h a n i P h o ne, w h y n ot a 

cl uster of s m art s hi p pi n g a p ps? As Ste ve J o bs 

f a m o usl y s ai d: “ d esi g n is h o w it w or ks.” fte 

re al re v ol uti o n we nee d here is n ot i n har d w are, 

it’s i n h o w we t hi n k a b o ut t he b usi ness a n d t he 

p e o pl e w h o w or k i n it, t o t ur n a p ortf oli o of 

“st a n d al o ne” s hi ps i nt o a n i nte gr ate d b usi ness 

m a n uf act uri n g s e a tr a ns p ort.  N A

1 
F al c us M ( 1 9 9 0) The Bl u e F u n ne/ L e ge n d, 

Mac mill a n, L o n d o n p a ges 3 6 0 a n d 3 6 5
2 
St o pf or d, M arti n ( 2 0 0 0) “ E- C o m m erc e-

I m pli c ati o ns, O p p ort u niti es a n d Thre ats f or 

t he S hi p pi n g B usi ness”  I nstit ute of Tr a ns p ort 

a n d L o gistics  1 1t h A pril 2 0 0 0.
3 
H olt’s ri v als were c o n vi n c e d t h at Asi a w as 

n ot a vi a bl e m ar k et f or st e a m ers a n d H olt 

o b vi o usl y h a d his d o u bts, w hic h t he first fe w 

di ffi c ult ye ars rei nf orc e d. The n t he y o p e ne d 

t h e S u e z C a n al a n d t h e st e a m e c o n o mi cs  

b ec a me decisi ve. 

A u ni q u e o p p ort u nit y t o m e et t h e Bl u e D e n m ar k
T h e n e w i nt er n ati o n al m ariti m e e x hi biti o n i n D e n m ar k

•  1 1. 5 0 0 m 2    •  2 0 0 E x hi biti n g C o m p a ni e s
•  6. 0 0 0 vi sit or s    •   3 l ar g e m ariti m e    

c o nf er e n c e pr o gr a m s

R e a d m or e o n w w w. d a ni s h m ariti m ef air. d k

D el e g at e r e gi str ati o n i s n o w o p e n
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I
t is n ot t h at t his g e n er ati o n, or a n y 

g e n e r ati o n,  f or g et s  t h e  c h all e n g e s  

t h e  l ast  g e n e r ati o n  f a c e d  -  t h at  is  

eit h e r  a  f o n d  m e m or y  or  a  ni g ht m ar e  

b est  f or g ott e n  -  it  is  t h e  e x p eri e n c e  of 

t h e g e n er ati o n b ef or e t h e l ast g e n er ati o n 

t h at is f or g ott e n. W hilst t h e r e p etiti o n of 

e v e nts s u c h as w ars, fi n a n ci al cr as h es a n d 

t h e m ass m o v e m e nt of p e o pl es ar e n ot 

pr e di ct a bl e i n t h e ms el v es, o n c e o c c urr e d 

t h e o ut c o m e is all-t o o f a mili ar.

Te c h n ol o gi c al c h a n g e c a n t a k e pl a c e at 

s u c h a sl o w r at e t h at it m a y n ot b e r e a dil y 

a p p ar e nt. Alt er n ati v el y, it c a n b e s o f ast 

t h at  i d e ntifi c ati o n  a n d  a p pr e ci ati o n  of  

its f ut ur e i m pli c ati o ns is di ffi c ult. N e w 

t e c h n ol o g y  b ri n g s  b ot h  t h r e at s  a n d  

o p p ort u niti es. U ni o ns t h at r e c o g nis e t his 

a n d pr e p ar e a c c or di n gl y ar e b ett er a bl e 

n ot  o nl y  t o  s ur vi v e,  b ut  t o  s er v e  t h eir 

m e m b ers hi p b ett er. 

Th er e is a p er c e pti o n t h at u ni o ns r esist 

t e c h n ol o gi c al c h a n g e. I n s o m e c as es t his is 

s o, b ut e q u all y t h er e is e vi d e n c e a m o n gst 

t h o s e  r e p r e s e nti n g  p r of e s si o n al s  t h at  

t e c h n ol o gi c al c h a n g e is n ot o nl y a c c e pt e d, 

b ut is a d v o c at e d. R esist a n c e us u all y aris es 

w h e n c h a n g e is s u d d e n a n d wit h p ot e nti al 

i m m e di at e l oss - n ot a bl y of e m pl o y m e nt.

As i n ot h er i n d ustri es, n ot a bl e e v e nts 

or ‘ mil est o n es’ i n s hi p pi n g ar e r e c or d e d 

b y  hi st ori a ns  a n d  w h e r e  a n al y si s  h a s  

t a k e n  pl a c e,  t h e r e  is  littl e  e vi d e n c e  t o  

s u g g est t h at l ess o ns fr o m a n e arli er ti m e 

ar e  a c k n o wl e d g e d  a n d  a p pli e d  t o d a y.  

T h e  p oliti c al,  e c o n o mi c,  fi s c al,  a n d  

l e g al e n vir o n m e nt m a y b e c o nsi d er a bl y 

diff e r e nt  –  a n d  s o  is  t h e  t e c h n ol o g y  -  

b ut t h e c o m m o n f a ct or is c h a n g e. T h e 

e vi d e n c e of hist or y s h o ws t h at r esist a n c e 

t o n e w t e c h n ol o g y, o n c e it is pr o v e n a n d 

est a blis h e d, is f util e.

H u m a n  e r r or  i s  f r e q u e ntl y  cit e d  a s  

a  c a u s e  of  m ari n e  i n ci d e nt s  -  i n  f a ct, 

t h e  m o st  c o m m o n  c a u s e  of  c e rt ai n  

t y p e s  of  a c ci d e nt s.  N ot wit h st a n di n g  

t h e i m p er ati v es of t h e p arti es t o o bt ai n 

a  f a v o u r a bl e  fi n a n ci al  o ut c o m e  b y  

f o c u si n g  o n  pr o xi m at e  c a u s e,  h u m a ns 

d o m a k e mist a k e s. This is p arti c ul arl y 

e vi d e nt w h er e w or ki n g a 9 1 t o 9 8 h o ur 

w e e k,  wit h  i n ci d e nt s  c o n c e nt r at e d  i n  

t h e ‘ w at c h of d e at h’ – t h e ni g ht h o u rs 

of 0 0. 0 0 t o 0 6. 0 0 w h e n t h e h u m a n b o d y 

r esists t h o us a n ds of y e ars of d e v el o p m e nt 

a n d s u ff ers ‘sl e e pi n ess’.  

B y t a ki n g h u m a ns o ut of t h e w or k pl a c e 

it w o ul d n ot b e u nr e as o n a bl e t o c o n cl u d e 

t h at i n ci d e nts attri b ut e d t o ‘ h u m a n err or’ 

w o ul d r e d u c e. ft e iss u e of r e m ot e w or ki n g 

a n d  u n m a n n e d  s hi ps  c e rt ai nl y  h as  its  

p ossi biliti es, if o nl y t o r e m o v e t h e ris k 

of dr o w ni n g a n d e x p os ur e t o l o n g-t er m 

h e alt h  eff e ct s  of  e x c e s si v e  w o r ki n g  

h o urs a n d d a n g er o us c ar g o es. ftis is t h e 

e xtr e m e of s u c h p ossi biliti es. Si mil arl y, a 

c o n v o y of s hi ps wit h a m ot h er v ess el a n d 

u n m a n n e d v ess els li k e a t u g wit h b ar g es 

is a p ossi bl e o pti o n. W hil e t his a n d ot h er 

i d e as ar e g o o d i n t h e or y, t h e y will r e q uir e 

t h e ‘ p er missi o n of t h e s e a’.  

M or e r e alisti c all y, a m o nit ori n g a n d 

o n- b o a r d  m ai nt e n a n c e  c r e w  -  wit h  a  

w o r k  p att e r n,  d a r e  o n e  s u g g e st,  n ot  

dissi mil ar t o a vi ati o n – c o ul d pi c k u p 

a v ess el a n d t a k e it f r o m A t o B, wit h 

s p e ci alist pil ot a g e a v ail a bl e a n d m o ori n g 

t e a ms at t h e r e a d y. It w o ul d r e c o n cil e 

t h e  9 1/ 9 8  h o u r  w e e k  t o  t h e  d u st bi n.  

ftis w o ul d r e c ei v e littl e r esist a n c e f r o m 

a  g e n e r ati o n  ti e d  t o  s h o r e  b y,  al b eit  

li mit e d, c o m m u ni c ati o n. D e-s killi n g ? It 

is d o u btf ul, t h es e i n di vi d u als will h a v e t o 

b e v er y hi g hl y s kill e d - a n d t h er e is als o 

t h e  p ot e nti al  i n c r e a s e  i n  s h o r e- b a s e d  

m ai nt e n a n c e,  as  i n  a vi ati o n.   I niti all y, 

s u c h v ess els m a y b e s m all e r, b ut m or e 

n u m er o us s o cr e ati n g e m pl o y m e nt.

R e alisti c all y, t h e n e xt g e n er ati o n a n d 

c ert ai nl y t h e o n e a Th er will n e e d s kills t o 

m e et t h e r e q uir e m e nts of n e w t e c h n ol o g y, 

s o m e of w hi c h is c urr e ntl y o n t h e l a b t a bl e. 

H o w e v er, c ur r e nt s kills will n e e d t o b e 

i m p art e d t o t h os e t h at c o nti n u e t o w or k 

wit h c urr e nt t e c h n ol o g y. ft e s a vi n g gr a c e 

is t h at t h e s hi p pi n g i n d ustr y m o v es sl o wl y 

a n d r esists c h a n g e - us u all y o n i m m e di at e 

c ost gr o u n ds, t h us a ff or di n g ti m e t o t hi n k 

a n d a d a pt t o s ur vi v e. 

I n t h e 1 9
t h
 c e nt ur y t e c h n ol o gi c al c h a n g e 

w as  c o u pl e d  wit h  e x p a nsi o n  i n  w orl d  

tr a d e o n a m assi v e s c al e, w hil e t h e 2 0
t h
 

c e nt ur y w as m or e i n cr e m e nt al. Th er e ar e 

g r e at  h o p es  a n d  e x p e ct ati o ns  f or  w h at 

t e c h n ol o g y c a n bri n g t o a w or kf or c e i n t h e 

2 1st c e nt ur y, es p e ci all y a w or kf or c e t h at 

w or ks c o nti n u all y m or e h o urs t h a n a n y 

ot h er o n e art h.  L o o ki n g t o t h e p ast a n d 

m a ki n g a b est g u ess it will b e i n cr e m e nt al, 

n ot d e v oi d of h u m a ns, a n d will c o- e xist 

wit h  e xi sti n g  t e c h n ol o g y  f or  at  l e a st   

t w o g e n er ati o ns.

S hi p pi n g is a c o ntr a di cti o n, i n t h at ris k 

e xists i n e v er y s e a v o y a g e, y et w h e n it 

c o m es t o t h e a d o pti o n of n e w t e c h n ol o g y 

it h as s h o w n n ot o nl y a l a c k of willi n g n ess 

t o a c c e pt, b ut o Th e n o utri g ht h ostilit y t o 

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

Te c h n ol o gic al c h a n ge is c o mi n g a n d t he m ariti me i n d ustr y nee ds t o e m br ace 

t h at c h a n ge. Yo u will fi n d n o ar g u me nt t o t h at s e nti me nt a m o n gst tr a de u ni o nists 

writes All a n Gr a ves o n, S e ni or Nati o n al S ecret ar y, Na util us I nter n ati o n al

E m br a c e c h a n g e – s e c ur e e m pl o y m e nt

W e m u st all f a c e t h e c h all e n g e s of n e w 

t e c h n ol o g y s a y s All e n Gr a v e s o n of t h e 

S ail or s U ni o n N a util u s

I n- d e pt h | S m A r t S hi p S
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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? 

U n d er w at er s k y s cr a p er s –  
a dr e a m o ur s oft w ar e c o ul d bri n g t o lif e. 

I n n o v ati v e t hi n k er s e v er y w h er e u s e  
I N D U S T R Y S O L U TI O N E X P E RI E N C E S  
fr o m D a s s a ult S y st è m e s t o e x pl or e t h e  
tr u e i m p a ct of t h eir i d e a s. I n si g ht s fr o m  
t h e 3 D virt u al w orl d ar e h el pi n g t o bl ur  
t h e b o u n d ari e s b et w e e n ar c hit e ct ur e  
a n d m ari n e e n gi n e eri n g a n d m a y o n e  
d a y h el p u s cr e at e n e w citi e s at s e a.  
H o w l o n g b ef or e e v er y o n e c a n h a v e  
a s e a vi e w ?

It t a k e s a s p e ci al ki n d of c o m p a s s t o u n d er st a n d  
t h e pr e s e nt a n d n a vi g at e t h e f ut ur e.

3 D S. C O M / M A RI N E
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c h a n g e.  D e c a d es  p ass  b ef or e  u ni v ers al  

a d o pti o n of n e w t e c h n ol o g y - e v e n w h e n 

t h e e c o n o mi c b e n e fits ar e a p p ar e nt, l et 

al o n e i m pr o v e m e nts i n s af et y. A n i n d ustr y 

l a r g el y  c o n c e r n e d  wit h  p r ofit  t o d a y  

w aits f or t h e el e v e nt h h o ur t o a p pr o a c h 

b ef or e m a ki n g c h a n g es t o c o nstr u cti o n 

a n d/ o r  t o  fit  m a n d at o r y  e q ui p m e nt  

f o r  s af et y  of  t h e  v e s s el,  c r e w  a n d   

t h e e n vir o n m e nt. 

T h e  i n d u st ri al  r e v ol uti o n  s a w  t h e  

gr o wt h of u ni o ns a n d ass o ci ati o ns as a 

c o ns e q u e n c e of d e-s killi n g of ‘tr a d es’ a n d 

e x pl oit ati o n of t h e w or k f or c e. Th e n at ur e 

of t h os e or g a nis ati o ns a n d t h eir r e a di n ess 

t o r esist or e m br a c e c h a n g e w as d e p e n d e nt 

u p o n p ot e nti al t hr e at or o p p ort u nit y. F or 

N a util us I nt er n ati o n al - wit h r o ots d ati n g 

b a c k t o t h e f or m ati o n of t h e M er c a ntil e 

M ari n e S er vi c e Ass o ci ati o n ( M M S A) i n 

1 8 5 7 - it w as t o e x ert i n fl u e n c e o v er t h e 

pr of e ssi o n al  q u alifi c ati o n  a n d  pr ot e ct  

m e m b ers i n w h at w as a r a pi dl y c h a n gi n g 

a n d h ostil e w orl d.  

L o o ki n g b a c k t o t h e p eri o d of E ur o p e a n 

e x p a nsi o nis m, s hi p pi n g m a d e it p ossi bl e 

a n d t e c h n ol o g y m a d e s hi p pi n g p ossi bl e. Th e 

1 9t h c e nt ur y w as a p eri o d of c o nsi d er a bl e 

t e c h n ol o gi c al a d v a n c e. E n gi n e ers a n d n a v al 

arc hit e cts t o o k ci vilis ati o n i nt o a n e w a g e of 

tr a d e a n d c o m m erc e.  

I n n a vi g ati o n a br e a kt hr o u g h c a m e wit h 

a f u n cti o n al s ol uti o n t o t h e ‘ L o n git u d e’ 

q u esti o n b y J o h n H ar ris o n i n 1 7 6 1/ 6 4, 

wit h tri als of C hr o n o m et er H 4. ft e hi g h 

c ost d el a y e d r o uti n e c arri a g e b y t h e R o y al 

N a v y u ntil 1 8 2 5. S u c h w as t h e c ost a n d 

distr ust of r eli a n c e o n t h e C hr o n o m et er 

b y c o m m er ci al s hi p pi n g, t h e us e of t h e 

L u n ar  Di st a n c e  M et h o d  r e m ai n e d  a n  

o pti o n u ntil 1 9 0 7 w h e n t h e pr o d u cti o n of 

t a bl es c e as e d. 

I n  e n gi n e e ri n g,  st e a m  s hi p s  w e r e  

d e v el o p e d i n t h e e arl y 1 8 0 0s a n d t h e first 

v o y a g e of a n ir o n s hi p i n 1 8 2 2 ( A ar o n 

M a n b y).   B ut  it  w as  n ot  u ntil  t h e  first 

i r o n  h ull  s c r e w- d ri v e n  s hi p  (S S  Gr e at  

Brit ai n ) i n 1 8 4 7, t h at st e a m s hi ps b e c a m e 

c o m m e r ci all y  vi a bl e.  U n r eli a bilit y  a n d  

“f r e e  wi n d ”  m e a nt  m a st s  r e m ai n e d  a  

f e at u r e  u ntil  t h e  o p e ni n g  of  t h e  S u e z  

C a n al i n 1 8 6 9. Cli p p er s hi ps c o- e xist e d 

wit h st e a m s hi ps, al b eit o n di ff er e nt r o ut es 

fr o m t h e 1 8 5 0s t o a p pr o xi m at el y 1 9 0 0.

ft e  2 0
t h
 c e nt ur y  wit n ess e d  a  c h a n g e 

fr o m c o al t o oil, t h e d e v el o p m e nt of e n gi n e 

c o ntr ol s yst e ms a n d n a vi g ati o n e q ui p m e nt 

i n cl u di n g t h e g yr o c o m p ass, r a d ar/ A R P A 

a n d t err estri al n a vi g ati o n s yst e ms. ft es e 

d e v el o p m e nt s,  w hil e  h ast e n e d  b y  t w o  

w orl d w ars, t o o k d e c a d es t o b e u ni v ers all y 

a d o pt e d i n c o m m er ci al s hi p pi n g - a g ai n o n  

c ost gr o u n ds. 

I n c o m m u ni c ati o ns a br e a kt hr o u g h c a m e 

i n t h e e arl y 1 9 0 0s wit h wir el ess t el e gr a p h y, 

b ut it w as n ot u ntil t h e 1 9 8 0s wit h s at ellit e 

c o m m u ni c ati o ns t h at n a vi g ati o n c h a n g e d 

a Th er 2 0 0 y e ars. ftis f u n d a m e nt al c h a n g e 

w as  n ot  r esist e d,  d es pit e  t h e  o b vi o us  

d e-s killi n g. T h e w orr y w as t a k e n o ut of 

n a vi g ati o n – s elf-i nt er est, o n e’s lif e!  

Si n c e  1 9 5 9  I M O  h as  s et  r e g ul ati o n  

f or s hi p pi n g vi a c o n v e nti o ns, c o d es a n d 

ot h er i nstr u m e nts - a n d, i n cr e asi n gl y, i n 

r e c e nt y e ars b y t h e us e of ‘ n o n- m a n d at or y 

g ui d a n c e’. I n v ari a bl y, t h er e is a l ast- mi n ut e 

r us h t o ‘l a y a k e el’ or p ur c h as e e q ui p m e nt 

b y i m pl e m e nt ati o n d at e; wit h ‘e xt e nsi o ns 

gr a nt e d b y a cir c ul ar iss u e d b y t h e M ariti m e 

S af et y C o m mitt e e of t h e I M O. This is as if 

it is ‘a b ur d e n’ - si m pl y a n ot h er fi n a n ci al 

c ost t h at h as t o b e gr u d gi n gl y a c c e pt e d.  

Th er e is n o cl a m o ur b y t h e i n d ust r y t o 

m a k e n e w e q ui p m e nt m a n d at or y, m u c h 

t o t h e a n n o y a n c e of t h os e r e pr es e nti n g 

e q ui p m e nt m a n uf a ct ur ers; t h e pr ef er e n c e 

is t o e x e r cis e c o m m e r ci al f r e e d o m. T his 

e xt e n ds t o lif e-s a vi n g a n d fi r e- fi g hti n g 

e q ui p m e nt. 

H o w e v er, t h e n at ur e of s hi p pi n g, a n d 

t h e i n cr e asi n g p ot e nti al t o c a us e si g ni fi c a nt 

l oss  of  lif e,  c at astr o p hi c  e c o n o mi c  l oss  

a n d e n vir o n m e nt al d a m a g e, h as r es ult e d 

i n  i n e vit a bl e  p oliti c al  pr ess ur es  f or  t h e  

m a n d at or y  c arri a g e  of  n e w  t e c h n ol o g y, 

i n cl u di n g  r a d ar,  A R P A,  G M D S S,  V D R  

a n d AI S a n d a c o m pl e x s et of r e q uir e m e nts 

f or  p o w er  a n d  c o ntr ol  s yst e ms.  W hilst  

t h e  i n d ustr y  r esists  m a n d at or y  c arri a g e 

of n e w n a vi g ati o n t e c h n ol o g y, s e af ar ers’ 

r e pr es e nt ati v es pr ess f or c arri a g e - a Th er all, 

t h e y h a v e a m or e dir e ct i nt er est: t h eir li v es!

Si mil arl y, wit h t h e m o v e t o cl e a n er, b ut 

m or e e x p e nsi v e f u els - a w a y fr o m H F O 

t h at is r el ati v el y c h e a p t o t h e o p er at or - b ut 

c ostl y t o s o ci et y gi v e n t h e a d v ers e e ff e cts 

S O x N O x a n d p arti c ul at e m att er h a v e o n 

h e alt h - r esist a n c e h as c o m e n ot fr o m t his 

u ni o n [ N a util us], b ut fr o m i n d ustr y. N ot 

all u ni o ns a n d i n di vi d u als s h ar e d t h e vi e w 

t h at a c h a n g e t o cl e a n er f u els w as n e c ess ar y. 

We r e p e at e dl y h e ar d t h e ar g u m e nt t h at 

s hi p pi n g is t h e cl e a n est f or m of tr a ns p ort 

– c orr e ct i n C O 2  t er ms, b ut n ot t h e iss u e – 

w hi c h, a g ai n, is a b o ut lif e. 

T h e  o nl y  n ot a bl e  r esist a n c e  t o  n e w  

t e c h n ol o g y fr o m a U K m ariti m e u ni o n 

c a m e  f r o m  t h e  R a di o  a n d  El e ct r o ni c  

Offi c e r s  U ni o n  ( R E O U )  wit h  t h e  

d e v el o p m e nt  of  G M D S S  a n d  c h a n gi n g  

c o m m u ni c ati o n s yst e ms i n t h e 1 9 7 0s a n d 

8 0s. As r a di o offi c ers w er e i n cr e asi n gl y 

c o nsi g n e d t o t h e d ust bi n of hist or y, t h e 

R E O U  a m al g a m at e d  wit h  t h e  M M S A  

a n d t h e M N A O A i n 1 9 8 5 t o b e c o m e t h e 

N ati o n al U ni o n of M ari n e A vi ati o n a n d 

S hi p pi n g Tr a ns p ort O ffi c ers ( N U M A S T), 

n o w N a util us I nt er n ati o n al.

Ir o ni c all y, i n r es p o ns e t o c h a n g es, t h e 

R E O U h a d t wi c e r e n a m e d its elf - firstl y, 

i n 1 9 3 8 fr o m t h e Ass o ci ati o n of Wir el ess 

& C a bl e Tel e gr a p hists, est a blis h e d i n 1 9 1 2, 

t o t h e R a di o O ffi c ers U ni o n a n d i n 1 9 6 7 t o 

t h e R E O U. A w ell f o u g ht r e ar- g u ar d a cti o n 

a n d t h e p ersist e n c e of el e ctr o ni c o ffi c ers 

i n N U M A S T, n o w N a util us, k e pt t h e c as e 

f or a n el e ctr o ni c s p e ci alist v er y m u c h ali v e. 

This w as r e alis e d i n 2 0 1 0 i n M a nil a, wit h t h e 

c erti fi c ati o n r e q uir e m e nts f or a n El e ctr o ni c 

Te c h ni c al  Offi c e r  ( E T O)  i n cl u d e d  i n  

t h e St a n d ar ds of Tr ai ni n g, C ertifi c ati o n 

a n d  Wat c h k e e pi n g  C o n v e nti o n  1 9 7 8   

as a m e n d e d. 

T h e  p at h  t o  M a nil a  w a s  a  l o n g  

j o ur n e y, t h e d et ail of w hi c h is still t o b e 

“ S hi p pi n g is a 
c o ntr a di cti o n, i n 
t h at ris k e xists i n 
e v er y s e a v o y a g e, 
y et w h e n it c o m es 
t o t h e a d o pti o n of 
n e w t e c h n ol o g y it 
h as s h o w n n ot o nl y 
a l a c k of willi n g n ess 
t o a c c e pt, b ut oft e n 
o utri g ht h ostilit y t o 
c h a n g e ”
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S A F E R, S M A R T E R, G R E E N E R

U p c o mi n g l e gi sl ati o n will p ut e v e n stri ct er li mit s o n t h e air b or n e 

e mi s si o n s of s e a g oi n g v e s s el s i n d e fi n e d c o a st al w at er s. At D N V G L,  

w e h el p y o u t o fi n d t h e b e st p o s si bl e s ol uti o n, e n a bli n g y o u t o 

a ct i n c o m pli a n c e wit h r e g ul ati o n s – wit h o ut c o m pr o mi si n g o n t h e 

s af et y a n d ef fi ci e n c y of y o ur v e s s el s. B e si d e s off eri n g a p pr o v al 

s er vi c e s, w e c a n o v er s e e a n d s u p p ort y o ur f u el c h a n g e o v er b y 

h el pi n g t o i d e ntif y i d e al p ar a m et er s u si n g i n n o v ati v e s oft w ar e: t h e 

s hi p- s p e ci fi c F u el C h a n g e- O v er C al c ul at or. A d diti o n all y, w e c a n 

e n a bl e y o ur cr e w t o o v er c o m e c h all e n g e s, pr e v e nt a c ci d e nt s a n d 

m e et t h e n e w s ul p h ur r e q uir e m e nt s – t o d a y a n d i n t h e f ut ur e.

L e ar n m or e at d n v gl. c o m/ m ariti m e

E X P E R T A D VI C E F O R Y O U R 
L O W - S U L P H U R O P E R A TI O N S
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pr o p erl y  t ol d.  W h at  w as  si g nifi c a nt  w as  

t h e  c ertifi c ati o n  r e q uir e m e nt  wit h o ut  a  

c arri a g e  r e q uir e m e nt;  t his  s atisfi e d  t h e  

dis p ar at e p arti es, wit h u ni o n a gr e e m e nt. 

A bs e n c e of c erti fi c ati o n f or a S e ni or E T O 

w as r e c o g nis e d i n t h e dis c ussi o ns, b ut w as 

a st e p t o o f ar a n d di ffi c ult f or f or m er C hi ef 

E n gi n e ers pr es e nt t o a c c e pt – t his is f or 

a n ot h er d a y. Th e w or kf orc e w as pr o v e d t o b e 

c orr e ct, b ut it t o o k al m ost t w o g e n er ati o ns.   

T h e  d e v el o p m e nt  a n d  e v e nt u al  

o b s ol e s c e n c e  of  l o n g - r a g e  r a di o  

e q ui p m e nt  i niti all y  d e - s kill e d  t h e  

w o r kf o r c e,  wit h  t a s k s  r e di st ri b ut e d  

a m o n g st d e c k a n d e n gi n e offi c e rs. T h e 

t e c h n ol o gi c al a d v a n c es t h at m a d e r a di o 

offi c e rs o b s ol et e d e v el o p e d t o s u c h a n 

e xt e nt  t h at  t h e y  a r e  n o w  a n  e s s e nti al 

p a rt  of  m o d e r n  s hi p  o p e r ati o n;  n e w  

s kill s  f o r  n e w  t e c h n ol o g y.  T hi s  i s  t h e 

st art, n ot t h e e n d, of t his j o ur n e y. 

E C D I S  a n d  E N S  ill u st r at e  t h e  

r e si st a n c e  t o  c h a n g e  b y  i n di vi d u al s  

n ot  u ni o n s.  T h e  c r y  g o e s  u p:  “ W h at  

if t h e s y st e m br e a k s d o w n” - s o w h at! 

“ Y o u h a v e a n ot h e r b a c k- u p”. T h e s a m e 

a r g u m e nt w a s m a d e f o r t h e r et e nti o n 

of m a st s o n s hi p s i n t h e 1 9t h c e nt u r y, 

w h e r e t h e p ot e nti al c o ns e q u e n c e of a n 

e n gi n e f ail ur e w as g r e at er.  

As wit h t h e i n d ustri al r e v ol uti o n, t h er e 

is a n o p p ort u nit y t o cr e at e a n d d e v el o p 

n e w  s p e ci ali st  s kill s.  I nt e g r ati n g  t h e  

h u m a n  i nt o  c o m m u ni c ati o n s  s y st e m s  

–‘a u g m e nt e d r e alit y’ - h as t h e p ot e nti al t o 

u p-s kill t o a d e gr e e n ot y et r e alis e d. This 

h as b e e n ill ustr at e d r e c e ntl y b y Wärtsil ä, 

w h er e e n gi n e ers c a n i nt er a ct wit h r e m ot e 

s er vi c e c e ntr es as h or e. 

Si mil a rl y,  f o r  b ri d g e  p e r s o n n el  t o  

e n h a n c e i nt e r a cti o n b et w e e n s hi ps a n d 

s hi p s a n d s h or e wit h t h e p o ssi bilit y of 

r e m o vi n g  t h e  v e x e d  q u e sti o n,  “ W h at  

a r e  t h e y  d oi n g ? ”  B ut,  pl e a s e,  l et’s  g et 

bri d g e d esi g n s ort e d – t al k e d a b o ut f or 

d e c a d e s, y et a p ai r of t r ai n e rs r e m ai ns 

t h e m ost s uit a bl e f o ot w e ar.  T his c o ul d 

b e s e e n a s a n ot h e r st e p i n d e- s killi n g, 

b ut t h e c o m pl e xit y of s u c h t e c h n ol o g y 

m a k es t his a r e m ot e p ossi bilit y.

C u r r e ntl y c o m m u ni c ati o n s t o s hi p s 

r e m ai n s  li mit e d,  a n d  r e m ai n s  t h e  

g r e at e st  b a r ri e r  t o  f ut u r e  p r o g r e s s.  

Si m pl y,  t h e  h a r d w a r e  o v e r  t h e  

o c e a n s  i s  n ot  t h e r e  –  it  i s  a  c a p a cit y 

i s s u e.  I m p r o v e d  c o m m u ni c ati o n  f o r  

c o m m e r ci al  p u r p o s e s  aff o r d s  t h e  

o p p o r t u nit y  f o r  i m p r o v e d  s af et y  

a n d  s o ci al  c o m m u ni c ati o n.  P e o pl e  

j oi ni n g  t h e  i n d u st r y  e x p e ct  t o  h a v e  

t h e  s a m e  a c c e s s  t o  s o ci al  m e di a  a n d  

c o m m u ni c at e wit h f ri e n d s a n d f a mil y 

a s  t h e y  d o  a s h o r e.  T h e  r e m o v al  of  

is ol ati o n br o u g ht a b o ut b y r e d u c e d cr e w 

n u m b ers - a n d s ur e t o r e d u c e f urt h er as 

t e c h n ol o g y f oll o w s a p r oj e ct e d p at h - 

will s u r el y b e a n i n d u c e m e nt t o a c c e pt 

n e w t e c h n ol o g y.

U ni o ns h a v e t h e a bilit y t o bri n g b ot h 

a  b r ai n  a n d  h e a rt  t o  t h e  p r o c e s s  of  

c h a n g e - t o e n s u r e t h at t h o s e w o r ki n g 

i n t h e i n d u st r y n o w a n d i n f ut u r e h a v e 

h e alt h y a n d s e c u r e e m pl o y m e nt. F or a 

u ni o n b or n o ut of t e c h n ol o gi c al c h a n g e 

a n d mi n df ul of t h e l e s s o n s of hi st o r y, 

t h e r e  i s  n o  d o u bt  of  t h e  c o nti n ui n g  

n e e d t o e m br a c e c h a n g e – a n d, i n d oi n g 

s o, t o s et t h e e d u c ati o n a n d t r ai ni n g 

a g e n d a  f o r  t h e  f ut u r e  g e n e r ati o n s  of 

m a ri n e pr of e s si o n al s.  N A
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Fir st  i n d u str y  s ati sf a cti o n  g u ar a nt e e  o n  h ull  c o ati n g s
B a s e d o n p at e nt e d A cti G u ar d ® t e c h n ol o g y, H E M P A G U A R D ® i s a F o uli n g D ef e n c e 
c o ati n g utili zi n g a u ni q u e c o m bi n ati o n of h y dr o g el a n d hi g h- p erf or mi n g bi o ci d e. It 
i s r e c o m m e n d e d f or a n y t y p e of v e s s el wit h a n y tr a di n g p att er n a s w ell a s d uri n g 
e xt e n d e d i dl e p eri o d s. 

H e m p el  i s  t h e   r st  h ull  c o ati n g  m a n uf a ct ur er  t o  off er  a  s ati sf a cti o n  g u ar-
a nt e e.  W e  b eli e v e  t h at  n ot hi n g  c o m p ar e s  wit h  t h e  H E M P A G U A R D ®  
F o uli n g D ef e n c e S y st e m. If y o u ar e n ot s ati s  e d wit h t h e p erf or m a n c e of o ur t o p-
of-t h e-r a n g e H E M P A G U A R D ® X 7 c o ati n g, w e will p a y f or c o n v er si o n b a c k t o a c o n-
v e nti o n al a ntif o uli n g *.

Fi n d o ut m or e at h e m p a g u ar d. h e m p el. c o m

* C o n diti o n s a p pl y. F or m or e i nf or m ati o n c o nt a ct y o ur l o c al s al e s of  c e. U s e bi o ci d e s s af el y. Al-

w a y s r e a d t h e l a b el a n d pr o d u ct i nf or m ati o n b ef or e u s e.

T y p 0 2 - S ati sf a cti o n G u ar a nt e e - 2 9 7 x 2 1 0.i n d d   1 2 0 1 5- 0 7- 2 4   0 9: 2 9: 0 7N A S e pt 1 5 - p 2 9.i n d d   1 1 3/ 0 8/ 2 0 1 5   1 1: 0 6: 1 9
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I n- d e pt h | S m a r t  Sh I P S

T
he us e of M ariti m e A ut o n o m o us 

S yst e ms ( M A S) is d e v el o pi n g at a 

f ast p a c e a n d t his will c o nti n u e t o 

gr o w as t e c h n ol o g y a n d r es e ar c h o p e ns u p 

n e w o p p ort u niti es. 

C u r r e nt  M A S  o p e r ati o n s  h a v e  

hi g hli g ht e d  i m p o rt a nt  o p p o rt u niti e s  

i n  t h e  m ariti m e  w orl d,  s p e cifi c all y  f or 

M ari n e S ci e nti fi c R es e ar c h, H y dr o gr a p h y 

a n d O c e a n o gr a p h y. Th er e ar e si g ni fi c a nt 

b e n e fits f or U n m a n n e d S urf a c e Vess els 

( U S Vs) i n t h e Oil a n d G as I n d ustr y, w h o 

ar e alr e a d y d e pl o yi n g l ar g e n u m b ers of 

U n m a n n e d U n d er w at er Ve hi cl es ( U U Vs).

I n a d diti o n, t h e y pr es e nt i m p ort a nt n e w 

c a p a biliti es f or D ef e n c e a n d ot h er N ati o n al 

S e c urit y a g e n ci es as A d mir al Sir G e or g e 

Z a m b ell as, t h e First S e a L or d, h as m a d e 

cl e ar. M ost i m p ort a ntl y, t h e d e v el o p m e nt 

of  M A S  off e r s  si g nifi c a nt  e c o n o mi c  

o p p o rt u niti e s  f o r  t h e  i nt e r n ati o n al  

m ariti m e i n d ustr y, s p e ci fi c all y i n t h e U K.

B ut  t hi s  n e w  t y p e  of  v e s s el  r ai s e s  

s o m e  i m p ort a nt  q u esti o ns  w hi c h  n e e d 

t o b e a d dr ess e d. M A S ar e u n d erst o o d t o 

i n cl u d e a n y t y p e of u n m a n n e d v ess el or 

cr a Th, b ut t h eir r a n g e is i n cr e asi n g all t h e 

ti m e. S o m e m a y b e r el ati v el y s m all a n d 

sl o w, b ut t h e f ut ur e t ells a di ff er e nt st or y 

a s  d e m o nst r at e d  b y  t h e  E U  M U NI N  

( M a riti m e  U n m a n n e d  N a vi g ati o n  

t hr o u g h I nt elli g e n c e i n N et w or ks) pr oj e ct.

As  t hi n gs  st a n d,  M A S  ar e  o p e r at e d  

u n d er e xisti n g C o n v e nti o ns, R e g ul ati o ns 

a n d  L e gi sl ati o n,  u si n g  a g r e e d  a n d  

r e c o g nis e d pr o c e d ur es t o e ns ur e s af et y at 

s e a. I n t h e U K, t h es e i n cl u d e N oti c es t o 

M ari n ers, Ki n g fis h er F ort ni g htl y B ull eti ns 

a n d  M M O  E x e m pt  A cti vit y  F o r m s,  

a m o n gst ot h ers.

B a c k gr o u n d
T h e  U K  M a ri n e  I n d u st ri e s  Alli a n c e  

St e e ri n g  G r o u p  h a s  r e c o g ni s e d  t h e  

o p p ort u nit y t o c a pit alis e o n t h e p ot e nti al 

gr o wt h of M A S.  O n e of t h e k e y c h all e n g es 

t o t his g r o wt h is t h e d e v el o p m e nt of a 

r e g ul at or y  f r a m e w or k  t o  s u p p ort  t h e  

s af e o p er ati o n of M ariti m e A ut o n o m o us 

S yst e ms i n all of t h e gl o b al d esi g n at e d 

m a riti m e  z o n e s,  f r o m  t h e  hi g h  s e a s  

t hr o u g h t o i nt er n al w at ers.

I n M a y 2 0 1 4, t h e U K M ari n e I n d ustri es 

L e a d ers hi p C o u n cil ( MI L C) e n d ors e d t h e 

f or m ati o n of a r e g ul at or y w or ki n g gr o u p 

( M A S R W G)  t o  f o c us  o n  t h e  r e g ul ati o n  

of U S Vs a n d U U Vs ( w h e n at or n e ar t h e 

s urf a c e) a n d t h e M A S R W G w as est a blis h e d 

i n A u g ust 2 0 1 4.  ft e i n a u g ur al M A S R W G 

m e eti n g w as h el d o n 1 6 S e pt e m b er 2 0 1 4.  

ft e i nt e nti o n of t his gr o u p is t o f or m ul at e 

a  r e g ul at or y  fr a m e w or k  a n d  a  c o d e  of  

pr a cti c e, wit h ass o ci at e d r e c o m m e n d ati o ns 

w hi c h will i n cl u d e ris k ass ess m e nts. ft e 

ai m is t o pr o vi d e d o c u m e nts w hi c h c a n b e 

a d o pt e d b y t h e U K a n d ot h er St at es, as w ell 

as t h e I nt er n ati o n al b o di es c h ar g e d wit h t h e 

r es p o nsi bilit y t o r e g ul at e t h e m ari n e a n d 

m ariti m e w orl d – s p e ci fi c all y t h e I M O.

Th e U K M A S R W G c urr e ntl y h as o v er 

3 0 m e m b ers fr o m a br o a d cr oss-s e cti o n of 

or g a nis ati o ns a n d c o m p a ni es e n c o m p assi n g 

G o v e r n m e nt,  N G O s,  I n d u st r y  a n d  

Ac a d e mi a.

T h er e  ar e  t hr e e  s u b- gr o u ps  w or ki n g  

wit hi n t h e U K M A S R W G. ft es e are l o o ki n g 

at t h e l e g al as p e cts, t h e o p p ort u niti es f or 

‘e q ui v al e n c e’,  a n d  t h e  r e q uir e m e nts  f or  

tr ai ni n g, st a n d ar ds a n d a c cr e dit ati o n.

W hilst  t h e  f o ci  of  t h e  fi rst  a n d  l ast  

s u b- g r o u ps  ar e  f ai rl y  s elf- e vi d e nt,  t h e  

c o n c e pt of ‘e q ui v al e n c e’ m a y b e l ess w ell 

u n d erst o o d.  T his  g r o u p  is  c o nsi d eri n g 

h o w  M A S  c a n  i nt e g r at e  wit hi n  t h e  

f oll o wi n g ar e as:

•	  T h e 	 I M O	 C O L R E G S 	 (I nt e r n ati o n al	

R e g ul ati o ns f or Pr e v e nti n g C ollisi o ns 

at S e a 1 9 7 2)

•	 Iss u es 	of 	o w n ers hi p, 	r e gistr ati o n 	a n d 	

i ns ur a n c e

D e vel o p m e nt of r ul es wit hi n w hi c h s m art s hi ps c a n o p er ate is b e c o mi n g 

ess e nti al as t he us e of s m all s c al e s urf a c e vess els is b e c o mi n g m ore pre v al e nt 

a n d t h e d e b ate ar o u n d t he us e of m u c h l ar ger s m art s hi ps g at hers p a c e. Ja mes 

Fa ns h a we C B E, C h air m a n of t he M A S R W G d es cri b es t he l atest d e vel o p me nts

MI L C b uil ds a r e g ul at or y fr a m e w or k f or 
s m art s hi ps

N O C h a v e alr e a d y i n v e st e d h e a vil y i n u n m a n n e d cr aft, a s c a n b e s e e n i n t hi s pi ct ur e
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•	 St r u ct u r al	 i nt e g rit y	  wit h	 a	 vi e w	 t o	

d e v el o pi n g a s et of cl assi fi c ati o n r ul es

•	  R e q uir e m e nts	 f or	 a d diti o n al	 tr ai ni n g,	

a c cr e dit ati o n a n d c erti fi c ati o n.

O ut p ut fr o m t h e u K m a S r W G
Th  e w or ki n g gr o u p’s m ai n o ut p ut will b e i n 

t h e f or m of a dr a Th  b est pr a cti c e r e g ul at or y 

f r a m e w or k  w hi c h  will  b e  s u b mitt e d  t o 

t h e  M C A  as  p art  of  t h e  O p e n  P oli c y  

A p pr o a c h. ft  is r e g ul at or y fr a m e w or k will 

c o v er t h e f oll o wi n g k e y as p e cts:

•	 S af et y

•	 E n vir o n m e nt al	 c o m pli a n c e

•	  C o m pli a n c e	  wit h	  U N C L O S	 ( U N	

C o n v e nti o n o n t h e L a w of t h e S e a 1 9 8 2)

•	  C o m pli a n c e	 wit h	 ot h er	 k e y	 m ariti m e	a n d	

m ari n e c o n v e nti o ns w h er e i d e nti fi e d.

T h e  f oll o wi n g  o ut p uts  h a v e  al r e a d y  

b e e n pr o d u c e d b y t h e U K M A S R W G:

•	 S u b missi o n	 of	 a n	 I nf or m ati o n	 (I N F)	

p a p e r  t o  t h e  I M O  M ariti m e  S af et y  

C o m mitt e e  9 5t h  S e ssi o n  ( M S C  9 5)  

1 0- 1 1 J u n e 2 0 1 5, t o r ais e a w ar e n ess of 

M A S a n d t h e U K’s w or k o n a r e g ul at or y 

fr a m e w or k. ft  e p a p er w as s u b mitt e d t o 

t h e I M O vi a t h e M C A as t h e a p p oi nt e d 

U K M ariti m e Or g a nis ati o n

•	  MI A’s	 M ariti m e	 A ut o n o m o us	 S yst e ms	

( S u rf a c e)  M A S( S)  C o d e  of  Pr a cti c e  

Iss u e 1, t o b e d e v el o p e d a n d r e g ul arl y 

u p d at e d t o pr o vi d e b est pr a cti c e t o a 

r es p o nsi bl e i n d ustr y

•	  A	 f u rt h e r	  m or e	 d et ail e d	 p a p e r	  will	

b e  s u b mitt e d  t o  t h e  I M O  S af et y  

C o m mitt e e 9 6t h S essi o n ( M S C 9 6) i n 

J u n e 2 0 1 6.

F u rt h e r  d et ail s  of  t h e  U K  M A S  

R e g ul at or y W or ki n g Gr o u p c a n b e f o u n d 

at:  htt p:// w w w. m ariti m ei n d ust ri es. or g/

M A S- R e g ul at or y- W or ki n g- Gr o u p

I nt er n ati o n al r e g ul at or y 
C o nf er e n c e – O ct o b er 2 0 1 5
ft  e M S R W G is arr a n gi n g a n I nt er n ati o n al 

M A S  R e g ul at o r y  C o nf e r e n c e  at  t h e  

N ati o n al O c e a n o g r a p h y C e nt r e ( N O C) 

i n S o ut h a m pt o n o n 1 4- 1 5 O ct o b er 2 0 1 5. 

Alt h o u g h t his e v e nt is b y i n vit ati o n o nl y, 

e x pr essi o ns of i nt er est c a n b e m a d e b y 

r e gist eri n g at t h e c o nf er e n c e w e bsit e:

htt p://c o nfere nce. n o c. ac. u k/ u k-i nter n ati o n al-

m ari ne- a ut o n o m o us-s yste ms-re g ul at or y-

c o nfere nce- 2 0 1 5. N A

J a m e s F a n s h a w e C B e, C h air m a n of t h e 

m a S r W G  

A T ot al S e r vi c e S u p pli e r

w w w.tt s g r o u p. c o m / S e r vi c e s

O E M  M a n u f a ct u r e r  a n d  y o u r  s e r vi c e  s p e ci ali st  f o r  m a ri n e  a n d  
off s h o r e c r a n e s, wi n c h e s, h at c h- c o v e r s, R o R o e q ui p m e nt a n d d a vit s

I 1- a n d 5 y e a rl y i n s p e cti o n s I D a vit c e rti Th c ati o n  I 
R e p ai r s a n d m ai nt e n a n c e  I S p a r e p a rt s  I Fl e et s e r vi c e 

a g r e e m e nt s  I M o di ft c ati o n a n d c o n v e r si o n  I Tr ai ni n g 
a n d t e c h ni c al s u p p o rt  I Gl o b al s e r vi c e n et w o r k I
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T
he a w ar d of a n e xt e nsi o n of ti m e 

will h a v e t h e e ff e ct of d ef er ri n g 

t h e d at e of d eli v er y of t h e v ess el. 

U n d er E n glis h l a w if t h e b uil d er is l at e 

d eli v eri n g t h e v ess el d u e t o b u y er d el a ys 

w hi c h  ar e  b e y o n d  t h e  c o nt r ol  of  t h e  

b uil d er a n d t h er e is n o e xt e nsi o n of ti m e 

pr o visi o n i n t h e c o ntr a ct t o c o v er s u c h 

a  d el a y  b y  t h e  b u y e r,  t his  c o ul d  l e a v e  

t h e  b uil d e r  li a bl e  f or  d a m a g e s  u nl e ss  

h e ar g u e d t h at t h e c o ntr a ct w as l e g all y 

fr ustr at e d b y t h e a cti o ns or n o n- a cti o ns 

of t h e b u y er.

It  i s  f or  t his  r e as o n  t h at  it  is  v e r y  

c o m m o n  f or  s hi p b uil di n g  c o nt r a cts  t o  

s e nsi bl y i n c or p or at e a n e xt e nsi o n of ti m e 

cl a us e. A q u esti o n o Th e n p os e d is w h et h er 

a n e xt e nsi o n of ti m e cl a us e is a ct u all y f or 

t h e b e n e fit of t h e b u y er or t h e b uil d er ? 

Fr o m a l e g al p oi nt of vi e w t h e e xt e nsi o n 

of  ti m e  pr o visi o ns  i n  a  c o nt r a ct  all o w  

t h e b u y er t o v ar y t h e s c o p e of w or k a n d 

still k e e p t h eir ri g ht t o d e d u ct li q ui d at e d 

d a m a g es ali v e b y b ei n g a bl e t o m o v e b a c k 

t h e d at e of d eli v er y f or v ari ati o ns t o s c o p e 

w hi c h ar e c a usi n g d el a y. 

Wit h o ut s u c h a n e xt e nsi o n of t h e ti m e 

pr o visi o ns i n t h e c o ntr a ct, if t h e b u y er 

v ari e d t h e w or k h e w o ul d l os e his ri g ht 

t o d e d u ct li q ui d at e d d a m a g es a n d ti m e 

w o ul d s ai d t o b e c o m e ‘at l ar g e’; t his m e a ns 

t h e  b uil d er  t h e n  o nl y  h as  t o  c o m pl et e  

t h e v ess el i n a r e as o n a bl e ti m e, b ut h e 

c o ul d still p ot e nti all y b e c o m e li a bl e f or 

u nli q ui d at e d  d a m a g es  ( a ct u al  d a m a g es 

t h at t h e b u y er c a n pr o v e).

It  i s  t h o u g ht  t h at  if  t h e  o ri gi n al  

li q ui d at e d  d a m a g e s  cl a u s e  w a s  t o  b e  

s et  asi d e  t h e n  t h e  s u m  r e c o v er a bl e  b y  

t h e b u y er c o ul d n ot e x c e e d t h e ori gi n al 

li q ui d at e d d a m a g es s u ms i n t h e ori gi n al 

c o nt r a ct.  T h er e  ar e  m a n y  r e as o ns  w h y 

b uil d e r s  a r e  d el a y e d  i n  c o n st r u cti n g  

v ess els, b ut t h e f oll o wi n g r e as o ns o Th e n 

f e at ur e hi g h o n t h e list of d el a ys: f or c e 

m aj e ur e e v e nts; f ail ur e b y t h e b u y er t o 

a p pr o v e  t h e  d esi g n  wit hi n  t h e  p e ri o d  

all o w e d i n t h e c o ntr a ct; l at e i nstr u cti o ns 

a n d c h a n g es; f ail ur e t o pr o vi d e fr e e iss u e 

m at eri als i n ti m e; pr ef er e nti al e n gi n e eri n g 

b y t h e b u y er a n d ‘s c o p e cr e e p’.

F or c e M aj e ur e is n ot a d o ctri n e t h at is 

d e fi n e d u n d er E n glis h l a w w h er e as c ert ai n 

ci vil l a w j uris di cti o ns d o pr o vi d e c ert ai nt y 

o v er t h e m e a ni n g gi v e n t o f or c e m aj e ur e, 

c o n s e q u e ntl y  i n  c o nt r a ct s  s u bj e ct  t o  

E n glis h l a w t h e p arti es will g e n er all y s et 

o ut i n d et ail t h e s c o p e of m att ers t o b e 

d e alt wit h as a f or c e m aj e ur e e v e nt. Arti cl e 

VIII of t h e S hi p b uil d ers’ Ass o ci ati o n of 

J a p a n ( S AJ) F or m of C o ntr a ct f or i nst a n c e, 

s ets o ut o v er t hirt y m att ers w hi c h w o ul d 

e ntitl e a b uil d er t o a v ali d p ost p o n e m e nt 

of t h e d eli v er y d at e s u c h as: A cts of G o d; 

War or ot h er h ostiliti es; Pl a g u e; Fl o o d, 

t y p h o o ns,  h u r ri c a n es,  st or ms  or  ot h e r  

w e at h e r  c o n diti o n s  n ot  i n cl u d e d  i n  

n or m al pl a n ni n g; stri k es, l o c k o uts or ot h er 

l a b o u r  di st u r b a n c e s;  l a b o u r  s h ort a g e;   

i m p ort r estri cti o ns; e x pl osi o ns; s h ort a g es 

of  m at eri als,  m a c hi n er y  or  e q ui p m e nt; 

d el a ys i n t h e b uil d er’s ot h er c o m mit m e nts 

a n d ot h er c a us es or a c ci d e nts b e y o n d t h e 

c o ntr ol of t h e b uil d er, its s u b c o ntr a ct ors 

or s u p pli ers.

T h e S AJ F or m of C o nt r a ct h as ti g ht 

ti m e li mits wit hi n w hi c h t h e b uil d er h as 

t o  n otif y  t h e  b u y er  of  a  f or c e  m aj e ur e 

e v e nt or ris k t h e v er y r e al p ossi bilit y of 

his cl ai m f or a n e xt e nsi o n of ti m e f aili n g 

d u e t o l a c k of n oti c e wit hi n t h e pr es cri b e d 

li mit w hi c h o c c urs 1 0 d a ys a ft er t h e d at e 

of o c c urr e n c e of a n y c a us e of d el a y.

ftis is a c h all e n gi n g ‘ h ur dl e’ f or b uil d ers 

a n d o n e w hi c h c a us es m a n y pr o bl e ms i n 

pr a cti c e. It is v er y fr ustr ati n g f or b uil d ers 

t o h a v e t h eir cl ai ms s et asi d e d u e t o l a c k 

of  n oti c e  a n d  b u y e rs  will  oft e n  m a k e  

t h e s er vi c e of s u c h a n oti c e a c o n diti o n 

pr e c e d e nt of t h e c o ntr a ct a n d e x pr essl y 

st at e t h at if n oti c e is n ot s er v e d i n t h e 

r e q uisit e p eri o d of ti m e t h at t h e b uil d er 

l os es all his ri g hts t o a n e xt e nsi o n of ti m e.

Li q ui d at e d d a m a g es ar e i n cl u d e d wit hi n 

c o ntr a cts t o r e c o m p e ns e t h e b u y er f or t h e 

l at e d eli v er y of t h e v ess el a n d ar e us u all y 

e x pr ess e d i n a fi x e d a m o u nt p er c al e n d ar 

d a y. Hist ori c all y t h e a m o u nt p er d a y w as 

t o b e a g e n ui n e pr e- esti m at e of t h e li k el y 

l oss es t h at w o ul d b e s u ff er e d b y t h e b u y er 

i n t h e e v e nt of d el a y.

If t h e b uil d er c o ul d d e m o nstr at e t h at t h e 

d a m a g es w er e n ot a g e n ui n e pr e- esti m at e 

t h e n t h e d a m a g es c o ul d p ot e nti all y b e s et 

asi d e. H o w e v er, i n r e c e nt y e ars w e h a v e 

s e e n a m o v e m e nt a w a y fr o m t his r el ati v el y 

si m pl e  a p pr o a c h,  w h e r e b y  t h e  c o u rt s  

n o w e x a mi n e if t h e li q ui d at e d d a m a g es 

pr o visi o n is u n c o ns ci o n a bl e a n d t h er e is 

a d diti o n all y a g e n er al r el u ct a n c e b y t h e 

c o urts t o fi n d a pr o visi o n t o b e u nl a wf ul 

if t h er e is a c o m m er ci al j usti fi c ati o n f or 

t h e pr o visi o n.

C o ntr a ct u al ri g hts t o a n e xte nsi o n of ti me f or t he d eli ver y of a s hi p fr o m a 

y ar d d u e t o p er missi bl e d el a ys a n d a b u yer’s ri g ht t o res ci n d are c o m pl e x l e g al 

iss u es f or n a v al arc hite cts t o gr as p. D a vi d Pri c e of Hill I nter n ati o n al e x pl ai ns 

s o m e of t he l e g al d et ail i n t he first i n a s eri es of t hre e arti cl es f o c usi n g o n t he 

c o m m erci al as p e cts of s hi p b uil di n g

T h e ri g ht t o ti m e

I n- d e pt h | C o n t r a C t s

D a vi d Pri c e d e s cri b e s t h e l e g al d et ail of 

s hi p b uil di n g c o ntr a ct s
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B a si c pri n ci pl e of P B C F e ff e ct
A s t h e fl o w s a c c el e r at e d d o w n aft e r t h e bl a d e t r aili n g e d g e s a r e bl o c k e d a n d 

r e ctifi e d t o a st r ai g ht s hi p - st r e a m b y t h e fi n s of t h e P B C F, t h e h u b v o rt e x 

will b e eli mi n at e d.

T h e P B C F h a s b e e n d e v el o p e d a n d c o m m e r ci aliz e d i n 1 9 8 7 b y t h e c o r p o r at e 

g r o u p c e nt e r e d i n Mit s ui O. S. K. Li n e s, Lt d..

P B C F i s t h e o ri gi n at e d d e vi c e t o b e f o c u s e d i n t h e r e c o v e r y of e n e r g y f r o m 

t h e fl o w o ut e n e r g y i n p r o p ell e r h u b v o rt e x.

R e s e a r c h a n d d e v el o p m e nt o n t h e P B C F st a rt e d i n 1 9 8 6, a n d s al e s b e g a n t h e

f oll o wi n g y e a r. Si n c e t h e n, a n i n c r e a si n g n u m b e r of s hi p o w n e r s, m ai nl y i n 

J a p a n, b e g a n t o a d o pt t h e s y st e m. 

B y 2 0 0 6, t h e 1 9t h y e a r si n c e t h e st a rt of s al e s, t h e P B C F h a d b e e n o r d e r e d

f o r 1, 0 0 0 v e s s el s. Si n c e t h e n, it h a s g ai n e d w o rl d wi d e r e c o g niti o n b y v e s s el

o w n e r s a n d o p e r at o r s, a n d t h e n u m b e r of s hi p s a d o pti n g it h a s d o u bl e d i n

j u st fi v e y e a r s, r e a c hi n g t h e 2, 0 0 0 v e s s el ｓ mil e st o n e i n 2 0 1 1, a n d n o w e x c e e di n g

t h e 3, 0 0 0 mil e st o n e i n j u st f o u r y e a r.

wi t h o u t P B C F

h u b v o r t e x

E - m ail ： p b cf @ m ot e c h. c o.j p   U R L ： htt p: / / p b cf.j p /

5 % f u el s a vi n g e x p eri e n c e s o n 3, 0 0 0 v e s s el s
or d er e d b y m or e t h a n 2 0 0 o w n er s a n d o p er at or s.

wi t h P B C F

B R U N V O L L
B R U N V O L L A S    -     6 41 5 M O L D E     -    N O R W A Y

   

w w w. b r u n v oll. n o

T U N N E L T H R U S T E R S         A ZI M U T H T H R U S T E R S        L O W N OI S E T H R U S T E R S        B R U C O N T H R U S T E R C O N T R O L S Y S T E M S 

T R U S T E D W O R L D WI D E

B R U N V O L L C O M P L E T E  T H R U S T E R S Y S T E M S
T hr u st er S y st e m s ar e 

o ur o nl y b u si n e s s  
– o ur e xt e n si v e e x p eri e n c e a n d 

e x p erti s e i s a v ail a bl e t o 
o ur c u st o m er s
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3 6

I n- d e pt h | C o n t r a C t s

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

T hi s  a p p r o a c h  w a s  f oll o w e d  i n  

A zi m ut- B e n etti  S p A  v  H e al e y  ( 2 0 1 1)  

w h e r e  t h e  C o u rt  h el d  t h at   a  y a c ht  

b uil d e r’s cl ai m f or a n a m o u nt e q u al t o 

2 0 % of t h e c o nt r a ct b y w a y of li q ui d at e d 

d a m a g e s  o n  it s  t e r mi n ati o n  of  t h e  

c o nt r a ct d u e t o t h e b u y er’s l at e p a y m e nt 

di d n ot c o n stit ut e a p e n alt y a s it w a s 

h el d t o b e c o m m er ci all y vi a bl e. 

T h e  i nt e r p r et ati o n  of  li q ui d at e d  

d a m a g es cl a us es i n c o ntr a cts v ari es a cr oss 

v a ri o u s  j u ri s di cti o ns  a n d  b u y e r s  a n d  

b uil d ers s h o ul d b e a w ar e w h e n e nt eri n g 

c o ntr a cts as t o w h et h er t h e s u ms i n t h e 

c o nt r a ct  c a n  b e  i n c r e a s e d  or  i n d e e d  

r e d u c e d  d e p e n di n g  u p o n  t h e  a ct u al  

d a m a g es s u ff er e d b y t h e b u y er. 

A  b u y e r’s  ri g ht  t o  r e s ci n d  d u e  t o  

e x c essi v e d el a y i n d eli v er y is f or i nst a n c e 

c o v er e d i n Arti cl e VIII of t h e S AJ f or m of 

c o ntr a ct w h er ei n it st at es: 

“If  t h e  t ot al  a c c u m ul at e d  ti m e  of  all 

d el a ys o n a c c o u nt of t h e c a us es s p e ci fi e d 

i n P ar a gr a p h 1 of t his Arti cl e, e x cl u di n g 

d el a ys of a n at ur e w hi c h u n d er t h e t er ms 

of  t his  C o nt r a ct  p er mit  p ost p o n e m e nt 

of  t h e  D eli v er y  D at e,  a m o u nts  t o  T w o 

H u n dr e d a n d Te n ( 2 1 0) d a ys or m or e, 

t h e n, i n s u c h e v e nt, t h e b u y er m a y r es ci n d 

t h e  C o nt r a ct  i n  a c c or d a n c e  wit h  t h e  

pr o visi o ns of Arti cl e X h er e of.”

Th e b u y er m a y a d diti o n all y h a v e t h e 

p ossi bilit y t o r es ci n d t h e c o ntr a ct u n d er 

Arti cl e X of t h e S AJ F or m of C o ntr a ct d u e 

t o; d el a y i n d eli v er y; f ail ur e of t h e v ess el 

t o  m e et  t h e  t e c h ni c al  r e q ui r e m e nts  of  

t h e c o ntr a ct; fi n a n ci al d ef a ults; t ot al l oss 

of t h e v ess el b ef or e d eli v er y a n d ot h er 

d ef a ults. It is w ort h n oti n g t h at i n a d diti o n 

t o t h e b u y er’s p ot e nti al ri g hts t o r es ci n d 

t h e c o ntr a ct t h e y als o h a v e t h e p ot e nti al t o 

bri n g t h e c o ntr a ct wit h t h e b uil d er t o a n 

e n d if t h e b uil d er s eri o usl y d ef a ults i n t h e 

p erf or m a n c e of his o bli g ati o ns u n d er t h e 

c o ntr a ct a n d i n s u c h sit u ati o ns t h e b u y er 

h as t h e c o m m o n l a w r e m e d y of a c c e pti n g 

t h e b uil d er’s r e p u di at or y br e a c h a n d t o 

p urs u e t h e b uil d er f or a d a m a g es cl ai m. 

Th e pr e v e nti o n pri n ci pl e is a d o ctri n e 

w h e r e b y  t h e  b u y er  c a n n ot  i nsist  u p o n  

c o m pl eti o n  b y  t h e  d eli v e r y  d at e  if  h e  

t h e  b u y e r  h a s  pr e v e nt e d  t h e  b uil d e r  

fr o m c o m pl eti n g o n ti m e. ftis w o ul d b e 

r el e v a nt if t h er e w as a d el a y t o c o m pl eti o n 

c a us e d  b y  t h e  b u y e r  w hi c h  w as  n ot  a  

p er missi bl e d el a y u n d er t h e c o ntr a ct, as 

p e r missi bl e  d el a ys  gi v e  t h e  b uil d e r  a n  

e ntitl e m e nt t o a n e xt e nsi o n of ti m e.

Cl e a rl y  p e r s o n s  d r afti n g  c o nt r a ct s  

att e m pt t o c o v er all p ot e nti al sit u ati o ns 

w h er e b y t h e b u y er c o ul d d el a y t h e b uil d er 

f or f e ar t h at b y missi n g s u c h a cl assi fi c ati o n 

of d el a y w o ul d m e a n t h e b u y er w o ul d l os e 

his ri g ht t o d e d u ct li q ui d at e d d a m a g es f or 

a n y u nj usti fi e d d el a ys i n c o m pl eti o n. 

T h e  b uil d e r  w o ul d  t h e n  o nl y  b e  

r e q uir e d t o c o m pl et e c o nstr u cti o n of t h e 

v ess el wit hi n a r e as o n a bl e ti m e a n d if t h e 

b uil d er u nr e as o n a bl y d el a ys c o m pl eti o n 

of  t h e  v ess el,  t h e  b u y er  c o ul d  r es p o n d 

b y s u b mitti n g a cl ai m f or r e c o v er y of his 

u nli q ui d at e d  d a m a g es  ( a ct u al  d a m a g es 

s u ff er e d) i n t h e n or m al c o urs e of e v e nts. 

C o n c urr e nt d el a y w as d e fi n e d b y J o h n 

M arri n Q C i n ( 2 0 0 2) 1 8 C o nst LJ N o 6 

4 3 6, as “a p eri o d of pr oj e ct o v err u n w hi c h 

is c a us e d b y t w o or m or e e ff e cti v e c a us es 

of d el a y w hi c h ar e of a p pr o xi m at el y e q u al 

c a us ati v e p ot e n c y.”

ft e br o a d c o ns e ns us i n t h e t e c h ni c al 

a n d  l e g al  c o m m e nt ari e s  a n d  c as e s  of  

first i nst a n c e s e e ms t o b e t h at w h er e t h e 

pr oj e ct  d el a y  fl o ws  f r o m  si m ult a n e o us 

c o n c u r r e nt  c a u s e s  of  e q u al  c a u s ati v e  

p ot e n c y l e a di n g t o d el a ys f elt at t h e s a m e 

ti m e, t h e r es ulti n g l oss es s h o ul d li e w h er e 

t h e y f all.

I n d e ali n g wit h t h e iss u e of c o n c urr e nt 

d el a y,  t h e  l e g al  p ositi o n  h as  r e m ai n e d  

st ati c f or s o m e y e ars f oll o wi n g a fl urr y of 

c as es. ft e c as e of A d y ar d A b u D h a bi v S. 

D. M ari n e S er vic es ( 2 0 1 1)  c o n fir m e d t h e 

p ositi o n i n t h e e arli er c o nstr u cti o n c as e 

of He nr y B o ot C o nstr u cti o n ( U K) Lt d v 

M al m ais o n H otel ( M a nc h ester) Lt d ( 1 9 9 9)  

t h at i n t h e c as e of c o n c urr e nt d el a y, w h er e 

t h er e is a n e xt e nsi o n of ti m e cl a us e a n d 

t h er e h as b e e n a d el a y d u e t o t w o or m or e 

e ff e cti v e c a us es t h e n t h e s hi p b uil d er will 

b e e ntitl e d t o a n e xt e nsi o n of ti m e if h e is 

d el a y e d b y a p er missi bl e d el a y.

H o w e v er, if t h er e ar e ot h er c o m p eti n g 

p ar all el d el a ys w hi c h w o ul d n ot b e cl ass e d 

as  p e r missi bl e  d el a ys  t h e n  t h e  b uil d e r  

w o ul d n ot b e a bl e t o r e c o v er l oss es f or 

t h at  p e ri o d  of  d el a y  b e c a us e  it  is  s ai d  

t h at h e w o ul d h a v e s u ff er e d e x a ctl y t h e 

s a m e l oss as a r es ult of his o w n d ef a ult. 

Fr a n c o M astr a n dr e a, a Hill I nt er n ati o n al 

c oll e a g u e  r e c e ntl y  w r ot e  a n  arti cl e  i n  

I nt er n ati o n al C o nstr u cti o n L a w R e vi e w 

[ 2 0 1 4]  8 3,  w hi c h  s u g g e st e d  t h at  t hi s  

a p pr o a c h m a y n ot b e e ntir el y s atisf a ct or y 

d u e t o, a m o n gst ot h er r e as o ns:

•  S u c h a d e fi niti o n of c o n c urr e nt d el a y is 

t o o n arr o wl y dr a w n;

•	A n  “ all - o r- n ot hi n g ”  r ati o n al e  f o r  

t h e  r e s ol uti o n  of  r e s p o nsi bilit y  f or  

c o n c u r r e nt  d el a y  i s  i n c r e a si n gl y  

r e g ar d e d as u ns atisf a ct or y a n d d e m a n d 

f or pr o p orti o n at e, c o ntri b uti o n- b as e d, 

s ol uti o ns is i n t h e as c e n d e n c y as f or 

e x a m pl e  i n  a n  A u st r ali a n  st a n d ar d  

f or m of c o nstr u cti o n c o ntr a ct ( A S 4 0 0 0 

– 1 9 9 7 F or m). 

•	t his d e m a n d f or a m or e pr o p orti o n at e 

a p pr o a c h  i s  r ei nf or c e d  r at h e r  t h a n  

di mi nis h e d b y t h e a bilit y t o s e gr e g at e 

d el a y s  t h r o u g h  t e c h ni q u e s  s u c h  a s  

criti c al p at h a n al ysis;

•	s e v e r a n c e  s h o ul d  b e  u s e d  w h e r e  it  

is  p ossi bl e  s atisf a ct oril y  t o  s e p ar at e  

o ut t h e c a us es of disti n cti v e p arts of 

d el a y,  b ut  w h er e  t his  is  n ot  p ossi bl e 

a p p o rti o n m e nt  s h o ul d  b e  u s e d  t o  

d et er mi n e t h e e xt e nt of attri b uti o n t o 

c o n c urr e nt c a us es;

•	a p p orti o n m e nt  m a y  b e  a p pr o pri at e  

i n c as es w h er e t h e r el e v a nt e v e nts i n 

a c o nst r u cti o n pr oj e ct ar e eit h er n ot 

a m e n a bl e t o s atisf a ct or y s e gr e g ati o n, 

or  w h e r e  s u c h  s e g r e g ati o n  d o es  n ot  

m at e ri all y  i m p r o v e  r e s ol uti o n  of  

r es p o nsi bilit y f or c o n c urr e nt d el a y;

•	m a n y c o ntr a ct t er ms i n c o m m o n us e d o 

n ot a d dr ess t h es e s h ort c o mi n gs, or d o 

s o i n e ptl y (if n ot p er v ers el y).

T h e  a b o v e  i s  a n  i nt r o d u cti o n  t o  

ti m e  r el at e d  c o nt r a ct u al  p r o vi si o n s  

c o m m o nl y f o u n d wit hi n c o ntr a cts. D el a y 

t o c o m pl eti o n pr o v o k es hi g h e m oti o n at 

ti m es a n d it is i m p ort a nt f or t h e p arti es t o 

a v oi d a ‘ bl a m e c ult ur e’ d e v el o pi n g.

G o o d  c o m m u ni c ati o n  b et w e e n  t h e  

p arti es t o g et h er wit h t h e i m pl e m e nt ati o n 

of t h e a p pr o pri at e pr oj e ct m a n a g e m e nt 

s o Th w ar e c a n h el p t o f o c us t h e pr oj e ct 

o n  t h e  r e s p o n si bilit y  f o r  d el a y  at  a n  

e a rl y  st a g e  a n d  h o p ef ull y  e n g e n d e r  a  

c oll a b o r ati v e  m et h o d  of  w o r ki n g  t o  

o v er c o m e d el a ys b et w e e n t h e p arti es f or 

t h e g o o d of t h e pr oj e ct.  N A

D a vi d  Pri c e  B S c( H o ns),  L L B,  Di p Ar b,  

F RI C S,  F CI A r b,  B ar rist e r  S e ni or  Vi c e  

Pr esi d e nt of Hill I nt er n ati o n al

d a vi d pri c e @ hilli ntl. c o m
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3 8

M
ai nt ai ni n g t h e b al a n c e b et w e e n 

s u p pl y a n d d e m a n d is tri c k y at 

t he b est of ti mes. I n s hi p pi n g t he 

di ffi c ult y r ati n g is m ulti pli e d d u e t o t he l o n g 

l e a d ti m es b et we e n or d eri n g a n d d eli ver y.

I n t h e fe w ye ars b ef ore 2 0 0 8 t h e b o o m i n 

s hi p b uil di n g w as f u ell e d b y c he a p l o a ns a n d 

a gl o b al e c o n o m y f o u n d s ust e n a n c e i n t h e 

n oti o n al pri c e of pr o p ert y i n E ur o p e a n d 

t h e U S, wit h c o ns u m ers b orr o wi n g m o n e y 

a g ai nst t h e risi n g v al u e of t heir h o mes.

Th at b o o m c o ul d n e v er h a v e l ast e d a n d 

w h e n t h e c oll a ps e of t h e b a n ki n g s yst e m 

o c c urr e d t h e v ess el c a p a cit y c o nti n u e d t o 

gr o w f or a c o u pl e of ye ars l o n ger as c o ntr a cts 

si g n e d m o nt hs or ye ars e arli er were f ul fill e d.

To d a y t he i n herit a nc e of t he e arli er e xc ess 

is t h e tr a gi c f ail ure of m a n y y ar ds a n d t he l oss 

of i nc o me f or m a n y f a mili es. I n h u m a n ter ms 

t his is a c at astr o p h e, i n e c o n o mi c t er ms t h e 

d o w nt ur n is a n o p p ort u nit y t o get ri d of t he 

d e a d w o o d, t h os e y ar ds t h at ar e i n e ffi ci e nt 

a n d l a c k t he te c h n ol o gi c al k n o w h o w of s o me 

of t h eir c o m p etit ors.

O n e of t h e m ost hi g h pr o fil e of cl os ur es 

is t h e Ji a n gs u R o n gs h e n g y ar d, o n c e C hi n a’s 

bi g gest y ar d wit h s o me 3 0, 0 0 0 pl us e m pl o ye es. 

Th e y ar d h as l ai d i dl e si n c e Fe br u ar y w h e n 

t h e l ast of t h e 1 6 Val e or d ers of v ess els, t h e 

4 0 0, 0 0 0 d wt Ore Ni ng b o , w as d eli vere d. O nl y 

a f e w h u n dre d st a ff re m ai n at t h e y ar d a n d 

t h e y h a v e n ot b e e n p ai d si n c e N o v e m b er 

a c c or di n g t o l o c al n e ws r e p orts. ft e s a m e 

re p ort s a ys t h at y ar d n e g oti ati o ns re g ar di n g 

t h e R M B 2 0. 4 billi o n ( U S $ 3. 1 4 billi o n) d e bts 

t o a n u m b er of C hi nes e b a n ks, i ncl u di n g t he 

B a n k of C hi n a, C hi n a D e v el o p m e nt B a n k 

a n d t h e C hi n a Mi ns he n g B a n k.

M a n y ot h er y ar ds are u n d er t hre at i n t h e 

t hr e e  m aj or  s hi p b uil di n g  n ati o ns,  C hi n a,  

Ja p a n a n d S o ut h K ore a. ft ere is a f e el t h at 

a s e a- c h a n g e is t a ki n g pl a c e i n t h e i n d ustr y 

wit h a restr u ct uri n g of t he s hi p y ar ds i n all t he 

m aj or s hi p b uil di n g c o u ntri es, Ja p a n, S o ut h 

K ore a a n d C hi n a. I n C hi n a al o n e s o m e 9 0 0 

y ar ds  h a v e  cl os e d,  si n c e  l ast  y e ar  w h e n  

C A N SI, t h e C hi n a Ass o ci ati o n of N ati o n al 

S hi p b uil d ers, re p orte d t h at t h ere were 1, 6 0 0 

y ar ds o p er ati n g i n t he c o u ntr y.

Cl os ure m a y b e a res ult of t he e nf orc e me nt 

of t he Iss u e 5 5 dire cti ve o n w or ki n g pr a cti c es 

w hi c h B eiji n g e n a ct e d at t h e e n d of 2 0 1 1 

t o i m pr o v e e ffi ci e n c y i n t h e s e ct or, r e d u c e 

p oll uti o n a n d i n cr e as e q u alit y. Or it m a y 

si m pl y b e a r es ult of t h e h ars h e c o n o mi c 

c o n diti o ns f orci n g cl os ures a n d c o ns oli d ati o n, 

or a c o m bi n ati o n of t he t w o el e me nts.

W h at e v er, t h e r e as o n C a pt ai n T h o m as  

Wiss m a n n,  Pr e si d e nt  of  c o ns ult a nt s  

M ariti me S ol uti o ns, ar g u es: “ E ve n ass u mi n g 

n o m aj or s h o c ks t o t h e gl o b al e c o n o m y, t h e 

e v e nt u al r e c o v er y fr o m c urr e nt e c o n o mi c 

w e a k n ess pl us a n d e ns ui n g f ut ur e gr o wt h 

i n  s e a b or n e  tr a d e  a n d  t o n n a g e  d e m a n d,  

w orl d wi d e s hi p y ar d c a p a cit y r e q uir e m e nts 

i n  t h e  n e xt  1 5  y e ars  l o o k  s et  t o  b e  w ell  

b el o w t h e l e v els s e e n i n t h eir p e a k y e ar of 

pr o d u cti o n, 2 0 1 0. It is esti m ate d t h at, r at h er 

t h a n t he 5 1. 6 milli o n t o n nes of c a p a cit y t h at 

w as a cti ve i n 2 0 1 0, s o me 3 9. 8 milli o n t o n nes 

c o ul d b e re q uire d i n 1 5 ye ars, or a re d u cti o n 

of 2 2. 9 % fr o m 2 0 1 0. E v e n if ass u mi n g t h at 

m ore re g ul ati o ns c o me i nt o f orc e d uri n g t h at 

p eri o d a n d r e d u ci n g t h e r etir e m e nt a g e of 

vess els t o 2 5 i nste a d of 3 0 ye ars still a d e fi cit 

of ar o u n d 1 0. 5 % w o ul d re m ai n.”

A c c or di n g  t o  Wiss m a n n:  “ C hi n es e  

s hi p y ar ds are s e ei n g a ge n er al c o ns oli d ati o n 

pr o c ess t h at d e als wit h a m ar ket re b o u n d a n d 

n ot yet a re c o ver y d u e t o t he f a ct t h at pri c es 

w er e t o o l o w i n t h e t w o y e ars b ef or e 2 0 1 3. 

It is pr oj e cte d t h at t h e i n d ustr y is t o b ott o m 

o ut i n 2 0 1 5 a n d sl o wl y st art t o r e c o v er i n 

2 0 1 6. I n 2 0 1 5 t h e i n d ustr y still h as t o li v e 

wit h  l o w  m ar gi n  or d ers  fr o m  2 0 1 2.  T h e  

F e at ur e 1 |  C hi n a

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

S hi p b uil di n g is i n t h e d ol dr u ms. N ot o nl y h a v e o w n ers or d er e d t o o m u c h 

c a p a cit y i n pr e vi o us y e ars, b ut t h e gl o b al e c o n o mi c o utl o o k r e m ai ns 

u n c ert ai n. I n a d diti o n t h e c oll a ps e i n t h e pri c e of oil h as gi v e n o w n ers’ 

f urt h er c a us e f or c o n c er n. I n C hi n a t his m e a ns t h at m a n y y ar ds, a n d j o bs, ar e 

u n d er t hr e at

D e s ol ati o n r o w

S hi p s b uilt i n C hi n a 

i n t h e ftr st s e v e n 

m o nt h s of t hi s y e ar 

c o m p ar e d t o t h e 

s a m e p eri o d l a st 

y e ar

S o ur c e: 

Cl ar k s o n s R e s e ar c h

D A T E S
D eli v eri e s > B uil d er 

C o u ntr y > A si a/ P a cif -

i c > C hi n a P. R. ( N o)

D eli v eri e s > B uil d er 
C o u ntr y > A si a/
P a ci Th c > C hi n a P. R. 
( G T)

J a n 2 0 1 4 7 4  3, 2 1 3, 1 6 5 

F e b 2 0 1 4 2 3  9 7 6, 6 2 5 

M ar c h 2 0 1 4 5 2  2, 2 8 4, 0 0 5 

A pril 2 0 1 4 4 3  1, 9 1 4, 6 8 9 

M a y 2 0 1 4 3 9  1, 8 4 2, 3 2 2 

J u n e 2 0 1 4 5 4  2, 5 1 6, 6 5 2 

J ul y 2 0 1 4 4 1  1, 8 9 9, 7 1 3 

T O T A L 3 2 6 S HI P S         1 4, 2 8 7, 1 7 1 G T

J a n 2 0 1 5 8 6  3, 7 6 5, 1 0 2 

F e b 2 0 1 5 3 9  1, 6 6 4, 5 9 2 

M ar c h 2 0 1 5 3 7  1, 5 1 2, 6 5 3 

A pril 2 0 1 5 4 4  2, 3 4 2, 7 5 3 

M a y 2 0 1 5 4 2  1, 5 5 9, 9 5 4 

J u n e 2 0 1 5 5 2  2, 3 4 6, 0 5 2 

J ul y 2 0 1 5 3 4  1, 8 8 0, 5 8 3 

T O T A L 3 3 4 S HI P S         1 5, 0 7 1, 6 8 9 G T

N A S e pt 1 5 - p 3 8 + 4 0.i n d d   3 8 1 4/ 0 8/ 2 0 1 5   1 6: 0 6: 0 4



S c a nj et i s a l e a di n g gl o b al s u p pli er of t a n k cl e a ni n g e q ui p m e nt 

a n d  s ol uti o n s  f or  a n y  m ari n e  a n d  o ff s h or e  a p pli c ati o n.  S c a nj et 

d e si g n s a n d pr o d u c e s a r a n g e of fi x e d a n d p ort a bl e t a n k cl e a ni n g 

e q ui p m e nt, m ari n e pr ot e cti o n s y st e m s, hi g h l e v el o v er fill al ar m s, 

v a p o ur e mi s si o n c o ntr ol s y st e m s, t a n k l e v el g a u gi n g e q ui p m e nt 

a n d S c a n v e nt P/ V v al v e s. 

w w w. s c a nj et. s e

I N T E L LI G E N T 
T A N K M A N A G E M E N T

R EI N TJ E S G m b H | E u g e n- R ei ntj e s- Str a ß e 7 | 3 1 7 8 5 H a m el n | G er m a n y
P h o n e + 4 9  51  5 1 / 1 0 4- 0 | m ari n e @r ei ntj e s- g e ar s. d e  | w w w.r ei ntj e s- g e ar s. d e

R EI N TJ E S G e ar b o x es 
T h e b est c h oic e f or y o ur v ess el!

R EI N TJ E S  g e ar b o x es  of  t h e  V LJ  s eri es  h a v e  b e e n 
s p eci all y  d esi g n e d  f or  i nst all ati o n  i n  f ast  f erri es 
a n d  ot h er  v ess els  wit h  c o m p ar a bl y  hi g h  p erf or-
m a nc e d e m a n ds i n t h e p o w er r a n g e fr o m 6 0 0 t o 
1 3, 0 0 0 k W.

O wi n g t o t h eir d esi g n f or s p eci fi c ar e as of d e pl o y-
m e nt  t h e y  i m pr ess  wit h  a  w ei g ht o pti mis e d 
d esi g n, hi g h p o w er t o w ei g ht r ati os a n d e xc ell e nt 
r u n ni n g c h ar act eristic s.

C all us t o d a y!
W e h a v e t h e i d e al s ol uti o n f or y o ur v ess el, t o o!

V LJ 6 8 3 1

8 6 4 0 k W 1 2 0 0 r p m

Vi sit u s atM ari nt e c C hi n aD e c e m b er 2 0 1 5

N a v al Ar c hit e ct _ 2 9 7 x 9 5 _ S e p 2 0 1 5.i n d d   1 0 7. 0 8. 2 0 1 5   1 0: 5 4: 4 3

F u el c o n s u m pti o n  
u n d e r c o nt r ol

A r e y o u l o o ki n g f o r a r eli a bl e a n d a c c u r at e 
f u el m o nit o ri n g s y st e m ? E c o M A T E ®  f r o m 
K R O H N E M a ri n e i s t h e a n s w e r.

I n c o m bi n ati o n wit h t h e hi g hl y p r e ci s e O P TI M A S S C o ri oli s m a s s 

Th o w m et e r s, E c o M A T E ®  m o nit o r s f u el c o n s u m pti o n a n d/ o r 

b u n k e ri n g o v e r a s et ti m e p e ri o d o r i n r e g ul a r i nt e r v al s. 

•  M o d ul e b a s e d s y st e m wit h a hi g h d e g r e e of c u st o mi s ati o n 
m e et s a wi d e v a ri et y of r e q ui r e m e nt s a n d n e e d s

•  D e p e n d a bl e i nf o r m ati o n a b o ut t h e p r o c e s s all o w s f o r 
si g ni Th c a nt s a vi n g s i n f u el c o n s u m pti o n

•  M ai nt e n a n c e f r e e o p e r ati o n d u ri n g a l o n g lif e o n b o a r d

•  U s e r -f ri e n dl y s oft w a r e wit h a ut o m at e d r e p o rti n g f u n cti o n s

•  F ul ftll m e nt of c o mi n g r e q ui r e m e nt s f r o m I M O o r ot h e r 
a ut h o riti e s

K R O H N E M a ri n e – T h e m a ri n e i n d u st r y i s o u r w o rl d.

Pl e a s e s e e o u r w e b sit e f o r m o r e i nf o r m ati o n: 

w w w. k r o h n e - m a ri n e. c o m



4 0 T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

F e at ur e 1 |  C hi n a

re c essi o n of C hi n a’s s hi p b uil di n g s e ct or h as 

s e e n t h e cl osi n g of m a n y u n pr o d u cti v e a n d 

s p e c ul ati v e y ar ds as t h e s e ct or u n d er g o es 

c o ns oli d ati o n t h at is li kel y t o c arr y o n f or t he 

ne xt fe w ye ars.”

Ac c or di n g t o s o urc es i n C hi n a t he c o u ntr y 

n o w h as o nl y ar o u n d 7 0 0 a cti v e y ar ds wit h 

o nl y ar o u n d 8 5 h a vi n g re c ei v e d n e w or d ers 

t his ye ar.

“ O n e  pr e di cti o n  (fr o m  s o ur c es  t h at  

c a n n ot b e i n d e p e n d e ntl y v eri fi e d) i n cl u d e d 

t h e st at e m e nt ‘t h at a Th er t h e c o ns oli d ati o n 

p eri o d we will s e e o nl y 1 0 C hi nes e s hi p y ar ds 

a c c o u nti n g  f or  7 5 %  of  t h e  c o u ntr y’s  

s hi p b uil di n g m ar ket s h are’,” s a ys Wiss m a n n.

I n t he fi rst h alf of t his ye ar C A N SI s a ys t h at 

s hi p y ar ds i n C hi n a c o m pl ete d s hi ps t ot alli n g 

1 8. 5 3 milli o n t o n n es a n d t o o k n e w or d ers 

f or 1 1. 1 9 milli o n t o n n es. C A N SI f o c us e d a 

s ur v e y o n 8 8 c o m p a ni es a n d of t h es e t h eir 

t ot al  o ut p ut  a m o u nt e d  t o  R M B 2 0 5, 6 0 0  

billi o n ( U S $ 3 2. 1 9 billi o n) wit h e x p ort or d ers 

t ot alli n g U S $ 1 2. 7 7 billi o n.

Ac c or di n g t o Wiss m a n n e x e c uti v es 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 ni es i n Ja p a n, 

E ur o p e, C hi n a, S o ut h K ore a a n d t he U nite d 

St ates m e et a n n u all y at w h at is k n o w n as t he 

“J E C K U” s hi p b uil di n g s u m mit.

It r e pr es e nts o n e of t h e m ost i m p ort a nt 

s hi p b uil di n g  s u m mits  as  all  t h e  m aj or  

s hi p y ar ds i n t he w orl d are re pres e nte d.

P aris w as t h e v e n u e f or t h e l ast J E C K U 

me eti n g i n N o ve m b er l ast ye ar a n d here is a n 

a bstr a ct of t h e m ost i m p ort a nt p oi nts i n t h e 

c h air m a n, D a v e I w a m ot o’s, n ot e at t h e e n d 

of t h e m e eti n g: “ S u p pl y is still o utstri p pi n g 

d e m a n d i n t h e c o n v e nti o n al s hi p b uil di n g 

m ar k ets cr e ati n g i m b al a n c es i n t h e d a y-t o-

d a y  b usi n ess.  M e as ur es  h a v e  b e e n  t a k e n  

t o a d dr ess t his o v erc a p a cit y wit h t h e y ar ds 

f o c usi n g  o n  t h e  q u alit y  of  s hi p b uil di n g  

v ers us q u a ntit y a n d s p e ci alis ati o n i nt o n e w 

hi g h-te c h b usi n ess fi el ds s u c h as t he o ff s h ore 

m ar ket. H o we ver, t h es e m e as ures al o n e will 

n ot b e e n o u g h t o rest ore a he alt h y s u p pl y a n d 

d e m a n d b al a n c e i n t h e s e ct or. F urt h er i d e as 

a n d o pi ni o ns were p ut f or w ar d a n d dis c uss e d 

b y t he re gi o n al s hi p b uil di n g d el e g ati o ns.

“ F o c usi n g o n t h e e n vir o n m e nt al f o ot pri nt 

of s hi p pi n g o ff ers r e al o p p ort u niti es f or t h e 

s hi p b uil di n g s e ct or t o s u p p ort t h e r e m o v al 

of u n d er p erf or mi n g s hi ps fr o m t h e m ar k et 

a n d o ff er e n er g y e ffi  ci e nt, t e c h n ol o gi c all y 

a d v a n c e d v ess el s ol uti o ns t o t h e r e g ul at or y 

d e m a n ds,  w hi c h  ar e  pl a c e d  u p o n  t h e  

s e ct or. R e g ul ati o n, h e n c e i n n o v ati o n, is 

s e e n as a k e y dri v er t o pr o m ot e t h e fl e et 

r e n e w al i nt o e n er g y e ffi  ci e nt v ess el t y p es 

a n d f or t h e d e v el o p m e nt of t e c h n ol o gi es 

t o b e r etr o fi tt e d t o s hi ps t o all o w t h e m t o 

m e et t h e e n er g y e ffi  ci e nt d esi g n pr o fi l es 

r e q uir e d t o d a y. R e g ul ati o n n e e ds t o h a v e 

i m pl e m e nt ati o n c ert ai nt y i n or d er n ot t o 

i m p e d e t e c h n ol o g y d e v el o p m e nt.”

F o c u s i n g  o n  t e c h n ol o g i c al  

d e v el o p m e nts is a s hi Th  f or t h e i n d ustr y 

a n d  t h e  r e c e nt  c u r r e n c y  d e v al u ati o ns  

c o ul d  b e n efit  v e s s el  e x p o rt s  f r o m  

C hi n a, b ut hist ori c all y, a c c or di n g t o t h e 

Or g a nis ati o n of E c o n o mi c C o- O p er ati o n 

a n d  D e v el o p m e nt  ( O E C D)  t h e  f o c u s  

f or C hi n a’s s hi p b uil di n g i n d ustr y is as a 

str at e gi c i n d ustr y.  “ ft  e e c o n o mi c str at e g y 

i n  C hi n a  h as  i niti all y  b e e n  t o  d e v el o p 

s hi p y ar d  c a p a cit y  t o  s ust ai n  d o m e sti c  

e c o n o mi c d e v el o p m e nt,” s ai d a n O E C D 

r e p ort i nt o C hi n a s hi p b uil di n g i n 2 0 1 0.

L ast  y e ar  C hi n a  pr o d u c e d  3 2 6  s hi ps  

wit h a n L O A of m or e t h a n 1 0 0 m t ot alli n g 

1 4. 2 8 m  G T  i n  t h e  p e ri o d  b et w e e n  1  

J a n u ar y a n d 3 1 J ul y, a c c or di n g t o Cl ar ks o ns 

R es e ar c h. I n t h at s a m e p eri o d t his y e ar 

s o m e 3 3 4 s hi ps w er e d eli v er e d t ot alli n g 

1 5. 0 7 m G T, a n i n cr e as e of 5. 5 %.

C o m p ar e d t o t h e gl o b al o utl o o k t h es e 

ar e  p ositi v e  fi g ur es;  Cl ar ks o ns  f or e c ast  

d eli v e ri e s  of  1 9 0 3  s hi p s  f or  2 0 1 5  i n  

mi d- 2 0 1 4, b y J a n u ar y t h at h a d i n cr e as e d 

t o 2 1 5 0, b ut t h e r e vis e d fi g ur e t his m o nt h 

of j ust 8 0 0 s hi ps f or 2 0 1 5 r e v e als j ust h o w 

gr e at a d e cli n e a n d h o w r a pi d t h at d e cli n e 

h as b e e n.

ft  es e fi g ur es s hi n e a li g ht o n j ust h o w 

f ar t h e s u p pl y/ d e m a n d b al a n c e h as f all e n 

o ut of kilt er, wit h pr ess ur e o n t h e s hi p y ar ds 

t o r estr u ct ur e n o w b e c o mi n g irr esisti bl e 

a n d t h e pr ess ur e o n t h e s hi p o p er at ors als o 

i n cr e asi n g, t h e o utl o o k f or t h e n e xt f e w 

y e ars is i n d e e d bl e a k.  N A

T e st a p u bli s h er’ s st at e m e nt of cir c ul ati o n. I n t o d a y’ s b u si n e s s cli m at e

y o u c a n’t aff or d n ot t o.  O ur A B C C erti fi c at e pr o vi d e s a c c ur at e, i n d e p e n d e ntl y 

v eri fi e d cir c ul ati o n fi g ur e s, gi vi n g y o u c o n fi d e n c e i n y o ur a d v erti si n g i n v e st m e nt.

T h e N a v al Ar c hit e ct Gr o u p ( E n gli s h & C hi n e s e e diti o n s) 

a v er a g e n et cir c ul ati o n 1 5, 8 1 2 (t ot al)

J o h n P a yt e n o n + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E xt: 4 0 0 or e m ail j p a yt e n @ri n a. or g. u k

1. Cir c ul ati o n fi g ur e r el at e s t o p eri o d fr o m 0 1/ 0 1/ 1 4 t o 3 1/ 1 2/ 1 4

“ F o c usi n g o n t h e 
e n vir o n m e nt al 
f o ot pri nt of 
s hi p pi n g off ers r e al 
o p p ort u niti es f or 
t h e s hi p b uil di n g 
s e ct or t o s u p p ort 
t h e r e m o v al of 
u n d er p erf or mi n g 
s hi ps fr o m t h e 
m ar k et ”

N A S e pt 1 5 - p 3 8 + 4 0.i n d d   4 0 1 4/ 0 8/ 2 0 1 5   1 6: 0 6: 1 1



T H E P O W E R  
T O T U R N Y O U R W O R L D

A t hr ust er b y V et h Pr o p ulsi o n. A t y pi c al D ut c h pr o d u ct. 

T h e e n d r es ult is r o b ust, p o w erf ul a n d i ns pir e d b y y o ur 

s p e ci fi c n e e ds.

T  + 3 1 7 8 6 1 5 2 2 6 6 

w w w. v et h pr o p ul si o n. c o m 

V E T H _ 1 4 5 2 4 _ A d v _ K o m p a s _ 8 5 x 1 3 2 _ D E F   1 1 8- 1 2- 1 4   1 0: 2 7

R eli a bl e, fl a m e-fr e e i n st all ati o n s

Q ui c k er, e a si er i n st all ati o n a n d m ai nt e n a n c e

R e d u c e or eli mi n at e ti m e i n dr y d o c k

Gl o b al s u p p ort a v ail a bl e 2 4/ 7

victaulic.co m
© 2 0 1 5 VI C T A U LI C C O M P A N Y. A L L RI G H T S R E S E R V E D.

R eli a bl e, fl a m e-fr e e i n st all ati o n s

Q ui c k er, e a si er i n st all ati o n a n d m ai nt e n a n c e

R e d u c e or eli mi n at e ti m e i n dr y d o c k

Gl o b al s u p p ort a v ail a bl e 2 4/ 7

8 8 1 0 R E V A   0 4/ 2 0 1 5
© 2 0 1 5 VI C T A U LI C C O M P A N Y. A L L RI G H T S R E S E R V E D.

victaulic.co m

Fro m Your Traditional Joining Method



4 2

P
ass e n g e r  n u m b e r s  o n  C hi n e s e  

cr uis es a n d t h e n u m b er of cr uis es 

ori gi n ati n g i n C hi n a is gr o wi n g at a 

f a nt asti c r at e, al b eit fr o m a c o m p ar ati v el y 

l o w b as e. A 1 4. 6 % y e ar- o n- y e ar gr o wt h 

i n cr uis e s hi ps c alli n g at C hi n es e p orts, 

4 6 6 c alls i n all, m as ks t h e 4 3. 4 % i n cr e as e 

i n  p ass e n g e r  n u m b e rs,  8 6 0, 0 0 0  i n  all,  

7 4 0, 0 0 0 of w hi c h w er e C hi n es e.

Th at w as l ast y e ar, t his y e ar t h e C hi n a 

Cr uis e a n d Ya c ht I n d ust r y Ass o ci ati o n 

( C C YI A)  e x p e cts  t h e  n u m b ers  t o  p ass  

t h e o n e milli o n m ar k as s hi p o p er at ors 

i n c r e as e  t h e  n u m b e r  of  v ess els  i n  t h e  

C hi n es e cr uis e m ar k et b y 5 0 %, fr o m ei g ht 

t o 1 2. A c c or di n g t o t h e E x e c uti v e Vi c e 

Pr esi d e nt of t h e C C YI A Z h e n g Wei h a n g, 

t h e B eiji n g g o v er n m e nt h as d e m a n d e d 

t h at C hi n es e i n d ustr y st art t o b uil d n e w 

cr uis e v ess els a n d a n u m b er of y ar ds h a v e 

s ai d t h e y ar e k e e n t o e nt er t h e tr a d e.

H el g e H er m u n ds g år d, Ar e a M a n a g er 

& Dir e ct or Gl o b al Cr uis e C e ntr e at D N V 

G L – M ariti m e, t ol d Th e N a v al Arc hit ect  

t h at alt h o u g h n o cr uis e s hi ps ar e c urr e ntl y 

o n or d er, pl a ns t o e nt er t h e m ar k et ar e 

e v ol vi n g.

L at e  l ast  y e ar  t h e  C hi n es e  s hi p y ar d  

g r o u p,  C hi n a  St at e  S hi p b uil di n g  

C or p or ati o n ( C S S C), si g n e d a t hr e e- p art y 

M e m or a n d u m of U n d erst a n di n g ( M o U) 

wit h cr uis e o p er at or C ar ni v al C or p or ati o n 

a n d  It ali a n  s hi p b uil d e r  Fi n c a nti e ri  t o  

e x pl or e t h e p ossi bilit y of a j oi nt v e nt ur e 

i n cr uis e d esi g n a n d s hi p b uil di n g f or t h e 

C hi n es e m ar k et. 

M o r e  r e c e ntl y,  a n ot h e r  M o U  w a s  

si g n e d b et w e e n C ar ni v al C or p or ati o n a n d 

C hi n a M er c h a nts Gr o u p t o e x pl or e t h e 

p ot e nti al f or t w o j oi nt v e nt ur es ai m e d at 

a c c el er ati n g t h e d e v el o p m e nt a n d gr o wt h 

of t h e cr uis e i n d ustr y i n C hi n a.

“ T h e s e  c a s e s  s h o w  t h at  C hi n a  i s  

st e p pi n g  u p  its  pr e p ar ati o ns  f or  cr uis e 

s hi p  c o nst r u cti o n.  I n  m y  o pi ni o n,  w e  

d o n’t n e e d t o st art f r o m s cr at c h i n t h e 

c o nstr u cti o n of cr uis e li n ers. We’r e o p e n 

t o all o pti o ns, i n cl u di n g j oi nt c o nstr u cti o n 

wit h f or ei g n s hi p y ar ds a n d c o o p er ati o n 

wit h f or ei g n d esi g n ers,” s a ys Z h e n g.

P e r h a p s  S h a n g h ai  H u a r u n  D a d o n g  

D o c k y ar d, w hi c h w as t h e first C hi n es e 

y ar d t o pr o vi d e dr y d o c k a n d r e n o v ati o n 

s er vi c es f or C ar ni v al’s C ost a Atl a ntic a  is 

s h o wi n g t h e w a y f or w ar d t o ot h er l o c al 

y ar ds.

E v e n  t h o u g h  t h e r e  a r e  n o  c r ui s e  

s hi ps o n or d e r i n C hi n a, t h at will s ur el y 

c h a n g e  a s  t h e  i n d u st r y  i n  t h e  r e gi o n 

e v ol v e s.  T h e  a d v a nt a g e  of  a  C hi n e s e  

y a r d b uil di n g a v e s s el f or t h e C hi n e s e 

m a r k et  i s  cl e a r,  t h o s e  y a r d s  will  b e  

b ett e r  a bl e  t o  t ail o r  t h e  d e si g n s  of  

c r uis e s hi ps f or t h e l o c al c r uis e m ar k et 

as e st a bli s h e d E u r o p e a n a n d U S c r uis e 

li n e s a r e st r u g gli n g t o m e et t h e n e e d s 

of t h ei r C hi n e s e cli e nt s; a c c o r di n g t o 

H er m u n ds g år d t h at m e a ns t ail ori n g t h e 

s e r vi c e c o n c e pt t o t h e C hi n e s e m ar k et 

as w ell.

C o m pl ai nt s  f r o m  C hi n e s e  c r ui s e  

p ass e n g ers r a n g e d fr o m t h e f ail ur e of li n es 

t o s u ffi ci e ntl y r e c o g nis e t h os e w h o h a d 

p ai d m or e f or t h eir ti c k ets a n d tr e at t h e m 

a c c or di n gl y.  W hil e  ot h e rs  c o m pl ai n e d  

t h at t h er e w as n ot e n o u g h C hi n es e f o o d 

o n o ff er a b o ar d t h e v ess el.

T h e s e  c o m pl ai nt s  ar e  m e r el y  a b o ut  

c ult ur al t ast e, j ust as C hi n es e tr a v ell ers 

t e n d  t o  d ri n k  l e ss  a n d  ar e  l e ss  li k el y  

t o s p e n d a n e v e ni n g i n a cl u b, b ut f or 

H e r m u n d s g år d  t h e  r e al  c h all e n g e  f or  

C hi n a is t o “ p art n er wit h a E ur o p e a n y ar d, 

h o w e v er, n o n e of t h e m ar e r e all y willi n g 

t o d o s o b e c a us e t his will cr e at e a f ut ur e 

c o m p etit or.”

H e als o ar g u es t h at “t w o bi g c h all e n g es 

ar e c o m p et e n c e/ c a p a biliti es a n d a g o o d 

n et w or k of s u p pli ers – it will t a k e a l o n g 

ti m e t o d e v el o p t h es e,” h e s a ys.

Cr uis e i n d ustr y p ot e nti al i n C hi n a is 

bi g, e x pl ai ns H er m u n ds g år d, h e s a ys “t h e 

i n d ustr y f e els o pti misti c i n t h eir f ut ur e 

pr e di cti o ns f or C hi n a. I t hi n k w e will s e e 

C hi n a’s tr u e p ot e nti al w h e n br a n d n e w 

t o n n a g e h as b e e n o p er ati n g i n t h e m ar k et 

f or a w hil e.”

ft e e x p e ct ati o ns ar e t h at s hi ps s u c h as 

Q u a nt u m of t h e S e as a n d  G e nti n g Worl d 

will  b e  d e pl o y e d  i nt o  t h e  m ar k et  a n d  

H e r m u n ds g år d  s a ys  if  t h es e  s hi ps  ar e  

a s u c c ess w e will s e e a n a c c el er ati o n of 

t o n n a g e d e pl o y e d t o C hi n a. 

D N V  G L  a d ds:  “I n  t e r ms  of  c r uis e  

s hi p  b uil di n g,  C hi n a  w el c o m e s  m or e  

f or ei g n s hi p y ar ds, d esi g n ers a n d s u p pli ers 

t o  c o o p e r at e  wit h  C hi n es e  c o m p a ni es  

a n d  f o r m  j oi nt  v e nt u r e s.  T h e r e  i s  a  

h u g e p ot e nti al i n t h e s o ur ci n g of cr uis e 

m at e ri al s  a n d  f a ciliti e s.  C hi n a  mi g ht  

b e c o m e  t h e  Asi a n  s o u r ci n g  c e nt r e  f or  

cr uis e c o nstr u cti o n i n t h e n e ar f ut ur e.”

H o w e v er, f or t h e m o m e nt it is i m p ort a nt 

f or  t h e  fl e d gli n g  i n d u st r y  t h at  m or e  

i nt er n ati o n al o p er at ors d e pl o y t o n n a g e 

a n d d e v el o p t h e cr uis e e x p eri e n c e t h at 

will s uit t h e C hi n es e t ast e. 

F e at ur e 1 |  C hi n a

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

Cr uis e s hi p pi n g i n C hi n a is t a ki n g o ff a n d t h e s hi p y ar ds ar e h o pi n g t o g et a 

pi e c e of t h e a cti o n. H o w e v er, p e n etr ati n g t h e cr uis e s hi p b uil di n g m ar k et is 

si g ni fi c a ntl y m or e di ffi c ult t h a n it first a p p e ars; as k a n y K or e a n y ar d. C hi n es e 

s hi p b uil d ers, h o p e t o s u c c e e d w h er e ot h ers h a v e f ail e d

Li g hti n g C hi n a’s cr uis e f us e

h el g e h er m u n d s g år d, a r e a M a n a g er & 

Dir e ct or Gl o b al Cr ui s e C e ntr e at D n V G L 

s a y s t h at cr ui s e o p er at or s m u st t ail or t h eir 

s er vi c e s t o c at er f or C hi n e s e t a st e s
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T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

If t h at h a p p e ns t h e n t h er e is a c h a n c e 

t h at C hi n a will b e c o m e a s o ur ci n g m ar k et 

f or i nt er n ati o n al cr uis es, a n d t his mi g ht b e 

e q u all y i m p ort a nt t o t h e f ut ur e e v ol uti o n 

of t h e cr uis e i n d ustr y i n C hi n a.

“ O n e ot h er t hi n g wit h C hi n a is t h at t h e 

dist ri b uti o n  s yst e m  a n d  s al es  c h a n n els 

ar e a bit di ff er e nt t h a n f or e x a m pl e i n t h e 

U S a n d E ur o p e. This mi g ht b e a n e n a bl er 

f or f ast er gr o wt h t h a n w h at w e h a v e s e e n 

b ef or e. A c h all e n g e o n t h e ot h er si d e is t h at 

t h e p e o pl e’s o p p ort u nit y t o pl a n a v a c ati o n 

is sli g htl y di ff er e nt c o m p ar e d t o E ur o p e 

a n d U S, t his mi g ht a ff e ct t h e d e v el o p m e nt 

of t h e m ar k et,” s a ys H er m u n ds g år d. N A

Q u a nt u m of t h e S e a s  o n e of t h e w orl d’ s 

bi g g e st cr ui s e s hi p s will c all at p ort s i n 

C hi n a, b o o sti n g t h e r e gi o n al m ar k et

O p ti mi z e a n d r etr o fit e xi sti n g v e s s el s  

I m pr o v e d et ail s i n t h e e arl y d e si g n st a g e

A v oi d c o stl y a n d ti m e- c o n s u mi n g l a st- mi n ut e c h a n g e s t o t h e d e si g n

R e d u c e c o st s of s hi p o p er ati o n: U p t o 1 0 % r e d u cti o n i n f u el c o n s u m pti o n

f or c et e c h n ol o g y. c o m
d k h y dr o d y n a mi cs @f or c et e c h n ol o g y. c o m

C F D i m pr o v e s f u el ef fi ci e n c y
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D
elt a m a ri n  l a u n c h e d  it s  n e w  

s h o w c a s e  r o - p a x  v e s s el  

D elt a C h all e n g e r d u ri n g  t h e  

N or- S hi p pi n g  2 0 1 5  e x hi biti o n  i n  Osl o.  

B as e d o n D elt a m ari n’s e xt e nsi v e e x p eri e n c e, 

a n e n er g y e ffi ci e nt a n d e n vir o n m e nt all y 

fri e n dl y v ess el h as b e e n d e v el o p e d. Th e 

d esi g n i n c or p or at es i n u nf or es e e n w a ys t h e 

l at est t e c h n ol o gi es a v ail a bl e, a n d s o m e n ot 

s o n e w t e c h n ol o gi es, m a n y of w hi c h ar e 

n ot y et us e d o n a n y ot h er r o- p a x v ess els.

T o  r e d u c e  f u el  c o n s u m pti o n  t h e  

v ess el  h as  si x  r ot or  s ails  d e v el o p e d  b y  

N ors e p o w er, gi vi n g c a. 1 0 % of t h e t ot al 

pr o p ulsi o n p o w er ( 1. 3 M W). I m pr essi v e 

f u el  e c o n o m y  a n d  m a n o e u v r a bilit y  is  

g ai n e d  t h r o u g h  t h e  c o m bi n ati o n  of  

d u al-f u el el e ctri c m a c hi n er y, f o ur p o w er 

pl a nts ( 2 x 6 M W a n d 2 x 3 M W) a n d t h e 

n e w c o m p a ct A zi p o d D p o d pr o p ulsi o n 

s yst e m fr o m A B B. Th e st e eri n g u nit of t h e 

p o d c a n b e fitt e d i n o n e d e c k s o t h at it d o es 

n ot h a m p er t h e l o a di n g of c ars.

T h e  v ess el  will  h a v e  G T T  M ar k  III  

m e m br a n e  L N G  t a n ks  t ot alli n g  1, 2 0 0 m
3
. 

T h e t a n ks gi v e s u p eri or l a y o ut a d v a nt a g es 

m a ki n g ne w e fficie nt l o a di n g a n d u nl o a di n g 

c o n fi g ur ati o ns p ossi bl e wit h o ut d e cre asi n g 

p ass e n ger a n d c ar g o c a p acit y.

T h e  v ess el  utilis es  h e at  r e c o v er y  a n d  

d e m a n d  c o ntr oll e d  v e ntil ati o n  t o  e ns ur e  

m a xi m u m c o mf ort w hil e at t h e s a m e ti m e 

mi ni misi n g t he e ner g y c o ns u me d.

Ver y eff e cti v e l o a di n g a n d u nl o a di n g is 

g u ar a ntee d b y t he p ossi bilit y t o si m ult a ne o usl y 

l o a d a n d u nl o a d o n t w o l e vels of t h e l o wer 

h ol d. fte s hi p will h a ve a t ot al of 2, 7 2 0 m of 

tr ailer l a nes o n t he mai n a n d u p per dec k. ftere 

are 4 8 0 m c ar l a n es / 1 0 4 c ars i n t w o l e vels 

i n t he l o wer h ol d w hi c h c a n b e l o a d e d wit h 

m a xi m u m n u m b er of tr ailers. Alter n ati vel y b y 

me a ns of h oist a bl e c ar d e c ks i n us e, t he s hi p 

c o ul d b e l o a de d wit h m a xi m u m of 9 5 0 c ars.

“ C h all e n gi n g  t h e  e xisti n g  m et h o ds  a n d  

utilisi n g t h e l at est t e c h n ol o gi es h a ve al w a ys 

b e e n p art of D elt a m ari n’s p hil os o p h y. Wit h 

t he ne w Delt a C h alle nger  we ai m t o s h o w w h at 

t h e f ut ure’s c o m bi n e d p ass e n g er a n d c ar g o 

s hi p c o ul d b e. B y c o m bi ni n g t h e t o p-l e v el 

e xisti n g tec h n ol o g y, y o u c a n cre ate s o met hi n g 

u ni q u e b ut f u ncti o n al. fte ri g ht pr o d uct f or 

t he c ust o mer m a y n ot b e t he Delt a C h alle nger 

as s uc h, b ut t he i de a is t h at t o get her wit h t he 

c ust o m er a n d o ur p art n ers we c a n d e vel o p 

e x a ctl y t h e e xc e pti o n al s hi p t h at b est s er ves 

t h e  c ust o m er’s  s  f ut ur e  n e e ds,”  e x pl ai ns  

Delt a m ari n’s Ma n a ger, R & D Päi vi Hai k k ol a.

B or e c o ntr a ct
N ors e p o w er  O y  a n d  B or e  a n n o u n c e d  i n  

J u ne t he s uccessf ul s e a tri als of N ors e p o wer’s 

R ot or S ail S ol uti o n, a n e w wi n d pr o p ulsi o n 

tec h n ol o g y f or s hi ps. The R ot or S ail S ol uti o n 

w as i nst all e d o n t h e B ore- o w n e d 9, 7 0 0 d wt 

r o-r o c arrier Estr a de n . fte s e a tri als, veri fie d 

b y N A P A a n d s u p p orte d b y V T T Te c h ni c al 

R es e ar c h  C e ntr e  of  Fi nl a n d,  c o nfir m  f u el  

s a vi n gs of 2. 6 % usi n g a si n gle s m all R ot or S ail 

o n a r o ute i n t he N ort h S e a. Wit h t hes e f u el 

s a vi n gs, t he tec h n ol o g y h as a p a y b ac k p eri o d 

of f o ur ye ars. B as e d o n t he tri als, N ors e p o wer 

a n d B ore b elie ve t h at a f ull s yste m o n Estr a de n 

wit h t w o r ot ors h as t he p ote nti al t o deli ver 5 % 

e fficie nc y s a vi n gs o n a n o n g oi n g b asis. 

“ T h e  s u c c essf ul  tri als  of  o ur  wi n d  

t e c h n ol o g y are a gr o u n d- bre a ki n g m o m e nt 

n ot o nl y f or N ors e p o wer, a n d als o t he wi d er 

de vel o p me nt of wi n d pr o p ulsi o n te c h n ol o g y 

f or s hi p pi n g. Th e res ults s u g gest t h at w h e n 

N ors e p o wer’s te c h n ol o g y is i m pl e m e nte d at 

sc ale, it c a n pr o d uce u p t o 2 0 % net s a vi n gs i n 

f u el c osts wit h a p a y b ac k p eri o d of l ess t h a n 

f o ur ye ars at c urre nt f u el pri c es, c o n fir mi n g 

t h at  wi n d  t e c h n ol o gi es  ar e  c o m m er ci all y-

vi a bl e s ol uti o ns t h at re d u c e f u el a n d c ar b o n 

e missi o ns i n t he i n d ustr y,” s ai d T u o m as Ris ki, 

C E O, N ors e p o wer. 

T h e tri als w er e m e as ur e d a n d a n al ys e d  

wit h c o nti n u o us m o nit ori n g s yst e ms fr o m 

m ariti me d at a a n al ysis, s o Th w are a n d s er vices 

pr o vi der, N A P A a n d V T T Tec h nic al Res e arc h 

C e ntre of Fi nl a n d. V T T Te c h ni c al R es e arc h 

C e ntr e  of  Fi nl a n d  c oll e ct e d  d at a  o v er  a  

si x- m o nt h p eri o d, d uri n g w hi c h b ot h t h e  

R ot or S ail tec h n ol o g y a n d a ut o m ati o n s yste m 

w as o p er ati o n al 9 9 % of t he ti me.

F e at ur e 2 |  F e r ri e s

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

As o w n ers a n d o p er at ors s e e k t o c o m e u p wit h i n n o v ati v e e n vir o n m e nt al 

s ol uti o ns f or t h e f err y i n d ustr y, t h er e h a v e b e e n a n u m b er of n e w d esi g ns 

pr es e nt e d i n r e c e nt m o nt hs. S a n dr a S p e ar es i n v esti g at es

S o m et hi n g ol d, s o m et hi n g n e w. 
D elt a m ari n’s t e c h n ol o gi c al m arri a g e

T h e B or e f err y E str a d e n  wit h t h e N or s e p o w er R ot or s ail w hi c h it t e st e d gi vi n g c o n Thr m e d 

f u el s a vi n g s of 2. 6 % f or a si n gl e s m all r ot or

N A S e pt 1 5 - p 4 4 + 4 6.i n d d   4 4 1 4/ 0 8/ 2 0 1 5   1 4: 4 2: 5 3
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T H E P E R F E C T C O N N E C TI O N
B a c k e d u p b y o v e r 5 0 y e a r s of c r aft m a n s hi p a n d e x p e ri e n c e, H el k a m a c a bl e s a r e t e st e d i n t h e 

h a r s h e st c o n diti o n s a n d d e si g n e d t o m e et st a n d a r d s. W e e n a bl e t h e p e rf e ct c o n n e cti o n f o r b ot h 

m a ri n e a n d off s h o r e u s e. C o n n e ct wit h u s: w w w. h el k a m a bi c a. c o m

W olf s o n a d v ert.i n d d   1 1 6/ 1 2/ 2 0 0 8   1 6: 4 0: 5 9
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F e at ur e 2 |  F e r ri e s

T he res ults c o nfir me d t h at N ors e p o wer’s 

r ot or  is  a bl e  t o  pr o d u c e  l ar ge  a m o u nts  of  

t hr ust f orce, w hic h e n a bles c o nsi der a ble f uel 

s a vi n gs. R ei nf orci n g V T T’s fi n di n gs, N A P A 

c o n d ucte d a r a n d o mise d tri al t hat f o u n d cle ar 

a n d si g ni fic a nt s a vi n gs, d es pite l ar gel y c al m 

we at her c o n diti o ns t hr o u g h o ut t he st u d y. A Ther 

est a blis hi n g a b as eli ne pr o file of t he vess el i n 

n or mal o perati o n, t he R ot or Sail was acti vate d 

a n d de- acti v ate d at r a n d o m i nter v als t o verif y 

t hat a ny me as ure d e ffect w as s olel y d ue t o t he 

s ail, a n d t hat a ny be ne fit was me as ura ble acr oss 

t he vessel’s o perati n g pr o file.

The a ver a ge veri fie d f uel s a vi n gs d uri n g t he 

tri al i n N A P A’s a nal ysis was 2. 6 %. fte tri al was 

c o n d u ct e d usi n g Cl ass N K- N A P A G R E E N.  

“ As i m p arti al d at a a n al ysis a n d veri fic ati o n is 

vit al f or c h arterers a n d s hi p o w ners l o o ki n g t o 

retr o fit e fficie nc y tec h n ol o g y o nt o vess els, we 

use d b ot h r a n d o mise d tri alli n g a n d a d v a nce d 

st atistic al m o delli n g t o e ns ure o bjecti ve res ults. 

fte R ot or Sail o ffere d cle ar s a vi n gs a gai nst t his 

criteri a a n d a d ds t o a gr o wi n g list of i n n o vati ve 

ec o-e fficie nc y te c h n ol o gies t h at h a ve pr o ve d 

t h e ms el v es  t hr o u g h  r o b ust  d at a  c oll e cti o n  

a n d a d v a nce d a n al ytics,” s ai d Es a He ntti ne n, 

E xec uti ve Vice Presi de nt, N A P A. 

“ We are pr o u d t o b e t he first s hi p o w ner 

t o  i nst all  t h e  N ors e p o w er  R ot or  S ail,  a n d  

de m o nstr ate t hat wi n d pr o p ulsi o n tec h n ol o g y 

has veri fi a ble 5 % f uel s a vi n gs o n a ye arl y b asis, 

ca n be retr o fitte d wit h o ut a ny o ff- hire c osts, a n d 

is e xtre mel y e as y t o use i n practice. It’s o ur g o al 

t o fi n d w a ys t o est a blis h s ust ai n a ble s hi p pi n g 

wit h mi ni mal i m p act o n o ur e nvir o n me nt,” s ai d 

J ör ge n Ma ns ner us, Vice Presi de nt, B ore. 

T h e  N ors e p o w er  R ot or  S ail  S ol uti o n  is  

a m o d er nis e d versi o n of t he Fl ett ner r ot or  

– a s pi n ni n g c yli n der t h at us es t he Ma g n us 

e ffect t o h ar ness wi n d p o wer t o pr o pel a s hi p. 

W h e n t h e wi n d c o n diti o ns are f a v o ur a bl e,  

N orse p o wer R ot or Sails all o w t he mai n e n gi nes 

t o b e t hr ottle d b ac k, s a vi n g f uel a n d re d uci n g 

e missi o ns w hile pr o vi di n g t he p o wer nee de d t o 

mai nt ai n s pee d a n d v o ya ge ti me. 

C o m me nti n g o n t he B ore c o ntr act, Ris ki 

s ai d t he c o m p a n y h a d h a d ver y e nc o ur a gi n g 

res ults fr o m t he se atri als: “s o we c a n de fi nitel y 

see t hat o ur tec h n ol o g y is w or ki n g”. fte s yste m 

h as a bi g s a vi n gs p ote nti al a n d it l o o ks re all y 

pr o misi n g h e s a ys. T h e c o m p a n y is i n t h e  

pr ocess of deli veri n g a sec o n d u nit t o t he vessel 

b y t he e n d of t he ye ar. 

The p erf or m a nce is b ei n g me as ure d o n a 

c o nti n u o us b asis wit h Na p a, Ris ki s a ys. fte n 

t he y will h a ve a l o o k t o see if t he y c a n d o u ble 

t he s a vi n gs p ote nti al wit h t w o r ot ors. Ris ki s ays 

t he c o m p a ny is h o pi n g t o ha ve a n o verall s a vi n g 

of m ore t ha n 5 %.

S o is it e as y t o i nst all? T h e c o m p a n y is  

c urre ntl y usi n g a st a n d ar d pr o d uct fr o m Na p a. 

“It is a si m pl e a d d- o n i nterf ace t o t he b asic 

m o nit ori n g a n d res e arc h s yste m b y N A P A  

i m ple me nte d i n c o o perati o n wit h N orse p o wer,” 

says Ris ki. It is eas y t o fit a n d m o nit ori n g s yste ms 

c a n be i nst alle d t o verif y t he perf or ma nce of t he 

tec h n ol o g y. It s h o ul d als o be p ossi ble t o sell t he 

tec h n ol o g y as a ser vice i n t he l o n g ter m, he s ays.

There is i nterest i n t he tec h n ol o g y o n t he 

mar ket as well as selli n g it as a ser vice w here t he 

c ust o mer w o ul d be i nv oice d o n t he b asis of t he 

act u al veri fie d s a vi n gs, e x pl ai ns Ris ki. There is 

n o ot her pr o vi der o n t he mar ket, wit h a pr o d uct 

as de vel o p e d, he s a ys. H o w t he e q ui p me nt is 

ac q uire d o b vi o usl y d e p e n ds o n t he b al a nc e 

s heet of t he o w ner as t o w het her t he y w a nt t o 

p urc h ase t he e q ui p me nt wit h m ai nte n a nce or 

w het her t he y prefer t he ser vice m o del.

S o h o w m u c h d o es it c ost? I n t h e c as e of 

t h e B or e d eli v er y, t h e c ost f or t w o r ot ors is 

a p pr o xi m at el y € 7 0 0, 0 0 0 ( U S $ 7 6 5, 0 0 0) wit h 

t ur n k e y d eli v er y a n d a n e n er g y s a vi n g of 

a p pr o xi m at el y 5 %. Th es e ar e f airl y s m all 

r ot ors i n a bi g s hi p a n d Ris ki s a ys t h at t h e 

c o m p a n y is f airl y c o nfi d e nt t h at sl o w er 

st e a mi n g v ess els wit h bi g g er r ot ors c o ul d 

m a k e s a vi n gs of u p t o 2 0 %. 

Th e c o m p a n y’s p ortf oli o i n cl u d es t w o 

bi g g er r ot or m o d els, t h e o n e r u n ni n g o n 

B or e’s v ess el is 1 8 m b y 3 m, wit h t h e n e xt 

m o d els u p b ei n g 2 0 m b y 4 m a n d 3 0 m b y 

5 m. Th e c o m p a n y h as t h e a bilit y t o st art 

m a n uf a ct uri n g t h es e, Ris ki s a ys, b ut t h e 

c o m p a n y is l o o ki n g f or eit h er a c ust o m er 

or a p art n er t o m o v e t o t his st a g e. ft er e is 

a l ot of i nt er est a m o n g bi g g er o p er at ors, h e 

s a ys. Th er e is i nt er est i n t h e m ar k et “ b ut w e 

w o ul d v er y m u c h li k e t o cl os e o n e of t h e 

n e xt a gr e e m e nts.”

T h e  e q ui p m e nt  s h o ul d  p a y  f or  its elf  

wit hi n f o ur y e ars o n t h e c urr e nt pri ci n g 

l e v el  pr o vi d e d  t h e  wi n d  c o n diti o ns  ar e  

g o o d e n o u g h. “ W h e n y o u ar e usi n g wi n d 

pr o p ulsi o n, y o u h a v e t o h a v e as g o o d wi n d 

c o n diti o ns  as  p ossi bl e.  I’ m  n ot  s a yi n g  

t his  w o ul d  b e  t h e  s ol uti o n  f or  all  t h e  

c o ns u m pti o n pr o bl e ms of t h e e ntir e gl o b al 

fl e et, b ut i n ar e as wit h e n o u g h wi n d, y o u 

c a n m a k e a v er y g o o d b usi n ess c as e.”

T h e  p r o d u ct  i s  t h e r ef o r e  m o r e  

a p pr o pri at e  f or  c e rt ai n  m ar k et s  t h a n  

ot h ers. “ Th e m ost i m p ort a nt f a ct or is t h at 

y o u  h a v e  a  hi g h  e n o u g h  a v er a g e  wi n d  

s p e e d.” ft e s e c o n d p oi nt is f or t h e wi n d t o 

b e fr o m a f a v o ur a bl e dir e cti o n c o m p ar e d t o 

y o ur t y pi c al r o ut e, h e s a ys. Th e f a v o ur a bl e 

dir e cti o n is “t hr o u g h wi n d fr o m t h e b e a m,” 

h e  s a ys.  T hr e e  i nt er esti n g  m ar k et  ar e as 

i n cl u d e t h e N ort h S e a a n d B alti c S e a as w ell 

as t h e N ort h Atl a nti c a n d N ort h P a ci fi c.

T h e  pr ot ot y p e  h as  b e e n  r u n  wit h  a  

t hr o u g h wi n d s p e e d of 2 5 m p er s e c o n d at 

f ull s p e e d, wit h o ut a n y tr o u bl e, h e s a ys. Yo u 

c a n o p er at e t h e r ot or i n a n y ki n d of w e at h er 

a n d it is als o s af e t o us e i n a n y w e at h er 

c o n diti o ns b ut i n a h u g e st or m t h e i nt er est 

is n ot r e all y i n s a vi n g f u el. I n e ntir el y c al m 

c o n diti o ns, t h e t e c h n ol o g y is n ot g oi n g t o 

w or k pr o p erl y. “ W h e n y o u h a v e n o wi n d 

y o u ar e s a vi n g n ot hi n g. T o u n d erst a n d t h e 

p ot e nti al y o u h a v e t o c o m bi n e t h e w e at h er 

st atisti cs wit h y o ur r o ut e ar e a.”

I n t er ms of t h e f u el pri c e, if t his w as at 

t h e s a m e l e v els as l ast y e ar, t h er e w o ul d b e 

h alf t h e p a y b a c k wit h t h e n e w t e c h n ol o g y 

wit h a d o u bl e f u el pri c e, s a ys Ris ki. “ ft e 

s u bstit ut e f or o ur t e c h n ol o g y is a ct u all y 

h e a v y  f u el  oil.  T h e  m or e  e x p e nsi v e  t h e 

h e a v y f u el oil is, t h e m or e li k el y y o u ar e 

t o s e e o ur t e c h n ol o g y o n t h e o c e a ns. Th e 

m or e e x p e nsi v e it b e c o m es, t h e wi d er t h e 

m ar k et ar e a f or wi n d pr o p ulsi o n.”

Th e D elt a M ari n pr oj e ct w as a f as ci n ati n g 

pr oj e ct h e s ai d a n d “I t hi n k it is a g o o d 

s h o w c as e e x a m pl e of w h at c a n b e d o n e 

wit h t e c h n ol o gi es t h at ar e alr e a d y a v ail a bl e 

o n t h e m ar k et. N A

R e d eri

r e d eri A B G otl a n d h a s si g n e d 

a c o ntr a ct wit h G si  s hi p y ar d i n 

C hi n a f or o n e m or e p a s s e n g er a n d 

c ar g o s hi p wit h c a p a cit y f or 1, 6 5 0 

p a s s e n g er s. T h e or d er m e a n s t h at 

r e d eri A B G otl a n d h a s e x er ci s e d 

it s o pti o n t o or d er a si st er v e s s el 

t o t h e fir st v e s s el w h o s e c o ntr a ct s 

w er e p u bli s h e d i n a ut u m n 2 0 1 4. 

B ot h v e s s el s will b e o p er at e d 

wit h c hill e d n at ur al g a s, L N G, 

wit h si g ni fi c a nt e n vir o n m e nt al 

i m pr o v e m e nt.
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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 n tr ol s’ n e w i n t er n al t h er m o s t a ti c 3- W a y v al v e, 
i s  u ni q u e  d u e  t o  i t s  c o m p a c t  d e si g n  a n d  s elf- a c ti n g  

a c t u a ti o n.

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

a p pli c a ti o n s s u c h a s: c o m pr e s s or s, i n d u s tri al e n gi n e s, m ari n e,  
p o w er g e n er a ti o n, r e n e w a bl e e n er g y a m o n g o t h er s.

Wi t h  o ur  n e w  t h er m o s t a ti c  3- W a y  c o n tr ol  v al v e,  w e  ar e  
r e d efi ni n g  t h e  s t 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 a t e d e n gi n e er s a n d m a n uf a c t ur e d wi t h t h e b e s t m a t eri al s, 
o ur f ull y a u t o m a ti c t h er m o s t a ti 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 e t y, d ur a bili t y a n d fl e xi bili t 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
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T
he £ 1 2. 3 milli o n ( U S $ 1 9. 0 2 milli o n) 

c o ntr a ct  t o  b uil d  t h e  n e w  v ess el,  

k n o w n as H ull 7 2 7, w as a w ar de d l ast 

S e pte m b er a n d is t he first m aj or d e al f or t he 

c o m p a n y si n c e it w as t a k e n o v er b y Cl y d e 

Bl o wers C a pit al.

Th e n e w vess el is e x p e cte d t o b e l a u nc he d 

i n s pri n g 2 0 1 6, b ef or e e nt eri n g s er vi c e i n 

t h e a ut u m n of 2 0 1 6. It will us e a l o w c ar b o n 

h y bri d  s yst e m  t h at  c o m bi n es  tr a diti o n al  

di es el p o wer wit h el e ctri c b atter y p o wer. The 

s yst e m will l e a d t o a re d u cti o n i n f ossil f u el 

c o ns u m pti o n a n d c ar b o n e missi o ns. It will 

b e b uilt t o a c c o m m o d ate 1 5 0 p ass e n gers, 2 3 

c ars or t w o H G Vs, wit h a s er vi c e s p e e d of 

ni n e k n ots.

F er g us o n  S hi p b uil d ers,  P ort  Gl as g o w,  

S c otl a n d, w or ke d al o n gsi d e Gl as g o w b as e d 

s hi p d esi g n s p e ci alists S e at e c a n d el e ctri c al 

s p eci alists Tec- S o urce t o fit o ut t he t w o h y bri d 

f erri es. ft e f erri es will b e o p er at e d b y t h e 

c urre nt o p er at or, C al Ma c a n d will us e s o me 

of t he m ost i n n o v ati ve ne w ‘gree n’ tec h n ol o g y, 

i ncl u di n g b atter y b a n ks s u p pl yi n g a mi ni m u m 

of 2 0 % of t he e ner g y c o ns u me d o n b o ar d. fte 

f err y is p o w ere d b y s m all di es el g e n er at or 

s ets, fee di n g p o wer t o a 4 0 0 v olt s witc h b o ar d, 

w hi c h s u p pli es p o wer t o el e ctri c pr o p ulsi o n 

m ot ors t h at t ur n t he pr o p ulsi o n u nits.

I n a d diti o n, t w o lit hi u m-i o n b atter y b a n ks 

wit h a t ot al of 7 0 0 k W h als o s u p pl y p o wer t o 

t he u nits re d uci n g f uel a n d C O2  c o ns u m pti o n 

b y at le ast 2 0 %. fte b atter y b a n ks are c h ar ge d 

o ver ni g ht fr o m t he m ai ns.

The vess el desi g n a n d p o wer c o n fi g ur ati o n 

a d diti o n all y  r e alis e  1 9- 2 4 %  s a vi n gs  of  

p o w er  i n p ut  t o  t h e  pr o p ulsi o n  u nits  o v er  

a c o n v e nti o n al di es el m e c h a ni c al s ol uti o n  

re d uci n g C O2 , S O x a n d N O x e missi o ns.

M e a n w hil e,  It al y- b as e d  cl assifi c ati o n  

s o ciet y RI Na h as l a u nc he d a m aj or ferr y s afet y 

i niti ati v e. ft e Ass et I nt e grit y M a n a g e m e nt 

s c h e m e  f or  r o- p a x  f erri es  c o v ers  fir e  ris k  

miti g ati o n,  si n gl e-f ail ur e  ris k  ass ess m e nt,  

e n h a n c e d  pl a n n e d  m ai nt e n a n c e  a n d  

c o n diti o n- b as e d m o nit ori n g a n d als o f o o d 

a n d b a ct eri ol o gi c al ris k m a n a g e m e nt. T h e 

i niti ati v e  als o  c o v ers  s p e cifi c  tr ai ni n g  f or  

r o- p a x cre ws, i ncl u di n g b e h a vi o ur al tr ai ni n g 

t o a v oi d a n d m a n a ge cris es,

P a ol o M or etti, G e n er al M a n a g er M ari n e, 

RI N a S er vi c es, s a ys: “ Wit h o v er 3 0 0 f erri es 

i n o ur cl ass w e ar e t h e w orl d l e a d ers i n 

r o- p a x f err y s af et y. Th at gi v es us t w o t hi n gs. 

O n e is a l ot of e x p eri e n c e a n d f e e d b a c k 

fr o m v ess els i n s er vi c e, t h e ot h er is a s e ns e 

of r es p o nsi bilit y. We f e el t h at as t h e cl ass of 

c h oi c e f or t h es e t y p es of v ess el w e s h o ul d 

s h o w a l e a d i n s af et y st a n d ar ds w hi c h g o 

b e y o n d r e g ul at or y b asi cs.”

RI N a’s  p a c k a g e  of  i niti ati v es  b uil ds  o n  

its re c e nt w or k wit h m aj or cr uis e a n d f err y 

o p er at ors t o e xte n d t ail ore d ris k m a n a ge me nt 

s er vi c es t o t h e m ari ne i n d ustr y. 

M or etti  s a ys:  “ O ur  e x p eri e n c e  s h o ws  

t h at o p er ati o n a n d m ai nt e n a n c e of t h es e 

v ess els m erit p arti c ul ar att e nti o n. E xt e n di n g 

t ar g et e d  ri s k- m a n a g e m e nt  t o  r o- p a x  

o p er ati o n will bri n g b e n e fits f or o p er at ors 

a n d i n o v er all s af et y.” 

S p e ci fi c p arts of t he r o- p a x p a c k a ge are a 

fire ris k i de nti fic ati o n a n d miti g ati o n s er vice, 

a s eries of tr ai ni n g c o urs es f or cre ws a n d s h ore 

st a ff w hic h f o c us o n te a m w or k a n d b e h a vi o ur 

i n a crisis, a n d a s er vice t o i de ntif y a n d miti g ate 

t h e ris k of a n y si n gl e f ail ure i m p a cti n g t h e 

s hi p a n d its o p er ati o ns s e verel y. There is als o 

a f o c us o n c o n diti o n- b as e d m o nit ori n g a n d 

e n h a nce d a n d t ar gete d pl a n ne d m ai nte n a nce 

a n d  a  b a ct eri ol o gi c al  ris k  ass ess m e nt  a n d  

miti g ati o n s er vi c e. The first c o m p a n y t o us e 

t h e n e w p a c k a g e is Gri m al di Li n es, w hi c h 

will i m ple me nt t he me as ures o n t he 2 2. 5 k n ot 

9 5 4- p ass e n ger r o- p a x vess el Fl ore nci a .

“ W h at  w e  ar e  d oi n g  is  bri n gi n g  t h e 

di s ci pli n e s  u s e d  i n  off s h o r e  i n d u st r y  

i nt o p ass e n g er s hi p o p er ati o ns,” e x pl ai ns 

M o r etti.  “It  b e g a n  wit h  a  h ot  s p ot  

a n al ysis s e r vi c e a n d w e h a v e e xt e n d e d 

t h at t o a Si n gl e P oi nt of F ail ur e st a n d ar d 

a p pr o a c h.   T h e  s c o p e  of  t hi s  a n al y si s 

i s  t o  a ss e ss  t h e  ri s k  a ss o ci at e d  wit h  a 

si n gl e  f ail u r e  of  p arti c ul ar  e q ui p m e nt 

o r  s y st e m s  w hi c h  m a y  h a v e  s e v e r e  

c o ns e q u e n c es o n t h e s hi p’s s e r vi c e a n d 

o p e r ati o n  a n d  t o  i d e ntif y  t h e  m o st  

a p pr o pri at e miti g ati n g m e as u r e s t o b e 

i m pl e m e nt e d. Th e a n al ysis e v al u at es t h e 

s hi p’s s yst e m a v ail a bilit y i n t h e c as e of 

a n y si n gl e f ail ur e.”

Th e s yst e ms t o b e a n al ys e d, w hi c h c a n 

i n cl u d e  pr o p ulsi o n  a n d  s af et y  s yst e ms, 

n a vi g ati o n  s y st e m s,  s a nit ati o n  a n d  

h ot el  s er vi c es,  t h e  c o ns e q u e n c es  t o  b e 

c o nsi d er e d f or t h e p e o pl e o n b o ar d a n d 

t h e d e fi niti o n of li k eli h o o d ar e all d e ci d e d 

i n  c o o p e r ati o n  wit h  t h e  c u st o m e r s  

d e p e n di n g o n t h eir o bj e cti v es. 

“ We  t hi n k  of  t his  as  a  M ari n e  Ass et  

I nt e grit y S yst e m, a n d t h at w as t h e pl atf or m 

f or d e v el o pi n g a s p e ci fi c p a c k a g e f or r o- p a x 

f erri es,” s a ys M or etti. “ As it g o es b e y o n d 

pr es cri pti v e r e q uir e m e nts it c a n b e t ail or e d 

t o t h e i n di vi d u al cir c u mst a n c es, s hi ps a n d 

r o ut es of e a c h o p er at or. O ur e x p eri e n c e 

h el ps t h e m t o f o c us o n t h e t hi n gs t h at mi g ht 

g o wr o n g a n d t h e c o ns e q u e n c es if t h e y d o, 

a n d  t h e n  o ur  ris k  m a n a g e m e nt  s er vi c es  

h el p t o fi n d w a ys t o li mit t h e li k eli h o o d of 

t h os e criti c al iss u es g oi n g wr o n g. It m e a ns 

t a ki n g a l o n g h ar d l o o k at h o w bi g c o m pl e x 

s yst e ms li k e r o- p a x a n d ot h er p ass e n g er 

s hi ps w or k. It c o v ers n ot j ust m a c hi n er y a n d 

s yst e ms a n d o p er ati o ns b ut iss u es s u c h as 

b a ct eri ol o gi c al ris k, w hi c h is a bi g c o n c er n 

f or p ass e n g er s hi ps. It is si m pl e i n pri n ci pl e, 

v er y c o m pl e x i n pr a cti c e, a n d r e q uir es b ot h 

e x p eri e n c e a n d s p e ci fi c s kills.”

F err y a g e n d a
S o m e  of  t h e  l at est  i n n o v ati o ns  i n  f err y  

t e c h n ol o g y  will  b e  f e at u r e d  at  t r a d e  

ass o ci ati o n  I nt erf err y’s  4 0t h  a n ni v ers ar y  

a n n u al  c o nf e r e n c e  i n  C o p e n h a g e n   

i n O ct o b er. 

Pres e nt ati o ns will i n cl u d e o n e fr o m Os k ar 

L e v a n d er, V P I n n o v ati o n, E n gi n e eri n g & 

Te c h n ol o g y, R olls- R o y c e M ari n e, Fi nl a n d, 

w hi c h will c o v er a v ari et y of t o pi cs, s u c h 

as i n cr e as e d a ut o m ati o n, s m art c o ntr ols, 

r o b oti cs, o pti mis ati o n a n d d e cisi o n s u p p ort 

t o ols,  e q ui p m e nt  a n d  s y st e m  h e alt h  

m a n a g e m e nt a n d pr e di cti v e m ai nt e n a n c e 

s c h e m es. S hi p i nt elli g e n c e will als o dri v e 

t h e  d e v el o p m e nt  of  r e m ot e  c o ntr ol  a n d  

a ut o n o m o us s ol uti o ns. ft e first u n m a n n e d 

c o m m er ci al  s hi ps  will  li k el y  b e  l o c all y  

o p er at e d v ess els, si n c e si n gl e fl a g st at es c a n 

p er mit t h eir o p er ati o n b ef or e i nt er n ati o n al 

r e g ul ati o ns ar e i n pl a c e.

F e at ur e 2 |  F e r ri e s

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

F er g us o n M ari n e E n gi n e eri n g Lt d ( F M E L) is b uil di n g a t hir d h y bri d f err y 

w hi c h is d u e t o b e d eli v er e d n e xt y e ar. S a n dr a S p e ar es r e p orts

T hir d h y bri d f err y f or C al M a c   
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T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

O n e pri m e c a n di d ate f or e arl y a d o pti o n is 

t he r o a d ferr y. The y o p er ate wit hi n a c o n fi ne d 

ar e a a n d t h er e is a cl e ar d esir e t o a d dr ess 

t h e cr e w c ost. St u di es h a v e i n di c at e d t h at 

m ost ess e nti al t e c h n ol o g y b uil di n g bl o c ks 

ar e alr e a d y i n pl a c e, b ut pr a cti c al m ari n e 

s ol uti o ns will still re q uire s o me d e vel o p me nt 

e ff orts. Th e pl a n n e d r o a d m a ps i n di c at e t h at 

t he first re m ote c o ntr olle d ferr y de m o nstr at or 

c o ul d hit t he w ater wit hi n 4- 5 ye ars.

T u o m as  Ris ki,  C E O,  N ors e p o w er  will  

b e  i ntr o d u ci n g  t h e  c o m p a n y’s  R ot or  S ail  

s ol uti o n w hil e Br u n o B o u c k a ert c o m merci al 

dire ct or, of H ull Va n e will b e l o o ki n g at t h e  

f u el s a vi n g d e vi c e i n t he f or m of a h y dr of oil-

t y p e a p p e n d a g e, fi x e d t o t h e st er n of a s hi p. 

ft e u n d er w at er wi n g g e n er at es a b e n e fi ci al 

lift  f or c e  -  a n gl e d  f or w ar d  a n d  t h er ef or e  

pr o vi di n g f or w ar d t hr ust - a n d re d u c es t h e 

w a ve- m a ki n g resist a nc e of a s hi p b y re d u ci n g 

t h e st er n w a v e pr o d u c e d. W h e n s aili n g i n 

w a ves, t he H ull Va ne re d uc es pitc hi n g, r olli n g 

a n d y a wi n g a n d t h er ef or e als o t h e a d d e d 

resist a nc e c a us e d b y t hes e m oti o ns.  

Eliz a G a g atsi, S e ni or Pr oj e ct M a n a ger a n d 

h e a d of t h e Frei g ht Tr a ns p ort a n d L o gisti cs 

U nit, Hell e ni c I nstit ut e of Tr a ns p ort, will 

c o nsi d er E-f err y, a n e w pr oj e ct s u p p ort e d 

b y t h e E ur o p e a n H 2 0 2 0 i niti ati v e i n v ol vi n g 

t h e d esi g n, b uil di n g a n d d e m o nstr ati o n of 

a f ull y el e ctri c p o w er e d ‘gr e e n’ f err y w hi c h 

c a n o p er ate wit h l o w e n vir o n me nt al i m p a ct, 

w hil e Ulf T u d e m of E ffe ct S hi ps I nter n ati o n al 

will pres e nt B B G R E E N, a 3 0 K n ot El e ctri c 

C o m m uter Ferr y.

T h e  B B  G R E E N  v ess els  will  b e  b uilt  

fr o m a v a c u u m-i nf us e d c ar b o n s a n d wi c h, 

D e vi n y c ell.   A n e w, hi g h e ffi ci e n c y b att er y 

el e ctri c a n d c o ntr a r ot ati n g p o d pr o p ulsi o n 

dri v eli n e f or t h e pr ot ot y p e v ess el h as b e e n 

d e vel o p e d b y E c h a n di a of S we d e n. P o weri n g 

c o m es fr o m a n e w Lit hi u m I o n Tit a n at e  

b att er y, d e v el o p e d b y E mr ol fr o m B el gi u m. 

BJ B fr o m L at vi a h as b e e n r es p o nsi bl e f or 

t h e c o nstr u cti o n of t h e v ess el. Ulf T u d e m is 

pr oj e ct c o or di n at or.

Fire o n b o ar d ferri es h as b e e n of i ncre asi n g 

c o n c er n  a n d  J a vi er  H er b o n,  m a n a gi n g  

dir e ct or,  C B G  S yst e ms,  A ustr ali a  will  b e  

c o nsi d eri n g t he iss u e.

ft e i n h ere nt di ffi c ult y of assisti n g vess els 

w hil e  o p er ati n g  at  s e a  c o m p o u n ds  t h e  

c o ns e q u e nc es of o n b o ar d fires t o p ote nti all y 

c at astr o p hi c r es ults.  Gi v e n t h e hi g h ris k 

i n v ol ve d, mi ni misi n g t h e p ossi bilit y of a fire 

st arti n g, a n d li miti n g its c a p a cit y t o s pre a d, 

b e c o m es p ar a m o u nt. ftis pres e nt ati o n will 

c o n c e ntr at e o n t h e l att er - c o ntr olli n g t h e 

s pr e a d of fir e.  Th e f u n cti o n of p assi v e fir e 

pr ote cti o n is t o c o nt ai n a fire wit hi n a li mite d 

ar e a a n d m ai nt ai n s e p ar ati o n b et w e e n t h e 

fir e ori gi n a n d a dj a c e nt ar e as i n t h e v ess el.  

Tr a diti o n all y, p assi ve fire pr ote cti o n h as b e e n 

i n t h e f or m of a fi br o us bl a n k et wr a p p e d 

a cr oss t he pr o fil e of e ver y b e a m a n d sti ffe ner 

o n t he b ul k he a ds a n d dec k he a ds.  Li g ht wei g ht 

p a n elis e d str u ct ur al fire pr ot e cti o n pr o vi d es 

c o n v e ni e n c es a n d e ffi ci e n ci es n ot p ossi bl e 

wit h tr a diti o n al i ns ul ati o n. 

T h e  li g ht w ei g ht  s y st e m s  h a v e  

r e v ol uti o nis e d  str u ct ur al  fir e  pr ot e cti o n  

i n hi g h s p e e d cr a ft o v er t h e l ast 3 0 y e ars, 

a n d  m or e  r e c e ntl y  t h e  b e n efits  ar e  als o  

b e gi n ni n g t o b e a p pli e d m ore br o a dl y t o t he 

ot h er t y p es of v ess els – C B G S yst e ms h as 

d e v el o p e d  s e v er al  i n n o v ati v e  li g ht w ei g ht  

p a n elis e d str u ct ur e fir e pr ot e cti o n s yst e ms 

f or i nst all ati o n i n m ore t h a n 7 0 c o m m erci al 

a n d n a v y vess els.  

T o m m y Hert z b er g, fir e r es e ar c h s e cti o n 

m a n a g er, S P Te c h ni c al R es e ar c h I nstit ut e 

of  S w e d e n  will  l o o k  at  r es e ar c h  a n d  

d e vel o p me nt rel ate d t o fire s afet y w he n usi n g 

F R P ( fi bre rei nf orc e d p ol y m er) c o m p osit es 

i n s hi ps. I n 2 0 1 0, r es e ar c h s u p p ort e d t h e 

re alis ati o n of t h e w orl d’s first f ull y c erti fi e d 

H S C i n F R P c o m p osite.  

A m p ere, t he w orl d’s first l ar ge f ull y el e ctri c 

v ess el  o p er at e d  b y  N orl e d  a n d  d esi g n e d  

a n d c o nstr u ct e d b y Fj ellstr a n d, t h e D N V 

G L cl ass e d c ar ferr y is a f ull y b att er y dri ve n 

c at a m ar a n m a d e of al u mi ni u m. 

C o m p ar e d  t o  a  st a n d ar d  di es el  f err y  

s er vi n g t h e s a m e r o ut e, A m pere s a ves a b o ut 

o n e milli o n litres of f u el a n n u all y, as well as 

pr e v e nti n g 2, 6 4 0t o n n es of c ar b o n di o xi d e 

fr o m e nt eri n g t h e at m os p h er e. E missi o ns 

of  p arti c ul at e  m att er,  N O x  a n d  S O x  ar e  

als o eli mi n at e d. I n e c o n o mi c t er ms, b att er y 

h y bri dis ati o n of ferri es c a n pr o vi d e p ote nti al 

f u el  c ost  s a vi n gs  of  1 0 %  t o  3 0 %,  wit h  a  

p a y b a c k ti m e of t hr e e t o fi v e y e ars, w hil e 

all- el e ctri c  f erri es  c a n  pr o d u c e  f u el  c ost  

s a vi n gs of 5 0 % t o 8 0 %. 

Th e c o m bi n ati o n of t h e sli m al u mi ni u m 

c at a m ar a n  h ull  a n d  pr o p ulsi o n  s yst e m  

of  2  x  4 5 0 k W  A zi m ut h  t hr ust ers  a n d  

2  x  4 5 0 k W  el e ctri c  m ot ors  m e a ns  t h e  

A m p er e is o pti mis e d f or e n er g y e ffi ci e n c y, 

w hil e at t h e s a m e ti m e gi vi n g t h e v ess el 

v er y g o o d l o w s p e e d a n d m a n o e u vri n g 

c h ar a ct eristi cs. A m p er e h as t h e D N V G L 

cl ass n ot ati o n 1 A 1 L C R 4 ( n or) C ar F err y 

C B att er y P o w er. N A

T H R E E I N O N E
L 01 – pr o p ul si o n, t hr u st er, a zi m ut h c o ntr ol l e v er

T Y P E A P P R O V E D: 
E N 6 0 9 4 5 a n d I A C S E1 0, I P 5 6

T h e w orl d’ s fi  r st t y p e a p pr o v e d c o ntr ol l e v er wit h b uilt-i n el- s h a   , s o   w ar e 
s e   i n g s of d et e nt s a n d br a k e s a n d  f or c e f e e d b a c k wit h o ut u s e of m ot or s.

V er y c o m p etiti v e pri c e s.

T al k t o u s : + 4 7 3 3 0 31 8 5 0     s al e s @lil a a s. n o     w w w.lil a a s. n o
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T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

V e s s el T y p e 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 2 0 1 0 2 0 1 1 2 0 1 2 2 0 1 3 2 0 1 4 2 0 1 5 S c h e d ul e d O r d e r b o o k

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 0 1 5 2 0 1 6 2 0 1 7

V L C C  > = 2 0 0, 0 0 0 1 5 1 4 1 5 1 6 5 1 3 1 5 1 4 1 8 2 3 3 2 2 1 3 0 2 4 3 5 2 7 2 7 2 2 2 1 9 1 4 1 0 9 1 2 6 3 3 3

S u e z m a x  1 2 0- 2 0 0, 0 0 0 1 7 1 0 1 6 9 1 4 1 2 1 5 1 0 9 5 2 2 2 3 2 8 1 3 2 5 1 8 3 1 1 6 2 5 6 4 4 8 1 4 2 4 3

Afr a m a x 8 0- 1 2 0, 0 0 0 3 1 2 1 3 5 3 0 2 9 2 1 2 8 2 8 2 4 4 4 6 2 3 4 3 7 3 1 2 8 3 1 2 9 1 4 1 3 5 4 1 3 2 1 1 8 6 0 4 7

P a n a m a x Ta n k ers 6 0- 8 0, 0 0 0 2 6 1 1 2 4 2 1 2 5 2 0 2 6 1 5 1 6 2 7 2 6 1 2 1 5 1 6 1 8 8 8 6 6 4 3 1 2 3 2 7 2 0

Pr o d u cts 3 0- 6 0, 0 0 0 5 8 6 0 5 1 4 8 5 9 5 6 6 8 6 6 7 3 9 2 9 1 6 7 6 3 4 3 4 5 2 3 2 5 3 0 4 9 2 7 4 8 4 9 5 7 5 3 1 1 7 2 9

Pr o d u cts 1 0- 3 0, 0 0 0 3 4 3 5 2 9 8 1 0 7 6 5 5 6 7 9 8 1 2 2 6 2 2 7 3 3 1 0

C h e m & S p e c. 1 0- 6 0, 0 0 0 2 7 3 4 3 5 4 1 5 6 4 5 6 2 6 2 8 1 1 0 4 1 0 7 7 1 7 9 6 3 5 2 4 5 4 1 1 1 1 2 1 6 1 3 1 3 3 8 4 0 1 2 7 4 8

Ta n k ers < 1 0, 0 0 0 2 5 1 7 2 7 2 7 2 0 2 6 3 1 4 3 5 9 8 8 6 8 6 9 6 0 4 3 5 1 4 8 6 5 3 4 2 9 2 5 2 2 1 9 7 2 7 1 8 1

C a p esi z e > 1 0 0, 0 0 0 2 1 2 0 2 2 2 5 3 2 2 8 2 9 2 7 2 0 2 4 3 4 7 7 1 0 1 1 1 2 1 2 8 1 2 3 1 4 8 6 5 6 3 4 0 5 6 3 8 4 6 5 7 1 7 7 3 2

P a n a m a x 8 0- 1 0 0, 0 0 0 3 3 6 1 1 2 2 2 3 2 2 1 6 1 5 1 7 2 7 2 1 6 0 6 0 8 2 9 7 1 4 0 9 5 1 0 0 6 8 6 2 3 5 5 7 6 9 1 8 1 4 5

P a n a m a x  6 5- 8 0, 0 0 0 3 5 3 9 4 1 3 5 3 6 2 6 2 2 2 2 2 3 2 0 1 8 1 5 1 8 3 3 3 9 4 6 5 4 3 9 3 4 4 3 4 4 2 3 2 2 2 5 2 1 4

H a n d y m a x 4 0- 6 5, 0 0 0 3 7 4 3 5 2 4 8 5 3 4 0 5 0 5 0 6 6 5 9 8 6 1 0 0 1 6 8 1 6 8 1 9 5 1 9 8 2 2 6 1 4 6 1 4 7 1 1 8 9 6 9 8 1 3 9 1 6 2 3 9 8 8 9

H a n d ysi z e 1 0- 4 0, 0 0 0 3 0 3 5 3 2 3 8 3 3 3 3 4 3 5 4 6 5 6 0 8 9 1 1 7 1 4 2 1 5 6 1 6 0 1 7 0 2 1 1 1 1 3 1 1 1 7 3 8 9 6 8 1 0 1 9 2 2 2 5 6 3

C o m b os > 1 0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 2 2 0 0 0 0 0 0 0 0 0 0 0

L N G C arri ers 1 1 9 7 1 1 1 2 1 6 1 6 1 6 2 5 2 6 2 2 1 7 1 5 1 2 5 1 0 1 2 4 1 3 1 4 1 8 1 7 1 6 5 1 4 6

L P G C arri ers 6 5 4 3 9 1 5 1 5 2 0 2 7 3 3 2 5 1 8 1 8 1 9 1 6 1 4 1 3 7 2 3 1 6 1 4 1 4 2 4 3 0 1 1 5 3 9

C o nt ai n ers > 8, 0 0 0 t e u 5 1 0 1 4 1 8 3 4 2 8 2 0 1 7 2 5 2 5 2 2 1 3 3 0 3 3 4 6 2 5 5 0 2 8 5 1 3 3 5 9 4 1 5 9 4 0 1 0 1 6 2

C o nt ai n ers 3- 8, 0 0 0 t e u 4 0 3 5 3 8 5 4 4 5 5 6 6 0 7 0 7 2 6 1 6 2 5 7 7 9 4 1 3 3 2 6 4 0 1 9 4 6 2 9 2 6 2 4 1 9 6 7 2 0

C o nt ai n ers < 3, 0 0 0 t e u 4 0 5 0 6 3 7 9 8 7 1 1 5 1 0 5 1 2 1 1 4 0 1 0 9 6 9 5 1 5 6 2 5 3 2 2 9 3 3 3 8 2 9 1 6 2 2 2 7 2 6 2 8 9 7 3 0

O ffs h or e 7 4 5 6 4 5 3 1 8 1 4 1 4 1 3 1 4 2 4 2 6 3 0 2 6 3 4 1 7 1 5 1 9 3 1 3 0 2 8 2 6 7 9 3 9

Cr uis e Vess els 7 3 2 2 5 1 7 3 6 3 3 6 9 4 4 2 6 1 6 0 3 2 5 2 1 0 9

R o- R o F erri es 9 6 1 3 6 8 6 5 8 1 6 5 9 7 1 0 8 1 1 8 1 1 8 5 6 1 2 5 1 1 8 1 7 8

Ot h er 7 0 6 1 7 4 7 7 1 0 2 1 2 3 1 4 8 1 3 3 1 5 0 1 4 8 1 4 3 1 5 1 1 6 3 1 7 7 1 7 6 1 7 2 1 9 0 9 0 9 8 8 6 7 1 5 2 6 0 8 2 1 2 4 5 5

T O T A L  5 2 7  4 9 3  5 8 3  6 0 8  6 9 8  7 1 5  8 0 5  8 2 9  9 6 2  9 9 5  1, 0 4 5  9 7 6  1, 2 2 1  1, 1 2 9   1, 2 2 2  1, 1 5 4  1, 3 9 5  8 0 3  8 9 3  6 5 4  7 0 9  5 9 1 7 5 9 8 0 0 2 0 5 8 7 6 2

Cl ar k s o n R e s e ar c h:  Hi st ori c a n d S c h e d ul e d D eli v er y

Or d er b o o k b y b uil d er r e gi o n ( n u m b er of v e s s el s ) Or d er b o o k b y s e ct or ( n u m b er of v e s s el s)

D at a e xtr a ct fr o m W orl d Fl e et R e gi st er a v ail a bl e at w w w. cl ar k s o n s. n et/ wfr
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V e s s el T y p e 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 2 0 1 0 2 0 1 1 2 0 1 2 2 0 1 3 2 0 1 4 2 0 1 5 S c h e d ul e d O r d e r b o o k

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 n d 
H alf

1 s t 
H alf

2 0 1 5 2 0 1 6 2 0 1 7

V L C C  > = 2 0 0, 0 0 0 1 5 1 4 1 5 1 6 5 1 3 1 5 1 4 1 8 2 3 3 2 2 1 3 0 2 4 3 5 2 7 2 7 2 2 2 1 9 1 4 1 0 9 1 2 6 3 3 3

S u e z m a x  1 2 0- 2 0 0, 0 0 0 1 7 1 0 1 6 9 1 4 1 2 1 5 1 0 9 5 2 2 2 3 2 8 1 3 2 5 1 8 3 1 1 6 2 5 6 4 4 8 1 4 2 4 3

Afr a m a x 8 0- 1 2 0, 0 0 0 3 1 2 1 3 5 3 0 2 9 2 1 2 8 2 8 2 4 4 4 6 2 3 4 3 7 3 1 2 8 3 1 2 9 1 4 1 3 5 4 1 3 2 1 1 8 6 0 4 7

P a n a m a x Ta n k ers 6 0- 8 0, 0 0 0 2 6 1 1 2 4 2 1 2 5 2 0 2 6 1 5 1 6 2 7 2 6 1 2 1 5 1 6 1 8 8 8 6 6 4 3 1 2 3 2 7 2 0

Pr o d u cts 3 0- 6 0, 0 0 0 5 8 6 0 5 1 4 8 5 9 5 6 6 8 6 6 7 3 9 2 9 1 6 7 6 3 4 3 4 5 2 3 2 5 3 0 4 9 2 7 4 8 4 9 5 7 5 3 1 1 7 2 9

Pr o d u cts 1 0- 3 0, 0 0 0 3 4 3 5 2 9 8 1 0 7 6 5 5 6 7 9 8 1 2 2 6 2 2 7 3 3 1 0

C h e m & S p e c. 1 0- 6 0, 0 0 0 2 7 3 4 3 5 4 1 5 6 4 5 6 2 6 2 8 1 1 0 4 1 0 7 7 1 7 9 6 3 5 2 4 5 4 1 1 1 1 2 1 6 1 3 1 3 3 8 4 0 1 2 7 4 8

Ta n k ers < 1 0, 0 0 0 2 5 1 7 2 7 2 7 2 0 2 6 3 1 4 3 5 9 8 8 6 8 6 9 6 0 4 3 5 1 4 8 6 5 3 4 2 9 2 5 2 2 1 9 7 2 7 1 8 1

C a p esi z e > 1 0 0, 0 0 0 2 1 2 0 2 2 2 5 3 2 2 8 2 9 2 7 2 0 2 4 3 4 7 7 1 0 1 1 1 2 1 2 8 1 2 3 1 4 8 6 5 6 3 4 0 5 6 3 8 4 6 5 7 1 7 7 3 2

P a n a m a x 8 0- 1 0 0, 0 0 0 3 3 6 1 1 2 2 2 3 2 2 1 6 1 5 1 7 2 7 2 1 6 0 6 0 8 2 9 7 1 4 0 9 5 1 0 0 6 8 6 2 3 5 5 7 6 9 1 8 1 4 5

P a n a m a x  6 5- 8 0, 0 0 0 3 5 3 9 4 1 3 5 3 6 2 6 2 2 2 2 2 3 2 0 1 8 1 5 1 8 3 3 3 9 4 6 5 4 3 9 3 4 4 3 4 4 2 3 2 2 2 5 2 1 4

H a n d y m a x 4 0- 6 5, 0 0 0 3 7 4 3 5 2 4 8 5 3 4 0 5 0 5 0 6 6 5 9 8 6 1 0 0 1 6 8 1 6 8 1 9 5 1 9 8 2 2 6 1 4 6 1 4 7 1 1 8 9 6 9 8 1 3 9 1 6 2 3 9 8 8 9

H a n d ysi z e 1 0- 4 0, 0 0 0 3 0 3 5 3 2 3 8 3 3 3 3 4 3 5 4 6 5 6 0 8 9 1 1 7 1 4 2 1 5 6 1 6 0 1 7 0 2 1 1 1 1 3 1 1 1 7 3 8 9 6 8 1 0 1 9 2 2 2 5 6 3

C o m b os > 1 0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 2 2 0 0 0 0 0 0 0 0 0 0 0

L N G C arri ers 1 1 9 7 1 1 1 2 1 6 1 6 1 6 2 5 2 6 2 2 1 7 1 5 1 2 5 1 0 1 2 4 1 3 1 4 1 8 1 7 1 6 5 1 4 6

L P G C arri ers 6 5 4 3 9 1 5 1 5 2 0 2 7 3 3 2 5 1 8 1 8 1 9 1 6 1 4 1 3 7 2 3 1 6 1 4 1 4 2 4 3 0 1 1 5 3 9

C o nt ai n ers > 8, 0 0 0 t e u 5 1 0 1 4 1 8 3 4 2 8 2 0 1 7 2 5 2 5 2 2 1 3 3 0 3 3 4 6 2 5 5 0 2 8 5 1 3 3 5 9 4 1 5 9 4 0 1 0 1 6 2

C o nt ai n ers 3- 8, 0 0 0 t e u 4 0 3 5 3 8 5 4 4 5 5 6 6 0 7 0 7 2 6 1 6 2 5 7 7 9 4 1 3 3 2 6 4 0 1 9 4 6 2 9 2 6 2 4 1 9 6 7 2 0

C o nt ai n ers < 3, 0 0 0 t e u 4 0 5 0 6 3 7 9 8 7 1 1 5 1 0 5 1 2 1 1 4 0 1 0 9 6 9 5 1 5 6 2 5 3 2 2 9 3 3 3 8 2 9 1 6 2 2 2 7 2 6 2 8 9 7 3 0

O ffs h or e 7 4 5 6 4 5 3 1 8 1 4 1 4 1 3 1 4 2 4 2 6 3 0 2 6 3 4 1 7 1 5 1 9 3 1 3 0 2 8 2 6 7 9 3 9

Cr uis e Vess els 7 3 2 2 5 1 7 3 6 3 3 6 9 4 4 2 6 1 6 0 3 2 5 2 1 0 9

R o- R o F erri es 9 6 1 3 6 8 6 5 8 1 6 5 9 7 1 0 8 1 1 8 1 1 8 5 6 1 2 5 1 1 8 1 7 8

Ot h er 7 0 6 1 7 4 7 7 1 0 2 1 2 3 1 4 8 1 3 3 1 5 0 1 4 8 1 4 3 1 5 1 1 6 3 1 7 7 1 7 6 1 7 2 1 9 0 9 0 9 8 8 6 7 1 5 2 6 0 8 2 1 2 4 5 5

T O T A L  5 2 7  4 9 3  5 8 3  6 0 8  6 9 8  7 1 5  8 0 5  8 2 9  9 6 2  9 9 5  1, 0 4 5  9 7 6  1, 2 2 1  1, 1 2 9   1, 2 2 2  1, 1 5 4  1, 3 9 5  8 0 3  8 9 3  6 5 4  7 0 9  5 9 1 7 5 9 8 0 0 2 0 5 8 7 6 2

D at a i n cl u d e s all v e s s el s wit h L O A 
e sti m at e d at > 1 0 0 m

W h er e s c h e d ul e d m o nt h of d eli v er y 
i s u n k n o w n a n ar bit ar y m o nt h of b uil d 
h a s b e e n a p pli e d f or or d er b o o k d at a

T h e or d er b o o k b y y e ar of d eli v er y 
o n t hi s p a g e i s b a s e d o n r e p ort e d 

or d er s a n d s c h e d ul e d d eli v er y d at e s 
a n d d o n ot n e c e s s aril y r e pr e s e nt t h e 
e x p e ct e d p att er n of f ut ur e d eli v eri e s

All d at a t a k e n a s of 1 st A u g u st 2 0 1 4

S o u r c e: 
Cl a r k s o n R e s e a r c h

I
n-

d
e

pt
h

Or d er b o o k ( D W T) b y b uil d er r e gi o n 

N A S e pt 1 5 - p 5 0 + 5 1.i n d d   5 1 1 4/ 0 8/ 2 0 1 5   1 4: 4 4: 1 7



5 2

T
he b all ast w ater iss ue c o nti n ues t o b e 

a h ot t o pi c as, alt h o u g h it h as yet t o 

c o me i nt o f orc e, t here is a g o o d d e al 

of u ncert ai nt y a b o ut t he p ositi o n w he n it d o es.

Acc or di n g t o J o n at h a n S pre m ulli tec h nic al 

dir e ct or,  t h e  I nt er n ati o n al  C h a m b er  of  

S hi p pi n g (I C S) di d a l ot of w or k at a n d pri or 

t o  M E P C  6 7  i n  t er ms  of  l o b b yi n g  t o  g et  

t h e  G 8  b all ast  w at er  m a n a g e m e nt  s yst e m  

( B W M S) a p pr o v al g ui d eli nes re- o p e ne d a n d 

t h at w as a gre e d. The I C S pres e nte d, wit h t he 

c o-s p o ns ors, a dr a Th res ol uti o n t o f a cilit at e 

t h e e ntr y i nt o f orc e of t h e c o n v e nti o n a n d 

hi g hli g hte d a n u m b er of iss ues of c o ncer n t o 

s hi p o w n ers i ncl u di n g t h e n e e d t o m a ke t h e 

B W M S a p pr o v al pr o cess m ore r o b ust i n or der 

t o e ns ure t he e ffic ac y of a p pr o ve d s yste ms.

I C S r ais e d si x m aj or iss u es i n rel ati o n t o 

t y p e a p pr o v al g ui d eli n es t h at it c o nsi d er e d 

t o b e i n a d e q u ate a n d w hi c h were n ot r o b ust 

e n o u g h  t o  e ns ur e  t h at  a p pr o v e d  s yst e ms  

w o ul d,  wit h  c o nfi d e n c e,  b e  eff e cti v e  i n  

tre ati n g b all ast w ater i n c o n diti o ns n or m all y 

e nc o u ntere d w he n o p er ati n g w orl d wi d e.

T h e  b all ast  w at er  m a n a g e m e nt  s yst e m  

mi g ht r e as o n a bl y b e e x p e ct e d, w h e n fitt e d 

o n a s hi p tr a m pi n g o n w orl d wi d e s er vi c e, 

t o h a v e t o tr e at b all ast w at er fr o m a n y o n e 

of t h e t hre e s ali nit y gr o u ps, i. e. fres h w at er, 

br a c kis h w ater or m ari ne w ater a n d t heref ore 

ne e ds t o b e teste d a n d a p pr o ve d a c c or di n gl y. 

ft e c urre nt a p pr o v al g ui d eli n es, n o w b ei n g 

r e vis e d, o nl y r e q uir e t esti n g wit h t w o t est 

w at ers wit h a di ff er e nti al of at l e ast 1 0 P S U 

a n d  t h er ef or e  t esti n g  i n  all  t hr e e  s ali nit y  

gr o u ps c a n b e a v oi d e d.

As  S pr e m ulli  p oi nts  o ut,  t h e  n at ur e  of  

i nt er n ati o n al s hi p pi n g is s u c h t h at a tr a m p 

s hi p mi g ht o p er at e i n o n e are a at a c ert ai n 

ti me a n d t he n m o ve t o a n ot her w here w ater 

c o n diti o ns are di ffere nt. It is n ot j ust a q uesti o n 

of s ali nit y, b ut als o w ater te m p er at ure, he s ai d. 

L e vels of s us p e n d e d s oli ds i n t he w ater als o 

h a ve t o b e t a ke n i nt o acc o u nt as t hes e w o ul d 

v ar y acc or di n g t o t he l o c ati o n.

“ We ne e d t o m a ke s ure t h at t he testi n g is 

r o b ust e n o u g h s o t h at we c a n h a ve c o n fi de nce 

t h at s yst e ms will w or k wit hi n t h e di ff ere nt 

e n vir o n me nts n or m all y e nc o u ntere d b y s hi ps 

d uri n g w orl d wi de s er vice”. A n ot her iss ue t he 

I C S hi g hli g hte d w as wit h testi n g t he s yste ms 

at t h e a ct u al fl o w r at e at w hi c h t h e y w o ul d 

b e e x p e ct e d t o o p er at e. “It is n ot j ust t h e  

m a xi m u m fl o w r ate t he s yste m h as t o w or k at, 

b ut als o re d uce d fl o w r ates s uc h as t h os e at t he 

ti me y o u are t o p pi n g o ff y o ur t a n ks; t he c o ntr ol 

s yste ms nee d t o a dj ust d osi n g r ates etc.”

I C S als o hi g hli g hte d t he nee d f or st a n d ar d 

test or g a nis ms. “It h a d b ee n hi g hli g hte d t o us 

t h at if y o u le ft s o me of t he or g a nis ms use d i n 

testi n g l o n g e n o u g h i n t he test water, d ue t o t heir 

hi g h n at ur al m ort alit y r ates, t he y w o ul d h a ve 

die d wit h o ut a n y a p plic ati o n of t he tre at me nt 

s yste ms a n d o b vi o usl y t hese or g a nis ms c o ul d 

n ot be c o nsi dere d s uit a bl y r o b ust t o c halle n ge 

t he s yste ms bei n g teste d. I n t hese circ u msta nces, 

o ne w o ul d n ot act u all y be testi n g t he e ffic ac y of 

a b all ast water tre at me nt s yste m”, he e x pl ai ne d.

“ Yo u  h a v e  t o  h a ve  a d e q u at e  c o ntr ols  i n  

pl a c e t o m a ke s ure t h at t h e w ater y o u are  

usi n g t o test t he s yste m is setti n g a n a de q u ate 

c halle n ge t o t he s yste m”. fte l ast p oi nt t he I C S 

r ais e d w as dis c o u nti n g test r u ns t h at di d n ot 

c o m pl y. All si x ite ms are n o w bei n g a d dresse d. 

Si nce t he I C S t o get her wit h t he ot her i n d ustr y 

gr o u ps  s u p p ort e d  b y  m a n y  I M O  m e m b er  

St ates o p e ne d u p G 8 G ui d eli nes f or re vi e w 

a n d re visi o n, ot her dele g ati o ns ha ve a d de d a n 

a d diti o nal 3 0 pl us iss ues f or disc ussi o n, he s ai d.

O n e of t h e ot h er ar e as of c o n c er n is a b o ut 

t h e b all ast w at er s yst e ms t h at ar e alr e a d y 

b ei n g fitt e d. M E P C 6 7 a d o pt e d r es ol uti o n 

M E P C. 2 5 3( 6 7) a gr e ei n g t h at  s hi p o w n ers 

s h o ul d n ot b e p e n alis e d if t h e y h a d fitt e d 

b all ast w at er tr e at m e nt s yst e ms a p pr o v e d i n 

a c c or d a n c e wit h t h e c urr e nt G 8 G ui d eli n es 

pri or  t o  t h e  a p pli c ati o n  of  t h e  r e vis e d   

G 8 G ui d eli n es.

The me a ni n g of “s h all n ot b e p e n alis e d” w as 

cl ari fi e d at M E P C 6 8 wit hi n a n a gre e d r o a d 

m a p. It w as a gre e d t h at w he n t he re vis e d G 8 

g ui deli nes were a d o pte d t hat s yste ms a p pr o ve d 

i n a c c or d a n c e wit h t h e c urr e nt g ui d eli n es  

a n d i nst all e d pri or t o t h e a p pli c ati o n of t h e 

re vis e d g ui deli nes w o ul d n ot b e re q uire d t o b e 

re pl ac e d b y s yste ms a p pr o ve d i n acc or d a nc e 

wit h t he re vis e d g ui deli nes a n d t h at t he s a me 

s yste ms w o ul d n ot b e re q uire d t o b e re pl ace d 

d ue t o o cc asi o n al l ac k of e ffic ac y o utsi de of t he 

c o ntr ol of t he s hi p o w ner a n d cre w.

A c c or di n g  t o  S pr e m ulli,  t h er e  mi g ht  

u nf ort u n at el y  b e  o c c asi o ns,  d u e  t o  t h e  

l a c k of r o b ust n ess of t h e c urr e nt a p pr o v al 

G ui d eli nes, w here a n o w ner h as fitte d a t y p e 

a p pr o v e d s yst e m, a p pr o v e d i n a c c or d a n c e 

wit h  t h e  c urr e nt  G 8  G ui d eli n es,  w hi c h  

d es pit e  b ei n g  o p er at e d  a n d  m ai nt ai n e d  

c orre ctl y m a y o c c asi o n all y l a c k t he ne c ess ar y 

e ffi c a c y t o me et t he dis c h ar ge st a n d ar d.

I n s u c h i nst a n c es it w as a gre e d at M E P C 

6 8 t h at t h er e s h o ul d b e n o r e q uir e m e nt t o 

h a v e t h e s yst e m r e pl a c e d, h e s ai d. S h o ul d 

t his h a p p e n it w as a gre e d t h at fl a g st ates, p ort 

st ates a n d t he o w ner s h o ul d w or k t o get her t o 

a d dress t he pr o bl e m o n a c as e b y c as e b asis. 

F e at ur e 3 |  E n vi r o n m E n t a l l E gi s l a ti o n

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

ft er e h a v e b e e n a n u m b er of l e gisl ati v e d e v el o p m e nts o n t h e i nt er n ati o n al 

fr o nt i n r e c e nt m o nt hs, w h et h er i n t h e I M O or E ur o p e, wit h a g o o d d e al 

of u n c ert ai nt y as t o h o w l e gisl ati o n alr e a d y i n pl a c e i n t h e U S will i m p a ct 

o w n ers a n d o p er at ors tr a di n g t h er e. S a n dr a S p e ar es r e p orts

U n c ert ai nt y o v er b all ast w at er 
r e g ul ati o ns dr a ws I C S ir e

J o n at h a n s pr e m ulli, t e c h ni c al dir e ct or, t h e 

int er n ati o n al C h a m b er of s hi p pi n g ( iC s ) 
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S c r u b b e r P u m p s
V e r ti c al I n -li n e C e n t rif u g al P u m p s 

i n S t ai nl e s s S t e el

P R O V E N T E C H N O L O G Y
w w w. d e s mi. c o m

A g g r e s si v e fl ui d s

Ri gi d d e si g n

Hi g h e ffi ci e n c y

L o w N P S H v al u e s

E a s y i n st all a ti o n / s e r vi c e

S af e a n d E ffi ci e n t S ul p h u r R e m o v al

A g g r e s si v e fl ui d s

Ri gi d d e si g n

Hi g h e ffi ci e n c y

L o w N P S H v al u e s

E a s y i n st all a ti o n / s e r vi c e

T h e D E S MI N S L S t ai nl e s s S t e el p u m p m e e t s 
t h e s p e ci al m a ri n e a n d i n d u st ri al m a r k e t 
r e q ui r e m e n t s f o r:

Pl e a s e vi si t u s at t h e f oll o wi n g 
e x hi bi ti o n s:

M o d er n s hi p s ar e a s o p hi sti c at e d all o y of t e c h n ol o gi e s b ut 

b el o w t h e w at erli n e t h e ol d pr o bl e m of f o uli n g still aff e ct s 

s p e e d, e c o n o m y a n d r a n g e. W or s e, t h e u s e of ol d er, m or e 

t o xi c  a nti-f o ul  c o ati n g s  i s  c o n str ai n e d  b y  e n vir o n m e nt al  

l e gi sl ati o n a n d m ariti m e c o d e s, w hil e m o d er n bi o ci d e s h a v e 

a s h ort er lif e a n d v ar yi n g l e v el s of eff e cti v e n e s s.
 

H el p i s at h a n d. U S N a v y  r e s e ar c h h a s l e d t o a c o m pl et el y 

n e w h ull c o ati n g. T h e s o p hi sti c at e d m ulti-l a y er f or m ul a w a s 

d e v el o p e d  b y  a n  i n n o v ati v e  p art  of  F ujifil m  C or p or ati o n , 

w orl d l e a d er s i n s urf a c e c o ati n g. W e c all it S m art S urf a c e 

T e c h n ol o g y .  M a d e  p o s si bl e  b y  r e c e nt  a d v a n c e s  i n  

m ol e c ul ar l e v el m at eri al s s ci e n c e, it t o o k fi v e y e ar s t o p erf e ct 

a n d t w o m or e t o b e c o m e wi d el y a v ail a bl e.

  N o w it i s h er e.

S u r f a c e T e c h n o l o g y

T u d or Str e a mli n e S urf a c e s Li mit e d,
R ei g at e R o a d, B u c kl a n d, S urr e y R H 3 7 B G

T:  0 1 7 3 7 4 4 5 0 6 1   F:  0 1 7 3 7 2 4 7 7 3 6  E: i nf o @ s m art s urf a c e s. c o. u k 

w w w. s m art s urf a c e s. c o. u k

S M A R T S U R F A C E S

T U D O RT U D O R

S p e cif y 

S m art  S urf a c e  

a n d  y o u’ll  s e e  

l o n g-t er m  b e n efit s.  

I n d e p e n d e nt  t e st s  s h o w  

t h at S m a rt  S u rf a c e  i n hi bit s  

t h e  b uil d  u p  of  t h e  pl a nt  a n d  

a ni m al  or g a ni s m s  t h at  cr e at e  dr a g  

a n d st e al p erf or m a n c e, f or u p t o fi v e y e ar s.
 

At  s e a,  a s  t h e  a d v a n c e d  S m a rt  S u rf a c e  el a st o m eri c  

f or m ul a wit h it s u ni q u e, p at e nt e d, sili c o n e s urf a c e g o e s 

t o w or k, m ari n e lif e si m pl y w a s h e s a w a y.
 

A  l o w  dr a g  S m a rt  S u rf a c e  h ull  c a n  h el p  r ai s e  s p e e d, 

e c o n o m y or r a n g e . It’ s ki n d er t o t h e o c e a n  t o o: S m art 

S urf a c e i s n o n-t o xi c.
 

T h e S m a rt S u rf a c e  c o ati n g i s b o n d e d fir ml y t o t h e h ull 

b y e x p eri e n c e d pr of e s si o n al s, i n t hr e e s u c c e s si v e l a y er s 

( st e el  h ull s  r e c ei v e  a n  e xtr a  a nti- c orr o si o n  l a y er).  It’ s  

s uit a bl e f or h ull s of a n y si z e.
 

T o  b e c o m e  a n  a p pr o v e d  S m a rt  S u rf a c e  pr o vi d er  or  

di s c o v er m or e of t h e S m a rt S u rf a c e  st or y vi sit:

S B I _ T 3 2 _ T S S . p d f    3 0 / 7 / 1 5    2 0 : 2 3 : 3 7



5 4 T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

F e at ur e 3 |  E n vi r o n m E n t a l l E gi s l a ti o n

“ G oi n g f or w ar d I M O h as a gr e e d t h at w e 

will b e l o o ki n g at g ui d a n c e o n c o nti n g e n c y 

me as ures f or us e b y st a ke h ol d ers t o miti g ate 

f or a n y s u c h o c c urre nc es.”

Als o dis c uss e d at M E P C 6 8 a n d referre d t o 

i n t he a gre e d r o a d m a p w as t he e xte nsi o n of 

t he pre vi o usl y a gree d tri al p eri o d i nt o a l o n ger 

re n a me d e x p erie nce b uil di n g p h as e o nce t he 

c o n v e nti o n h a d c o m e i nt o f orc e. I M O h a d 

alre a d y a gre e d a t w o ye ar tri al p eri o d d uri n g 

w hic h t he le vel of e nf orce me nt s h o ul d n ot b e 

as dr a c o ni a n. It w as a gre e d at M E P C 6 8 t o 

e xte n d t he tri al p eri o d i n or der t o ass ess h o w 

t he s yste ms were p erf or mi n g a n d i n t he li g ht 

of t h at e x p erie nce, g o b ac k t o t he c o n ve nti o n 

a n d s ee w h at nee de d t o b e a dj uste d.

T he w h ole iss ue is c o m ple x, j ust t he testi n g t o 

e ns ure t hi n gs w or k is c o m ple x, as s yste ms have 

t o w or k i n all differe nt t y pes of water c o n diti o ns. 

“ Fr o m a s hi p o w ner’s pers pecti ve t he o nl y t hi n g 

t hat is i m p orta nt is t hat t he s yste ms w or k” s o a 

s yste m nee ds t o be teste d a de q uatel y. A n ot her 

iss ue is w het her o w ners will a bs or b t he a d diti o nal 

c osts of testi n g. “ T he o w ners wa nt s yste ms t hat 

w or k, t hat is t he pri orit y.”

T h e  bi g g est  pr o bl e m  at  t h e  m o m e nt  

is  t h e  U S  p ositi o n,  S pr e m ulli  s a ys,  a n d  

h o w t o c o m pl y wit h t h e U S b all ast w at er 

r e g ul ati o ns g oi n g f or w ar d a n d t h e b all ast 

w at er  m a n a g e m e nt  c o n v e nti o n  w h e n  it  

c o m es i nt o f orc e.

At  t h e  m o m e nt  o w n ers  o p er ati n g  i n  

U S w at ers, d e p e n di n g o n t h e b all ast w at er 

c a p a cit y  of  t h e  s hi p,  ar e  e x p e ct e d  t o  fit  

b all ast  w at er  m a n a g e m e nt  s yst e ms  t h at  

h a v e b e e n a p pr o v e d b y t h e U S C o ast G u ar d. 

H o w e v er, n o s yst e m h as b e e n a p pr o v e d s o 

f ar. Th e l ast tr a n c h e of e xisti n g s hi ps, t h os e 

wit h b all ast c a p a citi es l ess t h a n 1, 5 0 0 m
3
 or 

gr e at er t h a n 5, 0 0 0 m
3
, will b e r e q uir e d t o 

fit U S C G a p pr o v e d s yst e ms b y t h e first dr y 

d o c k a Th er 1 Ja n u ar y 2 0 1 6.

E xi sti n g  s hi p s  wit h  b all a st  w at e r  

c a p a citi es fr o m 1, 5 0 0 t o 5, 0 0 0 m
3
 h a v e b e e n 

r e q uir e d t o fit s u c h s yst e ms si n c e 1 J a n u ar y 

2 0 1 4. I n t h e a bs e n c e of U S C G a p pr o v e d 

s yst e ms o w n ers ar e b ei n g gi v e n t h e o pti o n 

t o fit a s yst e m t h at t h e U S C G r e c o g nis es as 

a n alt er n at e m a n a g e m e nt s yst e m ( A M S), 

b ut t h er e is n o g u ar a nt e e t h at a s yst e m 

t h at h as b e e n a c c e pt e d as a n A M S will 

s u bs e q u e ntl y b e gi v e n f ull a p pr o v al b y t h e 

U S C o ast G u ar d. I n c o ns e q u e n c e, it m a y 

b e n e c ess ar y eit h er t o st o p tr a di n g wit h t h e 

U S, ri p t h e s yst e m o ut, or fit a n ot h er t h at 

d o es c o m pl y a ft er fi v e y e ars. 

M ost o w n ers are n ot p arti c ul arl y h a p p y 

g oi n g d o w n t h e A M S r o ute, S pre m ulli s a ys, 

s o t h e y are a p pl yi n g f or e xt e nsi o ns t o t h eir 

c o m pli a n c e  d at e,  w h et h er  t h at  is  fr o m  1  

Ja n u ar y 2 0 1 4 or 1 Ja n u ar y 2 0 1 6, b as e d o n t he 

f act t h at t here are n o U S C G a p pr o ve d s yste ms.

A s u b missi o n t o M E P C 6 8 fr o m C a n a d a 

hi g hli g hts a re gi o n al c o nc er n of t h eirs. ftis 

rel ates t o s hi ps o p er ati n g i n t he Gre at L a kes, as 

t hes e vess els o p er ate i n b ot h C a n a di a n a n d U S 

territ ori al w aters.

As C a n a d a p oi nte d o ut i n its p a p er, if t he 

b all ast w ater r ati fic ati o n criteri a are met n o w, 

a ye ar l ater C a n a d a w o ul d e x p e ct s hi ps t o b e 

fitte d wit h b all ast w ater m a n a ge me nt s yste ms 

a p pr o ve d b y t he I M O. ftere w o ul d t he n b e 

a sit u ati o n w h ere t h e e xt e nsi o ns c urre ntl y 

s o u g ht fr o m t he U S C G f or U S B W re g ul ati o n 

c o m pli a n c e w o ul d n o l o n g er b e a n o pti o n 

b e c a us e  C a n a d a  w o ul d  r e q uir e  C a n a di a n  

fl a g g e d s hi ps a n d s hi ps o p er ati n g i n t h eir  

w aters t o c o m pl y wit h I M O re q uire me nts a n d 

fit a n a p pr o ve d B W M S.

If at t h e s a m e ti m e t h e U S C G h as still  

n ot a p pr o v e d a n y s yst e ms t h e n t his w o ul d 

l e a ve o w n ers n o o pti o n b ut t o fit a n A M S, 

ris ki n g h a vi n g t o re pl a c e it a Ther fi ve ye ars if 

t he s yste m di d n ot g ai n f ull U S C G a p pr o v al. 

ftere are 2 4 c o m p a nies t h at h a ve n o w iss ue d 

l ett ers of i nt e nt t h at t h e y are g oi n g t o s e e k 

U S C G a p pr o v al f or t h eir pr o d u ct. To d at e 

it is u n d erst o o d t h at t hre e c o m p a ni es h a ve 

s u b mitt e d  d o c u m e nt ati o n  t o  t h e  U S C G  

s ee ki n g f ull U S C G a p pr o v al f or t hree B W M Ss 

all of w hic h are U V s yste ms.

There is a m aj or iss ue, S pre m ulli s ai d, wit h 

w h at is d e e m e d t o b e a “ vi a bl e or g a nis m,” 

w hi c h is s e e n t o b e bl o c ki n g U S a p pr o v al 

of U V s yst e ms alre a d y a p pr o v e d b y ot h er 

I M O m e m b er St at es. Th e w a y U V s yst e ms 

h a ve b e e n a p pr o ve d b y I M O me m b er St ates 

( e xcl u di n g t he U S) is b y c o nsi d eri n g t h at a n 

or g a nis m is d e e me d n o n- vi a bl e if it is eit her 

d e a d  or  c a n n ot  r e pr o d u c e.  T h e  U S  t a k es  

t he vi e w t h at vi a bl e or g a nis ms are at a n y life 

st a ges t h at are li vi n g. At t he m o me nt t he U S 

is w or ki n g o n t he vi a bilit y iss u e t o s e e if t he 

a p pr o ac hes f or acce pt a nce c a n b e res ol ve d.

Ot h er  iss u es  t h at  h a v e  b e e n  r e c ei vi n g  

atte nti o n fr o m t he E U i ncl u de t he m o nit ori n g, 

re p orti n g a n d veri fi c ati o n pr o c ess rel ate d t o 

C O 2  e missi o ns. A s yste m f or d at a c oll e cti o n 

is b ei n g de vel o p e d at I M O. The E U h as g o ne 

a h e a d wit h a re g ul ati o n w hi c h will re q uire 

o w n ers, re g ar dl ess of fl a g, t o re p ort o n a n 

a n n u al b asis t o t he E U. C o nc er ns h a ve b e e n 

r ais e d a b o ut c o n fi de nti alit y of i nf or m ati o n as 

t he E U is t al ki n g of p u blis hi n g t he i nf or m ati o n 

w hic h I C S s a ys m a y b e c o m merci all y se nsiti ve.

I C S h as b e e n a d a m a nt t h at a n y re g ul ati o n 

h as t o b e gl o b al t o a v oi d pr o ble ms li ke t h os e 

b ei n g e x p erie nce d i n t he b all ast w ater are n a. 

The E U h as s ai d t h at it is willi n g t o l o o k at w h at 

t h e I M O fi n all y d e vel o ps a n d will c o nsi d er 

a d a pti n g its s yste m, b ut t he c o nc er n is if t he 

E U is n ot h a p p y wit h a n y I M O s yste m it will 

c o nti n ue wit h its o w n r ules. “ The iss ue wit h t he 

M R V [ m o nit ori n g re p orti n g a n d veri fic ati o n 

s yste m] is ‘ w h at c o mes ne xt’,” he s a ys. Is t here 

g oi n g t o b e s o me f or m of t a x ati o n a p plie d?

ft os e w h o d o n ot u n d erst a n d s hi p pi n g 

t hi n k y o u c a n si m pl y c o m p are t w o sister s hi ps 

i n ter ms of e fficie nc y a n d f uel us e d – it s ee ms 

t he y d o n ot or are u n willi n g t o  u n d erst a n d 

si m ple e x a m ples s uc h as: 1. Yo u c a n h a ve t w o 

i de ntic al ferries o ne o n a r o ute c arr yi n g li g ht 

c ar g o es a n d a n ot her o n a tr a de  c arr yi n g he a v y 

c ar g o es a n d t h e f u el c o ns u m pti o n c o ul d b e 

c o m pl et el y di ff ere nt, or, 2. Yo u c a n h a v e a 

tr a m pi n g t a n k er w hi c h c o ul d o n e y e ar b e 

c arr yi n g c a ustic s o d a s o it is al w a ys d o w n t o 

its m ar ks f ull y l o a de d a n d c o nsi dere d e fficie nt 

i n t er ms of tr a ns p ort w or k, b ut i n a n ot h er 

ye ar it mi g ht b e c arr yi n g a m u c h l ess d e ns e 

c ar g o a n d is f ull (i n ter ms of v ol u me) b ut n ot 

d o w n t o its m ar ks a n d p ossi bl y c o nsi dere d less 

e fficie nt. Als o, if y o u st art i n de xi n g s hi ps t here 

is a d a n ger of dist orti n g t he m ar ket.

A n ot her iss ue at I M O t h at I C S is i n v ol ve d 

i n rel ates t o f u el q u alit y i n ter ms of n ot o nl y 

s ul p h ur  c o nt e nt,  b ut  i m p ort a ntl y  s af et y  

re q uire me nts c o nt ai ne d i n M A R P O L A n ne x 

VI.  S p e ci fi c all y f u el s u p pli e d t o s hi ps ne e ds 

t o c o m pl y wit h t h e re g ul ati o ns a n d p arti es 

t o M A R P O L A n n e x VI n e e d t o d o m or e  

t o  e ns ur e  t h at  f u el  s u p pli ers  wit hi n  t h eir  

j uris dicti o ns s u p pl y o nl y c o m pli a nt f uel.

It  is  n ot  a n d  s h o ul d  n ot  j ust  b e  a  

c o m m erci al iss u e b et w e e n t h e f u el s u p pli er 

a n d t h e s hi p. Ot h er iss u es i n cl u d e a p us h 

b y t h e U S t o si m pl y r e d u c e t h e mi ni m u m 

fl as h p oi nt of m ari n e f u els as r e g ul at e d i n 

S O L A S t o 5 2° C r at h er t h a n 6 0° C. I C S h as 

ar g u e d t h at t o si m pl y r e d u c e t h e S O L A S 

r e q uir e m e nt w o ul d n ot b e s af e. As m a n y 

s e a  g oi n g  e n gi n e ers  k n o w  e n gi n e  r o o m  

t e m p er at ur es  i n  p arts  of  t h e  w orl d  c a n  

e x c e e d 5 2° C. T o us e f u els wit h fl as h p oi nts 

l ess t h a n 6 0° C, I C S b eli e v es t h e f u els n e e d 

t o b e i n di vi d u all y c o nsi d ere d u n d er t he I G F 

C o d e a n d a p pr o pri at e miti g ati o n i d e nti fi e d 

t o e ns ure t he f u els’ s afe c arri a ge a n d us e. N A
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T
h e  I M O’s  2 0 0 4  B all a st  Wat e r  

M a n a g e m e nt  C o n v e nti o n  l a y s  

d o w n  st ri ct  g ui d eli n es  f or  t h e  

tr e at m e nt a n d dis c h ar g e of b all ast w at er.  

Alr e a d y i n f or c e as of 1 J a n u ar y 2 0 1 5 i n U S 

w at ers a n d u ni v ers al r ati fi c ati o n is e x p e ct e d 

t o o c c ur d uri n g t h e n e xt si x m o nt hs. 

Th e n e w l e gisl ati o n, w hi c h will r e q uir e 

t e ns of t h o us a n ds of s hi ps t o b e r etr o fitt e d 

wit h  n e w  s y st e ms  f or  B all a st  Wat e r  

Tr e at m e nt, h as c a us e d m u c h d e b at e wit hi n 

t h e m ari n e i n d ustr y.

T o d at e, dis c ussi o n h as l ar g el y c e ntr e d 

ar o u n d w hi c h t y p e of tr e at m e nt t e c h n ol o g y 

is m ost s uit e d t o t h e t as k. H o w e v er, t his 

h as  o v ers h a d o w e d  t w o  v er y  i m p ort a nt  

as p e cts  of  t h e  n e w  r e g ul ati o ns  w hi c h  

m ust f or m p art of t h e o v er all tr e at m e nt 

r e gi m e i n or d er t o b e e ff e cti v e i n e ns uri n g 

e n vi r o n m e nt al  c o m pli a n c e:  p oi nt  of  

dis c h ar g e m e as ur e m e nt a n d r e c or di n g a n d 

r e p orti n g of tr e at m e nt a cti viti es.  

Th e n e w r ul es ar e g o v er n e d b y stri ct 

li a bilit y l a ws, m e a ni n g t h at o p er at ors or 

o w n ers c a n b e c o nsi d er e d g uilt y wit h o ut 

a fi n di n g of f a ult. ft e a ut h oriti es n e e d 

o nl y pr o v e t h at t h e e v e nt o c c urr e d, wit h 

v ess el o w n ers b ei n g h el d r es p o nsi bl e f or 

t h e  dis c h ar g e.  C o ns e q u e ntl y  t h er e  is  a 

v er y  r e al  n e e d  f or  a  m e as ur e m e nt  a n d 

r e c or di n g s yst e m t h at q ui c kl y a n d r eli a bl y 

r e p orts o n t h e e ffi c a c y of t h e b all ast w at er 

tr e at m e nt pl a nt.

A n e w j oi nt d e v el o p m e nt b et w e e n P S M 

I nstr u m e nt ati o n a n d C h els e a Te c h n ol o gi es 

Gr o u p ai ms t o a d dr ess t h es e i m p ort a nt 

iss u es  a n d  t o  pr o vi d e  cl e ar  e vi d e n c e  of 

c o m pli a n c e w h e n r e q uir e d t o d o s o.

P oi nt of di s c h ar g e 
m e a s ur e m e nt
A  k e y  r e q ui r e m e nt  f or  a n y  t r e at m e nt  

s yst e m i nst all e d is t o pr o vi d e a n al ysis of 

t h e b all ast w at er at t h e p oi nt of dis c h ar g e 

t o  pr o v e  c or r e ct  t r e at m e nt.  Usi n g  t h e  

i n h er e nt hi g h s e nsiti vit y of t h e F ast B all ast 

C o m pli a n c e  M o nit o r,  t h e  v a ri a bl e  

fl u or es c e n c e of li v e vi a bl e p h yt o pl a n kt o n 

c ell s  i n  m o vi n g  b all a st  w at e r  c a n  b e  

m o nit or e d t o t h e l e v els r e q uir e d b y t h e 

I M O D 2 st a n d ar d ( 1 0 t o 5 0 u m c at e g or y).

D e v el o p e d  b y  C h els e a  Te c h n ol o gi es  

Gr o u p a n d b as e d o n est a blis h e d m ari n e 

t e c h n ol o g y, t h e F ast B all ast C o m pli a n c e 

M o nit or h as b e e n s p e ci fi c all y d e v el o p e d 

f or w or ki n g wit h p h yt o pl a n kt o n wit hi n 

t h e a q u e o us p h as e at l o w o pti c al d e nsit y, 

e x a ctl y  t h e  c o n diti o ns  e n c o u nt e r e d  i n  

b all a st  w at e r.  F a st B all a st  i nt e r r o g at e s  

t h e p h ot os y nt h esis pr o c ess t a ki n g pl a c e 

wit hi n  p h yt o pl a n kt o n  t o  di sti n g ui s h  

b et w e e n  w hi c h  c ells  ar e  ali v e  or  d e a d. 

Usi n g  c o m pl e x  al g orit h ms,  t h e  s yst e m  

c a n r a pi dl y d et er mi n e if y o ur b all ast w at er 

dis c h ar g e is c o m pli a nt. 

T o  e n s u r e  t h at  all  p h yt o pl a n kt o n  

pr e s e nt  wit hi n  t h e  1 0  t o  5 0 u m  r a n g e  

ar e  d et e ct e d,  t h e  s yst e m  us es  m ulti pl e  

L E D  e x cit ati o n  c h a n n el s.  A  hi g hl y  

s e nsiti v e p h ot o n m ulti pli er t u b e is us e d 

t o d et e ct t h e v ari a bl e fl u or es c e n c e of li v e 

p h yt o pl a n kt o n.  E a c h m e as ur e m e nt t a k es 

o nl y 2 0 0 µs, w hi c h m e a ns t h at d at a c a n 

b e c oll e ct e d fr o m f ast m o vi n g w at er ( u p 

t o t w o m etr es of li n e ar fl o w p er s e c o n d), 

t y pi c all y e n c o u nt er e d wit hi n b all ast t a n ks 

or w at er tr e at m e nt s yst e m pi pi n g.

F ast B all ast is a v ail a bl e as a p ort a bl e or 

i nt e gr at e d s yst e m, c a p a bl e of o p er ati n g 

i n  fl o w  t h r o u g h  a n d  st ati c  s a m pli n g  

m o d e, t h e p ort a bl e v ersi o n is d esi g n e d f or 

c arr yi n g o ut s p ot c h e c k m e as ur e m e nts, 

r e a s s u ri n g  p o rt  st at e  c o nt r ol  a n d  

s hi p b o ar d e n gi n e ers t h at t h eir B W T S is 

o p er ati n g as it s h o ul d. ft e t o u c h s cr e e n 

di s pl a y s  a  R A G  ( r e d - a m b e r- g r e e n )  

s y st e m  u s e d  t o  i n di c at e  w h et h e r  t h e  

b all ast w at er dis c h ar g e is c o m pli a nt wit h 

r e g ar ds t o c urr e nt r e g ul ati o ns. D at a c a n 

b e d o w nl o a d e d vi a U S B or et h er n et f or 

a m or e d et ail e d ass ess m e nt of t h e tr e at e d 

b all ast w at er.

F e at ur e 3 |  E n vi r o n m E n t a l l E gi s l a ti o n

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

J oi ne d u p t hi n ki n g fr o m t w o le a di n g m ari ne tec h n ol o g y s u p pliers a d dress es 

i m p e n di n g le gisl ati o n f or b all ast w ater tre at me nt a n d o ffers a pr actic al s ol uti o n 

f or m o nit ori n g a n d rec or di n g t he c orrect dis c h ar ge of b all ast w ater, i n re al-ti me

B W T C - ar e y o u o n c o urs e f or c o m pli a n c e ?

s h or e si d e r e p ort of r e c or d e d & r e p ort e d o n b o ar d o W s  pl a nt a cti vit y o v er t h e 

c o m pl et e v o y a g e
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F e at ur e 3 |  E n vi r o n m E n t a l l E gi s l a ti o n

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

Th e i nt e gr at e d v ari a nt of F ast B all ast is 

d esi g n e d f or p er m a n e nt i nst all ati o n wit hi n 

a  B W T S,  w h er e  it  will  o p er at e  i n  fl o w 

t hr o u g h  m o d e  pr o vi di n g  a  c o nti n u o us 

u p d at e  o n  dis c h ar g e  c o m pli a n c e.  T his  

v ersi o n of t h e s yst e m c a n i nt erf a c e wit h 

P S M  I n st r u m e nt ati o n’s  B all a st Vi e w,  

a  s y st e m  f or  l o g gi n g  c o m pli a n c e  d at a  

o n b o ar d a v ess el w hi c h c a n als o tr a ns mit 

d at a as h or e, if r e q uir e d. 

Usi n g  F a st B all a st  will  i m pr o v e  t h e  

b all a st  w at e r  m a n a g e m e nt  r e gi m e  of  

v ess els i n ti m e f or r ati fi c ati o n a n d will 

ass ur e t h e e n d us er w h et h er t h at b e a s hi p 

o p e r at or,  B W T S  m a n uf a ct ur e r  or  p ort  

st at e c o ntr ol o ffi c er t h at a gi v e n B all ast 

Wat er Tr e at m e nt S yst e m is dis c h ar gi n g 

b all ast w at er i n 

r e c or di n g a n d r e p orti n g 
of tr e at m e nt a cti viti e s
A n  e q u all y  c riti c al  sti p ul ati o n  of  t h e 

n e w  r e g ul ati o n s  i s  R e q ui r e m e nt  B - 2,  

w hi c h  c all s  f o r  v e s s el s  t o  h ol d  d at a  

i n  a  b all a st  w at e r  r e c o r d  b o o k.  T hi s  

c a n b e i n a n el e ct r o ni c f o r m at, eit h e r 

st a n d al o n e o r i nt e g r at e d i nt o a n ot h e r 

s yst e m. T h e r e c or d e d d at a m ust i n cl u d e 

t h e f oll o wi n g k e y i nf or m ati o n t o pr o v e 

c or r e ct o p er ati o n:

•  W h e n b all ast is t a k e n o n b o ar d, v ol u m e, 

d at e, ti m e a n d g e o gr a p hi c al l o c ati o n

•  M o v e m e nt of b all ast w at er f or o n b o ar d 

b all ast w at er m a n a g e m e nt p ur p os es

•  W h e n b all ast is dis c h ar g e d t o s e a, v ol u m e, 

d at e, ti m e a n d g e o gr a p hi c al l o c ati o n

•  W h e n b all ast is dis c h ar g e d t o a r e c e pti o n 

f a cilit y, v ol u m e, d at e, ti m e a n d l o c ati o n

•  Ac ci d e nt al or ot h er e x c e pti o n al u pt a k e 

or dis c h ar g es of b all ast w at er

E ntri es i nt o t h e b all ast w at er r e c or d b o o k 

m ust b e m ai nt ai n e d o n b o ar d f or a p eri o d 

of t w o y e ars aft er t h e d at e of e ntr y a n d 

t h er e a Th er k e pt i n t h e c o m p a n y’s c o ntr ol f or 

a f urt h er t hr e e y e ars.

M a ri n e  s y st e m s  s p e ci ali st s  P S M  

I nst r u m e nt ati o n  u n d ert a k e  c o nti n u o us 

r e s e a r c h  a n d  d e v el o p m e nt  ai m e d  at  

p r o vi di n g  o p e r at o r s  wit h  i m p r o v e d  

c o nt r ol  a n d  visi bilit y  o n b o ar d  v ess els.  

ft e l at est B all ast Vi e w s yst e m fr o m P S M 

I nstr u m e nt ati o n, f or e x a m pl e, is a m o d ul ar 

s ol uti o n c o m prisi n g a s uit e of o n b o ar d 

a n d  s h or e si d e  h ar d w ar e  a n d  s oft w ar e  

el e m e nt s,  d e v el o p e d  t o  e ns u r e  v e ss els  

ar e o p er at e d e ffi ci e ntl y, s af el y a n d i n a n 

e n vi r o n m e nt all y  r e s p o n si bl e  m a n n e r.  

I nt e gr al t o t h e s yst e m’s f u n cti o n alit y ar e 

s e c ur e d at a r e c or di n g c a p a biliti es w hi c h 

m or e t h a n m e et t h e sti p ul ati o ns s et o ut 

f or t h e n e w r e p orti n g r e q uir e m e nts.  

T h e  s yst e m’s  B all ast  Wat er  Tr e at m e nt  

m o d ul e all o ws s hi p pi n g v ess el o p er at ors a n d 

o ns h or e p ers o n n el t o m o nit or t h e o p er ati o n 

of  b all ast  w at er  t r e at m e nt  e q ui p m e nt  

c o nti n u o u sl y  wit h o ut  t h e  n e e d  f o r  

i nt er ve nti o n b y t h e s hi p’s cre w. A n e n cr y pt e d 

r e c or di n g c a p a bilit y el e ctr o ni c all y c a pt ur es 

all k e y d at a a n d pr o vi d es s e c ur e ar c hi v e 

st or a g e o n b o ar d or o ns h or e, o ff eri n g pr o of 

of c orr e ct o p er ati o n a n d l e g al c o m pli a n c e 

d uri n g t h e t hr e e y e ar p eri o d r e q uir e d. 

M o d er n s ol uti o ns s u c h as B all ast Vi e w 

n ot  o nl y  pr o vi d e  t h e  a ns w er  f or  n e w  

v ess els, b ut o ff er a n a ff or d a bl e, l e ast c ost 

s ol uti o n  f or  r etr ofitti n g  e xisti n g  v ess els  

t o  m e et  t h e  r e q uir e m e nts  of  t h e  n e w  

r e g ul ati o ns.  D esi g n e d  f or  c o m p ati bilit y,  

B all a st Vi e w  i s  s c al a bl e  a n d  c a n  b e  

i nt e gr at e d wit h e xisti n g s yst e m el e m e nts 

as  r e q uir e d,  t h us  mi ni misi n g  t h e  c ost   

of u p gr a d es.  

T h e  t e c h n ol o g y  h a s  al r e a d y  b e e n  

s u c c essf ull y  e m pl o y e d  a cr oss  a  n u m b er  

of fl e ets f or si mil ar m o nit ori n g, r e c or di n g 

a n d  d at a  t r a ns missi o n  a p pli c ati o ns  i n  

c o m pl yi n g wit h M A R P O L r e g ul ati o ns f or 

Oil y Wat er Tr e at m e nt a n d Oil R e c or d B o o k 

r e g ul ati o ns.  ft e a ut o m ati c c oll e cti o n of 

d at a f or mi n g t h e B all ast Wat er Tr e at m e nt 

B o o k,  f or  e x a m pl e,  t h e n  mi g ht  als o  b e  

t r a ns mitt e d  i n  r e al-ti m e  t o  P ort  St at e  

C o nt r ol  pri or  t o  ar ri v al  t o  f a cilit at e  a  

s wi ft cl e ar a n c e of t his p art of t h e v ess el’s 

i ns p e cti o n w ell a h e a d of p ort e ntr y.  

W hil e e arli er pr o d u cts w er e o nl y a bl e 

t o m o nit or a n d l o g si g n als fr o m pri m ar y 

tr e at m e nt e q ui p m e nt, t h e d e v el o p m e nt of 

t h e n e w i nt e gr at e d s yst e ms m e a ns ot h er 

ar e as  -  f or  e x a m pl e  t a n k  l e v els,  p u m p  

o p er ati o ns a n d v al v e p ositi o ns - c a n n o w 

als o b e m o nit or e d. T his c o m pr e h e nsi v e 

s ur v eill a n c e  a p pr o a c h  e n a bl es  p ot e nti al  

iss u es t o b e fl a g g e d as s yst e m al erts w h er e, 

f or e x a m pl e, b all ast l e v els ar e f alli n g b ut t h e 

tr e at m e nt pl a nt is n ot r u n ni n g.

Th e n e e d t o u p gr a d e t o e m er gi n g n e w 

l e gisl ati v e r e q uir e m e nts pr es e nts o p er at ors 

wit h t h e i d e al o p p ort u nit y t o t a k e p ositi v e 

m e as ur es  t o  i m pr o v e  o n b o ar d  c o ntr ol.  

ft e i nst all ati o n of a m o d er n i nt e gr at e d 

s yst e m  wit h  t h e  l at est  m o nit ori n g  a n d  

m e as u r e m e nt  t e c h n ol o g y  c a n  pr e v e nt  

i n ci d e nts w hi c h mi g ht ot h er wis e l e a d t o 

vi ol ati o ns, i n c urri n g si g ni fi c a nt fi n es f or 

fl e et o p er at ors a n d t h e ris k of pr os e c uti o n 

f or s e ni or o ffi c ers w h o c o ul d als o b e h el d 

l e g all y r es p o nsi bl e. N A

o n b o ar d H mi  s cr e e n f or t h e cr e w s h o wi n g r e al ti m e o W s  pl a nt o p er ati o n al st at u s
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T
h e  I M O’s  M a riti m e  S af et y  

C o m mitt e e  ( M S C)  a d o pt e d  t h e  

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), al o n g wit h a m e n d m e nts 

t o m a k e t h e C o d e m a n d at or y u n d er t h e 

I nt er n ati o n al C o n v e nti o n f or t h e S af et y of 

Lif e at S e a ( S O L A S).

T h e  us e  of  g as  as  a  f u el,  p arti c ul arl y  

li q u e fi e d n at ur al g as ( L N G), h as i n cr e as e d 

i n r e c e nt y e ars d u e t o l o w er s ul p h ur a n d 

p arti c ul at e e missi o ns t h a n f u el oil or m ari n e 

di es el oil. B ut g as a n d ot h er l o w- fl as h p oi nt 

f u els p os e t h eir o w n s et of s af et y c h all e n g es, 

w hi c h n e e d t o b e pr o p erl y m a n a g e d. Th e 

I G F C o d e ai ms t o mi ni mis e t h e ris k t o t h e 

s hi p, its cre w a n d t h e e n vir o n m e nt, i n re g ar d 

t o t h e n at ur e of t h e f u els i n v ol v e d.

T h e a m e n d m e nt s t o S O L A S c h a pt e r 

I I - 1  ( C o n st r u c ti o n  –  st r u c t u r e,  

s u b di vi si o n  a n d  st a bilit y,  m a c hi n e r y  

a n d  el e ct ri c al  i n st all ati o n s )  i n cl u d e  

a m e n d m e nt s  t o  P a rt  F  Alt e r n ati v e  

d e si g n a n d ar r a n g e m e nt s, t o pr o vi d e a 

m et h o d ol o g y f or alt er n ati v e d esi g n a n d 

ar r a n g e m e nt s f or m a c hi n e r y, el e ct ri c al 

i n st all ati o n s  a n d  l o w -fl a s h p oi nt  f u el  

st or a g e a n d dist ri b uti o n s yst e ms, a n d a 

n e w P art G S hi p s usi n g l o w-fl as h p oi nt 

f u els, t o a d d n e w r e g ul ati o ns t o r e q uir e 

s hi p s  c o n st r u ct e d  aft e r  t h e  e x p e ct e d  

d at e  of  e nt r y  i nt o  f o r c e  of  1  J a n u a r y 

2 0 1 7 t o c o m pl y wit h t h e r e q ui r e m e nt s 

of t h e I G F C o d e, t o g et h e r wit h r el at e d 

a m e n d m e nt s  t o  c h a pt e r  I I - 2  a n d  

A p p e n di x ( C e rtifi c at es). 

T h e  I G F  C o d e  c o nt ai n s  m a n d at o r y 

p r o vi si o n s  f o r  t h e  a r r a n g e m e nt,  

i n st all ati o n,  c o nt r ol  a n d  m o nit o ri n g  

of m a c hi n e r y, e q ui p m e nt a n d s y st e ms 

u si n g  l o w -fl a s h p oi nt  f u el s,  f o c u si n g  

i niti all y o n L N G.

Th e C o d e a d dr ess es all ar e as t h at n e e d 

s p e ci al  c o nsi d e r ati o n  f or  t h e  us a g e  of  

l o w- fl as h p oi nt f u els, t a ki n g a g o al- b as e d 

a p p r o a c h,  wit h  g o al s  a n d  f u n cti o n al  

r e q uir e m e nts s p e ci fi e d f or e a c h s e cti o n 

f o r mi n g  t h e  b a si s  f o r  t h e  d e si g n,  

c o nstr u cti o n a n d o p er ati o n of s hi ps usi n g 

t his t y p e of f u el.

T h e  M S C  al s o  a d o pt e d  r el at e d  

a me n d me nts t o t he I nter n ati o n al C o n ve nti o n 

o n St a n d ar ds of Tr ai ni n g, C erti fi c ati o n a n d 

Wat c h k e e pi n g f or S e af ar ers ( S T C W), a n d 

S T C W C o d e, t o i n cl u d e n e w m a n d at or y  

mi ni m u m re q uire me nts f or t he tr ai ni n g a n d 

q u ali fi c ati o ns of m asters, o ffi c ers, r ati n gs a n d 

ot h er p ers o n n el o n s hi ps s u bj e ct t o t h e I G F 

C o d e. ft e a m e n d m e nts als o h a v e a n e ntr y 

i nt o f or c e d at e of 1 J a n u ar y 2 0 1 7, i n li n e 

wit h t h e S O L A S a m e n d m e nts rel ate d t o t h e  

I G F C o d e. 

V e nti n g a m e n d m e nt s a d o pt e d 
T h e  M S C  a d o pt e d  a m e n d m e nt s  t o  

S O L A S r e g ul ati o ns II- 2/ 4. 5 a n d II- 2/ 1 1. 6, 

cl arif yi n g  t h e  pr o visi o ns  r el at e d  t o  t h e 

s e c o n d ar y m e a ns of v e nti n g c ar g o t a n ks 

i n or d er t o e ns ur e a d e q u at e s af et y a g ai nst 

o v er- a n d u n d er- pr ess ur e i n t h e e v e nt of a 

c ar g o t a n k is ol ati o n v al v e b ei n g d a m a g e d 

o r  i n a d v e rt e ntl y  cl o s e d,  a n d  S O L A S  

r e g ul ati o n II- 2/ 2 0 r el ati n g t o p erf or m a n c e 

of v e ntil ati o n s yst e ms. ft e e x p e ct e d e ntr y 

i nt o f or c e d at e is 1 J a n u ar y 2 0 1 7. N A

F e at ur e 3 |  E n V i r o n mE n t a l l E gi s l a ti o n

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

ft e M ariti m e S af et y C o m mitt e e h as a d o pt e d t h e n e w I G F C o d e o n t h e s af e 

us e of l o w fl as h p oi nt f u els. S a n dr a S p e ar es l o o ks at t h e l at est r e g ul ati o ns 

k e e pi n g s e af ar ers a n d ot h ers s af e

I M O a d o pts I G F C o d e

Gl o M E E P, t h e Gl o b al M ariti m e E n er g y E ffi ci e n c y P art n ers hi p, is s et 

t o tr a nsf or m t h e f ut ur e of t h e m ariti m e i n d ustr y t hr o u g h s u p p ort f or 

t e c h n ol o g y a n d o p er ati n g s yst e ms us e, writ es S a n dr a S p e ar es

Gl o M E E P pr oj e ct off ers s hi p pi n g a l o w 
c ar b o n f ut ur e

T
h e  I M O’s  Gl o b al  E n vi r o n m e nt  

F a cili t y  ( G E F )  a n d  t h e  

U nit e d  N ati o n s  D e v el o p m e nt  

P r o g r a m m e  ( U N D P)  h a v e  si g n e d  a n  

a g r e e m e nt  t o  all o c at e  U S $ 2  milli o n  

t o  a  t w o- y e ar  gl o b al  m ariti m e  e n e r g y 

effi ci e n c y  p a rt n e r s hi p  p r oj e ct,  w hi c h  

ai ms  t o  s u p p ort  i n c r e as e d  u pt a k e  a n d 

i m pl e m e nt ati o n  of  e n e r g y - effi ci e n c y  

m e as ur es f or s hi p pi n g. 

Th e s o- c all e d Gl o M E E P pr oj e ct, f or m all y 

d esi g n at e d  “ Tr a nsf or mi n g  t h e  Gl o b al  

M ariti m e  Tr a ns p ort  I n d ustr y  t o w ar ds  a  

L o w  C ar b o n  F ut ur e  t hr o u g h  I m pr o v e d  

E n er g y E ffi ci e n c y,” will f o c us i n p arti c ul ar 

o n b uil di n g c a p a cit y t o i m pl e m e nt t e c h ni c al 

a n d  o p er ati o n al  m e as ur es  i n  d e v el o pi n g  

c o u ntri es, w h er e s hi p pi n g is i n cr e asi n gl y 

c o n c e ntr at e d.  T h e  ai m  is  t o  pr o m ot e  a  

l o w- c ar b o n m ariti m e s e ct or, i n or d er t o 

mi ni mis e t h e a d v ers e i m p a cts of s hi p pi n g 

e missi o ns  o n  cli m at e  c h a n g e,  o c e a n  

a ci di fi c ati o n a n d l o c al air q u alit y.

A p arti c ul arl y i nt er esti n g as p e ct of t h e 

pr oj e ct is its e x p e ct e d r ol e i n c at al ysi n g a n 

i n n o v ati v e p u bli c- pri v at e s e ct or p art n ers hi p 

wit hi n t h e pr oj e ct fr a m e w or k t hr o u g h a 

n e w Gl o b al I n d ustr y Alli a n c e ( GI A) f or 

m ariti m e e n er g y e ffi ci e n c y. P arti ci p ati o n 

is a nti ci p at e d fr o m l e a di n g pri v at e s e ct or 
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c o m p a ni es, i n cl u di n g cl assi fi c ati o n s o ci eti es, 

s hi p b uil d ers, s hi p o w n ers, s hi p o p er at ors, 

m ari n e e q ui p m e nt s u p pli ers, p ort o p er at ors, 

a n d m ari n e c o ns ult a n c y a n d m a n a g e m e nt 

s yst e m pr o vi d ers. 

I M O  will  e x e c ut e  t his  G E F-f u n d e d  

Gl o M E E P  pr oj e ct  i n  p art n ers hi p  wit h  

U N D P.  Te n  I M O  M e m b er  St at es  h a v e  

si g n e d u p t o t h e Gl o M E E P pr oj e ct as l e a d 

pil ot c o u ntri es: Ar g e nti n a, C hi n a, G e or gi a, 

I n di a, Ja m ai c a, M al a ysi a, M or o c c o, P a n a m a, 

P hili p pi n es  a n d  S o ut h  Afri c a.  T h e  l e a d  

pil ot c o u ntri es will b e s u p p ort e d i n t a ki n g 

a f ast-tr a c k a p pr o a c h t o p urs ui n g r el e v a nt 

l e g al,  p oli c y  a n d  i nstit uti o n al  r ef or ms,  

dri vi n g n ati o n al a n d r e gi o n al g o v er n m e nt 

a cti o n a n d i n d ustr y i n n o v ati o n t o s u p p ort 

t h e  eff e cti v e  i m pl e m e nt ati o n  of  I M O’s  

e n er g y e ffi ci e n c y r e q uir e m e nts. 

B esi d es t h e G E F fi n a n ci n g f or Gl o M E E P, 

ot h er f u n ds will b e m o bilis e d i n t h e f or m 

of i n- ki n d a n d fi n a n ci al d o n ati o ns, t o a 

pr oj e ct e d t ot al of s o m e U S $ 1 3. 8 milli o n. 

A  n u m b er  of  e v e nts  r el at e d  t o  t h e  

i m pl e m e nt ati o n  of  t h e  Gl o M E E P  pr oj e ct  

ar e  e x p e ct e d  t o  b e  h el d  al o n gsi d e  t h e  

t w o- d a y i n a u g ur al F ut ur e- R e a d y S hi p pi n g  

2 0 1 5 C o nfere n c e, t h e j oi nt I M O- Si n g a p ore 

I nt er n ati o n al  C o nf er e n c e  o n  M ariti m e  

Tec h n ol o g y Tr a nsfer a n d C a p acit y B uil di n g, t o 

be hel d i n Si n g a p ore o n 2 8- 2 9 S e pte m ber 2 0 1 5. 

The c o nfere nc e will g at her m ariti me l e a d ers 

t o dis c uss w a ys f or w ar d i n e nc o ur a gi n g t h e 

u pt a ke of e ner g y- e ffi ci e nt s hi p te c h n ol o gi es. 

It is e n vis a g e d t h at t h e o ffi ci al l a u n c h a n d 

c o m missi o ni n g  of  t h e  Gl o M E E P  pr oj e ct  

a n d ass o ci ate d gl o b al pr oj e ct t as k f orc e a n d 

i n c e pti o n m e eti n gs will b e h el d d uri n g a n d 

a Ther t he c o nfere nce.

M a n d at or y  t e c h ni c al  a n d  o p er ati o n al  

e n er g y- e ffi ci e n c y m e as ur es w er e a d o pt e d 

b y p arti es t o A n n e x VI of t h e I nt er n ati o n al 

C o n v e nti o n f or t h e Pr e v e nti o n of P oll uti o n 

fr o m S hi ps ( M A R P O L) i n J ul y 2 0 1 1 a n d 

t h e y e nt er e d i nt o f or c e o n 1 J a n u ar y 2 0 1 3. 

T h es e  r e g ul ati o ns  m a k e  m a n d at or y  t h e  

E n er g y  Effi ci e n c y  D esi g n  I n d e x  ( E E DI)  

f or  c ert ai n  t y p es  of  n e w  s hi ps,  a n d  t h e  

S hi p E n er g y E ffi ci e n c y M a n a g e m e nt Pl a n 

( S E E M P) f or all s hi ps.

Si nce t he e ntr y i nt o f orce of t he re g ul ati o ns 

o n e ner g y e fficie nc y f or s hi ps i n 2 0 1 3, f urt her 

w or k h as b ee n u n dert a ke n t o e xte n d t he sc o p e 

of a p plic ati o n of t he E E DI t o i ncl u d e s e ver al 

a d diti o n al  s hi p  t y p es,  t o  f urt h er  d e v el o p  

g ui deli nes t o s u p p ort u nif or m i m ple me nt ati o n 

a n d t o pr o m ote tec h n ol o g y tr a nsfer. 

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

e missi o ns fr o m s hi ps ( 2 0 1 4) esti m at es t h at 

i nt er n ati o n al s hi p pi n g e mitt e d 7 9 6 milli o n 

t o n n es of c ar b o n di o xi d e i n 2 0 1 2, d o w n fr o m 

8 8 5 milli o n t o n n es i n 2 0 0 7. ftis re pres e nt e d 

2. 2 % of t h e gl o b al e missi o ns of C O 2  i n 2 0 1 2, 

d o w n  fr o m  2. 8 %  i n  2 0 0 7.  H o w e v er,  t h e  

st u d y’s “ b usi n ess as us u al” s c e n ari os f ore c ast 

a gr o wt h i n C O 2  e missi o ns f or i nt er n ati o n al 

m ariti m e tr a ns p ort of b et w e e n 5 0 % t o 2 5 0 % 

i n t h e p eri o d t o 2 0 5 0, d e p e n di n g o n f ut ur e 

e c o n o mi c a n d e n er g y d e v el o p m e nts. N A
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G
l o b al  s hi p  or d ers  f or  2 0 1 5  ar e  

alr e a d y s h o wi n g si g ni fi c a nt si g ns 

of sli p p a ge, b ut t h e o utl o o k f or t h e 

n e xt t hre e t o fi v e y e ars is “t o u g h” a c c or di n g 

t o  t h e  V D M A,  t h e  G er m a n  e q ui p m e nt  

m a n uf a ct urers ass o ci ati o n.

V D M A e x e c uti v e b o ar d m e m b er M arti n 

J o h a n ns m a n n s a ys t h e ass o ci ati o n e x p e cts 

t h e  m ar k et  t o  b e c o m e  m or e  diffi c ult  f or  

e q ui p m e nt m a n uf a ct urers t h e w orl d o ver as 

t h e d e m a n d f or ne w s hi ps h as sl u m p e d, e ve n 

t h o u g h y ar d pri c es h a ve als o f all e n.

“ Acc or di n g t o Cl ar ks o ns t here will b e 1, 3 0 0 

s hi ps or d ere d t his ye ar, b ut we b eli e ve t h at it 

will b e l ess 1, 0 0 0 a n d t h at it will b e t hre e t o 

fi v e y e ars b ef or e t h e [s hi p b uil di n g] m ar k et 

st arts t o ris e a g ai n,” e x pl ai ne d J o h a n ns m a n n.

A d e cli n e i n t h e v al u e of t h e E ur o h as 

u n d o u bt e dl y ai d e d G er m a n m a n uf a ct ur ers 

t o m ai nt ai n e x p ort v ol u m es e v e n t h o u g h t h e 

l ar g est e x p ort s e ct or r e m ai ns t h e c o u ntri es 

wit hi n t h e E U at 2 9. 9 % of e x p orts, s o m e 

7 0. 1 % is t o c o u ntri es o utsi d e of t h e E U, 

i n cl u di n g  C hi n a  at  2 6. 6 %  a n d  K or e a  at  

1 1. 3 %, c urr e ntl y t h e w orl d’s t w o bi g g est 

s hi p b uil di n g n ati o ns.

J o h a n ns m a n n  d o es  n ot  b eli e v e  t h at  

Gr e e c e’s  e c o n o mi c  str u g gl es  h as  pl a y e d  

a  si g nifi c a nt  r ol e,  “t h e  E ur o  w as  alr e a d y  

d e v al u e d,” h e s ai d a n d h e a d d e d, “I d o u bt 

t h er e will b e a f urt h er d e v al u ati o n b e c a us e 

t h e f ut ur e of Gr e e c e h as b e e n i n d o u bt f or 

s o me ye ars.”

H e b eli e v es t h at t h e m aj or m ar k ets f or 

G er m a n m a n uf a ct ur ers ar e i n t h e cr uis e 

s e ct or a n d t h at t h e e c o n o mi c sit u ati o ns 

of b ot h t h e U S a n d E ur o p e r e m ai n “st a bl e 

a n d str o n g”. 

“ We b eli e ve t he E ur o will h ar d e n a n y w a y, 

b ut  G er m a n y  is  d oi n g  w ell  b e c a us e  it  is  

str u ct ur e d,  e v e n  t h o u g h  t h er e  will  b e  a  

p eri o d of u p t o fi v e y e ars wit h t h e E ur o  

str e n gt h e ni n g, i n d e p e n d e nt fr o m Gr e e c e,” 

he s a ys.

A c c or di n g  t o  t h e  V D M A  G e r m a n  

e q ui p m e nt  m a n uf a ct u r e r s  a r e  w ell  

v ers e d i n c o pi n g wit h t h e c y cli c al n at ur e 

of  t h e  s hi p pi n g  i n d ustr y.  “ All  [ G er m a n  

m a n uf a ct ur ers] ar e fl e xi bl e, t h e y d o n’t hir e 

m a n y st a ff i n t h e g o o d ti m es t o l a y t h e m o ff 

i n t h e b a d ti m es,” s a ys J o h a n ns m a n n.

Wit h t h e f a ct t h at e m pl o yers h a ve l e ar nt t o 

m a n a g e t h e u ps a n d d o w ns e x p eri e n c e d i n 

t h e m ariti m e s e ct or i n mi n d t h e e q ui p m e nt 

m a n uf a ct ur ers  h a v e  ri d d e n  t h e  w a v e  

c a us e d b y t h e s pi k e i n oil pri c es: H o w e v er, 

t h e o ffs h or e b u b bl e b urst w h e n t h e S a u di 

Ar a bi a ns  r ef us e d  t o  c ut  pr o d u cti o n  a n d  

s hi p b uil d ers, a n d c o ns e q u e ntl y e q ui p m e nt 

m a n uf a ct urers, h a ve n o w c o me u n d er t hre at 

wit h t he s u bs e q u e nt d e cli ne i n t he pric e of oil.

Th e br e a k- e v e n p oi nt f or t h e o ffs h or e 

b usi n ess is ar o u n d t h e U S $ 8 0/ b arr el m ar k 

wit h t h e Br e nt Cr u d e w all o wi n g at ar o u n d 

U S $ 5 0/ b arr el a n d West Te x as I nt er m e di at e 

at  s o m e  U S $ 3/ b ar r el  b el o w  t h at  at  t h e 

ti m e of writi n g, t h e c o ns e q u e n c es f or t h e 

s hi p b uil di n g  a n d  r el at e d  s e ct ors  c o ul d   

b e c o nsi d er a bl e.

“ E v e n  if  t h e  oil  pri c e  r e c o v er e d  t o  

U S $ 1 0 0/ b arr el i n v est ors w o ul d w ait f or a 

y e ar t o s e e if t h e pri c e w o ul d r e m ai n st a bl e,” 

J o h a n ns m a n n e x pl ai n e d.

A c c or di n g t o t h e V D M A t e c h n ol o g y is 

t h e s ol uti o n t o t h e e c o n o mi c d o w nt ur n, 

wit h  e n vir o n m e nt al  pr ot e cti o n  p us hi n g  

t h e d e v el o p m e nt of i n n o v ati v e t e c h n ol o g y 

a n d t h e m a n uf a ct ur ers’ pr o d u cts c a n dri v e 

t h at pr o c ess.

O n e  t e c h n ol o gi c al  s ol uti o n  t h at  

J o h a n ns m a n n us e d as a n e x a m pl e w as t h e 

e missi o ns m o nit ori n g s yst e m d e v el o p e d b y 

S K F, a s u bsi di ar y of Bl o h m + V oss, a n d t h e 

c o m p a n y w hi c h he he a ds as its C E O.

T h e  U S  C o a st  G u a r d  i s  c u r r e ntl y  

“tr yi n g  t o  u n d erst a n d  t h e  s yst e m”  s a ys  

J o h a n ns m a n n a n d m a y e v e nt u all y t a k e t h e 

l e a d i n i ntr o d u ci n g t his t y p e of m o nit ori n g 

s yst e m. Th e S K F u nit h as a d at a s yst e m 

i nst all e d  a n d  c a n  m a p  t h e  r e gi o n  i n  

w hi c h t h e s hi p is i n gi vi n g t h e o p er at or a 

r u n- d o w n of all t h e e missi o n r e g ul ati o ns 

c urr e ntl y  i n f or c e i n t h e r e gi o n i n w hi c h 

t h e s hi p is p ositi o n e d.

S e ns ors, str at e gi c all y pl a c e d, will m o nit or 

e missi o ns a n d r e c or d l e v els i n cl u di n g ti m es 

a n d p ositi o n of t h e v ess el w h e n r e a di n gs 

w er e t a k e n a n d will st or e t h e i nf or m ati o n. 

“ We i ntr o d u c e d t h e s yst e m at S M M i n 

H a m b ur g l ast y e ar a n d h a v e s ol d 5 0 u nits 

s o f ar, wit h 1 5 u nits c urr e ntl y i nst all e d,” 

s ai d J o h a n ns m a n n. S e ns ors f or t h e s yst e m 

n e e d t o b e b o u g ht fr o m a n o utsi d e s o ur c e 
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C o nti n u e d gr o wt h i n t h e G er m a n m ari n e e q ui p m e nt s e ct or is b u c ki n g t h e 

tr e n d i n t h e i n d ustr y. H o w e v er, t h e e q ui p m e nt m a n uf a ct ur ers i n H a m b ur g 

ar e br a ci n g t h e ms el v es f or t o u g h er ti m es as t h e y e x p e ct a f urt h er di p i n t h e 

n e w b uil di n g m ar k et

G er m a n b ulls b u c k b e ar m ar k et

G er m a n m ari n e e q ui p m e nt I n d u str y - a n n u al S ur v e y 2 0 1 4 / 2 0 1 5. T ur n o v er ( b n. e ur o)
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a n d n e e d t o b e c ali br at e d, b ut ot h er wis e 

t h e  s yst e m,  i n cl u di n g  t h e  s oft w ar e,  is  

m a n uf a ct ur e d b y S K F a n d c a n b e b o u g ht 

a n d  i nst all e d  o n  a  s hi p  f or  U S € 4 0, 0 0 0  

( U S $ 4 3, 4 8 0).

The c o m p a n y is n o w l o o ki n g at a de vel o pi n g 

a cl o u d- b ase d s yste m t hat will st ore o per ati o nal 

i nf or m ati o n, h o we ver, t h at d at a b el o n gs t o t he 

s hi p o w ners a n d t he y are u nli kel y t o w a nt t o 

s h are s uc h s e nsiti ve i nf or m ati o n.

S K F s a ys it is i n n e g oti ati o ns wit h o w n ers 

a n d  a ut h oriti es  t o  d e v el o p  a  “ m ut u al  

u n d erst a n di n g” t h at will all o w t h e c o m p a n y 

t o f ull y d e v el o p its m o nit ori n g s yst e m i nt o 

a r e al o p er ati n g i nf or m ati o n d at a b as e. N A

Or d er s i nt a k e fr o m e x p ort r e gi o n s f or y e ar 2 0 1 4, i n p er c e nt m ar k et d e v el o p m e nt w orl d s hi p b uil di n g. n e w or d er s 2 0 0 2 - 2 0 1 5 

( b y n u m b er)

N
or we gi a n a n d G er m a n cl assi fic ati o n 

s o ci et y D N V G L h as r es p o n d e d  

t o t h e fr e q u e n c y a n d s eri o us n ess 

of r el at e d dis ast ers wit h a n e w g ui d eli n e: 

“ D esi g n a n d o p er ati o n of v ess els wit h b ul k 

c ar g o t h at m a y li q u ef y.” I n it, t he y e x pl ai n t he 

p h ysi cs b e hi n d t h e p h e n o m e n a, s us c e pti bl e 

m at eri als i n cl u di n g b a u xit e (I M S B C C o d e 

Gr o u p C), a n d pr o vi d e w a ys t o miti g ate s u c h 

d a n g ers f or c o n v e nti o n al b ul k c arri ers a n d 

ore c arri ers. 

C ar g o sli di n g a n d li q u ef a cti o n h as res ulte d 

i n t h e listi n g, c a psiz e, a n d str u ct ur al d a m a ge 

of ol d a n d re c e nt b ul k c arri ers. Si n c e 2 0 0 9, 

at l e ast si x s hi ps of m or e t h a n 4 0, 0 0 0 d wt 

h a v e  b e e n  l ost  t o  s us p e ct e d  li q u ef a cti o n  

of c ar g o. This p eri o d i n cl u d es a si x w e e k 

stret c h i n w hi c h t hre e b ul k c arri ers, Ji a n F u 

St ar, N asc o Di a m o n d a n d  H o ng Wei, w er e 

c a psi z e d w hil e tr a ns p orti n g ni c kel ore fr o m 

I n d o n esi a d uri n g t h e r ai n y s e as o n of 2 0 1 0, 

killi n g 4 4 s e af arers. R e c e ntl y, t h e 5 5, 6 5 2 d wt 

Al a m  M a nis ,  o w n e d  b y  M al a ysi a n  B ul k  

C arri ers, r a n a gr o u n d a ft er t h e ni c k el ore it 

w as c arr yi n g s hi fte d i n t he h ull a n d cre ate d a 

s e vere list of 2 0 d e gre es.

Me as ur es are alre a d y i n pl a c e t o pre v e nt 

f urt h er v ess el l oss es, b ut t h e n e w D N V G L 

g ui d eli n e s u g g ests m or e s h o ul d b e d o n e;  

c ar g o li q u ef a cti o n is still t h e “si n gl e m ost 

si g ni fi c a nt f a ct or f or lif e l ost at s e a f or b ul k 

c arri ers,” s a ys D N V G L’s M ort e n L ø vst a d, 

b usi ness dire ct or of b ul k c arri ers a n d Hå v ar d 

H elli n g,  b ul k  c arri er  s hi p  t y p e  e x p ert.  

Cl ass N K h as als o res p o n d e d t o t h e o n g oi n g 

l oss of life, p utti n g its wei g ht b e hi n d res e arc h 

a n d c h a n ge t o f urt her s afe- g u ar d vess els a n d 

p ers o n nel i n a j oi nt i n d ustr y R & D pr oj e ct f or 

b ul k c arri er s afet y: Li q u ef Acti o n. ft e m aj or 

ore e x p orti n g c o u ntri es A ustr ali a a n d Br azil 

h a v e als o b e e n pr o- a cti v e i n r es p o n di n g t o 

t his iss u e. 

D N V G L’s t w o-ti er e d str at e g y i d e nti fi es 

t he di ffere nt h az ar ds i m p a cti n g c o n ve nti o n al 

b ul k c arri ers a n d or e c arri ers, a n d off ers  

i n di vi d u at e d  r es p o ns es.  C o n v e nti o n al  

Ne w g ui d eli n es t o i n cr e as e i n d ustr y a w ar e n ess of c ar g o li q u ef a cti o n c a us e d 

b y v ess el m oti o n o n b o ar d b ul k c arri ers

Li q u ef a cti o n, r e a cti o n

Tr a n s S u m m er  aft er c a p si zi n g a s a r e s ult of s u s p e ct e d li q u ef a cti o n
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b ul k c arri ers ( w hi c h h a v e n o l o n git u di n al 

b ul k h e a d) ar e s h o w n t o b e m or e s us c e pti bl e 

t o st a bilit y iss u es w h e n c arr yi n g c ar g o at 

ris k of li q u ef a cti o n. This is f or t w o r e as o ns: 

t h e tr a ns p ort e d m at eri al is g e n er all y q uit e 

d e ns e, o c c u p yi n g a s m all p art of t h e c ar g o 

h ol d v ol u m e, a n d c o n v e nti o n al b ul k c arri ers 

ar e q uit e wi d e, l e a vi n g a si g ni fi c a nt v ol u m e 

of s p a c e f or t h e li q u e fi e d c ar g o t o m o v e 

ar o u n d i n.

W hil e it is di ffi c ult t o d esi g n a v ess el f or 

g e n er al d uti es t h at c a n als o tr a ns p ort or e 

m ateri als, it c a n b e d o ne, a c c or di n g t o D N V 

G L  e x p erts.  T h e  dr a w b a c k  li es  wit h  l ost  

c a p a cit y a n d c ost; “ Ac c or di n g t o D N V G L 

e x p eri e nc e, arr a n gi n g l o n git u di n al b ul k he a ds 

t o n arr o w t h e h ol ds is t h e o nl y f e asi bl e w a y 

of o bt ai ni n g s u ffi ci e nt st a bilit y t o wit hst a n d 

c ar g o li q u ef a cti o n f or a c o n v e nti o n al b ul k 

c arri er,” m a ki n g t he vess el l ess c o m merci all y 

attr a cti ve f or ge ner al tr a d es. Ore c arri ers are 

less a ffe cte d b y st a bilit y iss ues w he n u n der t he 

fre e s urf a c e e ffe ct b e c a us e t h eir l o n git u di n al 

b ul k h e a ds li mit t he wi dt h of t he c ar g o h ol d. 

H o we ver, t he y f a c e i ncre as e d stre n gt h iss u es 

w h e n  c o m p ar e d  wit h  c o n v e nti o n al  b ul k  

c arri ers. This is d u e t o t he hi g her filli n g l e vel 

of t h eir c ar g o h ol d a n d t he f a ct t he c ar g o h ol d 

b o u n d ari es ar e n ot d esi g n e d t o wit hst a n d 

fl o o di n g. fte g ui d eli ne st ates t h at t he l ater al 

press ure l o a d is si g ni fi c a ntl y i ncre as e d o n t he 

l o n git u di n al b ul k h e a ds’ pl at es a n d sti ffe n ers 

i n t his sit u ati o n, a n d n or m all y m e a ns t h e 

s c a ntli n gs s h o ul d b e i ncre as e d.

Si mil arl y, s c a ntli n gs s h o ul d n e e d t o b e 

i n cr e as e d f or t h e pl at es a n d stiff e n ers o n 

t h e  l o w er  st o ol  i n  w a y  of  t h e  tr a ns v ers e  

b ul k h e a d.  T h e  st r e n gt h e ni n g  of  t h e  

tr a ns v ers e c orr u g at e d b ul k h e a ds d e p e n ds 

o n h o w a v ess el’s l o a di n g c o n diti o ns h a v e 

b e e n d esi g n e d. F or e x a m pl e, if a v ess el is 

d esi g ne d f or h o m o ge n o us l o a di n g, it m ust b e 

c he c ke d f or t h e w orst c o n diti o n. S hi p o w ners 

a n d o p er at ors s h o ul d als o b e a w are t h at l o w 

d e nsit y c ar g o es wit h a hi g h er filli n g h ei g ht 

e xert a l ar ger t ot al f orc e o n t he c orr u g ati o ns, 

a c c or di n g t o t h e g ui d eli ne. 

D N V G L h as s u g geste d stre n gt he ni n g ore 

c arri ers b y t h e r ei nf orc e m e nt of b ul k h e a ds 

wit h a hi g h er p erc e nt a g e us e of hi g h t e nsil e 

ste el. Ac c or di n g t o Helli n g, p ast c o nc er n f or 

hi g h te nsil e ste el f ati g u e h as b e e n q u ell e d d u e 

t o i m pr o v e d f ati g u e c o ntr ol, a n d t his b uil d 

pr o c ess ke e ps t h e ste el wei g ht, a n d t heref ore 

c osts, l o wer, m a ki n g it m ore vi a bl e.

ft e c urre nt I nt er n ati o n al M ariti m e S oli d 

B ul k C ar g o es (I M S B C) C o d e d e fi nes c ar g o es 

of  p arti c ul ar  pr o p erti es,  s plitti n g  c ar g o es  

t h at m a y li q u ef y i nt o Gr o u p A, c ar g o es wit h 

c he mi c al h az ar ds i nt o Gr o u p B, a n d c ar g o es 

t h at h a v e n eit h er of t h os e pr o p erti es i nt o 

Gr o u p C. I n d oi n g s o, t h e or g a nis ati o n h as 

ai m e d t o c o ntr ol t h e tr a ns p ort ati o n of b ul k 

c ar g o es a n d m a ke t he pr o c ess s afer.

H o w e v er,  as  wit h  a n y  s af e  s yst e m,  its  

s u c c ess d e p e n ds u p o n t h e ri g o ur of t h os e 

o p er ati n g  wit hi n  it.  I n a c c ur at e  c ar g o  

d e cl ar ati o ns  i n  t h e  f or m  of  u nr eli a bl e  

m oist ure c o nte nt re a di n gs a n d t he c o nf usi n g 

of c ar g o i d e nti fi c ati o n a n d t h e i d e nti fi c ati o n 

of  t h e  c orr e ct  c ar g o  gr o u p  h a v e  s h o w n  

re g ul at or y s h ortc o mi n gs a n d w h y s hi p desi g n 

c o ul d b e a s a vi n g gr a c e. I n a d diti o n, u p u ntil 

1 Ja n u ar y 2 0 1 5, t he I M S B C C o d e st ate d t h at 

li q u ef a cti o n di d n ot o c c ur w h e n t h e c ar g o 

c o nt ai n e d v er y s m all p arti cl es, s o m et hi n g 

t h at h as n o w b e e n re m o ve d fr o m t he C o d e.

T h e  n e w  g ui d eli n e  r e c o m m e n ds  a  

ti g ht e ni n g  of  o p er ati o n al  pr o c e d ur es,  

es p e ci all y i n r el ati o n t o c o n v e nti o n al b ul k 

c arri ers.  D N V  G L  s u g g ests  a  n u m b er  of  

m e as ur es  i n cl u di n g:  al w a ys  m a ki n g  s ur e  

t h e c ar g o is c orre ctl y i d e nti fi e d a n d pr o p er 

d o c u me nt ati o n of t he c ar g o is re c ei ve d b ef ore 

l o a di n g; usi n g a n i n d e p e n d e nt s ur v e y or or 

c ar g o s p e ci alist t o ass ess T M L; a n d c aref ull y 

c o nsi d eri n g t h e m et a c e ntri c h ei g ht of t h e 

v ess el  w h e n  c arr yi n g  c ar g o es  t h at  m a y  

li q u ef y. It als o s u g gests t h at c ar g o es t h at m a y 

sli d e s h o ul d b e tri m m e d r e as o n a bl y l e v el, 

t h ere b y i m pr o vi n g t h eir st a bilit y a n d wei g ht 

distri b uti o n. H o we ver, t his m a y i ncre as e t he 

ti me a n d c ost of l o a di n g.  

fte n at ure of b a u xite is als o d e m ysti fi e d i n 

t he ne w g ui d eli ne, w hi c h q u otes I nterc ar g o’s 

s e cr et ar y  g e n er al,  D a vi d  T o n g u e:  “ W h at  

is n or m all y c o nsi d er e d a Gr o u p ‘ C’ c ar g o 

m a y  h a v e  t h e  p ot e nti al  t o  b e h a v e  li k e  a  

Gr o u p ‘ A’ c ar g o w h e n t h at c ar g o’s s p e ci fi e d 

c h ar a cteristi cs are n ot m ai nt ai ne d, es p e ci all y 

w h e n  c ar g o es  wit h  hi g h er  l e v els  of  fi n es  

a n d m oist ure b e y o n d t h os e s p e ci fi e d i n t h e 

I M S B C C o d e are pres e nte d.” This is t he c as e 

wit h a fi n e- p arti cl e d b a u xit e c ar g o, a n d is 

e xe m pli fi e d i n t he si n ki n g of B ul k J u piter , a n 

8- y e ar ol d S u pr a m a x b ul k c arri er b eli e v e d 

t o h a v e c a psi z e d a ft er t h e li q u ef a cti o n of its 

b a u xite c ar g o o n 2 Ja n u ar y 2 0 1 5. N A

a r e a s of s p e ci al att e nti o n f or or e c arri er s

N A S e pt 1 5 - p 6 2 + 6 4 + 6 6.i n d d   6 6 1 4/ 0 8/ 2 0 1 5   1 4: 4 8: 3 1
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6 8

C
ar c arri ers o v er t h e l ast 1 0- 1 5 y e ars 

h a v e  s e e n  littl e  c h a n g e  t o  t h eir  

d esi g n.  M u c h  of  w h at  h as  b e e n  

pr o d u c e d  h as  b e e n  effi ci e nt  s u c h  as  t h e  

N or w e gi a n  C ar  C arri ers  ( N O C C)  v ess el  

N O C C Oce a nic  b uilt i n 2 0 1 2.

S o s u c c essf ul h as t his d esi g n b e e n t h at 

N O C C h as or d ere d t w o m ore p ure c ar a n d 

tr u c k c arri ers ( P C T Cs) wit h a c a p a cit y f or 

6, 5 0 0 u nits fr o m t h e S o ut h K ore a n y ar d f or 

d eli v er y i n t h e l ast q u art er of 2 0 1 6 a n d t h e 

first q u arter of 2 0 1 7.

S p e cifi c ati o n  f or  t h e  n e w  v ess els  will  

b e  si mil ar  t o  t h os e  o n  N O C C  Oc e a nic  

wit h s o m e mi n or u p gr a d es t o t h at d esi g n,  

s ai d N O C C.

“ Th e vess els are d esi g ne d f or c arr yi n g hi g h 

a n d h e a v y c ar g o wit h a he a v y c a p a cit y r a m p 

( 1 5 0 T o ns) a n d t w el v e d e c ks of w hi c h f o ur 

ar e h oist a bl e. S o m e d e c ks will b e s p e ci all y 

pr e p ar e d  f or  c arr yi n g  v e hi cl es  wit h  n e w  

e n er g y  s ol uti o ns  i n cl u di n g  pr ess uri z e d  

h y dr o ge n a n d n at ur al g as i n t heir t a n ks t h at 

will b e re q uiri n g s afet y z o nes o n b o ar d,” s ai d 

a N O C C st ate me nt.

B uilt t o D N V G L cl ass T T S will s u p pl y 

t h e  r a m ps  d o ors  a n d  d e c k  e q ui p m e nt  

f or  t h es e  v ess els  as  it  h a d  d o n e  f or   

N O C C Oce a nic .

T T S is als o i n v ol v e d i n t h e d esi g n a n d 

d e v el o p m e nt of n e w P a n a m a x si z e P C T Cs 

w hi c h  will  b e  t h e  first  m aj or  c h a n g e  t o  

t h e v ess el t y p e f or s o m e y e ars a c c or di n g 

t o Bj or n R os e n, Vi c e Pr esi d e nt, S al es a n d 

Pr oj e cts at T T S.

“ We are i n v ol ve d i n s e ver al ot her o n g oi n g 

P C T C  n e w b uil di n g  s eri es,  w h er e  t h e  

t e c h n ol o g y st e p h as b e e n s o m e w h at l ar g er, 

i n  c o m p aris o n  wit h  t h e  N O C C  v ess els,  

w hi c h are b uilt as al m ost sister vess els t o t he 

2 0 1 2- b uilt N O C C O c e a ni c,” s ai d R os e n. 

H e  a d d e d:  “ T h e  u p g r a d e d  c a n al  

restri cti o ns h a v e gi v e n n a v al arc hit e cts n e w 

p ossi biliti es el a b or ati n g s hi p’s di m e nsi o ns 

d esi g ni n g m or e e ffi ci e nt s hi ps a n d t his h as 

gi v e n n e w pr o p orti o ns als o t o c ar c arri ers. 

The le n gt h of t he vess els h as re m ai ne d ar o u n d 

2 0 0 m, b ut t h e v ess el’s wi dt h h as i n cr e as e d 

t o a b o ut 3 5- 3 7 m gi vi n g a l ar g er fl e xi bilit y 

c h o osi n g o n e or t w o pill ar arr a n g e m e nts 

a n d e n gi n e r o o m arr a n g e m e nts, all a d di n g 

m ore fl e xi bilit y a n d c at er f or gre at er v ari et y 

a n d c a p a cit y of c ar g o as well as e ffi ci e nt c ar g o 

h a n dli n g. ft e n e w m ai n di me nsi o n r ati o h as 

als o gi ve n p ote nti als f or si g ni fi c a nt i ncre as e d 

h ull e ffi ci e nc y wit h i m pr o ve d f u el e c o n o m y.”

Si n c e  2 0 1 2,  T T S  M ari n e  A B  h as  

c o ntr a ct e d C ar g o Ac c ess E q ui p m e nt t o a bt. 

4 0 p ost- Pa n a m a x c ar c arri ers a n d d uri n g t he 

l ast te n ye ars, we h a ve d eli vere d e q ui p me nt t o 

al m ost 1 5 0 c ar c arri ers. fte list of c ust o mers 

t o c h o os e T T S M ari n e A B i n G ot h e n b ur g 

as e q ui p m e nt s u p pli er f or t h eir r e c e nt or 

o n g oi n g n e w b uil di n g s eri es i n cl u d es E u k or, 

Gl o vis, H ö e g h A ut oli ners, R a y C ar C arri ers, 

Wil hel ms e n, Wall e ni us, U E C C a n d Si e m C ar 

C arri ers. L o n gst a n di n g str o n g rel ati o ns wit h 

e n d us ers a n d n e w b uil di n g y ar ds c o nstit ut e 

t he f o u n d ati o n of o ur r o b ust p erf or m a nc e.

ft e N or w e gi a n c o m p a n y is n o w l o o ki n g 

t o b uil d a si mil ar re p ut ati o n i n t h e o ffs h ore 

s e ct or wit h cr a n es d esi g n e d a n d b uilt f or 

l o n g-ter m e n d ur a nc e. 

Ac c or di n g  t o  t h e  c o m p a n y  t h e  cr a n es,  

“ u n d er g o ri g or o us f ati g u e testi n g i n or d er t o 

wit hst a n d h ars h a n d he a v y- d ut y a p plic ati o ns. 

F e at ur e 5 |  C r a n e s, d e C k & C a r g o e q ui p m e n t

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

E x p a nsi o n of t h e P a n a m a C a n al will l e a d t o n e w c ar c arri er d esi g ns s a ys 

T T S. B ut f or t he m o me nt t he c o m p a n y is kee pi n g t o trie d a n d teste d tec h n ol o g y. 

De vel o p me nt of r a m ps a n d h atc h c o vers f or t w o N or we gi a n C ar C arriers vess els 

o n or der fr o m Hy u n d ai S a m h o s et t he s ce ne f or T T S e q ui p me nt s ale i n 2 0 1 5

R a m pi n g u p t h e si z e

K e y f a ct s

C a p a cit y: s W L 5 0t – 1 5 0t

r a di u s: 3 6 m – 7 2 m

o p er ati o n: Lift b o at s, j a c k u p s, 

s e mi- s u b m er si bl e s, off s h or e 

v e s s el s tt s  n m F d eli v er s a wi d e 

r a n g e of p e d e st al m o u nt e d 

l atti c e b o o m cr a n e s, d e si g n e d 

t o b e u s e d f or b ot h o n b o ar d 

a n d off b o ar d lift t a s k s d uri n g 

c o n str u cti o n, c o m mi s si o ni n g, 

d e c o m mi s si o ni n g a n d s al v a g e 

a cti viti e s.

 
 

it e m 1  - q u art er s t er n r a m p / d o or ( Wt) 

L e n gt h:   ..................................... 3 9. 7 m i n cl. Th a ps

Dri v e w a y wi dt h:   ......................................... 7. 0 m

Cl e ar o p e ni n g wi dt h:  ............................... 1 5. 2 m

Cl e ar o p e ni n g h ei g ht:  ............................... 5. 3 m

T h e r a m p c o nsists of t w o s e cti o n a n d ft a ps.

D esi g n l o a ds:   ............................ T ot al l o a d 1 5 0 t

Gr oss w ei g ht:   ............................a bt. 2 0 1 t o n n es

it e m 2 - s i d e r a m p / d o or ( Wt)

L e n gt h:   .........................................2 5 m i n cl. Th a ps

Dri v e w a y wi dt h:   ......................................... 6. 5 m

Cl e ar o p e ni n g h ei g ht  ................................ 5. 6 m

T h e r a m p is s er v es d k 5 a n d d k 6 (t w o l e v els)

O p er at e d b y h y dr a uli c wi n c h, h oist e d b y 

h y dr a uli c ji g g er wi n c h.

D esi g n l o a ds:   ...............................T ot al l o a d 2 2 t

Gr oss w ei g ht:   ..............................a bt. 5 5 t o n n es

it e m 3 - m o v a bl e r a m p & c o v er d k 3

T ot al l e n gt h:  3 1. 9 m

Cl e ar dri v e w a y wi dt h: 3. 2 5 + 3. 2 5 m

Cl e ar h ei g ht:  4. 0 m

B ot h r a m ps a n d c o v er o p er at e d b y h y dr a uli c 

c yli n d ers.

D esi g n l o a ds:  U D L 1. 0 t / m
2

Gr oss w ei g ht:  a bt. 6 6 t o n n es

It e m 4 - M o v a bl e r a m p t o d e c k 4 i n Th x e d r a m p

Gr oss w ei g ht:   ..............................a bt. 6 6 t o n n es

T ot al l e n gt h:   .............................................. 1 5. 0 m

Cl e ar dri v e w a y wi dt h:  ............................... 3. 1 m

T h e r a m p c o nsists of o n e e n d hi n g e d s e cti o n. 

T h e r a m p is o p er at e d b y h y dr a uli c c yli n d ers.

D esi g n l o a ds:   ................................. U D L 2. 0 t / m 2

Gr oss w ei g ht:  ...............................a bt. 4 7 t o n n es 

it e m 5 - m o v a bl e r a m p & c o v er d k 5 ( W t) 

T ot al l e n gt h:   ................................................. 3 6 m

Cl e ar dri v e w a y wi dt h:  ............................... 6. 5 m

Cl e ar h ei g ht:   ............................................... 4. 6 m

B ot h r a m p a n d c o v er o p er at e d b y 

  h y dr a uli c c yli n d er s.

T E C H NI C A L  P A R TI C U L A R S

T T S M ari n e A B 
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Fr o m B a si c D e si g n  t o P r o d u c ti o n D e t aili n g  
 a n d b e y o n d

B A S I C D E S I G N D E T A I L D E S I G N P R O D U C T I O N D E S I G N 

• R e u s e i niti al d e si g n d at a fr o m R hi n o, M a x s urf,  
  N A P A a n d ot h er s
 
• R a pi dl y d e v el o p a b a si c 3 D str u ct ur al m o d el
 
• M a n a g e c h a n g e wit h a s s o ci ati v e a n d p ar a m etri c  
  3 D m o d eli n g f e at ur e s
 
• Cr e at e d e-f e at ur e d 3 D m o d el s f or F E A
 
• G e n er at e 2 D cl a s si Th c ati o n a n d g e n er al  
  arr a n g e m e nt dr a wi n g s fr o m t h e 3 D m o d el
 
• A ut o m ati c all y u p d at e dr a wi n g s a s  
  c h a n g e s h a p p e n
 
• All o c at e s p a c e f or m aj or s y st e m s
 
• D e Th n e a li st of m aj or e q ui p m e nt f or t h e pr oj e ct
 
• Pl a c e m aj or e q ui p m e nt i n t h e 3 D m o d el
 
• V erif y t h e 3 D m o d el a g ai n st P &I D’ s  

• Vi s u ali z e t h e 3 D m o d el o n sit e or i n t h e  
  cl o u d vi a A ut o d e s k N a vi s w or k s 

• Dir e ctl y r e u s e t h e b a si c d e si g n  

• R a pi dl y a d d d et ail t o t h e 3 D m o d el
 
• A ut o m ati c all y b uil d t h e pr o d u cti o n m o d el  
  ( m ar ki n g, a s s e m bl y, b e n di n g a n d m or e) a s t h e  
  3 D m o d el i s cr e at e d
 
• E x p a n d s h ell pl at e s i n cl u di n g f or mi n g t e m pl at e s
 
• C o m m o n e n vir o n m e nt f or all di s ci pli n e s
 
• A d d i nt elli g e nt p e n etr ati o n s t hr o u g h str u ct ur e
 
• Vi s u all y d e ft n e t h e b uil d s e q u e n c e a n d ot h er  
  p art br e a k d o w n s
 
• A ut o m ati c all y i d e ntif y a n d m a n a g e w el di n g
 
• A ut o m ati c all y a d d b e v el i nf or m ati o n
 
• D e ft n e pi p e s p o ol s
 
• M o d el wir e w a y s a n d r o ut e c a bl e
 
• A ut o m ati c all y m ai nt ai n p art n a mi n g b a s e d o n  
  a s s e m bl y s e q u e n c e a n d pr o p erti e s

• A ut o m ati c all y n e st pl at e s a n d pr o ftl e s dir e ctl y  
  fr o m t h e m o d el 

• G e n er at e N C c o d e f or a n y b ur ni n g m a c hi n e  

• G e n er at e pi p e a n d H V A C s p o ol dr a wi n g s  

• G e n er at e 3 D a s s e m bl y dr a wi n g s  

• G e n er at e pr o Thl e pl ot s/ s k et c h e s  

• G e n er at e 2 D w or k s h o p dr a wi n g s  

• G e n er at e s y st e m arr a n g e m e nt dr a wi n g s  

• G e n er at e c a bl e p ull s c h e d ul e s  

• A ut o m ati c all y u p d at e dr a wi n g s a s  
  c h a n g e s h a p p e n 

• Dri v e N C pr o ftl e c utti n g  

• Dri v e N C pi p e f a bri c ati o n  

• Vi s u ali z e t h e a s s e m bl y s e q u e n c e  
 
• Cr e at e a s b uilt m o d el s fr o m l a s er s c a n d at a
 
• G e n er at e c u st o mi z e d r e p ort s fr o m t h e m o d el

w w w. S S I - c o r p o r a t e . c o m
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F e at ur e 5 |  C r a n e s, d e C k & C a r g o e q ui p m e n t

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

The y als o c o m pl y wit h i nter n ati o n al st a n d ar ds 

a n d are c erti fi e d b y est a blis he d cl assi fic ati o n 

s o cieties s uc h as G L, D N V a n d A B S.”

As  wit h  all  T T S  N M F  cr a n es,  t h es e  

o ffs h or e cr a n es h a v e a n u nli mit e d sl e wi n g 

r a n g e  of  3 6 0 ˚  a n d  ar e  o utfitt e d  wit h  a  

r oll er sl e w b e ari n g. Th e cr a n es ar e el e ctr o-

h y dr a uli c all y  dri v e n  usi n g  a  cl os e d  l o o p  

s yst e m. ft e e q ui p m e nt a n d m a c hi n er y is 

l o c at e d i nsi d e t h e m a c hi n e h o us e t o pr ot e ct 

a g ai nst h ars h m ari ne e n vir o n me nts.

ft e cr a n es are a bl e t o o p er at e e v e n wit h 

j ust  o n e  e- m ot or  r u n ni n g  at  h alf  s p e e d.  

R e d u n d a nc y c a n b e pr o vi d e d b y i nst alli n g a n 

e m er ge nc y s u p pl y i nsi d e t he cr a ne.

Test e d at its n e w € 1 milli o n f a cilit y T T S 

N M F s a ys it h as a c hi e ve d s atisf a ct or y res ults 

a fter j ust a c c o m plis hi n g a Fa ct or y a c c e pt a nc e 

t ests ( F A T) of t w o S W L 8 5t p e d est al l atti c e 

b o o m cr a n es at t he T T S N M F f a cilit y of t w o 

S W L 1 6 5t T T S O S k n u c kl e b o o m cr a nes. 

A str u ct ur e d a p pr o a c h is a n e c essit y f or 

a  s u c c essf ul  c o m missi o ni n g  p h as e  of  t h e  

ne w b uil di n g pr oj e cts. Pre vi o usl y m ost cr a nes 

w ere t est e d o n b o ar d, or o n ot h er t est sit es, 

b ut c ust o m er re q uire m e nts h a v e res ult e d i n 

b uil di n g u p testi n g f a ciliti es at T T S N M F. 

“ C o m missi o ni n g  of  a n  offs h or e  cr a n e  

is a ti m e c o ns u mi n g, c ostl y a n d c o m pl e x 

pr o c ess.  F A Ts  s h all  pr o vi d e  as  m u c h  

e vi d e n c e as p ossi bl e t h at t h e t e c h n ol o g y 

is fit f or p ur p os e a n d p erf or ms a c c or di n g 

t o  its  f u n cti o n al  s p e cifi c ati o n  b ef or e  it  

l e a v es  t h e  f a ct or y.  T h e  t ests  r e pr es e nt  

p art  of  t h e  Q u alit y  C o ntr ol  pr o c e d ur e.  

Th e y s h all pr o vi d e c o n fi d e n c e t h at gr oss 

m a n uf a ct uri n g d ef e cts ar e n ot pr es e nt,” s ai d 

t h e c o m p a n y.

Testi n g  at  its  o w n  sit e  gi v es  T T S  a  

si g ni fi c a nt a d v a nt a g e i n t h at s u c h t esti n g, 

c o n d u ct e d  cl os e  t o  t h e  d esi g n ers  a n d  

e n gi n e ers  m a k es  it  m u c h  e asi er  f or  t h e  

t e c h ni ci a ns t o m a k e a dj ust m e nts.

All F A Ts i n cl u d e a n a c c o m p a ni m e nt fr o m 

a cl ass r e pr es e nt ati v e. N A

tri e d a n d t e st e d t h e 2 0 1 2 b uilt p C tC N O C C 

O c e a ni c  will b e s u p er s e d e d b y n e w t o n n a g e 

b uilt f or t h e wi d er p a n a m a C a n al l o c k s

a  t t s  l atti c e b o o m cr a n e b o u n d f or a n off s h or e s e mi - s u b m er si bl e d uri n g it s f a ct or y a c c e pt a n c e t e st
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7 2 T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

F e at ur e 5 |  C r a n e s, d e C k & C a r g o e q ui p m e n t

g a  of r or o e q ui p m e nt o n f or n o C C C ar C arri er b ei n g b uilt at H y u n d ai s a m h o

N A S e pt 1 5 - p 6 8 + 7 0 + 7 2.i n d d   7 2 1 7/ 0 8/ 1 5   1 0: 2 1: 5 9



w w w. e v o q u a. c o m /s e a c ur e   m ari n e @ e v o q u a. c o m

© 2 01 4 E v o q u a W at er Te c h n ol o gi e s L L C

K E Y B E N E FI T S O F T H E S E A C U R E ® S Y S T E M

•  T y p e- A p pr o v e d b y t h e M ariti m e a n d  

H y dr o gr a p hi c A g e n c y of G er m a n y

•  A c c e pt e d a s Alt er n at e M a n a g e m e nt S y st e m i n 

t hr e e s ali niti e s

•  O pti o n al d u al- p ur p o s e o p er ati o n

•  Fl e xi bl e f o ot pri nt

M E E TI N G C O M P LI A N C E WI T H 

E X P E RI E N C E, S A F E T Y A N D 

R E LI A BI LI T Y - S E A C U R E ™ S Y S T E M

M O V E F O R W A R D WI T H C O N FI D E N C E I N A T R U S T E D P A R T N E R.

E v o q u a off er s a b all a st w at er m a n a g e m e nt s y st e m t h at pr o vi d e s a

r eli a bl e, s af e a n d e n vir o n m e nt all y s o u n d s ol uti o n d e si g n e d t o pr ot e ct 

a g ai n st t h e pr olif er ati o n of a q u ati c i n v a si v e s p e ci e s.

T h e T y p e- A p pr o v e d a n d A M S A c c e pt e d S e a C U R E ™ s y st e m u s e s 

a c o m bi n ati o n of p h y si c al s e p ar ati o n a n d a pr o pri et ar y o n- d e m a n d 

tr e at m e nt wit h bi o ci d e s, pr o d u c e d i n- sit u fr o m s e a w at er, wit h o ut t h e 

a d diti o n of c h e mi c al s. T h e s y st e m i s b a s e d o n m or e t h a n 3 5 y e ar s of 

pr o v e n e x p eri e n c e a n d o v er 2, 5 0 0 s hi p b o ar d i n st all ati o n s of E v o q u a‘ s 

w ell- k n o w n C hl or o p a c ® m ari n e gr o wt h pr e v e nti o n s y st e m ( M G P S).

T O L E A R N M O R E VI SI T W W W. E V O Q U A. C O M/ S E A C U R E
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A b u D h a bi N ati o n al E x hi biti o n C e ntr e 

( A D N E C), U A E

w w w. s e atr a d e off s h or e m ari n e. c o m

R e gi str ati o n n o w o p e n. C o nf er e n c e pr o gr a m m e fr e e t o att e n d. 
R e s er v e y o ur s e at at w w w. s e atr a d e off s h or e m ari n e. c o m

E X HI BI TI O N ●  C O N F E R E N C E ●  F O R U M S ●  N E T W O R KI N G ●  G O L F T O U R N A M E N T

Sil v er s p o n s or s Br o n z e s p o n s or s

G ol d s p o n s or sPl ati n u m s p o n s or s

@ S e atr a d e M ES e atr a d e Mi d dl e E ast Gr o u p

w w w. s e atr a d e off s h or e m ari n e. c o m
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S
i n c e t h e e arli e r I C C A S e v e nt t h e 

d e v el o p m e nt of t h e S hi p E x pl or er 

s uit e h as b e e n c o m pl et e d a n d t h at 

o ff e r e d t h e o p p ort u nit y t o c o n n e ct t h e 

t w o pr o d u cts, f or air cr a Th a n d s hi ps. B ut 

as it al m ost al w a ys h a p p e ns, it t ur n e d o ut 

t h at t h e pri c e of h ar d w ar e a n d s o Th w ar e 

li br ari es w er e o ut of o ur r e a c h. ft e gri m 

r e alit y w as t elli n g us t h at it w as si m pl y 

t o o e x p e nsi v e.

O n  t h e  ot h er  h a n d,  b ei n g  a  s oft w ar e 

d e v el o p er wit h a str o n g b a c k gr o u n d i n r e al 

ti m e si m ul ati o ns, I k n e w t h at s o m et hi n g 

mi g ht al w a ys b e d o n e, b e c a us e, fr a n kl y, w e 

di d n’t n e e d t h e ‘ b est c ar e v er’, j ust a ‘ bi c y cl e’.

I niti all y, t h e o nl y w a y of e x a mi ni n g t h e 

3 D m o d el i n S hi p E x pl or er w as t hr o u g h 

t h e  s o  c all e d  ort h o g o n al  vi e w,  a n d  it  

w or k e d v er y w ell f or a l o n g p eri o d of ti m e. 

D uri n g 2 0 1 4, h o w e v er, t h er e w er e s o m e 

r e q uir e m e nts  t o  i m pl e m e nt  p ers p e cti v e  

vi e ws,  as  w ell  as  c a p a bilit y  t o  p ositi o n  

t h e  vi e w er  i nsi d e  t h e  s hi p  (s o m et hi n g  

i m p ossi bl e usi n g ort h o g o n al vi e ws).

O n t h e ot h er h a n d, at t h e s a m e ti m e, 

r el ati v el y  l o w  c o st  h ar d w ar e  c a p a bl e  

of  pr es e nti n g  st e r e os c o pi c  3 D  st art e d  

t o  a p p e ar.  T h es e  i n cl u d e d  3 D  T V  s ets,   

a n d pr oj e ct ors.

H a vi n g all t h at i n mi n d, it w as d e ci d e d 

n ot o nl y t o i m pl e m e nt w h at w as r e q uir e d, 

b ut t o g o o n e st e p f urt h er, a n d i m pl e m e nt 

st er e os c o pi c vi e wi n g as w ell. I n bri ef, w e 

w a nt e d t o p u bli cl y s h o w n e w c a p a biliti es 

d uri n g t h e S ort a c o nf er e n c e 2 0 1 4.

B a si c all y,  c r e ati n g  st e r e o s c o pi c  

p r e s e nt ati o n s  c o n si st s  of  g e n e r ati n g  

s e p ar at e  pi ct ur es  f or  t h e  l eft  a n d  ri g ht  

e y es, p a c ki n g t h e m i nt o o n e fr a m e, a n d 

s e n di n g it t o a n o ut p ut d e vi c e. ft e t w o 

m ai n pr o bl e ms t h at w e h a d t o s ol v e w er e 

h o w t o pl a c e c o m pl et e st er e o i nf or m ati o n 

i nt o o n e pi ct ur e fr a m e, a n d h o w t o s e n d it 

t o a n o ut p ut d e vi c e.

Fr a m e p a c ki n g
Fr a m e p a c ki n g m e a ns t o pl a c e i nf or m ati o n 

a b o ut st er e o 3 D i n a n or di n ar y fr a m e t h at 

is s e nt t o a n o ut p ut d e vi c e, t h e or di n ar y 

a p pr o a c h.  S o m e  of  t h e  p ossi biliti es  of  

p a c ki n g  l eft/ri g ht  e y e  i nf or m ati o n  i nt o  

o n e fr a m e w er e ( m a n y of t h es e m a y b e 

tri e d usi n g a li n k t o 3 D U S C S c o nt e nt o n 

y o ut u b e. c o m):

•  T o p – b ott o m r e pr es e nt ati o n, w h er e t h e 

t o p p art of t h e pi ct ur e r e pr es e nts d at a f or 

t h e l e ft e y e, a n d b ott o m p art r e pr es e nts 

d at a f or t h e ri g ht e y e;

• Si d e - b y - si d e,  w h e r e  t h e  l eft  p a rt  

r e pr es e nts d at a f or t h e l e Th e y e, a n d ri g ht 

f or t h e ri g ht e y e;

•  I nt erl e a v e d,  w h er e  d at a  f or  t h e  l eft  

a n d ri g ht e y es ar e r e pr es e nt e d wit hi n 

alt er n ati n g s c a n li n es;

•  Fr a m e  s e q u e nti al,  w h er e  t h er e  is  n o  

fr a m e p a c ki n g, b ut e v er y e v e n fr a m e 

r e pr es e nts d at a f or o n e e y e, a n d o d d 

r e pr es e nts d at a f or t h e ot h er e y e;

D uri n g a pre vi o us I C C A S c o nfere nc e t here w as a n o p p ort u nit y t o test 

stere os c o pi c 3 D pres e nt ati o ns of aircr a ft e n gi nes a n d t he c o m pl ete s hi p’s e n gi ne 

r o o m. G or d a n Ši ki ć a n d M ari n Bistri či ć of Ulj a ni k S hi p b uil di n g C o m p uter 

S yste ms d e vel o p t heir vi e ws

St er e o 3 D, a bi-f o c al vi e w of s hi p 
str u ct ur es

I n- d e pt h | S o F t w a r e

Cr o s s - e y e d st er e o 3 D pr e s e nt ati o n of s hi p h ull

St er e o 3 D pr e s e nt ati o n i n U S C S of Th c e
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•  R e d- c y a n c ol o ur s e p ar ati o n, w h er e l e Th/

ri g ht e y e d at a ar e s e p ar at e d b y c ol o urs;

•  Cr oss – e y e d st er e os c o pi c; t his is si mil ar 

t o si d e- b y-si d e, b ut i nf or m ati o n f or t h e 

l e Th e y e is o n t h e ri g ht si d e of t h e pi ct ur e, 

a n d i nf or m ati o n f or t h e ri g ht e y e is o n 

t h e l e ft si d e of t h e pi ct ur e. Usi n g t his 

a p pr o a c h,  n o  a d diti o n al  h ar d w ar e  is  

r e q uir e d, o n e j ust h as t o “cr oss t h e e y es” 

i n or d er t o a c hi e v e st er e os c o pi c 3 D;

•  Cl assi c al O p e n G L a p pr o a c h; cr e at e a n d 

us e ‘l e ft’ a n d ‘ri g ht’ b u ff ers (i. e. fr a m es), 

a n d l et t h e vi d e o dri v er ‘ d o t h e r est’.

It c a n e asil y b e c o n cl u d e d t h at e v er y 

a p pr o a c h h as its pr os a n d c o ns. Als o, t h er e 

m ust b e s o m e d at a l oss, w h et h er t hr o u g h 

h ori z o nt al r es ol uti o n, v erti c al r es ol uti o n, 

fr a m e r at e, or c ol o ur r el at e d d at a. O pti o ns 

t o us e i nt erl e a v e d p a c ki n g a n d r e d- c y a n 

p a c ki n g w er e r ul e d o ut v er y e arl y b e c a us e 

t h e y  pr es e nt e d  a d diti o n al  pr o bl e ms  t o  

s ol v e wit h o ut a n y a p p ar e nt g ai ns. Fr a m e 

s e q u e nti al  p a c ki n g  w as  a n  a p p e ali n g  

o pti o n, b ut it w as als o r ul e d o ut, i n or d er 

t o k e e p e v er yt hi n g as si m pl e as p ossi bl e, at 

l e ast i n t h e b e gi n ni n g. 

T h e  cl assi c al  ‘ O p e n G L’  a p pr o a c h  of  

cr e ati n g  a n d  usi n g  m ut u all y  u nr el at e d  

b u ff ers (i. e. fr a m es) f or t h e l e ft a n d ri g ht 

e y es  w as  als o  r ul e d  o ut  b e c a us e  o nl y  

pr of essi o n al  gr a d e  vi d e o  c ar ds  p oss ess  

t his c a p a bilit y, a n d t h er e w as a r eti c e n c e t o 

a d d n e w h ar d w ar e c o nstr ai nts. Th er e w as 

a r e q uir e m e nt t o m a k e t h e s yst e m w or k 

r e g ar dl ess of t h e q u alit y of t h e vi d e o c ar d.

Ta ki n g  e v e r yt hi n g  i nt o  a c c o u nt  a  

d e cisi o n  w as  t a k e n  t o  us e  si d e- b y-si d e  

f r a m e  p a c ki n g,  m ai nl y  b e c a us e  (i n  o ur  

o pi ni o n) l o w eri n g h ori z o nt al r es ol uti o n 

is  a  m u c h  s m all er  s a crifi c e  c o m p ar e d  

wit h l o w eri n g v erti c al r es ol uti o n. I n ot h er 

w or ds,  s plitti n g  (f or  e x a m pl e)  a  1 9 0 0  x 

1 2 0 0 r es ol uti o n fr a m e i nt o t w o 9 5 0 x 1 2 0 0 

s u b  f r a m es  w as  b ett er  t h a n  s plitti n g  it  

i nt o t w o 1 9 0 0 x 6 0 0 s u b fr a m es. Als o, t his 

a p pr o a c h all o w e d us t o v er y e asil y s wit c h 

i nt o ‘cr oss- e y e d’ d uri n g d e v el o p m e nt.

a b o ut s e n di n g d at a 
t o o ut p ut d e vi c e
O n e of t h e r e al ‘ bl a c k h ol es’ w as h o w t o 

i niti at e  st er e o  3 D,  a n d  w h et h er  it  w as  

n e c ess ar y  t o  t a k e  s o m e  s p e ci al  a cti o n  

w hil e i n st er e os c o pi c 3 D; w h y d o w e n e e d 

H D MI? ft er e w er e m a n y q u esti o ns of t his 

ki n d. A Th er m u c h i n v esti g ati o n, r e a di n g 

v ari o us d o c u m e nts a n d pl a yi n g wit h 3 D 

m o vi es fr o m y o ut u b e. c o m, a c o n cl usi o n 

w as r e a c h e d t h at o nl y cr e ati n g si d e- b y-si d e 

c o nt e nt s h o ul d b e s u ffi ci e nt, pr o vi d e d t h at 

t h e st er e os c o pi c 3 D m o d e o n t h e o ut p ut 

d e vi c e is s o m e h o w i niti at e d. I n pr a cti c e 

t his m e a ns t h at st er e o m o d e us u all y h as t o 

b e a cti v at e d m a n u all y, alt h o u g h s o m e T V 

s ets alr e a d y r e q uir e n o a cti o n; as s o o n as 

w e st art d eli v eri n g si d e- b y-si d e d at a, a T V 

a ut o m ati c all y a cti v at es st er e o 3 D.

a b o ut st er e o 3 D 
d at a g e n er ati o n
U p t o t his p oi nt e v er yt hi n g w as d e cisi o n 

m a ki n g. Fr o m t his p oi nt o n, t h er e w as a 

n e e d t o r e all y i m pl e m e nt st er e o 3 D. O n e 

of  t h e  d e cisi o ns  n ot  m e nti o n e d  b ef or e,  

w as t o cr e at e a c o m pl et e d at a s et i n- h o us e, 

wit h o ut t h e h el p of a vi d e o c ar d. N a m el y, 

s o m e vi d e o c ar ds ar e c a p a bl e of cr e ati n g 

st er e o c o nt e nt o ut of or di n ar y 3 D d at a, 

a n d a d e cisi o n w as t a k e n n ot t o e x pl oit it, 

ot h er wis e it w o ul d g e n er at e n e w h ar d w ar e 

d e p e n d e n ci es a n d w ors e, t h er e w o ul d b e 

littl e i n fl u e n c e o n t h e q u alit y of t h e fi n al 

r es ults.  S o,  a  d e cisi o n  w as  t a k e n  t o  d o  

e v er yt hi n g t h e h ar d w a y a n d t o g e n er at e 

all  d at a  fr o m  t h e  gr o u n d  u p.   Si n c e  all 

pr e vi o us  d at a  pr es e nt ati o ns  w er e  d o n e  

usi n g O p e n G L, it w as n at ur al t o us e it f or 

st er e o 3 D as w ell.

T h e or y  st at es  t h at  l eft/ri g ht  e y e  d at a  

s h o ul d di ff er a c c or di n g t o dist a n c e b et w e e n 

t h e e y es. B asi c all y, w h at w e s e e is pr es e nt e d 

usi n g fr ust u m, a n d i n t h e c as e of st er e o 

3 D, t w o o v erl a p pi n g fr ust u ms h a v e t o b e 

cr e at e d, o n e f or e a c h e y e, wit h a sli g htl y 

di ff er e nt vi e w p oi nt. A d diti o n all y, w e o pt e d 

f or s o- c all e d as y m m etri c, m ut u all y p ar all el 

fr ust u ms t h at c o n v er g e at s o m e dist a n c e. 

I n pr a cti c e, si n c e O p e n G L w as us e d, o nl y 

vi e wi n g d at a (i. e. t h e pr oj e cti o n m atri x) 

h a d t o b e i niti alis e d di ff er e ntl y; t h e r est of 

t h e dr a wi n g di d n ot r e q uir e a n y c h a n g e.

At  t h e  e n d,  c h a n g es  t o  t h e  dr a wi n g  

pr o c ess t ur n e d o ut t o b e m u c h s m all er t h a n 

i niti all y e x p e ct e d. Th er e w as a n e e d t o dr a w 

usi n g t h e f oll o wi n g st e ps:

•  Acti v at e l e Th h alf of s cr e e n f or dr a wi n g;

•  C al c ul at e l e Th e y e fr ust u m (i. e. r e d e fi n e 

pr oj e cti o n m atri x);

•  E x e c ut e a ct u al dr a wi n g c all;

•  Acti v at e ri g ht h alf of s cr e e n f or dr a wi n g;

•  C al c ul at e ri g ht e y e fr ust u m (i. e. r e d e fi n e 

pr oj e cti o n m atri x a g ai n);

•  O n c e m or e, e x e c ut e a ct u al dr a wi n g c all;

•  I n di c at e O p e n G L t h at dr a wi n g is o v er, 

a n d fr a m e is r e a d y t o b e s h o w n.

Pr oj e ct r e s ult s a n d 
e x p eri e n c e s
C o m pl et e st er e os c o pi c 3 D vi e wi n g st art e d 

as a l o w pri orit y t as k, al m ost as a h o b b y 

h o m e  pr oj e ct.  B esi d es  t h at,  it  q ui c kl y  

b e c a m e  o n e  of  t h e  h ott est  c a p a biliti es  

of  S hi p  E x pl or e r.  We  c a n  n o w  c r e at e  

i nt er a cti v e st er e os c o pi c 3 D c o nt e nt usi n g 

G or d a n Ši ki ć ( a b o v e), a n d M ari n Bi stri či ć  

( b el o w) w er e p art of t h e t e a m t h at h a v e 

c o m pl et e d t h e d e v el o p m e nt of t h e S hi p 

e x pl or er s uit e
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I
n-

d
e

pt
h

a n y m o d er at el y n e w c o m p ut er, c o u pl e d wit h a st er e o 3 D T V/

m o nit or/ pr oj e ct or. F or t his p ur p os e w e or di n aril y us e a € 1, 0 0 0 

( U S $ 1, 1 0 5) cl ass pr oj e ct or at U S C S, a n d wit h p erf e ct r es ults.

D uri n g  d e v el o p m e nt  it  w as  s o o n  r e alis e d  t h at  s wit c hi n g  

i nt o st er e os c o pi c 3 D r e q uir e d c h a n g es t o ot h er pr o g r a m m e 

s u b s y st e m s.  F o r  e x a m pl e,  d u e  t o  r e s ol uti o n  c h a n g e,  all  

m o us e  c o or di n at es  h a d  t o  b e  r e c al c ul at e d.  Als o,  st er e o  3 D 

i m pl e m e nt ati o n  t ri g g e r e d  c h a n g e  i n  m o u s e  m o v e m e nt  

i nt e r p r et ati o n.  I n  st e r e o  3 D,  u s u al  m o d el  e x a mi n ati o n  

m o v e m e nt si m pl y di d n ot fit. As a r es ult, a fl y t hr o u g h m o d e 

wit h D O O M-li k e c o ntr ols, i n c or p or ati n g m o us e a n d k e y b o ar d 

f or m o v e m e nt, w as i m pl e m e nt e d. Th er e ar e a c o u pl e of ot h er 

c h a n g es of t his ki n d, b ut it w as all e x p e ct e d. All i n all, t h e t e a m 

r e a c h e d all its pr oj e ct g o als wit h e x c ell e nt r es ults a n d f e e d b a c k.

W h at n e xt ?
This is s ur el y o nl y t h e first p h as e of t h e pr oj e ct, a n d t h er e is l ots 

of s p a c e f or i m pr o v e m e nt. F or e x a m pl e it w o ul d b e us ef ul t o 

a ut o m ati c all y i niti at e st er e os c o pi c 3 D m o d e o n a n o ut p ut d e vi c e 

a n d st e ps i n t his dir e cti o n h a v e alr e a d y b e e n t a k e n, usi n g t h e A PI 

of a s u p p orti n g vi d e o dri v er. O n t h e ot h er h a n d, t his pr o bl e m 

mi g ht b e c o m e o bs ol et e, as s o m e T V s ets ar e alr e a d y c a p a bl e of 

a ut o m ati c all y s e nsi n g a st er e os c o pi c 3 D si g n al.

O n e of t h e c o m pl et el y u n e x pl or e d ar e as is G UI d esi g n, wit h 

r es p e ct of st er e o 3 D. I n st er e o 3 D us u al G UI el e m e nts li k e p o p u p 

m e n us ar e n ot us a bl e, a n d t h er e ar e n o g ui d eli n es a b o ut t h e 

d esi g n of t h e us er i nt erf a c e. We ar e w or ki n g cl os el y wit h o ur 

us ers, tr yi n g t o e xtr a ct t h eir n e e ds, a n d t o i m pl e m e nt st er e o 3 D 

us er i nt erf a c e t h at will f ul fil t h eir r e q uir e m e nts.

O n e of t h e i d e as t h at n at ur all y c o m es t o mi n d is t o e x pl or e 

t h e p ossi biliti es of c o m pl et el y i m m ersi n g i nt o t h e m o d el, a n d t o 

lit er all y d o e v er yt hi n g usi n g t his st er e o 3 D. ft e first st e p i n t his 

dir e cti o n w o ul d b e t h e i n cl usi o n of a h e a d tr a c ki n g d e vi c e li k e 

O c ul us. It w o ul d all o w us n ot o nl y t o b e i n t h e s hi p, b ut t o e x pl oit 

t h e p ossi biliti es of h e a d tr a c ki n g as w ell.  N A

R ef er e n c e s:
1)  IC C A S 2 0 1 1 Tri est e ( htt p:// w w w.ri n a. or g. u k/I C C A S 2 0 1 1. ht ml)

2)  S ort a  c o nf er e n c e  2 0 1 4  ( htt p:// ol d.rit e h. hr/s ort a 2 0 1 4/i n d e x.

p h p?s L a n g = 2)

3)  S t er e os c o p y fr o m X Z t o Z ( htt p:// d e v el o p er. d o w nl o a d. n vi di a.

c o m/ ass ets/ g a m e d e v/ d o cs/ Si g gr a p h 2 0 1 1- St er e os c o p y _ Fr o m _

X Y _t o _ Z- S G. p df )

4)  H D MI s p e ci fi c ati o n ( htt p:// w w w. h d mi. or g)

5)  S t er e o 3 D m o vi e o n U S C S c h a n n el ( htt ps:// w w w. y o ut u b e. c o m/

w at c h? v = F U 2 Q 4 u KIs b U)

6)  Cr oss e y e d st er e o 3 D ( htt p:// w w w. visi o n 3 d. c o m/ 3 vi e ws. ht ml)

7)  Š i ki ć, Bistri či ć Per k o vi ć, D E V E L O P M E N T O F I N T E R A C TI V E 

T O O L  F O R  P AI N T  Q U A N TI T Y  E S TI M A TI O N  O F  S HI P  

S T R U C T U R E S, I C C A S 2 0 1 1 Pr o c e e di n gs

8)  B e n či ć,  Mil a n o vi ć,  Ši ki ć,  Bist ri či ć,  M U L TI- P L A T F O R M  

C O L L A B O R A TI O N  T O O L  F O R  S HI P  D E SI G N  A N D  

P R O D U C TI O N,  I C C A S 2 0 1 3 Pr o c e e di n gs

9)  A bstr a ct fr o m a p a p er t o b e pr es e nt e d at t h e I nt er n ati o n al 

C o nf er e n c e o n C o m p ut er A p pli c ati o ns i n S hi p b uil di n g (I C C A S) 

i n Br e m e n, G er m a n y o n 2 9 S e pt e m b er – 1 O ct o b er 2 0 1 5

E C O N O MI C A L  
WI T H HI G H  
P E R F O R M A N C E

B ei n g e c o n o mi c al wit h f u el d o e s n’t h a v e t o m e a n
i nf eri or p erf or m a n c e.

St e er pr o p C R P ( C o ntr a- R ot ati n g Pr o p ell er s) 
pr o p ul s or s off er 5 - 1 5 % i m pr o v e m e nt i n f u el 
ef fi ci e n c y d u e t o t h e u n s ur p a s s e d ef fi ci e n c y of t h e
r o b u st St e er pr o p P u s h- P ull C R P t e c h n ol o g y.

w w w. st e er pr o p. c o m
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I n- d e pt h | F e a t u r e t h e m e

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

I
S O is i n t h e pr o c ess of dr a Thi n g a n e w 

st a n d ar d t h at s h o ul d s et o ut a n d d e fi n e 

a u ni vers al met h o d of me as ure me nt f or 

t he st u d y of c h a n ges i n s hi p s p eci fic h ull a n d 

pr o p eller p erf or m a nce. 

The st a n d ar d pl ots t he rel ati o ns hi p b et wee n 

t he c o n diti o n of a s hi p’s u n der w ater h ull a n d 

pr o p ell er a n d t h e p o w er re q uire d t o m o v e 

t he s hi p t hr o u g h w ater at a gi ve n s p e e d a n d 

will h e a vil y i m p a ct t h e p ai nts a n d c o ati n gs 

i n d ustr y, w hi c h l a c ks a c e ntr al m et h o d t o 

a c c ur at el y  c o m p ar e  t h e  p erf or m a n c e  of  

pr o d ucts o n s hi ps of t he s a me t y p e a n d size. 

Si n c e  t h e  g r o u n d- br e a ki n g  w or k  

u n d ert a k e n b y B o b To w nsi n i n t h e 1 9 8 0s, 

i n cl u di n g his p a p ers o n “ S p e e d, P o wer a n d 

R o u g h ness: fte Ec o n o mics of O uter B ott o m 

M ai nt e n a n c e”  ( 1 9 8 0)  a n d  “ A p pr o xi m at e  

F or m ul a e f or t he S p e e d L oss D u e To A d d e d 

R esist a n c e  i n  Wi n d  a n d  Wa v es”  ( 1 9 8 3),  

h ull e ffi ci e n c y h as b e c o m e m ore a n d m ore 

pressi n g f or s hi p o w n ers a n d o p er at ors w h o 

wis h t o stre a mli ne t heir b usi ness es.

S hi ps  wit h  m or e  effi ci e nt  h ulls  ar e  

s u bst a nti all y  m or e  c ost  eff e cti v e  a n d  

e n vir o n m e nt all y  fri e n dl y,  all o wi n g  f ast er  

tr a v el a n d f u el s a vi n gs. Ac c or di n g t o G eir 

A xel O fte d a hl, J ot u n’s B usi ness D e vel o p me nt 

Dire ct or f or its H ull Perf or m a nc e S ol uti o ns: 

“ P o or  h ull  a n d  pr o p ell er  p erf or m a n c e  is  

c urre ntl y esti m ate d t o acc o u nt f or ar o u n d 1 0 % 

of w orl d fleet’s e ner g y c osts a n d c orres p o n di n g 

gree n h o us e g as e missi o ns.” 

H o w e v er,  h o w  t h e  h ull  a n d  pr o p ell er  

ar e m a d e effi ci e nt c a n b e pr o bl e m ati c f or  

p urs e  stri n gs  a n d  t h e  e n vir o n m e nt  ali k e.  

T h e  u n h a p p y  m arri a g e  of  e c o n o mi c  a n d  

e n vir o n m e nt al c o n c er ns is a n i n es c a p a bl e  

re alit y of t he ti me we li ve i n: f or w ar d f aci n g, 

b ut hi n dere d b y o n g oi n g ec o n o mic i nst a bilit y. 

fte p ai nts a n d c o ati n g i n d ustr y e xe m pli fi es 

t his t e nsi o n. It h as t h e c a p a cit y t o pr o d u c e 

bi o-fri e n dl y  f o uli n g  r el e as es  i nst e a d  of  

a ntif o uli n gs, b ut is restricte d b y t he fi n a nci al 

re alities of a reeli n g s hi p pi n g i n d ustr y t h at c a n, 

q uite re as o n a bl y, b e hesit a nt t o i n vest i n m ore 

e x p e nsi v e pr o d u cts s u c h as f o uli n g rel e as e 

c o ati n gs. Thes e s yste ms c a n b e a p pr o xi m atel y 

f o ur ti m es t h e c ost a n d re q uire pr ofessi o n al 

a p pli c ati o n,  b ut  off er  attr a cti v e  l o n g  t er m  

b e n e fits, s a ys Ti m ot h y C arr, t e c h ni c al s al es 

e n gi neer, T u d or S m art S urf aces.

Effi c a c y is c e ntr al t o t h e iss u e, a n d it is 

i n re g ar d t o t his t h at I S O 1 9 0 3 0 m a y c o m e 

t o  t h e  ai d  of  r es p o nsi bl e  b u y ers  t h at  ar e  

att e m pti n g t o m a ke i nf or m e d d e cisi o ns. At 

pr es e nt, p erf or m a n c e g u ar a nt e es c a n b e a  

c o nf usi n g m ar k et pl a c e f or s hi p o w n ers a n d 

o p er at ors, w h o are f aci n g a n arr a y of pr o d uct 

st atistics a n d c h oices t h at h a ve b ee n deri ve d b y 

i n de p e n de nt me a ns. F or e x a m ple, J ot u n’s S e a 

Q u a nt u m X 2 0 0 a n d H P S ( H ull Perf or m a nce 

S ol uti o ns) a ntif o uli n g a n d Ni p p o n’s L F- S e a 

r a n ge a ntif o uli n g b o ast fi ve ye ar g u ar a nt e es 

t h at  str et c h  t h e  e ntir e  p eri o d  b et w e e n  

dr y- d o c ki n gs. H o we ver, e a c h g u ar a nte e h as 

b e e n re a c h e d i n rel ati o n t o t h e c o m p a ni es’ 

o w n met h o ds of me as uri n g h ull a n d pr o p eller 

p erf or m a nce. Wit h o ut a st a n d ar d t o refere nce 

a n d utilis e i n pr actice, a n y p erf or m a nce d at a 

t h at is cre at e d i n rel ati o n t o t h e i m p a cts of 

h ull c o ati n gs is u n fit f or m ar ket c o m p aris o n, 

gi vi n g a n i n n atel y s ke we d re a di n g. O fte d a hl, 

w h o is m a n a gi n g t he 1 9 0 3 0 pr oject o n b e h alf 

of I S O, s a ys: “ The i n d ustr y will h a ve access t o 

pr o ve n w a ys t o me as ure s p ee d l oss [ b ec a us e of 

t he st a n d ar d], le a di n g t o b etter decisi o ns a b o ut 

h ull c o ati n gs a n d pr o p ellers.”

At  pr es e nt,  c o m p a ni es  c arr y  o ut  t ests  

r el ati n g  t o  h ull  a n d  pr o p ell er  effi ci e n c y,  

s u c h as t h e m e as ur e m e nt of s h aft s p e e d,  

t hr o u g h  diff er e nt  m e a ns,  a n d  wit hi n  

di ffi c ult cir c u mst a n c es. Testi n g a v ess el i n 

r e al  c o n diti o ns  off ers  a  b ett er  pi ct ur e  of  

p erf or m a nc e i n t he or y, b ut pres e nts a v ari et y 

of c h alle n ges d ue t o t he wi de r a n ge of e xter n al 

v ari a bl es,  n ot  t o  m e nti o n  i n d e p e n d e nt  

me as ure me nt met h o ds, i n fl u e nci n g re a di n gs.

Th e dr a Th st a n d ar d c o m pris es t hre e p arts 

t o t ar get disc o nti n uit y, as de fi ne d b y I S O. Part 

1 ( 1 9 0 3 0- 1) “ o utli n es ge n er al pri n ci pl es f or 

h o w t o me as ure c h a n ges i n h ull a n d pr o p eller 

p erf or m a nce a n d de fi nes a s et of p erf or m a nce 

Th e wi d el y s u p p orte d dr a Th st a n d ar d I S O 1 9 0 3 0 h as b e e n a p pr o ve d b y I S O’s 

M ari n e E n vir o n me nt Pr ote cti o n S u b- c o m mitte e f or circ ul ati o n. fte N a v al 

Arc hitect re p orts o n h o w I S O’s ne w st a n d ar d f or t he me as uri n g of h ull a n d 

pr o p ell er e ffi ci e nc y is t a ki n g s h a p e a n d its i m p ort a nt rel ati o n t o t he p ai nts a n d 

c o ati n gs i n d ustr y

Dr aft st a n d ar d m e as ur es ef Th ci e n c y 
ar g u m e nt 

I n- d e pt h | P ai n t s a n d c o a ti n g s

i s o t e c h ni c al c o m mitt e e i s o t c 8 / s c 2, t h e gr o u p r e s p o n si bl e f or d e v el o pi n g i s o 1 9 0 3 0

N A S e pt 1 5 - p 7 8 + 7 9.i n d d   7 8 1 4/ 0 8/ 2 0 1 5   1 4: 5 2: 0 9
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i n dic at ors f or h ull a n d pr o p eller m ai nte n a nce, 

re p air a n d retr o fit acti vities.” 

P art  2  ( 1 9 0 3 0- 2)  “ d efi n es  t h e  d ef a ult  

m et h o d f or m e as uri n g c h a n g es i n h ull a n d 

pr o p ell er p erf or m a n c e a n d f or c al c ul ati n g 

t h e p erf or m a n c e i n di c at ors. It als o pr o vi d es 

g ui d a n c e o n t h e e x p e ct e d a c c ur a c y of e a c h 

p erf or m a nc e i n dic at or.” Wit hi n Part 2, Cl a us e 

4 will d efi n e t h e pri m ar y a n d s e c o n d ar y  

p ar a m et ers a n d a n y e xt er n al i nf or m ati o n 

n e e d e d. Cl a us e 5 d e fi n es h o w d at a s h o ul d 

b e a c q uir e d, st or e d a n d pr e p are d. Cl a us e 6 

will d e fi n e h o w t h e p erf or m a n c e i n di c at ors 

s h o ul d b e c al c ul at e d, a n d Cl a us e 7 o ff ers 

g ui d a n c e o n t h e e x p e ct e d a c c ur a c y of e a c h 

p erf or m a nc e i n di c at or.

Part 3 ( 1 9 0 3 0- 3) of t he st a n d ar d “ o utli nes 

alter n ati ves t o t he d ef a ult met h o d t h at res ult 

i n l o w er o v er all a c c ur a c y b ut i n cre as e t h e 

a p plic a bilit y of t he st a n d ar d. It als o pr o vi d es 

g ui d a n c e o n t h e si z e of t h e i m p a ct o n t h e 

a c c ur a c y of e a c h p erf or m a n c e i n di c at or.” 

D uri n g  a n  e arli er  st a g e  of  dr afti n g,  

s o m e  J a p a n es e  s hi p pi n g  c o m p a ni es  a n d  

s hi p b uil di n g c o m p a ni es e x pr ess e d c o n c er n 

o v er  p oi nts  of  t h e  dr aft.  “I n  p arti c ul ar,  

[t h e] a p pli c ati o n m et h o d of p o w er c ur v e …

s e e m e d t o b e pr o bl e m ati c b e c a us e it w as 

t h o u g ht t o b e l ar g el y a w a y fr o m t h e n or m al 

w a y b as e d o n s hi p b uil di n g e n gi n e eri n g,” 

s a ys  A ki hir o  Ta m ur a,  Dir e ct or  at  J a p a n  

S hi p C e ntr e (J E T R O). H o w e v er, t his h as 

b e e n c orr e ct e d b y a pr o p os al b y J a p a n, a d ds 

Ta m ur a. J a p a n h as a cti v el y p arti ci p at e d i n 

w or k o n t h e dr a Th, a n d a c c or di n g t o Ja p a n es e 

s o ur c es: “J a p a n es e m e m b ers ar e b e c o mi n g 

t o f e el m or e c o mf ort a bl e wit h t h e c urr e nt 

dr a Th of I S O 1 9 0 3 0.” 

R e c e ntl y,  I S O’s  M ari n e  E n vir o n m e nt  

Pr ot e cti o n S u b- C o m mitt e e (I S O- T C 8- S C 2) 

v ot e d i n f a v o ur of circ ul ati n g p arts 1 a n d 2 

as dr a ft i nt er n ati o n al st a n d ar ds. H o w e v er, 

it still h as a w a y t o g o b ef or e p u bli c ati o n, 

r e q uiri n g DI S a n d F DI S r e gistr ati o n a n d 

a p pr o v al, w hi c h m a y t a k e l o n g er t o a c hi e v e 

t h a n  J ot u n’s  o pti misti c  e x p e ct ati o n  of  a  

y e ar. ft e c urr e nt g o al f or t h e I S O t e c h ni c al 

c o m mitt e e (I S O- T C 8- S C 2) is t o r e a d y DI S 

b all ot t e xt f or t h e e n d of D e c e m b er. If all 

g o es a h e a d, a DI S b all ot w o ul d st art i n eit h er 

D e c e m b er of Ja n u ar y.

ft os e a w ar e of t h e st a n d ar d a p pr e ci at e 

its p ot e nti al f or p ositi v e c h a n g e, b ut it c a n 

o nl y b e t h e st art i n a r es p o ns e t h at s h o ul d 

b e o n g oi n g a n d f or w ar d t hi n ki n g. I n t his 

r es p e ct, o nl y a ntif o uli n gs h a v e b e e n li n k e d 

t o t h e st a n d ar d, l e a vi n g alt er n ati v e c o ati n g 

t e c h n ol o gi es,  m ar k e dl y  f o uli n g  r el e as es,  

wit h o ut m e nti o n or dir e ct c o n n e cti o n t o 

t h e pr o c ess. W hil e m ost s hi ps c urr e ntl y us e 

a ntif o uli n gs, t h e i n d ustr y is li k el y t o s hi Th 

t o w ar ds  l ess  e n vir o n m e nt all y  d a m a gi n g  

pr o d u cts as ti m e pr o gr ess es. As wit h t h e 

r estri cti o n o n Ti n c o at e d h ulls, bi o ci d es 

l o o k  t o  b e c o m e  a  dist a nt  f e at ur e  of  a n  

e n vir o n m e nt all y d a m a gi n g p ast, us h eri n g 

i n a gr e e n er, m or e e ffi ci e nt p eri o d. L o o ki n g 

t o  t h e  f ut ur e,  a n d  m ost  i m p ort a ntl y  f or  

pr a cti c al s hi p o w n ers a n d o p er at ors, t h e 

pr o d u ct l o n ge vit y a n d f u el s a vi n gs ass o ci at e d 

wit h f o uli n g r el e as e s yst e ms s h o ul d pr o v e 

t h eir v al u e as l o n g t er m i n v est m e nts. N A

L o o ki n g f o r t h e l at e st i n n o v ati o n s i n s hi p ef ft 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 ?  Vi sit E u r o p o rt a n d 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 a n d s o ci al e v e nt s. F o r m o r e i nf o r m ati o n a n d r e gi st r ati o n f o r a f r e e vi sit c h e c k w w w. e u r o p o rt. nl. 

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

S u p p o rt e d b y C o nf e r e n c e p a rt n e r s                                                    O r g a ni s e d b y 

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 8/ 4/ 2 0 1 5   3: 3 7: 0 6 P M

N A S e pt 1 5 - p 7 8 + 7 9.i n d d   7 9 1 4/ 0 8/ 2 0 1 5   1 4: 5 2: 1 0
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I
n t h e r e c e nt y e ars, a cti v e d e v el o p m e nt 

of  off s h or e  oil  a n d  g a s  fi el d s  i n  

v ari o us r e gi o ns of t h e w orl d’s o c e a n’s 

hi g hli g ht e d  t h e  n e e d  f or  s o p histi c at e d  

m ari n e pl atf or ms li k e drilli n g ri gs, g as 

c ar ri e rs,  i c e br e a k e rs,  h ar b or  f a ciliti e s,  

r e g asi fi c ati o n t er mi n als, et c.

T h e  g ol d e n  r ul e  i n  c o n st r u cti o n  of 

s u c h  c o m pl e x  l a n d s c a p e  st r u ct u r e s  i s 

t h o r o u g h  a n d  d et ail e d  c o n si d e r ati o n  

of  all  e n vi r o n m e nt al  i m p a ct s  t o  

b e  s u st ai n e d  i n  t h ei r  lif eti m e.  T h e  

i nt e r n ati o n al  a n d  R u s si a n  r e g ul at o r y  

d esi g n d o c u m e nts i d e ntif y a er o d y n a mi c 

l o a d s  a s  o n e  of  t h e  p ri m a r y  

e n vi r o n m e nt al  f a ct o r s  w h o s e  c o r r e ct  

e v al u ati o n r e q ui r es m o d el e x p e ri m e nts 

i n s p e ci al- p ur p os e wi n d t u n n els.

F o r  p r o p e r  i n v e sti g ati o n  of  all  

a er o d y n a mi c e ff e cts l ar g e-s c al e m o d els 

of  l a n ds c a p e  o bj e ct s  s h o ul d  b e  t e st e d  

i n cl u di n g  si m ul ati o n  of  t h e  s u rf a c e  

b o u n d a r y  l a y e r.  It  i m p o s e s  e xt r a  

r e q uir e m e nts o n t h e e x p eri m e nt al f a cilit y 

w h os e t est s e cti o n s h o ul d b e si z e d t o h a v e 

•	 at 	l e ast	1 0 m 	wi dt h 	f or	a c c o m m o d ati n g 	

a  l a r g e - s c al e  m o d el  of  st r u ct u r e  

wit h  l a n d s c a p e  d et ail s,  e. g.  m o d el  

of  r e g a sifi c ati o n  t e r mi n al  wit h  

s urr o u n di n g h ar b or i nfr astr u ct ur e;

•	 at 	l e ast	1 5 m 	l e n gt h		f or	m o d elli n g 	t h e		

s urf a c e  b o u n d ar y  l a y er  b ei n g  a  v er y 

i m p ort a nt f a ct or.

N e w l e v el of l a n d s c a p e 
r e s e ar c h
T h e  K r yl o v  St at e  R e s e a r c h  C e nt r e  i s  

pr es e ntl y c o m pl eti n g c o nstr u cti o n of t h e 

u ni q u e L a n ds c a p e Wi n d T u n n el f a cilit y 

t o e n a bl e m o d el t e sti n g of l a n d s c a p e s, 

h a r b o u r s,  b e rt h s,  off s h o r e  st r u ct u r e s, 

g a s  c a r ri e r s,  i c e b r e a k e r s  a s  w ell  a s  

r e si d e nti al  q u a rt e r s  a n d  b ri d g e s.  It  i s 

als o a k e y t o e x p eri m e nt al i n v esti g ati o n 

of l o n g-s p a n bri d g es.

M ai n D at a:

•	cl os e d- cir c uit 	wi n d 	t u n n el	wit h 	c o v er e d

 t est s e cti o n;

•	r e ct a n g ul ar	t est	cr oss-s e cti o n 	– 		1 1 	х 	2 	m;

•	t est	s e cti o n	l e n gt h	– 	1 8 	m; 	

•	i n ci d e nt	Th o w 	s p e e d	– 	u p 	t o	1 4 	m/s. 	

•	Th o w 	s p e e d	a dj ust m e nt 	st e p –	0. 1 	m/s;

•	m o d eli n g 	of 	s urf a c e	b o u n d ar y 	l a y er.

A 	 t u r nt a bl e	 of 	 1 0 m 	 i n	 di a m et e r 	 o n 	

t h e	L W T 	ft o or 	c a n 	b e 	r ot at e d	t o	s et	a n y 	

d esir e d 	a n gl e 	wit hi n 	0. 2 ˚ 	err or. 	ft us, 	t est	

m o d els m o u nt e d o n t h e t ur nt a bl e c a n b e 

p ositi o n e d at a n y s p e ci fi e d a n gl e r el ati v e 

t o	wi n d 	ft o w 	t o	si m ul at e	t h e	f ull	r a n g e	of 	

p ossi bl e 	wi n d 	dir e cti o ns. 	Th e 	L W T 	c eili n g 	

is fitt e d wit h a t hr e e- a xis tr a v ersi n g g e ar 

t o m o v e m e as uri n g pr o b es a n d s c a n t h e 

ft o w 	ar o u n d 	t est	m o d els. 	Th e 	g e ar 	s p a ns	

a n 	ar e a 	of 	1 0 	х 	1 0 	х 	2 	m et ers 	a n d 	t h e	

p ositi o ni n g 	err or 	is	0. 5 m m. 	

Th e 	s p a ci o us 	t est	s e cti o n	a n d 	pr e cis e 	

i nstr u m e nt ati o n of t h e Kr yl o v L a n ds c a p e 

Wi n d T u n n el s u p p orts l ar g e-s c al e m o d el 

t ests i n cl u di n g si m ul ati o n of t h e s urf a c e 

b o u n d ar y l a y er w hi c h is d e e m e d t o b e a 

v er y 	i m p ort a nt	f a ct or.	This 	c o m bi n ati o n 	

of  e n a bl e rs  w o ul d  m ar k e dl y  r ais e  t h e  

a c c u r a c y  of  e x p e ri m e nt al  wi n d  l o a d  

e v al u ati o ns,  w hi c h  i s  vit al  f or  d e si g n  

of  u ni q u e  l a n d s c a p e  st r u ct u r e s.   F or  

ill ustr ati o n l et us l o o k at s o m e of t h e c or e 

r es e ar c h st u di es c o n d u ct e d at Kr yl o v St at e 

R es e ar c h C e ntr e i n t his fi el d.  

E x p eri m e nt al i n v e sti g ati o n s
Off s h o r e  pl atf o r m s  a n d  i c e b r e a k e r s  

e x p os e d  t o  wi n d  l o a ds  ar e  f a c e d  wit h  

a  si mil ar  r a n g e  of  iss u es.  T h e  pri m ar y 

c o n c er n  is  n o n- o pti m u m  a er o d y n a mi c 

d e si g n  of  s u p e r st r u ct u r e s.  Wi n d  

p att e r ns  ar o u n d  s u c h  s u p e rst r u ct u r e s  

f e at ur e e x c essi v e v orti c es a n d s e p ar at e d 

ci r c ul at o r y  fl o w s  i m p o si n g  s e v e r e  

c o nst r ai nts 	o n 	air cr aft 	l a n di n g/t a k e- off	

o p er ati o ns, cr a n e j o bs as w ell as a ff e cti n g 

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

Th e 	Kr yl o v 	St at e 	R es e arc h 	C e ntr e 	is	a b o ut 	t o	c o m pl et e 	t h e	c o nstr u cti o n 	

of 	t h e	L a n ds c a p e 	Wi n d 	T u n n el. 		Th e 	t est	s e cti o n	si z e	a n d 	st at e- of-t h e- art	

m e as uri n g i nstr u m e nt ati o n s yst e ms of t his n e w wi n d t u n n el will m a k e it o n e 

of t h e m ost a d v a n c e d f a ciliti es f or t h e i n v esti g ati o n of o ffs h or e str u ct ur es, g as 

c arri ers, i c e br e a k ers a n d ot h er s hi ps

Kr yl o v’s t u n n el visi o n

Fi g. 1 – L o n git u di n al s e cti o n of L a n d s c a p e Wi n d T u n n el  

Fi g. 2 – Cr o s s s e cti o n of L a n d s c a p e Wi n d 

T u n n el  (t e st s e cti o n wi dt h)

I n- d e pt h | A E r o d y N A mi C s
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H o s t e d b y:

3 S T R E A M S O F C O M M E R CI A L,  
T E C H NI C A L & S P E CI A LI S T C O N T E N T

C h ai r p e r s o n' s W el c o m e �� A n d r e w Clif t o n, G e n e r al �M a n a g e r �
a n d �C hi ef �O p e r ati n g �Of fi c e r, �S o ci et y 
of I n t e r n a ti o n al G a s T a n k e r a n d 
T e r mi n al O p e r a t o r s ( SI G T T O)

S u m m a r y of D e v el o p m e n t s i n S hi p  
t o S hi p L N G Tr a n sf e r S af e t y

�� Al a s d ai r B a r cl a y, El e c tri c al, �
I n s tr u m e nt ati o n�& �C o ntr ol �E n gi n e e r, �
S h ell S hi p pi n g T e c h n ol o g y

A S hi p O w n e r' s P e r s p e c ti v e of t h e 
T e c h ni c al & O p e r a ti o n al C h all e n g e s 
of D eli v e ri n g L N G t o P a ci fi c M a r k e t s 
vi a t h e N o r t h e r n S e a R o u t e a n d 
P a n a m a C a n al

�� S u r y a n Wi r y a - Si m u n o vi c, Gl o b al �
E n e r g y, �L N G �a n d �M a riti m e �S hi p pi n g �
E x e c uti v e, �Mit s ui O S K B ul k S hi p pi n g 
( A si a O c e a ni a) P t e. Lt d., Si n g a p o r e

L e a r ni n g f r o m t h e P a s t – A Vi e w  
of t h e F u t u r e of L N G Tr a n s p o r t a ti o n 
a t S e a

�� Ri c h a r d B o u di e t t e, �T e c h ni c al �
A d vi s o r, �S o ci et y of I n t e r n a ti o n al 
G a s T a n k e r & T e r mi n al O p e r a t o r s 
SI G T T O)

D e v el o p N e x t - G e n e r a ti o n L N G 
C a r ri e r s wi t h S u c c e e di n g M O S S  
T y p e C a r g o T a n k

�� T a k u mi Y o s hi d a, M a n a g e r �-�S hi p �
a n d �Off s h o r e �Str u c t u r e, �K a w a s a ki 
H e a v y I n d u s tri e s, Lt d

N e w S hi p b uil di n g of K C- 1 L N G  
C a r g o C o n t ai n m e n t S y s t e m

�� Y o u n g - K y u n Ki m, P ri n ci p al �
R e s e a r c h e r, �K o r e a G a s C o r p o r a ti o n 
( K O G A S )

L a r g e E t h a n e C a r ri e r s – P r o vi di n g 
Tr a n s p o r t S ol u ti o n s t o a N e w M a r k e t

�� Kl a u s G e r d s m e y e r, Di r e c t o r �
B u si n e s s �D e v el o p m e nt �& �S al e s, �T G E 
M a ri n e G a s E n gi n e e ri n g G m b H

R E S E R V E P A P E R: B e y o n d t h e 
E x p e ri e n c e M a t ri x: P u t ti n g 
K n o wl e d g e t o W o r k a n d I m p r o vi n g 
L e a r ni n g i n t h e W o r k pl a c e

�� R a y Gill e t t, �G e n e r al �M a n a g e r, �G T T 
Tr ai ni n g Lt d

S HI P PI N G

H e a r u ni q u e i n d u s t r y i n si g h t fi r s t - h a n d f r o m t h e e x p e r t s a n d 
p r a c ti ti o n e r s. G ai n e x cl u si v e a c c e s s t o f o c u s s e d di s c u s si o n a n d 
n e t w o r ki n g o p p o r t u ni ti e s, fi n d o u t m o r e, c all + 4 4 ( 0 ) 2 0 3 7 7 2 61 01  
o r vi si t  w w w. g a s t e c h si n g a p o r e. c o m / n a - s e p t

O R G A NI S E D B Y: S U P P O R T E D B Y: I N A S S O CI A TI O N WI T H: H E L D I N:

K E Y N O T E S & L E A D E R S HI P 
P L E N A R Y A F T E R N O O N

�� K e y n ot e �S p e e c h e s

�� S u p pli er �P a n el �D e b at e

�� I m p ort er s�P a n el �D e b at e

C O M M E R CI A L S T R E A M

�� G a s �M ar k et �O utl o o k

�� F ut ur e �U s e �of �G a s �& �L N G �i n�t h e �
A si a n �F u el �Mi x

�� C o ntr a cti n g, �Pri ci n g �& �Tr a di n g

�� L N G �Pr oj e ct s: �N o n - T e c h ni c al �
Ri s k s, �Pr o gr e s s �& �D eli v er y

T E C H NI C A L S T R E A M

�� A p pli c ati o n �of �I n n o v ati v e�
T e c h n ol o g y �

�� S hi p pi n g

�� G a s �a s �a �Tr a n s p ort �F u el

S P E CI A L F O C U S S T R E A M

�� H e alt h, �S af et y, �S e c urit y �& �
E n vir o n m e nt

�� E m er gi n g �G a s �M ar k et s: �
D e v el o p m e nt s �& �I n v e st m e nt

�� F L N G �I n n o v ati o n,�wit h �
C o nt ai n m e nt �& �St or a g e

M X 1 1 0 3 0 - C o nf er e n c e N a v al Ar c hit e ct n a- s e pt v 2.i n d d   1 0 6/ 0 8/ 2 0 1 5   0 9: 4 6
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I n- d e pt h | A E r o d y N A mi C s

c o mf ort a n d p erf or m a n c e of cr e ws a b o ar d 

pl atf or ms a n d i c e br e a k ers.

S p e ci al  st u di es  ar e  r e q ui r e d  t o  fi n d  

t h e  b e st  l o c ati o n s  f o r  e x h a u st  pi p e s  

a n d  v e ntil ati o n  ai r  i nt a k e s.  T h e  c or e  

e x p e ri m e nt al  i n v esti g ati o ns  c o n d u ct e d  

i n wi n d t u n n els f or t h e d esi g n of o ffs h or e 

pl atf or ms a n d i c e br e a k ers ar e as f oll o ws:

•	 d et er mi n ati o n 	of 	f a ct ors	c h ar a ct erisi n g 	

t ot al a er o d y n a mi c f or c es a n d m o m e nts;

•	 i n v e sti g ati o n 	 of 	 fl o w	 p att e r ns 	 o v e r 	

h eli p a ds;

•	 d e v el o p m e nt 	 of 	 a r r a n g e m e nt s 	 t o	

c o nt r ol  s e p ar ati o n  fl o ws  ar o u n d  t h e  

s u p e rst r u ct ur e  a n d   t o  s m o ot h  fl o w  

p att e r n s  o v e r  h eli p a d s  f o r  e a si n g  

c o nst r ai nts  o n  h eli c o pt e r  a n d  c r a n e  

o p er ati o ns.

•	 el a b o r ati o n 	 of 	 r e c o m m e n d ati o n s 	

r e g ar di n g o pti m u m l o c ati o ns of e x h a ust 

pi p es, v e ntil ati o n air i nl ets a n d o utl ets

E x p erts s a y t h at i n t h e f ut ur e li q u e fi e d 

n at u r al  g as  ( L N G)  will  d o mi n at e  t h e  

w orl d g as m ar k et. It is s u g g est e d t h at a 

c o nti n u o us d e cr e as e of g as li q u ef a cti o n 

c osts 	a n d 	a 	gr e at er 	Th e xi bilit y 	of 	t h e	L N G 	

t r a ns p ort ati o n  n et w or k,  a s  c o m p a r e d  

t o  pi p eli n es,  e n a bl e  o p er at ors  t o  s er v e 

m ulti pl e m ar k ets a cr oss t h e w orl d.

T h e r ef or e,  i n  t h e  i m m e di at e  f ut u r e  

t h e r e  will  b e  a  risi n g  d e m a n d  f or  t h e  

c o n st r u cti o n  of  L N G  offl o a di n g  a n d  

r e c ei vi n g  t e r mi n als.  F or  r e d u ci n g  t h e  

d o w nti m e  d u e  t o  b a d  w e at h e r,  t h e  

c o nstr u cti o n sit e a n d l a y o ut of all h ar b o ur 

f a ciliti e s  h a v e  t o  b e  d e si g n e d  v e r y  

c ar ef ull y b as e d o n t h or o u g h e x p eri m e nt al 

m o d eli n g  of  wi n d  c o n diti o ns.  T h a n ks  

t o  t h e  i m pr essi v e  si z e  a n d  e q ui p m e nt  

o ut fit of t h e n e wl y b uilt L a n ds c a p e Wi n d 

T u n n el t h e Kr yl o v C e ntr e will b e c a p a bl e 

t o  u n d e rt a k e  u ni q u e  m o d el  t e st s  of  

p ort i nf r astr u ct ur e i n cl u di n g l a n ds c a p e 

f e at ur es t o o bt ai n l ar g e s c o p e of v al u a bl e 

a n d a c c ur at e d at a.       

O n e  of  t h e  r e c e nt  s h o w c as es  is  t h e  

m o d el t ests of Orl o v k a i nl et ( Teri b er k a 

b a y). 	 Th e 	 p ur p os e 	 of 	 t h es e	 t ests	 w as 	 a 	

d et ail e d  st u d y  of  wi n d  p att er ns  i n  t h e 

b a y t o c h o os e t h e b est b ert hi n g l a y o ut f or 

L N G c arri ers wit h mi ni m u m d o w nti m e 

i m p os e d b y str o n g wi n ds.

A n ot h er i m p ort a nt ar e a of a er o d y n a mi c 

r es e ar c h is fi n di n g e n vir o n m e nt fri e n dl y 

l a n ds c a p e s ol uti o ns li k e:

•	 d e v el o p m e nt 	of 	m et h o ds 	f or	r e d u ci n g	

bl o w- o ff of l o os e c ar g o fr o m str et c h e d 

o p e n st o c k y ar ds.

•	 c h oi c e 	of 	t h e	b est 	l o c ati o ns	f or	b ert hi n g 	

f a ciliti e s  a n d  r e c o m m e n d ati o ns  f or  

b ul k c ar g o h a n dli n g o p er ati o ns. 

C o n cl u si o n
N e wl y  e m e r gi n g  st r u ct u r al  m at e ri al s  

a n d  c o nst r u cti o n  t e c h n ol o gi e s  l e a d  t o 

e r e cti o n of i n c r e asi n gl y l ar g e- si z e a n d 

s o p histi c at e d st r u ct u r es. F or s u c c essf ul 

d esi g n a n d c o nstr u cti o n of s u c h f a ciliti es 

t h e  a rt  of  wi n d  l o a d  si m ul ati o n  a n d  

a n al y si s  s h o ul d  b e  b r o u g ht  t o  a  n e w  

l e v el  of  e x c ell e n c e.  T h e s e  ki n d s  of  

i n v esti g ati o ns r e q uir e m o d el e x p eri m e nts 

i n  s p e ci al- p u r p o s e  wi n d  t u n n el s.  T h e  

K r yl o v  St at e  R e s e a r c h  C e nt r e  h a s  all  

n e c ess ar y e x p eri m e nt al ass ets, i n cl u di n g 

t h e  fi r st  L a n d s c a p e  Wi n d  T u n n el  i n  

R u s si a,  t h e  m ulti y e a r  e x p e ri e n c e  a n d  

hi g hl y  q u alifi e d  st aff  t o  r e s ol v e  all  

p ot e nti al iss u es r el at e d t o a er o d y n a mi cs 

of m ari n e str u ct ur es a n d v ess els. N A

A ut h or s:
Mi k h ail  A.  Z a g o r o d ni k o v,  C a n d.  S c.  

( E c o n o mi cs), E x e c uti v e Dir e ct or

S er g ei Y u. S ol o vi e v, C a n d. S c. ( P h ysi cs & 

M at h e m ati cs) 

D e p ut y H e a d of H y dr o & A er o d y n a mi c 

Di visi o n 

Kr yl o v St at e R es e ar c h C e ntr e

Fi g. 3 – ic e -r e si st a nt pl atf or m Prir a zl o m n a y a: a m o d el t e st s i n Kr yl o v’ s wi n d t u n n el; b) 

p h ot o of f ull - s c al e pl atf or m  

N A S e pt 1 5 - p 8 0 + 8 2.i n d d   8 2 1 4/ 0 8/ 2 0 1 5   1 4: 5 2: 4 9



Or g a niz e d b y

•  4 5 C o u ntri e s / 1, 2 0 0 C o m p a ni e s 2, 2 0 0 B o ot h s ( 3 8, 0 0 0 S Q M)

•  8 0 C o u ntri e s / O v er 4 0, 0 0 0 Vi sit or s

•  1 5 N ati o n al P a vili o n s 
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8 4

W
illi a m Fr o u d e’s e arl y w or k, a n d 

his first p a p er f or The I nstit uti o n 

of N a v al Ar c hit e cts, e n q uir e d  

i nt o t h e q u esti o n of w h y v ess els r oll as t h e y 

d o. I n t his h e est a blis h e d t h e m et h o di c al 

a p pr o a c h t h at w as t o l e a d t o p er h a ps his m ost 

v al u a bl e c o ntri b uti o n: bri n gi n g res p e ct a bilit y 

t o m o d el testi n g as a me a ns of pre di cti n g s hi p 

p o w eri n g r e q uir e m e nts, p erf or m a n c e a n d 

b e h a vi o ur b ef ore b uil di n g i n f ull siz e.

This p a p er s et o ut t h e f or c es c a usi n g a 

vess el t o r oll i n a s e a w a y, i ncl u di n g res o n a nt 

r olli n g, a n d w as f o u n de d o n cl os e o bs er v ati o n 

of t h e b e h a vi o ur of a s m all fl o at e q ui p p e d 

wit h a m ast fr o m w hi c h a p e n d ul u m w as 

s us p e n d e d. D e d u cti o ns were b a c ke d u p wit h 

s oli d m at he m ati cs, al m ost t o o s oli d. Fr o u d e’s 

gr o u n d br e a ki n g w or k w as a c k n o wl e d g e d, 

b ut, as wit h ot h er as p e cts of s hi p b e h a vi o ur 

i n a s e a w a y, d et ail e d m at h e m ati c al a n al ysis 

w as i m pr a cti c a bl e i n t h e pre- c o m p ut er a g e. 

At l ater I N A me eti n gs he pres e nte d e m piri c al 

s ol uti o ns t h at m a d e t he i d e as us a bl e.

It s e e ms t h at t his w or k w as a f oll o w- o n 

fr o m st u di es of t h e li k el y r olli n g b e h a vi o ur 

of  t h e  v ast  st e a ms hi p  Gre at  E aster n  t h at  

Fr o u d e h a d m a d e f or Is a m b ar d Ki n g d o m 

Br u n el.  Fr o u d e’s  e arl y  c ar e er  h a d  b e e n  

c o n c er n e d wit h r ail w a ys, st arti n g i n 1 8 3 3 

a fter h e gr a d u ate d i n m at he m ati cs at O xf or d. 

I n 1 8 3 7, h e j oi n e d Br u n el w or ki n g o n t h e 

d esi g n of t he Brist ol t o E xeter r ail w a y, w he n 

his s kill at d e v el o pi n g a t h e or y, t esti n g it b y 

e x p eri m e nt a n d re fi ni n g t h e res ults l e d hi m 

i nt o t h e m ari ne w orl d. 

Willi a m Fr o u de li ve d d uri n g t he p e a k ye ars 

of t h e tr a nsiti o n fr o m s ail t o ste a m f or b ot h 

merc h a nt a n d n a v al s hi ps. F or s ail t here w as a 

g o o d de al of k n o wle d ge b as e d o n e x p erie nce. 

St a bilit y w as m ai nl y rele v a nt as p o wer t o c arr y 

s ail, w hile r olli n g w as d a m p e d t o a l ar ge e xte nt 

b y t h e s ail pl a n. F or ste a ms hi ps pr o c e e di n g 

o n a h e a di n g re g ar dl ess of wi n d a n d w a v e 

dire cti o n, st a bilit y a n d r olli n g re q uire d n e w 

st u d y. Resist a nce a n d p o wer nee de d t o ac hie ve 

a gi v e n s p e e d w ere f a ct ors t h at h a d t o b e 

pi n ne d d o w n pri or t o b uil di n g t he s hi p. Testi n g 

m o dels w as a n attr acti ve i de a i n pri nci ple, b ut 

i n t he 1 8 6 0s h a d b ec o me discre dite d.

To wi n g m o del vess els w as n ot a ne w i de a. 

L e o n ar d o de Vi nci, Pett y i n t he 1 7t h ce nt ur y, 

C h a p m a n  i n  t h e  1 8t h  a n d  m a n y  ot h er  

e x p eri me nters h a d m a de pr o gress, es p e ci all y 

i n getti n g re p e at a ble d at a. B ut t he m o del d at a 

o n resist a n c e di d n ot s c al e t o gi ve a c c ur at e 

res ults at f ull si z e f or s urf a c e s hi ps. It fell t o 

Fr o u de t o s h o w w h y t his w as s o, a n d t o de d uce 

t he sc ali n g f act ors. 

He  h a d b ee n t o wi n g 6 ft l o n g m o dels o n a 

ri ver i n s o ut h west E n gl a n d tr yi n g t o c o m p are 

t he resist a nce of di ffere nt h ull f or ms. To s e e 

w hat e ffect size ha d he re pe ate d tri als wit h t he 

s a me f or ms, b ut als o 3 ft a n d 1 2 Th l o n g. He t he n 

rec o g nis e d t h at t he c o nf usi n g f act or w as h o w 

gra vit y a n d visc osit y i n fl ue nce d vessel resist a nce 

s e p ar atel y; t he o ne c o ntr olli n g w a ve m a ki n g 

resist a nce, t he ot her fricti o n al dr a g, a n d t h at 

t he y di d n ot sc ale i n t he s a me way.

His fi n di n gs o n w a v e m a ki n g r esist a n c e  

f or di ff ere nt si z es of v ess el w ere e ns hri n e d 

i n Fr o u de’s l a w: t h at t he resist a nce p er t o n of 

dis pl ac e me nt is t he s a me if t he s p e e ds are i n 

t h e r ati o of t h e s q u are r o ots of t h e l e n gt hs. 

A  g o o d  i n di c ati o n  of  fri cti o n al  r esist a n c e  

c o ul d b e g ai ne d b y t o wi n g pl a n ks of t he s a me 

l e n gt h a n d wette d s urf a c e are a as t he m o d el, 

b ut t h er e c o nti n u e d t o b e ar g u m e nt o v er 

c orre cti o n al f a ct ors, n ot re all y res ol ve d u ntil 

t h e mi d- 2 0t h c e nt ur y a n d t h e L uc y As ht o n  

f ull s c al e tri als (s e e N A A pril 2 0 1 5). H o we ver, 

n ot e v er y o n e a gr e e d wit h Fr o u d e o n t h e  

s u bj e ct of usi n g s m all m o d els t o pre di ct f ull 

siz e s hi p p erf or m a nc e.

A  c uri o us  p a p er  b y  Merrifi el d  t o  I N A,  

re pres e nti n g m ai nstre a m o pi ni o n, h el d t h at 

o nl y testi n g of a s eries of f ull size d s hi ps w o ul d 

pr o vi d e reli a bl e a ns wers, a n d m o d el testi n g 

w as c o nsi dere d a w aste of ti me. S c ott R uss ell, 

w h o c h aire d t he meeti n g, hi ms elf a re p ut a ble 

s hi p b uil d er a n d n a v al arc hit e ct, s u m m e d it 

u p: “ Yo u will h a ve o n t he s m all sc ale a s eries of 

b e a utif ul i nteresti n g little e x p eri me nts, w hic h I 

a m s ure will a ff or d Mr Fr o u de i n fi nite ple as ure 

i n m a ki n g t he m, as t he y di d t o me, a n d will 

a ff or d y o u i n fi nite pl e as ure i n t he he ari n g of 

t h e m; b ut w hi c h are q uite re m ote fr o m a n y 

pr actic al res ults u p o n t he l ar ger sc ale.”

B ut t h e R o y al N a v y, i n t h e f or m of its 

C hi ef  C o nstr u ct or  Sir  E d w ar d  R e e d,  di d  

n ot s u bs cri b e t o t his vi e w, a n d s u p p ort e d 

Fr o u d e’s pr o p os al t o b uil d a t o wi n g t a n k i n 

w hi c h m o d el tests c o ul d b e c o n d u cte d u n d er 

c o ntr oll e d c o n diti o ns. ft e o utc o m e w as t h e 

T or q u a y t a n k o p e n e d i n 1 8 7 1, a pr ot ot y p e 

of  t est  t a n ks  w h os e  d es c e n d a nts  ar e  still  

b ei n g b uilt t o d a y a n d als o pi o n e er i n t h e 

d y n a m o meters us e d t o me as ure f orc es a cti n g 

o n t he m o d el b ei n g teste d.

At t his ti me, t he e arl y 1 8 7 0s, t he R N w as 

n ot o nl y de ali n g wit h t he tr a nsiti o n fr o m s ail 

t o ste a m, b ut als o wit h a c o nst a nt stre a m of 

t e c h n ol o g y d e v el o p m e nts i n c o nstr u cti o n,  

ar m o ur, bi g g u ns, t urr ets, b oil ers, e n gi n es  

a n d m uc h els e. Fr o u de’s w or k o n r olli n g a n d 

st a bilit y w as v al u e d, a n d t h e a bilit y t o t est 

di ffere nt h ull f or ms f or p o wer re q uire me nts 

at m o del sc ale w o ul d s a ve m o ne y a n d hel p t o 

a v oi d f ull sc ale fi asc os.

Alt h o u g h  it  w as  a gr e e d  t h at  h ull  f or m  

i nfl u e n c e d  r esist a n c e,  t h er e  h a d  b e e n  a  

wi des pre a d b elief t h at t here m ust e xist a si n gle 

i d e al f or m, a n d stre n u o us e ff orts were m a d e 

t o tr y t o fi n d it, wit h o ut s uccess. Fr o u de’s w or k 

wit h m o dels s h o we d t h at s uc h a n i de al s h a p e 

c o ul d n ot e xist. S h ort, f at, l o n g, t hi n, fi ne-e n de d 

or bl u ff, all h a d t h eir pl a c e, d e p e n di n g o n 

t h e s p e e d a n d ot h er q u aliti es re q uire d, a n d 

F e at ur e 6 |  F o u n d a ti o n F e a t u r e

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5

Thr o u g h a mi xt ur e of t h e or y, m at h e m ati c al a n al ysis a n d pr a cti c al t esti n g 

Willi a m Fr o u d e u nr a v ell e d m a n y of t h e f a ct ors i n fl u e n ci n g s hi p b e h a vi o ur 

t h at h a d c o nf us e d g e n er ati o ns of d esi g n ers a n d s hi p b uil d ers. Ri c h ar d W hit e 

e x pl or es t h e t h e w or k of o n e of s hi p d esi g n’s bi g g est n a m es

T h e m a n w h o e x pl ai n e d s hi p b e h a vi o ur

th e Fr o u d e t o wi n g t a n k i n t or q u a y
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F e at ur e 6 |  F o u n d a ti o n F e a t u r e

Fr o u d e s p e nt m uc h ti me st u d yi n g h ullf or ms 

f or resist a nce a n d t he w a ve s yste ms pr o d uce d 

at b o w a n d ster n.

T o wi n g  m o d els  t o  d e v el o p  h ullf or ms  

of c o urs e i n v ol v e d b uil di n g a c c ur at e s c al e 

m o d els  i n  t h e  first  pl a c e,  q ui c kl y  a n d  

e c o n o mi c all y. To d o t his Fr o u d e d esi g n e d a 

c o p yi n g m a c hi n e, a n d ess e nti all y t h e s a m e 

i d e a is us e d t o d a y t o mill f ull siz e d pl u gs f or 

F R P b o ats a n d m u c h els e. 

His e q ui p me nt w or ke d fr o m a li ne dr a wi n g 

wit h m a n y w aterli nes f aire d i n. The r o u g hl y 

s h a p e d bl o c k t h at w o ul d b e c o m e t h e t est  

m o d el  w o ul d  b e  cl a m p e d  i n  t h e  c o p yi n g  

m a c hi n e, w hi c h h a d a milli n g c utt er i n a  

he a d t h at c o ul d b e m o ve d i n X, Ya n d Z a xes 

o n g ui d es. A f oll o w er w as m o v e d al o n g a 

p artic ul ar w aterli ne a n d its m oti o n w as c o pie d 

b y t h e milli n g c utt er. Th e res ult w as a g as h 

re pres e nti n g t h at w aterli ne c ut i nt o t he bl o c k.

T h e o p er at or t h e n r ais e d t h e c utt er t o  

t h e  n e xt  d efi n e d  w at erli n e.  T his  pr o c ess  

w as r e p e at e d u ntil t h e i n v ert e d h ull s h a p e 

a p p e ar e d as a s eri es of st e ps. E x c ess st e p 

m at eri al  w as  r e m o v e d  usi n g  h a n d  t o ols  

u ntil t he w aterli nes re m ai ne d j ust as wit ness 

m ar ks. F or t h e m at eri al of t h e m o d el t o b e 

c ar v e d Fr o u d e m a d e t h e i ns pire d c h oi c e of 

p ar a ffi n w a x. It h a d a s uit a bl e s p e ci fi c gr a vit y, 

w as e as y t o c ast i nt o t he pri m ar y bl o c k a n d t o 

mill a n d it c o ul d b e w or ke d t o a g o o d s m o ot h 

fi nis h wit h h a n d t o ols. S u btl e c h a n ges t o h ull 

s h a p e c o ul d b e e v al u ate d b y c utti n g a w a y or 

a d di n g w a x. A bi g a d v a nt a g e w as t h at b ot h 

m o d el a n d c utti n gs c o ul d b e m elt e d d o w n 

a fter tri als were c o m pl ete d, a n d re c ycl e d i nt o 

a ne w m o d el.  

ft e v ali dit y of t o wi n g m o d els i n t a n ks 

w as q ui c kl y est a blis h e d o n a ct u al v ess els, 

a n d m or e s u btl e e ff e cts of h ullf or m c o ul d 

b e i n v esti g at e d. F or e x a m pl e, t h e p o w er e d 

w ars hi p w as s e e n f or a w hil e as a we a p o n i n 

its elf, n ot j ust as a g u n pl atf or m, r a m mi n g 

t h e e n e m y wit h a s h a p e d u n d er w at er b o w 

pr oj e cti o n. I n fl e et m a n o e u vres t his pr o v e d 

m or e  d a n g er o us  t o  fri e n d  t h a n  f o e,  b ut  

t a n k testi n g s h o we d t h at t he r a m b o w c o ul d 

a ct u all y  r e d u c e  w a v e m a ki n g  r esist a n c e,  

a cti n g as a vesti gi al f or m of t he b ul b o us b o w 

us e d l ater f or stri ctl y h y dr o d y n a mi c re as o ns.

L o n g  b ef or e  t his,  Fr o u d e  h a d  b e c o m e  

i nt er est e d  i n  h ull/ pr o p ell er  i nt er a cti o n,  

a n d i n t h e 1 8 5 0s t est e d o ut t h e ori es usi n g 

a  cl o c k w or k  p o w er e d  m o d el  o n  a  l a k e.  

ftis w or k h el p e d hi m i n l at er y e ars wit h 

h y dr o d y n a mi c fl o w pr o bl e m at t h e st er n of 

s hi ps, w he n s o me t wi n s cre w w ars hi ps were 

re c k o ne d t o b e al m ost u n m a n a g a bl e. 

His  t o wi n g  t a n k  a n d  ot h er  w or k  w as  

c o nti n u e d  a n d  e x p a n d e d  b y  his  s o n  R. E.  

Fr o u d e.  D uri n g  his  lif eti m e,  Willi a m  

Fr o u d e pres e nt e d m a n y p a p ers o n as p e cts 

of his w or k, t o I N A a n d ot her or g a nis ati o ns. 

RI N A c oll e cte d all t hes e i n a b o u n d v ol u me 

n o w i n t h e RI N A li br ar y. Ot h er m at eri al is 

p u blis he d fr o m ti me t o ti me, s uc h as a re p ort 

o n Fr o u de’s res e arc h i nt o t he R a m us ste p p e d 

h ull h y dr o pl a ne pr o p os als of 1 8 7 2, fr o m t he 

U K H o us e of C o m m o ns arc hi ve,  e v al u ate d 

usi n g t o d a y’s m et h o ds b y M. G. M or a bit o,  

a n d p u blis h e d i n t h e l at est RI N A P art B 1 

Tr a ns acti o ns, v ol 1 5 7, 2 0 1 5. N A

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
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L e t t e r s t o t h e e di t o r

D e ar Sir,

 

I w as es p e ci all y pl e as e d t o r e a d i n t h e 

J ul y/ A u g ust 2 0 1 5 e diti o n of T h e N a v al 

Arc hitect  y o ur E dit ori al C o m m e nt e ntitl e d 

C h a n gi n g Ti m es a n d t h e v ari o us arti cl es 

a d dr essi n g t h e s u bj e ct of c o m p ut ati o n al 

fl ui d d y n a mi cs ( C F D).  It is a s u bj e ct a n d 

a t e c h ni q u e t h at w e will g et t o h e ar a b o ut 

m or e i n t h e f ut ur e, as a n alt er n ati v e t o 

t esti n g m o d els of s hi ps i n a t o wi n g t a n k. 

H o w e v er, I w as m ost i ntri g u e d b y t h e 

arti cl e e ntitl e d Si m ul ate d w a v es bri n g re al 

s ur pris es, f oll o wi n g T N A’s i nt er vi e w wit h 

M atti as J ör g e ns e n a n d J a n n e Niitt y m ä ki 

of F or es hi p.

F or  s o m e  n a v al  ar c hit e cts  it  m a y  n ot  

h a v e c o m e as a s ur pris e t o l e ar n t h at a h ull 

f or m o pti mis e d f or p erf or m a n c e i n a c al m 

s e a st at e, a n d, i n t h e c as e r ef err e d t o, fitt e d 

wit h a b ul b o us b o w, s h o ul d n ot pr o vi d e t h e 

o pti m u m p erf or m a n c e w h e n o p er ati n g i n 

w a v es.  Th e b ul b o us b o w is t h er e t o cr e at e a 

w a v e t h at c o u nt er a cts wit h t h e n at ur al b o w 

w a v e f or m ati o n of t h e h ull a n d c a n l e a d 

t o a n o v er all r e d u cti o n i n r esist a n c e, b ut 

t his i nt er a cti o n will b e dist ur b e d b y w a v es 

pr es e nt i n t h e s e a st at e a n d t h e pit c hi n g of 

t h e v ess el.

N o n et h el ess, t h e arti cl e pr o vi d es a us ef ul 

r e mi n d er, at a ti m e w h e n t h e i n d ustr y is 

l o o ki n g f or i n n o v ati v e s ol uti o ns t o r e d u c e 

t h e f u el c o ns u m pti o n of s hi ps, t h at w h at 

w or ks i n c al m s e as m a y n ot b e s o e ff e cti v e 

i n t h e us u al s hi p o p er ati n g e n vir o n m e nt, 

w hi c h will i n e vit a bl y b e i n a mi xt ur e of 

w a v es a n d di ff er e nt h e a di n gs, s hi p s p e e ds, 

e xt e nt  of  l o a di n g,  cl e a n/f o ul e d  h ull  a n d  

pr o p ell er, et c.

T h e i ntr o d u cti o n of M A R P O L A n n e x 

VI E E DI r e q uir e m e nts s u g g ests t h at i n t h e 

f ut ur e s hi ps will b e d esi g n e d t o a c hi e v e a 

m a xi m u m v al u e of t h e I n d e x f or a d e fi n e d 

tr a ns p ort c a p a bilit y, t o s atisf y t h e R e g ul ati o n.  

Th e E E DI c o ul d b e c o m e t h e n e w m e as ur e 

f or o pti mis ati o n, or it c o ul d j ust b e a n ot h er 

r e g ul at or y c o nstr ai nt.  B ut if t h e f or m er, t h e 

R e g ul ati o n will l e a d t o s hi ps b ei n g d esi g n e d 

ar o u n d o pti mis e d c al m w at er p erf or m a n c e, 

c o n fir m e d b y tri als i n c al m w at er, w hi c h is 

n ot i n li n e wit h t h e o v er all o bj e cti v es of t h e 

M A R P O L A n n e x VI m e as ur es, w hi c h is t o 

r e d u c e a n d mi ni mis e C O
2
 e missi o ns fr o m 

s hi ps i n s er vi c e.

ft e arti cl e m a k es r e p e at e d r ef er e n c es 

t o t h e t er ms ‘ o pti m u m’ a n d ‘ o pti mis ati o n’ 

wit h o ut d e fi ni n g w h at p ar a m et er is b ei n g 

o pti mis e d.   Is  a n  o pti m u m  h ull  f or m  

i d e ntifi e d  a s  o n e  h a vi n g  a  mi ni m u m  

r esist a n c e, a mi ni m u m s h a ft p o w er, or a 

mi ni m u m f u el c o ns u m pti o n, a n d w h at 

ar e t h e d esi g n p ar a m et ers t h at h a v e b e e n 

fi x e d?  ft er e m a y b e a t e n d e n c y f or t h e 

d esi g n e r  of  t h e  h ull  t o  t hi n k  t h at  t h e  

o pti m u m h ull s h a p e is t h e o pti m u m s hi p, 

wit h all ot h er p ers o ns e n g a g e d i n ot h er 

t e c h n ol o gi c al a n d c o m m er ci al dis ci pli n es 

t hi n ki n g t h at t h eir ar e a of e x p ertis e will 

yi el d t h e o pti m u m s hi p.

I  s u g g e st  t h at  t h e  r e al  iss u e  is  t h at  

c u r r e ntl y  w e  d o  n ot  r e all y  k n o w  h o w  

s hi ps ar e d esi g n e d wit hi n a c o ntr a ct u al 

e n vi r o n m e nt.  As  n a v al  a r c hit e ct s  w e  

t hi n k w e k n o w, b ut if w e l o o k at t h e p a g es 

of o ur Tr a ns a cti o ns, Th e N a v al Ar c hit e ct 

a n d t h e ot h er RI N A p u bli c ati o ns a n d its 

c o nf er e n c e pr o c e e di n gs, t h e r e alit y is t h at 

w e s h ar e a l ot of d et ail e d t e c h n ol o gi es, b ut 

d o n ot s h ar e i nf or m ati o n a n d t e c h ni q u es 

us e d wit hi n t h e w h ol e of a ct u al d esi g n 

a n d c o ntr a cti n g pr o c ess, or t h e d e cisi o ns 

t a k e n b y t h e v ari o us p arti ci p a nts.

As  a  ‘r ul e’,  s hi p  b uil d e r s  a n d  s hi p  

o w n ers, t o g et h er wit h t h eir s u p pli ers a n d 

a d vis ors w h e n c o ntr a cti n g t o h a v e a s hi p 

d esi g n e d a n d b uilt ar e i n c o m p etiti o n wit h 

o n e a n ot h er.  N ot s h ari n g a n d r estri cti n g 

a c c ess t o i nf or m ati o n a n d t e c h ni q u es is 

t h e m aj or m e a ns of c o m p etiti o n.  F urt h er, 

e v e n  wit hi n  t h e  s a m e  o r g a ni s ati o n,  

c o m p etiti o n  b et w e e n  di s ci pli n e s  a n d  

i n di vi d u als, all e a g er t o s e c ur e t h eir j o bs, 

pr o m oti o ns  a n d  li v eli h o o d s,  r e st ri ct s  

a c c ess t o t h eir i nf or m ati o n, k n o wl e d g e 

a n d s kills. ftis all h as a n a d v ers e i m p a ct 

o n  t h e  s hi p  d e si g n,  c o nt r a cti n g  a n d  

b uil di n g pr o c ess.

M a y b e  M e s s r s  J ö r g e n s e n  a n d  

Niitt y m ä ki mi g ht b e e n c o ur a g e d t o bri n g 

m or e  of  t h ei r  f r es h  t hi n ki n g  f or w ar d,  

b y  pr es e nti n g  t o  RI N A  m e m b e rs  h o w  

t h e y s e e t h e pl a c e of C F D e v ol vi n g a n d 

b ei n g us e d wit hi n t h e s hi p d esi g n a n d 

c o ntr a ct u al e n vir o n m e nt.

T h e  d e si g n  a n d  b uil di n g  of  c r ui s e  

s hi ps m a y b e t h e e x c e pti o n t o t h e a b o v e 

‘r ul e’  si n c e  m ost  cr uis e  s hi p  o p er at ors  

t e n d  t o  h a v e  t h ei r  s hi p s  b uilt  b y  t h e  

s a m e s hi p b uil d er wit h w h o m t h e y h a v e 

d e v el o p e d  a  l o n g  t e r m  r el ati o ns hi p,  

alt h o u g h t h er e ar e g e n er all y f e w b uil d ers 

of cr uis e s hi ps wit h t h e r el e v a nt e x p eri e n c e 

a n d b uil di n g c a p a cit y.  B ut i n t h e c as e of 

b ul k  c ar ri ers  a n d  cr u d e  oil  t a n k ers,  it  

w o ul d a p p e ar t h at t h e fr e e m ar k et is f ull y 

f u n cti o ni n g a n d t h e o bj e cti v es of b uil d ers 

a n d o w n er/ o p er at ors ar e n ot ali g n e d.

It s ur pris es m e n ot t h at t h e I M O h as 

d e ci d e d  t o  s et  a  t ar g et  t o  r e d u c e  t h e  

e missi o ns of n e w s hi p b y 3 0 % c o m p ar e d 

wit h ol d s hi ps, b e c a us e t h os e ol d s hi ps 

w e r e  s o  p o orl y  d e si g n e d  i n  t e r ms  of  

e n e r g y  effi ci e n c y.  F u rt h e r,  it  will  n ot  

r e q uir e m aj or a d v a n c es i n s hi p t e c h n ol o g y 

t o a c hi e v e t his. Alt h o u g h t h e r e d u cti o n i n 

t h e s p e ci fi c f u el c o ns u m pti o n of di es el 

e n gi n es, a c hi e v e d b y e n gi n e b uil d ers, is 

pl a yi n g a si g ni fi c a nt p art, m u c h c a n b e 

a c hi e v e d  b y  j ust  a p pl yi n g  t h e  e xisti n g  

pri n ci pl es, k n o wl e d g e a n d t e c h n ol o gi es, 

wit h  i n n o v ati o n  i n  n e w  t e c h n ol o gi e s  

o ff eri n g s o m e a d diti o n al a d v a nt a g es.

T h e r e  w as  a  ti m e  w h e n  pr o p ulsi o n  

m a c hi n e r y  w a s  h e a v y  a n d  c o ns u m e d  

l ar g e a m o u nts of f u el, a n d n a v al ar c hit e cts 

pl a y e d a m aj or r ol e i n d esi g ni n g s hi ps 

t h at m a xi mis e d t h eir s p e e d a n d c ar g o/

p a s s e n g e r  c a r r yi n g  c a p a cit y,  wit h  

mi ni m u m  f u el  c o n s u m pti o n.   B ut  

s o m e w h er e i n t h e hist or y of s hi p b uil di n g, 

t h e f o c us s wit c h e d t o c o m m er ci al i nt er ests 

d e ci di n g t o m a k e t h eir p ur c h as es b as e d o n 

t h e l o w est pri c e a n d b uil di n g c ost, w hi c h 

l e a d t o s h ort f at s hi ps b ei n g b uilt, wit h l o w 

e n er g y e ffi ci e n c y.

S e v er al c o m m e nt at ors h a v e s u g g est e d 

t h at n a v al ar c hit e ct ur e, a n d n a v al ar c hit e cts, 

c o ul d b e e nt eri n g a n e w ‘g ol d e n a g e’ as a 

c o ns e q u e n c e of E E DI, b ut I d o b eli e v e t h at 

w e n e e d t o first h a v e a b ett er u n d erst a n di n g 

of t h e s hi p d esi g n a n d c o ntr a cti n g pr o c ess, 

if w e as n a v al ar c hit e cts ar e t o b e all o w e d 

t o f ull y bri n g o ur i n fl u e n c e t o b e ar o n t his 

pr o c ess.  Th e us e of C F D t e c h ni q u es c o ul d 

s p e e d u p t h e d esi g n pr o c ess, a n d l e a d t o 

b ett er s hi ps b ei n g d esi g n e d, b ut wit h o ut 

k n o wi n g w h at c o nstit ut es t h e ‘ o pti m u m’ 

s hi p, i n d ustr y a n d t h e pl a n et m a y n ot g et 

f ull b e n e fit fr o m t his i m p ort a nt t e c h ni q u e.

Ki n d r e g ar ds

J a n v a n d er S c h a ns 

C F D i n f o c us

T h e N a v al Ar c hit e ct  S e pt e m b er 2 0 1 5
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M E E T T H E W O R L D I N A M S T E R D A M
T h e  M E T S T R A D E  s h o w  i s  t h e  w o rl d’ s  l a r g e st  m a ri n e  e q ui p m e nt  

t r a d e s h o w a n d t h e o nl y t r ul y i nt e r n ati o n al B 2 B e x hi biti o n. Wit h 

e x c ell e nt n et w o r ki n g o p p o rt u niti e s, a b r o a d r a n g e of s h o w c a s e d 

i n n o v ati o n s a n d l o c at e d i n o n e of t h e m o st b e a utif ul citi e s i n t h e 

w o rl d,  t h e  M E T S T R A D E  s h o w  i s  a n  u n mi s s a bl e  e v e nt  f o r  e v e r y  

p r of e s si o n al i n t h e m a ri n e i n d u st r y.

 1, 3 5 0 + e x hi bit o r s    2 1, 0 0 0 + vi sit o r s    1 0 0 + n ati o n aliti e s

T h e M E T S T R A D E s h o w i s t h e fl a g s hi p e v e nt of M E T S T R A D E, t h e w o rl d’ s l e a di n g 

pl atf o r m f o r p r of e s si o n al s i n t h e m a ri n e e q ui p m e nt i n d u st r y.

O R G A NI S E D B YM Y P O F FI CI A L M A G A ZI N ES Y P O F FI CI A L M A G A ZI N EO F FI CI A L M A G A ZI N EM E M B E R O FP O W E R E D B Y

1 7 1 8 1 9 N O V E M B E R

R AI 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 O R L D’ S

L A R G E S T
M A RI N E E Q UI P M E N T
T R A D E S H O W

M A RI N A  
& Y A R D
P A VI LI O N

S U P E R Y A C H T
P A VI LI O N
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1 7 1 8 1 9 N O V E M B E R

R AI A M S T E R D A M

T H E N E T H E R L A N D S

I N V I T A T I O N

“ M E T S i s t h e ulti m at e m e eti n g 

p oi nt f o r o u r i n d u st r y w o rl d wi d e.

T h e s h o w i s p e rf e ct f o r d oi n g 

b u si n e s s wit h b ot h e xi sti n g 

c u st o m e r s a n d n e w p r o s p e ct s. ”

C h a rl ott e R ut g e r s o n

f r o m R ut g e r s o n M a ri n i n S w e d e n 

 “ F r o m t h e fi r st m o m e nt of t h e

s h o w u ntil fi ft e e n mi n ut e s aft e r

t h e e n d w e w e r e b u s y m e eti n g

n e w c o nt a ct s. ”

J u a n C a rl o s G o n z al e z

f r o m B ait r a i n S p ai n

Y O U R P E R S O N A L
R E GI S T R A TI O N C O D E:

M E 7 1 0 0 0 6

    I n n o v ati o n & D e si g n t a k e c e nt r e st a g e at t h e M E T S T R A D E S h o w
D e si g n a n d i n n o v ati o n g o h a n d i n h a n d: n e w p r o d u ct s n e e d t o off e r s o m et hi n g 

g e n ui n el y n e w w hil e al s o e x c elli n g i n d e si g n if t h e y a r e t o s u c c e e d i n t h e f a m o u sl y 

d e m a n di n g y a c ht b uil di n g i n d u st r y. T h e I n n o v ati o n L A B s h o w c a s e s t h e n o mi n at e d 

p r o d u ct s  of  t h e  D A M E,  h o st s  s e mi n a r s,  d e b at e s  &  p r e s e nt ati o n s  a n d  di s pl a y s  

i n n o v ati v e m at e ri al s at t h e M at e ri al X p e ri e n c e o n T o u r.

 Sil v e r j u bil e e e diti o n of D A M E
T h e w o rl d’ s m o st p r e sti gi o u s d e si g n c o m p etiti o n f o r n e w m a ri n e e q ui p m e nt a n d 

a c c e s s o ri e s c el e b r at e s t h e 2 5t h a n ni v e r s a r y e diti o n.

 E nj o y t h e b e a utif ul cit y of A m st e r d a m
E a s y t o r e a c h a s o n e of E u r o p e’ s m ai n t r a n s p o rt h u b s a n d a m o n g t h e w o rl d’ s t o p 

fi v e s af e citi e s, A m st e r d a m i s a f a nt a sti c pl a c e f o r b u si n e s s a n d pl e a s u r e. F r o m 

hi st o ri c al  c a n al s  t o  m o d e r n  a r c hit e ct u r e,  f e at u ri n g  g r e at  h ot el s  a n d  a  s u p e r b  

i nf r a st r u ct u r e.

J oi n t h e c o n v e r s ati o n: @ M E T S T R A D E  

R E GI S T E R N O W O N
M E T S T R A D E. C O M

W E L C O M E T O A L L M A RI N E P R O F E S SI O N A L S 
T O T H E M E T S T R A D E S H O W 2 0 1 5

T hi s r e gi st r ati o n c o d e e n a bl e s

y o u t o r e gi st e r o nli n e u p t o a n d

i n cl u di n g t h e 9t h of N o v e m b e r t o 

o bt ai n y o u r f r e e e nt r a n c e b a d g e.

Aft e r t hi s d at e, a € 7 0 r e gi st r ati o n 

f e e will b e c h a r g e d.
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Vi sit or pr e-r e gi str ati o n i s a v ail a bl e!

S c a n N O W t o r e gi st er
f or F R E E a d mi s si o n

C

M

Y

C M

M Y

C Y

C M Y

K
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Di a r y

9 2 T h e N a v al Ar c hit e ct S e pt e m b er 2 0 1 5

S e pt e m b er 1 5- 1 6, 2 0 1 5

I C S O T K or e a 2 0 1 5, i nter n ati o n al 

c o nfere nc e, B us a n, K ore a.

w w w.ri n a. or g. u k/I C S O T _ K ore a _ 2 0 1 5

S e pt e m b er 1 5- 1 8, 2 0 1 5

D S EI , i nter n ati o n al c o nfere nc e, 

L o n d o n, U K.

w w w. ds ei. c o. u k

S e pt e m b er 1 7- 1 8, 2 0 1 5

I M P A, i nter n ati o n al c o nfere nc e, 

L o n d o n, U K.

w w w.i m p a. net

S e pt e m b er 2 2- 2 5, 2 0 1 5

N E V A , i nter n ati o n al c o nfere nc e, St 

Peters b ur g, R ussi a.

w w w.tr a nste c- ne v a. c o m

S e pt e m b er 2 3- 2 5, 2 0 1 5

I N M E X I n di a, i nter n ati o n al c o nfere nc 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 er 2 9 – O ct o b er 1, 2 0 1 5

I C C A S 2 0 1 5, i nter n ati o n al c o nfere nc e, 

Bre 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 er 5- 7, 2 0 1 5

Mi d dl e E ast W or k b o ats , 

i nter n ati o n al c o nfere nc 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

O ct o b er 5- 7, 2 0 1 5

Fl o ati n g Str u ct ur es & S u bs e a S yst e ms f or 

D e e p w at er O p er ati o ns , 

i nter n ati o n al c o nfere nc 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 er 6- 8, 2 0 1 5

P a ci fi c 2 0 1 5 , S y d ne y, A ustr ali a.

w w w.ri n a. or g. u k/i nter n ati o n al _ m ariti me _

e x p ositi o n _ 2 0 1 5

O ct o b er 9- 1 1, 2 0 1 5

Li g ht Wei g ht D esi g n of M ari n e 

Str u ct ur es , i nter n ati o n al c o nfere nc 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 er 1 4- 1 6, 2 0 1 5

C o ntr a ct M a n a g e m e nt 

f or S hi p C o nstr u cti o n, 

R e p air & D esi g n, i nter n ati o n al c o nfere nc e, 

L o n d o n, U K.

w w w.ri n a. or g. u k/ c mc _ o ct o b er 1 5

O ct o b er 2 0- 2 3, 2 0 1 5

K or m ari n e , i nter n ati o n al c o nfere nc e, 

B us a n, S o ut h K ore a.

w w w. k or m ari n e. c o m

O ct o b er 2 1, 2 0 1 5

C o m m u ni c ati o n S kills f or E n gi n e ers,  

i nter 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

O ct o b er 2 7- 3 0, 2 0 1 5

G ast e c h , i nter n ati o n al c o nfere nc e, 

Si n g a p ore.

w w w. g aste c hsi n g a p ore. c o m

O ct o b er 2 8- 2 9, 2 0 1 5

Hi g h Perf or m a n c e S aili n g Ya c hts , 

i nter n ati o n al c o nfere nc e, S o ut h a m pt o n, U K.

w w w.ri n a. or g. u k/

hi g h p erf or m a nc es aili n g y a c hts

N o v e m b er 3- 6, 2 0 1 5

E ur o p ort , i nter n ati o n al c o nfere nc e, 

R otter d a m, Th e Net herl a n ds.

w w w. e ur o p ort. nl

N o v e m b er 4, 2 0 1 5

E n er g y E ffi ci e nt S hi ps , i nter n ati o n al 

c o nfere nc e, R otter d a m, Net herl a n ds.

w w w.ri n a. or g. u k/ e mer g y- e ffi ci e nt-s hi ps

N o v e m b er 4- 5, 2 0 1 5

I C S O T I n d o n esi a, i nter n ati o n al c o nfere nc e, 

S ur a b a y a, I n d o n esi a

htt p:// w w w.ri n a. or g. u k/I C S O T _

I n d o nesi a _ 2 0 1 5. ht ml

N o v e m b er 1 7- 1 9, 2 0 1 5

M E T S , i nter n ati o n al c o nfere nc e, 

A mster d a m, Th e Net herl a n ds.

w w w. metstr a d e. c o m

N o v e m b er 1 9, 2 0 1 5 

Pr esi d e nt’s I n vit ati o n L e ct ur e & Di n n er , 

L o n d o n, U K.

w w w.ri n a. or g. u k/ PI L _ 2 0 1 5. ht ml

D e c e m b er 1- 4, 2 0 1 5

M ari nt e c C hi n a , i nter n ati o n al c o nfere nc e, 

S h a n g h ai, C hi n a.

w w w. m ari n ete c c hi n a. c o m

D e c e m b er 3- 6, 2 0 1 5

E ur o p ort R ott er d a m , i nter n ati o n al 

c o nfere nc e, R otter d a m, 

fte Net herl a n ds.

w w w. e ur o p ort. nl/ e n/

D e c e m b er 5- 7, 2 0 1 5

I nt er n ati o n al W or k b o at, i nter n ati o n al 

c o nfere nc e, Ne w Orl e a ns, U S A.

w w w. w or k b o ats h o w. c o m/

D ec e m b er 9- 1 0, 2 0 1 5

E d uc ati o n & Pr of essi o n al D e v el o p m e nt 

of E n gi n e eri n g i n t h e M ariti m e I n d ustr y 

2 0 1 5 , i nter n ati o n al c o nfere nce, 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

D ec e m b er 1 0- 1 1, 2 0 1 5

I C S O T I n di a, i nter n ati o n al c o nfere nce, 

htt p:// w w w.ri n a. or g. u k/I C S O T _I n di a _ 2 0 1 5

J a n u ar y 2 6- 2 7, 2 0 1 6

S m art S hi ps Tec h n ol o g y , i nter n ati o n al 

c o nfere nce, 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 br u ar y 2 4- 2 5, 2 0 1 6

M ariti m e Pr oj ect M a n a g e m e nt , 

i nter n ati o n al c o nfere nce, L o n d o n, U K.

w w w.ri n a. or g. u k/ pr oject- m a n a ge me nt

F e br u ar y 2 4- 2 6, 2 0 1 6

Vi ets hi p , i nter n ati o n al c o nfere nce, 

Ha n oi, Viet n a m.

w w w. viets hi p-e x hi biti o n.c o m. v n/ def a ult. as p x

M ar c h 1 4- 1 7, 2 0 1 6

S e atr a d e Cr uis e Gl o b al 2 0 1 6 , i nter n ati o n al 

c o nfere nc e, F ort L a u d er d al e, U S A.

w w w. cr uis es hi p pi n ge ve nts. c o m/ mi a mi

M arc h 1 5- 1 6, 2 0 1 6

B asic Dr y D oc k Tr ai ni n g , i nter nati o nal 

c o urse, L o n d o n, U K.

w w w.ri na. or g. u k/ dr y d oc k _c o urse _ marc h 2 0 1 6

M ar c h 1 6- 1 8, 2 0 1 6

Asi a P a ci fi c , i nter n ati o n al c o nfere nc e, 

M ari n a B a y S a n ds, Si n g a p ore

htt p:// w w w. a p m ariti me. c o m/

 

M ar c h 2 9- 3 1, 2 0 1 6

C hi n a M ariti m e , i nter n ati o n al c o nfere nc e, 

B eiji n g, C hi n a.

w w w. c hi n a m ariti me. c o m. c n/ e n/ A b o ut Us/

G e ner alI nf o/

 

M ar c h 3 0- 3 1, 2 0 1 6

Wi n d F ar m S u p p ort Vess els , i nter n ati o n al 

c o nfere nc e, L o n d o n, U K.

w w w.ri n a. or g. u k/ wfs v 2 0 1 6

Di ar y.i n d d   2 1 4/ 0 8/ 2 0 1 5   1 4: 5 6: 1 1



s er vic e a n d q u ality ar e wit hi n y o ur r e ac h

T H E M A R S H A L L  
I S L A N D S R E GI S T R Y

I RI I nt e r n ati o n al R e gist ri es G m b H
i n af Thli ati o n wit h t h e M ars h all Isl a n ds M ariti m e & C or p or at e A d mi nistr at ors

t el: + 4 9 4 0 3 6 1 6 6 8 1 3 0  |  h a m b ur g @r e gist er-iri. c o m  |  w w w.r e gist er-iri. c o m

1 7 9, G h aj n D wi eli R o a d, 
P a ol a P L A 9 0 5 4 - M alt a 
+ 3 5 6 2 1 6 6 8 2 5 4
i nf o @ n a s. c o m. mt

S ol uti o n s. A s y o u r t r u st e d p a rt n e r s i n t h e M e dit e r r a n e a n r e gi o n, 
t h e  s p e ci ali st s  at  N A S  d e di c at e  t h ei r  e x p e ri e n c e  a n d  e n e r g y  
t o w a r d s p r o vi di n g y o u wit h c o st- eff e cti v e a n d ti m el y s ol uti o n s f o r 
y o u r m a ri n e d e si g n a n d s u r v e y r e q ui r e m e nt s. 

N A S Li mit e d i s a p r o u d C o r p o r at e P a rt n e r of t h e R o y al I n stit uti o n 
of N a v al A r c hit e ct s.

N A V A L A R C HI T E C T U R A L S E R VI C E S
w w w. n a s. c o m. mt

D E SI G N S U R V E Y C O N S U L T A N C Y

D eli v eri n g E x c ell e n c e T hr o u g h 
I n n o v ati o n & T e c h n ol o g y

•  Pr o p ulsi o n s yst e m o pti mi z ati o n

•  E n er g y st or a g e

•  D ut y c y cl e

•  E x h a ust e missi o ns c o ntr ol t e c h n ol o g y

•  G e ar b o x & dri v eli n e

•  E n gi n e / w ast e h e at r e c o v er y
 

•  H y bri d / el e ctri c al dri v e s yst e ms

•  P o w er m a n a g e m e nt c o ntr ol 

•  G as f u elli n g

•  T ot al s yst e m e ffi ci e n c y 

•  A d v a n c e d c o n diti o n m o nit ori n g 

•  I n- fi el d iss u e r es ol uti o n

w w w. ri c ar d o. c o m/ m ari n e

A D V A N C E D M A RI N E 
E N GI N E E RI N G

Mari n e a d v ert f or M ari n e c o nf er e n c e _ 1 3 2 x 8 5 m m.i n d d   1 3 0/ 0 7/ 2 0 1 5   1 5: 4 7: 5 9

C a l li n g a l l n a v a l a r C hi t e C t s
W e h a v e o p p ort u niti es a cr oss s e ct ors t o dis c uss wit h 
y o u.  S e v er al c ar e er p at hs y o u di d n’t e v e n k n o w a b o ut!

H o t j o b s

N a v al Ar c hi t e ct ur e / M e c h a ni c al E n gi n e eri n g 
O p p or t u ni ti e s – N e t h erl a n d s  
S al ari e s fr o m € 4 5- 6 5 K pl u s e x c ell e nt b e n e fit s

T e c h ni c al S al e s M a n a g er – E ur o p e  
P a c k a g e s r a n gi n g fr o m £ 7 0 K
 
F or m or e i nf or m ati o n o n a n y of o ur o p p ort u niti es, 
c o nt a ct us f or a c o n Th d e nti al c o n v ers ati o n a b o ut y o ur 
c ar e er t o d a y.

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 

 @s hi p pi n gj o bs   w w w.f aststr e a m. c o m

N A S e pt 1 5 - p 9 3.i n d d   1 1 7/ 0 8/ 1 5   0 9: 2 4: 1 0



C O N T A C T U S N O W F O R T H E B E S T L O C A TI O N
w w w. vi et s hi p- e x hi biti o n. c o m. v n

T H E 8 T H I N T E R N A TI O N A L E X HI BI TI O N O N

S HI P B UI L DI N G, S HI P PI N G A N D 
O F F S H O R E T E C H N O L O G Y
2 4- 2 6/ 2/ 2 0 1 6
N ati o n al C o n v e nti o n C e nt er ( N C C)
M e Tri, T u Li e m, H a n oi, Vi et n a m

S p o n s o ri n g  O r g a ni z ati o n
Vi et n a m  Mi ni str y of Tr a n s p ort

O r g a ni z e r
S hi p b uil di n g I n d u str y 
C or p or ati o n ( S BI C) 

C O N T A C T I N F O R M A TI O N

S HI P B UI L DI N G I N D U S T R Y  C O R P O RA T I ON
Of fi c e: 1 7 2 N g o c K h a n h, B a Di n h H a n oi, Vi et n a m

F a x: ( 8 4 4) 3 7 7 1 1 5 6 5

E m ail: vi et s hi p 2 0 1 6 @ s bi c. c o m. v n
           vi et s hi p 2 0 1 6 @ g m ail. c om

T e l:  ( 8 4 4) 3 7 7 11 5 8 8 / 3 7 7 1 1 5 8 5



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

w w w. ri n a. or g. u k /I C C A S- 2 0 1 5

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 3/ 0 6/ 2 0 1 5   1 3: 2 4: 1 7

N A S e pt 1 5 - p 9 5.i n d d   3 1 3/ 0 8/ 2 0 1 5   1 5: 4 6: 4 4



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 in s ti t u ti o n of 
n a v al a r 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 in s ti t u ti o n of 
n a v al a r 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 0 7/ 0 8/ 2 0 1 5   1 1: 0 9: 5 6



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 S e p t 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 Wars hi p 2 0 1 5: S urf ace Vessels  Ref: W S 1 5       £ 1 3 5      £ 1 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  P D F O nl y   £ 9 1      £ 8 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   P D F O nl y £ 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 C D O nl y        £ 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  C D O nl y     £ 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  C D O nl y       £ 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  C D O nl y     £ 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  

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 0 7/ 0 8/ 2 0 1 5   1 1: 0 9: 5 7



T h e N a v al Ar c hit e ct S e pt e m b er 2 0 1 5   9 8

A d v e r ti s e r s’ in 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  

Alf a- L a v al T u m b a A B  1 9

A si a P a ci Th c M ari ti m e  7 1

A v e v a A B  2 1

B e c k er M ari n e S y s t e m s  I F C

Br u n v oll A B  3 5

C a d m a ti c O y  3 7

Cl a s s N K  2 3

Cl ori u s C o n tr ol s A S  4 7

Cr e a ti v e S y s t e m  5 7

C S B C C or p or a ti o n T ai w a n  4 

D ai h a t s u Di e s el ( E ur o p e) L t d.  6

D a s s a ul t S y s t e m s  2 5

D e s mi  5 3

D N V G L A S  2 7

D u p o n t T e c h n ol o gi e s C or p or a ti o n  5 5

E c o c hl or  5 7

E ur o p or t R o t t er d a m  7 9

E v o q u a W a t er T e c h n ol o gi e s L t d.  7 3

F a s t s tr e a m R e cr ui t m e n t L t d.  9 3

F or c e T e c h n ol o g y  4 3

G a s t e c h E x hi bi ti o n & C o nf er e n c e  8 1

H el k a m a Bi c a O y  4 5

H e m p el A S  2 9

I M O P u bli s hi n g S er vi c e s 8 7

I n t er n a ti o n al R e gi s tri e s I n c. 9 3

J e t s V a c u u m A S  1 0

J F E E n gi n e eri n g C or p or a ti o n  5 7

J o t u n C o a ti n g s  9 9

K a m o m e Pr o p ell er C o. L t d.  6 1

K B B G m b H  3

K o b el t M a n uf a c t uri n g C o L t d  B C

K or m ari n e  8 3

K R O H N E M ari n e  3 9

Lif er af t S y s t e m s A u s.  6 5

Lil a a s A S  4 9

Ll o y d’s R e gi s t er  F C

M a c gr e g or Gr o u p A B  1 1

M a n Di e s el & T ur b o  9

M ari ti m e D a n m ar k  2 2

M ari n e M ai n t e n a n c e W orl d E x p o.  3 3

M E T S  8 9- 9 0

M e y er W erf t  6 3

Mi s si o n t o S e af ar er s  9 8

M O L T e c h n o- Tr a d e L t d.  3

M T U Fri e dri c h s h af e n G m b H  1 3 

N a k a s hi m a Pr o p ell er C o. L t d  5 9

N A S  9 3

N e x a n s S hi p b uil di n g  1 5

P o m p e G ar b ari n o S p A  2 8

R ei n tj e s G m b H  3 9

S c a nj e t M ari n e A B  3 9

S e a tr a d e Mi d dl e E a s t M ari ti m e  7 4

S e n er I n g e ni eri a Si s t e m a s  6 7

S hi p C o n s tr u c t or S of t w ar e I n c.  6 9

S t e er pr o p O y  7 7

S t o n e M ari n e Pr o p ul si o n L t d  4 1

T h or d o n B e ari n g s I n c.  3 1

T T S M ari n e A S A  3 3

T u d or S tr e a mli n e S urf a c e s L t d.  5 3

U B M C hi n a L t d.  9 1

V e t h Pr o p ul si o n B V  4 1

Vi c t a uli c  4 1

Vi e t s hi p 2 0 1 6  9 4

W ar t sil a Fi nl a n d O y  1 7

W olf s o n U ni t  4 5

w w w.ri n a. or g. u k / e n er g y _ ef Th ci e n t _ s hi p

I n P a r t n e r s hi p wi t h t h e E u r o p o r t E x hi bi ti o n, 3- 6 N o v e m b e r 2 0 1 5

S hi p pi n g is o n e of t h e m ost effi ci e nt m e a ns of tr a ns p ort ati o n f or b ul k c o m m o diti es. H o w e v er, 

as p art of t h e gl o b al eff ort t o r e d u c e gr e e n h o us e g as es ( G H G) t h e i n d ustr y m ust d esi g n a n d 

o p er at e l o w er e missi o ns- hi g h er e n er g y effi ci e nt s hi ps. I M O i ntr o d u c e d m a n d at or y st a n d ar ds o n 

t h e e n er g y effi ci e n c y ( E E DI) of t h e m aj orit y of n e w b uilt v ess els a n d f urt h er r e g ul ati o ns ar e 

e x p e ct e d t o b e d e v el o p e d f or s hi p t y p es n ot alr e a d y c o v er e d. T h e E n er g y Effi ci e n c y D esi g n 

I n d e x a n d t h e S hi p E n er g y Effi ci e n c y M a n a g e m e nt Pl a n ( S E E M P) h as b e e n a d o pt e d f or e xisti n g 

s hi ps i n a n att e m pt t o m o nit or ( E n er g y Effi ci e n c y O p er ati o n al I n di c at ors - E E OI) a n d i m pr o v e 

t h eir effi ci e n c y.  

T o r e g si t e r , vi si t t h e w e b si t e or c o n t a c t: 
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 n er g y Ef ft ci e n t S hi p s
4 t h N o v e m b er 2 0 1 5, R o t t er d a m, N e t h erl a n d s

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

S HI P E F F 1 5 H alf p a g e cf p A D.i n d d   1 2 4/ 0 3/ 2 0 1 5   1 3: 4 7: 4 3



R E T U R N  O F  IN V E S T M E N T  
– G U A R A N T E E D

Jo tu n ’s  H u ll P e rfo rm a n c e  S o lu tio n s  w ill d e liv e r a  1 3 ,5 %  im p ro v e m e n t in
p ro p u ls io n  e ffic ie n c y  a s  c o m p a re d  to  m a rk e t a v e ra g e . W e  e ith e r d e liv e r
g u a ra n te e d  h ig h  p e rfo rm a n c e  o r w e  p a y  b a c k  th e  a d d itio n a l in v e s tm e n t. 

In v e s t in  k n o w le d g e : jo tu n .c o m /h p s  | C o n ta c t: h p s @ jo tu n .c o m  

w
w

w
.sa

xm
e
d
ia

.n
o

2 1 0 x 2 9 7 F ull P a g e A D J ot u n H P S _ 2 2 0 5 1 4 _ L a y o ut 1  2 3. 0 5. 1 4  1 0: 1 3  Si d e 1



D ur a bl e, tr ust w ort h y st e eri n g s yst e ms, cl ass a n d 

t y p e a p pr o v e d b y m ost cl assifi c a Th o n s o ci eti es.

C o m pr e h e nsi v e c o ntr ol a n d st e eri n g s yst e ms  

f or v ess els of all t y p es a n d si z es.

+ 1 ( 6 0 4) 5 7 2- 3 9 3 5   •   S urr e y, B C, C a n a d a  

s al e s @ k o b elt. c o m   •   w w w. k o b elt. c o m

K O B E L T M A N U F A C T U RI N G C O. L T D.

T o vi e w a n d t e st K o b elt pr o d u ct s, vi sit u s at t h e: 

2 0 1 5 C F O A C o nf er e n c e  
( C a n a di a n F err y O p er at or s A s s o ci ati o n) 

S e pt e m b er 1 3- 1 5  
M arri ott Pi n n a cl e i n V a n c o u v er  
B o ot h # 2
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