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E di t o ri a l C o m m E n t

Y ar d pr es er v ati o n

a l e a n er, m or e r o b u st s hi p - b uil di n g i n d u str y will ri s e 

fr o m c o n s oli d ati o n

T
h e r e d u cti o n i n a n n u al g r o wt h 

i n C hi n a, t h e w o rl d’s f a ct o r y, 

f r o m d o u bl e t o si n gl e fi g u r e s 

i s  t h e  m o st  d r a m ati c  d e m o n st r ati o n 

of t h e r e d u cti o n i n gl o b al c o n s u m e r 

d e m a n d.   S u c h  a  d e cli n e  i n  d e m a n d 

i s  h a vi n g  a n d  will  c o nti n u e  t o  h a v e 

a si g nifi c a nt i m p a ct o n s hi p pi n g a n d 

s hi p b uil di n g. 

Wi t h  d e cli ni n g  d e m a n d  f o r  

c o n s u m e r  g o o d s  c o m e s  t h e  o b vi o u s 

d e cli n e i n d e m a n d f o r c a r g o s p a c e o n 

s hi p s, wit h t h e i m p a ct o n s hi p b uil d e r s, 

p a rti c ul a rl y i n K o r e a a n d C hi n a, b ei n g 

a r e d u cti o n i n d e m a n d f o r n e w v e s s el s.

T w e nt y  fi r st  c e nt u r y  e c o n o mi c s,  

u p  t o  2 0 0 8,  w e r e  c o n st r u ct e d  o n  

d e bt; m o n e y b o r r o w e d b y c o n s u m e r s 

o n  t h e  n oti o n al  v al u e  of  p r o p e rt y.  

I n  t h e  U S  a n d  E u r o p e  b a n k s  w e r e  

l e n di n g i n c r e a si n g a m o u nt s of m o n e y 

t o  b o r r o w e r s  t h at  c o ul d  n ot  r e p a y   

t h e l o a n s.

It  w a s  a  P o n zi  s c h e m e  t h at  h a d  

t o  f ail.  I n  t h e  p o s t - a p o c al y pti c  

e c o n o mi c s t h e r e i s t al k of e c o n o mi e s 

b ei n g  r e - b al a n c e d  a n d  i n  t h e  w e st  

t hi s w o ul d m e a n st a rti n g t o p r o d u c e 

c o n s u m a bl e s t h at ot h e r s w a nt t o b u y; 

t o  e a r n  m o n e y  r at h e r  t h a n  m e r el y  

b o r r o wi n g i n c r e a si n g a m o u nt s.

It  i s  li k el y  t h at  t h e  r e b al a n ci n g  of 

e c o n o mi e s  will  m e a n  sl o w e r  g r o wt h 

w h e n t h e r e c e s si o n e n d s. F o r s hi p pi n g 

t hi s  m e a n s  t h e r e  will  b e  i dli n g  of  

s hi p y a r d s a n d al m o st c e rt ai nl y m o r e 

cl o s u r e s  a s  al r e a d y  i n d e bt e d  y a r d s  

st r u g gl e t o a v oi d r e c ei v e r s hi p.

I n S o ut h K or e a s o m e of t h e y ar ds ar e 

att e m pti n g  t o  pr ot e ct  e a c h  ot h er,  wit h 

S a ms u n g att e m pti n g t o pr e v e nt t h e cl os ur e 

of S u n g d o n g. Fi n a n ci al i nstit uti o ns ar e 

als o t r yi n g t o s a v e t h e i n d ust r y. B a n ks 

h a v e l e nt i n e x c ess of U S $ 5 0 billi o n t o 

s af e g u ar d S o ut h K or e a n j o bs.

H o w e v er, it s e e ms u n c ert ai n h o w l o n g 

t h es e y ar ds c a n h ol d o ut b ef or e a r e vi v al 

i n t h e gl o b al e c o n o m y t u r n s f o rt u n e s 

of t h e m ariti m e i n d ust r y. W h at is m or e 

it  s e e m s  u nli k el y  t h at  s hi p b uil di n g  

d e m a n d  will  r et u r n  t o  p r e - r e c e s si o n  

l e v els e v e n if e c o n o mi c a cti vit y r et ur ns. 

F u rt h e r m o r e,  it  s e e m s  li k el y  t h at  a n y 

m aj or i n cr e as e i n v ess el d e m a n d will b e 

a g r a d u al p r o c e s s, t a ki n g y e a r s r at h e r 

t h a n t h e s u d d e n d e mis e e x p eri e n c e d at 

t h e o uts et of t h e r e c essi o n.

O n t h e pl us si d e f or t his st r at e g y, t h e 

C hi n es e ar e n o w d e e p i nt o t h e pr o c ess of 

c o ns oli d ati n g a n d cl osi n g u n pr ofit a bl e, 

l o w  q u alit y  y a r d s  o p e r ati n g  wit h  

q u e sti o n a bl e  s af et y  st a n d a r d s.  T hi s  

i s  a n  i m p o rt a nt  st e p,  b ut  t h e  p r o c e s s 

will b e l o n g. C hi n a h a d i n t h e r e gi o n 

of 1, 6 0 0 y ar d s, a c c or di n g t o t h e C hi n a 

As s o ci ati o n  of  N ati o n al  S hi p b uil di n g 

I n d u st r y  ( C A N SI)  a n d  t h at  l e v el  h a s 

n o w  d e cli n e d  b y  m o r e  t h a n  5 0 %,  t h e 

s a m e or g a nis ati o n r e p orts.

E v e n  s o  m a n y  of  t h e  y a r d s  still  

o p e r ati n g  i n  C hi n a  a r e  i n  di r e ct  

c o m p etiti o n wit h t h e s m all t o m e di u m 

si z e d  y a r d s  i n  S o ut h  K o r e a;  t h e s e  

a r e  t h e  m o st  v ul n e r a bl e  y a r d s  at  t h e 

m o m e nt,  b ut  b y  n o  m e a n s  t h e  o nl y  

y a r d s i n t r o u bl e.

It  h a s  al s o  b e e n  s u g g e st e d  t h at  t h e 

m a s si v e d e bt b u r d e n b ei n g c a r ri e d b y 

fi n a n ci al i nstit uti o ns s u c h as t h e K or e a n 

D e v el o p m e nt  B a n k  a n d  t h e  E x p o rt -

I m p ort B a n k of K or e a ( K or e a E xi m b a n k) 

m a y  it s elf  p ut  t h e  c o nti n u e d  t r a di n g  

of t h e s e b a n k s i nt o j e o p a r d y. P oliti c al 

pr ess u r e o n t h e S e o ul g o v e r n m e nt m a y 

b e  i n c r e a si n g  t h e  p oliti ci a n’s  wi s h  t o 

pr es er v e j o bs a n d m a n uf a ct uri n g wit hi n 

t h e c o u nt r y; t h e e c o n o mi c r e aliti es m a y 

f or c e t h e iss u e i n t h e e n d.

P a rt  of  t h e  p oliti c al  t hi n ki n g  will  

i n cl u d e n ot j ust t h e l oss of s hi p y ar ds a n d 

t h e p art of t h e c o u nt r y’s m a n uf a ct u ri n g 

b a s e  b ut  al s o  t h e  k n o c k - o n  eff e ct  

t h at  t hi s  i s  li k el y  t o  h a v e  i n  r el at e d 

i n d u st ri e s  a n d  r e gi o n all y  al s o.  M a n y 

b u si n e s s e s  r el y  o n  s hi p b uil di n g  s u c h 

a s  t h e  m a n uf a c t u r e r s  of  m a ri n e  

e q ui p m e nt, n ot j u st e n gi n e s a n d c a r g o 

r a m p s, b ut als o s m all e n gi n e e ri n g fi r ms 

s u c h a s ai r- c o n diti o ni n g, pi p e m a k e r s 

a n d t h e li k e.

T h e c o nt ri b uti o n of t h e s e i n d u st ri e s 

t o t h e r e gi o n al e c o n o mi es i n w hi c h t h e y 

o p e r at e  c o ul d  b e  a  k e y  f a ct o r  f o r  t h e 

l o c al e c o n o mi e s, a n d t h e l o s s of t h e s e 

j o b s t o c o m p etit o r s c o ul d s e e a h a r s h 

r e alit y i n hit h ert o affl u e nt r e gi o ns.

I n  e f f e c t  t h e  S o u t h  K o r e a n  

s hi p b uil di n g  i n d u st r y  i s  c u r r e ntl y  

u n d er g oi n g a p ai nf ul r est r u ct uri n g t h at 

is li k el y t o s e e it e v e nt u all y e m er g e f r o m 

t hi s li n g e ri n g gl o b al r e c e s si o n a s a f a r 

l e a n er, m or e r o b ust, b ut ulti m at el y m or e 

c o m p a ct i n d ust r y t h a n w as t h e c a s e l e s s 

t h a n 1 0 y e a rs a g o. N A
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N e w s

I A C s

A B S t a k es t h e c h air at 

I A C S
N e w  I nt e r n ati o n al  Ass o ci ati o n  of  Cl assifi c ati o n  

S o ci eti es (I A C S) c h air m a n C hris Wi er ni c ki s a ys t h at 

I A C S m ust u n d erst a n d t h e c o m pl e x iss u es ar o u n d 

c y b er s e c urit y b ett er.

S p e a ki n g t o t h e pr ess i n L o n d o n i n mi d- S e pt e m b er 

Wi e r ni c ki  s ai d:  “I A C S  n e e ds  t o  u n d e rst a n d  t h e  

c o m pl e x s yst e ms a n d t h e i nt erf a c e b et w e e n c y b er 

s yst e ms, s hi ps a n d o ffs h or e pl atf or ms. We will b e 

d e di c ati n g r es o ur c es t o t his pr oj e ct.”

Wi er ni c ki, w h o t o o k u p his p ositi o n i n J ul y t his 

y e ar,  a d d e d  t h at  t h e  i nt e rf a c e  b et w e e n  m a n  a n d  

m a c hi n es w as als o criti c al a n d t h at t h er e w as a n e e d 

t o m a n a g e t his r el ati o ns hi p i n cl u di n g w hi c h d at a is 

a v ail a bl e, a n d h o w it is st or e d a n d h a n dl e d.

“ We c a n n ot i g n or e t h e i m p ort a n c e of t h e h u m a n 

f a ct or i n t h e [ c y b er] pr o c ess,” h e s ai d.

H o w e v er, Wi er ni c ki d o es n ot b eli e v e t h at t h er e will 

b e f ull y a ut o n o m o us s hi ps. “I d o n’t s e e t h at t h er e will 

b e a n u n m a n n e d s hi p g oi n g f or w ar d.” H e a d d e d: “I 

c a n’t i m a gi n e a s hi p wit h o ut a cr e w, h o w w o ul d y o u 

h a n dl e a n oil s pill? ” Fi n all y h e c o n cl u d e d. “I w o ul d n’t 

g et o n a n a er o pl a n e wit h o ut a pil ot,” h e c o n cl u d e d.

T e c h n ol o g y

I n n o v ati o n: “ Y o u c a n’t 

tr e at it as a si d e dis h ” 
E M S S e v e n S e as is e x p e cti n g a ut o n o m o us a n d r e m ot e 

c o ntr oll e d s hi ps t o b e a r e alit y wit hi n fi v e y e ars a n d 

t h e c o m p a n y is r estr u ct uri n g its b usi n ess t o m e et t his 

n e w c h all e n g e.

T h e c o m p a n y, a s u p pli er of pr o visi o ns, t e c h ni c al 

e q ui p m e nt, s p ar e p arts a n d s er vi c es t o t h e m ari n e 

a n d  off s h o r e  s e ct o r s,  a n n o u n c e d  it s  r e b r a n di n g 

a n d r e dir e cti o n at I M P A L o n d o n o n 1 0 S e pt e m b er, 

e x pl ai ni n g t h at t h e c o m p a n y will b e r el a u n c h e d as 

S e v e n S e as a n d h as s et o ut a n e w b usi n ess st r at e g y 

wit h i n n o v ati o n at its c or e.

M a n a gi n g di r e ct or, S e v e n S e a s M a ri n e S p a r e s, 

D ar k o K o m ari c a, s a ys t h at S e v e n S e as is i n v esti n g 

i n s m art t e c h n ol o gi e s a n d p art n e ri n g t e c h n ol o g y 

s p e ci ali st s t o e v ol v e wit h t h e ti m e s. H e b eli e v e s 

t h at a ut o n o m o u s s hi p pi n g will b e gi n wit h s m all 

c o nt ai n e r v e ss els of ar o u n d 2, 5 0 0 T E U w hi c h will 

h a v e d e cr e asi n g n u m b ers of cr e w o n b o ar d.

S e v e n S e as’ C E O, L ars R os e n k r a n ds a d ds: “ O u r 

n e w c or p or at e i d e ntit y r efl e ct s t h e c h a n g e s w e’ v e 

b e e n m a ki n g t o t h e c o m p a n y o v er t h e p ast y e ar a n d 

is i n li n e wit h w h at o u r c ust o m e rs ar e as ki n g f or. 

We a r e p u rs ui n g a st r at e g y t o d eli v e r c o n ci e r g e-

li k e s e r vi c es t o o u r c ust o m e rs a n d p ositi o n S e v e n 

S e as as t h e m ost i n n o v ati v e, a gil e, s ol uti o ns- dri v e n 

c o n ci er g e i n t h e m ariti m e i n d ust r y.”

T h e  c h a n g e  c o m e s  i n  r e s p o n s e  t o  a  hi g hl y  

c o m p etiti v e b usi n e ss e n vi r o n m e nt, a n d is p art of 

a wi d e r g r o wt h st r at e g y t h at ai ms t o p o siti o n t h e 

c o m p a n y a s t h e w orl d’s f or e m o st s u p pli e r t o t h e 

gl o b al m ariti m e s e ct or.

S e v e n  S e a s  h a s  s e p a r at e d  it s  p o rtf oli o  of  

p r o d u ct s  a n d  s e r vi c e s  a s  p a rt  of  t hi s  c h a n g e,  

s plitti n g t h e m i nt o fi v e di vi si o n s: S hi p S u p pl y, 

M a ri n e  S p a r e s,  St r o m m e  Cl e a ni n g  S ol uti o n s,  

Wa v e S hi p pi n g p ort a g e n c y s e r vi c e s, a n d C u bi s ol 

m a riti m e  I T  s ol uti o n s.  T hi s  p r o vi d e s  a  m o r e  

c u st o m e r-f o c u s e d  st r u ct u r e,  e n a bli n g  a  s wift e r 

r es p o ns e t o c ust o m e rs’ s u p pl y c h ai n r e q ui r e m e nts, 

a c c or di n g t o R o s e n k r a n d s.

K o m ari c a e m p h asis e d t h e n e e d t o b e pr o a cti v e 

r at h e r  t h a n  r e a cti v e  w h e n  f a ci n g  c h all e n gi n g  

e c o n o mi c c o n diti o ns a n d t e c h n ol o gi c al a d v a n c es. 

H e s a y s, “ Y o u c a n’t t r e at it [i n n o v ati o n] as a si d e 

dis h,” it h as t o b e i nt e g r at e d i n all b usi n ess as p e cts 

if y o u ar e t o d e v el o p s u c c essf ull y.

A c q ui siti o n

B V a c q uir e s d e si g n 

s u p p ort c o.
Cl assi fi c ati o n s o ci et y, B ur e a u Verit as, h as fi n alis e d 

t h e t a k e o v er of H y dr O c e a n, a n e n gi n e eri n g c o m p a n y 

t h at s p e ci alis es i n h y dr o d y n a mi c di git al si m ul ati o n 

f or t h e m ariti m e i n d ustr y.

T h e  p ur c h as e  st a n ds  t o  st r e n gt h e n  t h e  s er vi c e  

pr o visi o n of B ur e a u Verit as, a d di n g n e w t e c h n ol o gi es 

a n d e x p ertis e t o its r a n g e of s ol uti o ns t h at will r e d u c e 

t h e ris ks a n d c osts of t h e s hi p d esi g n pr o c ess. 

T h e N a v al Ar c hit e ct O ct o b er 2 0 1 5

C hri s wi er ni c ki t o o k o n t h e c h air m a n s hi p of I A C s i n 

J ul y a n d s a y s t h at I A C s will f o c u s o n C y b er s y st e m s 

s e c urit y a n d g o al - b a s e d st a n d ar d s d uri n g hi s y e ar -

l o n g t e n ur e
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S A F E R, S M A R T E R, G R E E N E R

A s e mi s si o n r e g ul ati o n s b e c o m e stri ct er, y o u n e e d a n e x p ert 

p art n er o n y o ur si d e w h o c a n h el p y o u d e ci d e if L N G i s a n 

o pti o n f or y o ur v e s s el. At D N V G L, w e h a v e c o ntri b ut e d 

si g ni fi c a ntl y t o t h e e v ol uti o n of L N G a s s hi p f u el o v er t h e 

p a st 1 5 y e ar s.

T hi s l o n g i n v ol v e m e nt h a s r e s ult e d i n o ur i n- d e pt h a n d 

pr o v e n a d vi s or y s er vi c e p ortf oli o, a n d h a s gi v e n u s a l e a di n g 

r ol e i n t h e cl a s si fi c ati o n of g a s-f u ell e d s hi p s. L N G a s f u el i s 

r e a d y t o s et c o ur s e, a n d w e c a n h el p y o u s u c c e e d.

L e ar n m or e at d n v gl. c o m / L N G

G E T T H E M O S T O U T O F L N G 
WI T H O U R S U P P O R T

boil-off g a s blo we r to g as co m bustion u nit, G C U or boiler

fuel g as to e n gi nes
fuel t a n k fuel pu mp

re-co n d e n s e r

va pori zer

heati n g me diu m



N e w S

1 0 T h e N a v al Ar c hit e ct O ct o b er 2 0 1 5

C E O of B ur e a u Verit as, Di di er Mi c h a u d- D a ni el, 

s a ys: “ Th e a c q uisiti o n of H y dr O c e a n e n a bl es B ur e a u 

Verit as t o i nt e gr at e a n o utst a n di n g t e a m of e x p erts 

a n d  hi g hl y  i n n o v ati v e  e nt r e pr e n e urs.  T h e  Gr o u p 

is i n cr e asi n gl y d e v el o pi n g s ol uti o ns c o m bi ni n g its 

c or e  t esti n g,  i ns p e cti o n  a n d  c erti fi c ati o n  s er vi c es 

wit h  n e w  t e c h n ol o gi es.  H y dr O c e a n  fits  p erf e ctl y  

i nt o t his str at e g y t h a n ks t o its si m ul ati o n t o ols a n d 

its t e c h ni c al e x p ertis e. Its s er vi c es will c o m pl e m e nt 

t h os e o ff er e d b y t h e M ari n e & O ffs h or e b usi n ess, 

es p e ci all y i n r e d u ci n g s hi p f u el c o ns u m pti o n.” 

H y dr O c e a n pr o vi d es d esi g n s u p p ort f or a n u m b er 

of m ari n e s e ct ors, i n cl u di n g s hi p b uil di n g, o ffs h or e 

st r u ct ur es a n d m ari n e e n er g y s yst e ms. It ass ess es 

a n d  o pti mis e s  h y d r o d y n a mi c  p e rf or m a n c e,  a n d  

h as c o- d e v el o p e d a d v a n c e d di git al si m ul ati o n t o ols 

i n  p art n ers hi p  wit h  E c ol e  C e nt r al e  N a nt es’  fl ui d  

d y n a mi cs l a b or at or y. 

Th e a c q uisiti o n f oll o ws t h e s u c c ess of a y e ar-l o n g 

c o m m er ci al a gr e e m e nt b et w e e n t h e t w o c o m p a ni es.

s m art s hi p s

O n e st e p cl os er t o 

a ut o n o m o us s hi ps
Gl o b al  m o bil e  s at ellit e  c o m m u ni c ati o ns  s er vi c es, 

I n m ars at, will p art n er R olls- R o y c e o n a n a ut o n o m o us 

s hi p pr oj e ct b e gi n ni n g t his y e ar.

T h e  p r oj e ct,  t h e  A d v a n c e d  A ut o n o m o u s  

Wat e r b or n e A p pli c ati o ns ( A A W A) i niti ati v e, will 

r e s e a r c h  t h e  e c o n o mi c,  s o ci al,  l e g al,  r e g ul at o r y 

a n d t e c h n ol o gi c al f a ct o r s, b ri n gi n g u ni v e r siti e s, 

r e s e a r c h i n stit ut e s, s hi p o w n e r s a n d ot h e r st a k e 

h ol d ers t o g et h er. It will b uil d o n e xisti n g s hi p-t o-

s hi p a n d s hi p-t o- s h or e c o m m u ni c ati o n pl atf or ms 

a n d  t h ei r  eff e cti v e n e s s  f o r  s u p p o rti n g  r e m ot e  

c o nt r ol f u n cti o n alit y. 

I n m a r s at  will  d eli v e r  t h e  vit al  s at ellit e  

c o m m u ni c ati o ns li n k a n d pl atf or m f or t h e pr oj e ct 

t hr o u g h  its  Fl e et  X pr ess  s er vi c e,  t h e  w orl d’s  first 

h y bri d  K a/ L- b a n d  m o bil e  s at ellit e  s y st e m.  D at a  

tr a nsf er b et w e e n s hi ps a n d fr o m s hi p t o s h or e- b as e d 

c o ntr ol c e ntr es f or ms t h e f u n cti o n al b asis o n w hi c h 

a ut o n o m o us s hi ps o p er at e, a n d s o r e pr es e nts a c or e 

p art of t h e A A W A i niti ati v e’s u n d ert a ki n g.

“ Fl e et  X p r e s s  will  e n a bl e  t h e  s hi p -t o - s h o r e  

c o m m u ni c ati o ns  r e q uir e d  t o  s u p p ort  t h e  r e m ot e  

c o ntr ol f u n cti o n alit y f u n d a m e nt al t o t h e r e alis ati o n 

of  t h e  a ut o n o m o us  s hi p.  T h e  hi g h- p e rf or m a n c e,  

hi g h-t hr o u g h p ut n et w or k will o p e n u p u nli mit e d 

p ossi biliti es f or m ariti m e a p pli c ati o ns a n d r e al-ti m e 

m o nit ori n g a n d a n al ysis of d at a, f or s m art er s hi p pi n g 

t o d a y a n d t h e f ut ur e,” s a ys R o n al d S pit h o ut, pr esi d e nt, 

I n m ars at M ariti m e.

Th e € 6. 6 milli o n ( U S $ 7. 4 milli o n) pr oj e ct is f u n d e d 

b y Te k es (t h e Fi n nis h F u n di n g A g e n c y f or Te c h n ol o g y 

a n d I n n o v ati o n). It will b e l e d b y R olls- R o y c e a n d is 

s c h e d ul e d t o e n d i n 2 0 1 7.

R e g ul ati o n

R e gs d e m a n d pr o d u ct 

t a n k er c h a n g es 
Pr o d u ct t a n k ers t h at o p er at e wit h o ut u p gr a d e d oil 

dis c h ar g e m o nit ori n g e q ui p m e nt will b e i n eli gi bl e t o 

c arr y bi of u els fr o m 1 J a n u ar y 2 0 1 6.

I M O  R e s ol uti o n  M E P C. 1 0 8( 4 9),  a m e n d e d  b y  

M E P C. 2 4 0( 6 5),  will  s u bj e ct  bi of u els  t o  t h e  s a m e 

dis c h ar g e  r ul es  as  f ossil  f u el- d eri v e d  oil  c ar g o es, 

sti fli n g t r a di n g o p p ort u niti es f or pr o d u ct t a n k ers 

wit h o ut d at e d m o nit ori n g e q ui p m e nt.

Ol d er v ess els will b e p arti c ul arl y a ff e ct e d b y t h e 

n e w c h a n g es a c c or di n g t o t h e m a n a gi n g dir e ct or 

of Ri v ertr a c e E n gi n e eri n g ( R T E), Mi k e C o o m b er. 

“ O n str ai g htf or w ar d u p gr a d es, all t h at is li k el y t o b e 

r e q uir e d is r e pl a c e m e nt of t h e m e as uri n g c ell a n d 

i nst all ati o n of a n e w cir c uit b o ar d. Y o u c a n d o t his 

w or k at s e a a n d, wit h tr a v el ti m e, it’s li k el y t o c ost 

a b o ut $ 1 0- 1 2, 0 0 0 … B ut o n pr e- 2 0 0 5 u nits, y o u will 

b asi c all y h a v e t o st art a g ai n. This c o ul d m e a n a n e w 

m o nit ori n g s yst e m, s e v e n t o 1 0 d a ys’ s aili n g ti m e f or 

i nst all ati o n, a n d a bill of U S $ 3 0- 4 0, 0 0 0.”

C urr e nt r e g ul ati o n g o v er ni n g t h e dis c h ar g e of dirt y 

b all ast sti p ul at es t h at t a n k er o p er at ors c a n dis c h ar g e 

w ast e w at er i n v ol u m es of 3 0 litr es p er n a uti c al mil e 

pr o vi d e d t h e s hi p is tr a v elli n g at m or e t h a n s e v e n 

k n ots, or u p t o 1/ 3 0, 0 0 0 of t h e t ot al c ar g o c arri e d.

C o o m b e r  f e a r s  t h at  t a n k e r  o w n e r s  a r e  

“sl e e p - w al ki n g  i nt o  a  sit u ati o n  i n  w hi c h  t h e  

e m pl o y m e nt  o p p o rt u niti e s  f o r  t h ei r  s hi p s  will  

b e c o m e s e ri o usl y j e o p ar dis e d,” f oll o wi n g a n R T E 

s p ot s ur v e y t h at f o u n d m ost o w n ers w er e n ot a w ar e 

of t h e n e w r e g ul ati o ns. N A

O s 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 & 

T e c h n ol o g y, R oll s - R o y c e M ari n e (l eft), a n d R o n al d 

s pit h o ut, pr e si d e nt, I n m ar s at M ariti m e
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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
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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



Firi n g u p f err y s af et y

C
o mi n g u p wit h a s af e a n d a ff or d a bl e f err y 

d esi g n is all t h e m or e i m p ort a nt gi v e n t h e 

r e c e nt s p at e of a c ci d e nts i n v ol vi n g f er ri es 

w hi c h h a v e c ost t h e li v es of m a n y o n b o ar d, writ es 

S a n dr a S p e ares.

F e r r y  a c ci d e nts  ar e  n ot hi n g  n e w,  as  h as  b e e n  

d e m o nstr at e d b y c as u alti es li k e t h e P hili p pi n e’s D o n a 

P a z  i n 1 9 8 7 i n w hi c h o v er 4, 0 0 0 li v es w er e l ost. F err y 

c as u alti es li k e S e w ol  l ast y e ar a n d D o n g F a n g Z hi Xi n g  

e arli er t his y e ar, h a v e b ot h c ost m a n y h u n dr e ds of 

p e o pl e t h eir li v es.

M a n y of t h e c as u alti es of r e c e nt y e ars h a v e r es ult e d 

fr o m a n u m b er of f a ct ors, e n c o ur a gi n g i n n o v ati o n i n 

t h e ar e a of f err y d esi g n, wit h t h e vi e w of i m pr o vi n g 

t h e  s af et y  of  v ess els.  T his  is  s o m et hi n g  t h at  h as  

e vi d e ntl y b e e n of m aj or i m p ort a n c e t o t h e W orl d wi d e 

F err y S af et y Ass o ci ati o n o v er a n u m b er of y e ars.

Sti m ul ati n g t h e i nt er est of t h e n e w g e n er ati o n h as 

b e e n a n i m p ort a nt p art i n t h e ass o ci ati o n’s c a m p ai g n. 

F or t h e p ast t w o y e ars, a w ar ds h a v e b e e n m a d e t o 

st u d e nt t e a ms of U S $ 1 0, 0 0 0 a n n u all y, wit h t h e t o p 

pri z e e a c h y e ar b ei n g U S $ 5, 0 0 0. 

Th e c o m p etiti o ns f or 2 0 1 3 a n d 2 0 1 4, r es p e cti v el y, 

w er e t o d esi g n a p ass e n g er f err y f or t h e B a n gl a d es h 

ri v er s yst e m a n d f or a n i nt er-isl a n d r o- p a x f or P a p u a 

N e w G ui n e a. F or 2 0 1 5, t h e c o m p etiti o n, wit h m or e 

str e a mli n e d r e q uir e m e nts t h a n t h e p ast, will b e t o 

d esi g n a r o- p a x f or I n d o n esi a.

I n s pit e of t h e a ut h oriti es’ e ff orts, f err y tr a ns p ort 

b et w e e n isl a n ds l a c ks a n a d e q u at e l e v el of s af et y.  

B et w e e n 2 0 0 0 a n d 2 0 1 5, 3 7 a c ci d e nts o c c urr e d i n 

I n d o n esi a, l e a vi n g 2, 2 8 6 p e o pl e d e a d or missi n g. 

C as u alties s a dl y c o nti n ue a n d J ul y s a w t he si n ki n g of a 

ferr y i n t he P hili p pi nes at a c ost of at le ast 4 0 li ves, w hic h 

h as gi ve n a d de d ur ge nc y t o c alls f or a pr o b e of t he m ariti me 

s ect or i n a n arc hi p el a g o b es et b y si mil ar dis asters.

F e r ri e s  h a v e  al w a y s  b e e n  a  vit al  i n g r e di e nt  of 

t r a n s p o rt  b et w e e n  t h e  c o u nt r y’s  i sl a n d s,  w hi c h  

n u m b e r m or e t h a n 7, 0 0 0. Th e Ki m  Nir v a n a  w as 

t h e 1 4t h m aj or f er r y a c ci d e nt i n t h e c o u ntr y si n c e 

2 0 0 0.  T h e  a ut h oriti e s  a r e  c u r r e ntl y  c o nsi d e ri n g  

a n  i n v e sti g ati o n  i nt o  t h e  s e a w o rt hi n e s s  of  t h e  

c o u nt r y’s fl e et, t h e e x p e ri e n c e of t h o s e h a n dli n g 

t h e d e pl o y m e nt of t h e v ess els, a n d cr e w tr ai ni n g t o 

d e al wit h c as u alt y sit u ati o ns.  C o n c er ns h a v e b e e n 

e x pr ess e d o v er w h et h er t h e s hi p w as o v erl o a d e d or 

if m o di fi c ati o ns m a d e t o t h e s hi p h a d a ff e ct e d its 

a bilit y t o m a n o e u vr e.

Th er e h a v e b e e n a n u m b er of i niti ati v es i n r e c e nt 

ti m e s  t o  i m pr o v e  f e r r y  s af et y  a n d  t o  m a n a g e  a  

crisis sit u ati o n i n t h e m ost e ff e cti v e w a y p ossi bl e. 

F or e x a m pl e, It ali a n cl assi fi c ati o n s o ci et y RI N a h as 

r e c e ntl y l a u n c h e d a f err y s af et y i niti ati v e, t h e Ass et 

I nt e g rit y  M a n a g e m e nt  s c h e m e,  w hi c h  i s  ai m e d  

at r o- p a x v ess els c o v eri n g s u c h iss u es as fir e ris k 

miti g ati o n, tr ai ni n g, n ot a bl y i n h o w t o a v oi d a n d 

m a n a g e a crisis, b ut 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.  

Fir e o n b o ar d f erri es h as b e e n of i n cr e asi n g c o n c er n 

i n vi e w of a r e c e nt s p at e of a c ci d e nts. O n e o bst a cl e 

t h at n e e ds t o b e o v er c o m e is t h e f a ct t h at fi g hti n g fir es 

at s e a is a d e m a n di n g pr o c ess a n d t h er ef or e m u c h 

e m p h asis h as b e e n pl a c e d o n pr e v e nt ati v e a cti o n 

a h e a d of a c as u alt y sit u ati o n, t h e n e e d t o mi ni mis e 

t h e s pr e a d of t h e fir e, as w ell as pr ot e cti n g t h e cr e w 

w h o m a y f a c e c o nsi d er a bl e ris ks, es p e ci all y if t h e fir e 

br e a ks o ut i n a n e n cl os e d s p a c e li k e t h e e n gi n e r o o m.  

Th e us e of h al o n f or fi g hti n g e n gi n e r o o m fir es w as 

b a n n e d s e v er al y e ars a g o f or e n vir o n m e nt al r e as o ns, 

b ut t h er e ar e alt er n ati v e g as es a v ail a bl e w hi c h ar e 

m a n- m a d e a n d m or e us er fri e n dl y t h a n C O
2
, w hi c h 

is l et h al f or a n y o n e i n a n e n cl os e d s p a c e w h e n a fir e 

br e a ks o ut. I n t h e c as e of c h e mi c al g as, “ y o u s h o ul d 

v a c at e t h e s p a c e b ef or e y o u p ut t h e g as i n t h er e, b ut 

if a n a c ci d e nt di d h a p p e n a n d s o m e b o d y w as i n t h e 

s p a c e it is n ot lif e t hr e at e ni n g. C h e mi c al g as es a n d 

i nt er g as es ar e m u c h l ess lif e t hr e at e ni n g,” s a ys R o g er 

G u n d e r m a n n,  t e c h ni c al  m a n a g e r  of  Wil h el ms e n  

S hi ps S er vi c e’s f a cilit y i n A nt w er p. 

3 M’s  N o v e c  1 2 3 0  Fi r e  Pr ot e cti o n  Fl ui d  is  a n  

a d v a n c e d,  “ n e xt  g e n e r ati o n”  cl e a n  a g e nt  h al o n  

r e pl a c e m e nt d esi g n e d t o b al a n c e i n d ustr y c o n c er ns 

f or p erf or m a n c e, h u m a n s af et y a n d t h e e n vir o n m e nt, 

a c c or di n g t o t h e m a n uf a ct ur ers.  G u n d er m a n n s a ys 

t h at wit h a C O
2
 s yst e m, r e g ul ati o ns r e q uir e it t o b e 

dis c h ar g e d  wit hi n  t w o  mi n ut es.  Wit h  N o v e c  t h e  

dis c h ar g e is 1 0 s e c o n ds.

Li g ht w ei g ht p a n ell e d str u ct ur al fir e pr ot e cti o n a n d 

ot h er pr o d u cts i n cl u di n g fi br e r ei nf or c e d p ol y m er 

a n d s u c h r et ar d a nts will b e p ut u n d er t h e s p otli g ht at 

I nt erf err y’s c o nf er e n c e i n C o p e n h a g e n.

C as u alti e s  li k e  N or m a n  Atl a nti c  i n  D e c e m b e r  

l ast  y e ar  wit h  t h e  l oss  of  ei g ht  li v es  h a v e  r ais e d  

c o n c er ns a b o ut h o w fir es o n e n cl os e d c ar d e c ks c a n 

b e e xti n g uis h e d  gi v e n air fl o ws o n b o ar d a n d t h e f a ct 

t h at t h e s hi p is u n d er w a y. 

T h e r e  ar e  a  l ot  of  bi g  r o- p a x  s hi ps  w h e r e  t h e  

t o p  f r ei g ht  d e c k  i s  a  “s h elt e r- d e c k ”  u n d e r  t h e  

a c c o m m o d ati o n, v e ntil at e d n at ur all y b y v er y l ar g e 

a p ert ur es  o n  eit h er  si d e  a n d  w hi c h  c o ul d  n ot  b e 

b att e n e d d o w n i n c as e of a fir e. E v e n if t h e s hi p is 

st o p p e d, t h e wi n d will c o nti n u e t o bl o w t hr o u g h 

t h es e d e c ks a n d m a k e it di ffi c ult t o s u ff o c at e t h e fir e. 

O n s e v er al of t h e d esi g ns t h e lif e b o ats or r a Ths ar e 

dir e ctl y a b o v e t h e a p ert ur es, w hi c h m e a n t h at t h e 

b o ats or r a fis m a y b e i n o p er a bl e. N A

1 2
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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 .

Vi sit u s at 
E u r o p o rt 

R ott e r d a m ,

H all 5, 
b o ot h # 5 1 1 1
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Pr o p ell er s

W orl d’s Thrst c o m p osit e 

pr o p ell er g ui d eli n e
Cl ass N K h as r el e as e d a n e w g ui d eli n e o n c o m p osit e 

pr o p ell ers t h at ai ms t o assist i n t h e e ff e cti v e us e of 

c o m p osit e m at eri al pr o p ell ers o n s hi ps.

Th e g ui d eli n e o utli n es a t hr e e-ti er e d m a n uf a ct uri n g 

a p pr o v al  t est,  c o nsisti n g  of  c o u p o n,  el e m e nt  a n d  

f ull-si z e t esti n g, a n d f e at ur es a d vi c e o n t h e a p pli c ati o n 

of c o m p osit e m at eri als t o t h e pr o p ell er; h o w t o r e c ei v e 

a p pr o v al of t h e m a n uf a ct uri n g pr o c ess; a n d t h e r a n g e 

of t esti n g/i ns p e cti o n t o b e c arri e d o ut o n t h e pr o d u ct. 

Perf or m a n c e a n d q u alit y ar e c e ntr al t o t h e g ui d eli n e; 

it  sti p ul at es  t h at  “ T o  a p pl y  a  c o m p osit e  pr o p ell er  

i n cl u di n g C F R P t o s hi ps, t h e m at eri al m ust h a v e t h e 

r e q uir e d p erf or m a n c e at l e ast e q u al t o t h e e xisti n g 

c o p p er all o y c asti n gs, a n d it is n e c ess ar y t o c o n fir m i n 

a d v a n c e t h at t h e c o m p osit e pr o p ell er, as a n i n d ustri al 

pr o d u ct, c a n b e m a n uf a ct ur e d wit h u nif or m q u alit y.”

C o m p osit e m at eri als s u c h as gl ass fi br e r ei nf or c e d 

pl asti c ( G F R P) a n d c ar b o n fi br e r ei nf or c e d pl asti c 

( C F R P)  off e r  a  st r o n g  a n d  c or r o si o n  r e sist a nt  

s u bstit ut e of c o m p osit es wit h a hi g h c o p p er c o nt e nt, 

a n i n cr e asi n gl y e x p e nsi v e a n d e x h a ust e d mi n er al. Th e y 

ar e us e d i n a n e x p a n di n g r a n g e of fi el ds, i n cl u di n g 

a er os p a c e, a ut o m o bil es a n d wi n d p o w er g e n er ati o n.      

Th e  fi rst  C F R P  pr o p ell e r  w a s  i nst all e d  o n  t h e 

T ai k o M ar u , a d o m esti c 4 9 9 G T c h e mi c al t a n k er, i n 

M a y 2 0 1 4.

w w w. cl ass n k. c o m

D e c k e q ui p m e nt

O pti misi n g st or a g e
M a c Gr e g or, p art of C ar g ot e c, h as d e v el o p e d a n e w 

st or a g e s yst e m t h at will m a k e b ett er us e of a v ail a bl e 

d e c k s p a c e.

T h e  4 0ft  fl at  r a c k  s yst e m  h as  b e e n  d esi g n e d  t o 

m a xi mis e t h e c a p a cit y of st or a g e bi ns, a n d c o m es 

i n r es p o ns e t o t h e w ei g ht r e d u cti o n of t wistl o c ks, 

st a c k ers a n d mi dl o c ks, w hi c h c a n “ o Th e n l e a d t o t h e 

m a xi m u m  v ol u m e  of  a  st or a g e  bi n  b ei n g  r e a c h e d 

b ef or e its m a xi m u m p a yl o a d,” s a ys P ertt u J o ki n e n, 

l as hi n g p ortf oli o m a n a g er, c ar g o st o w a g e a n d s e c uri n g 

s yst e ms, M a c Gr e g or.

O n e fl at r a c k c a n a c c o m m o d at e a t ot al of 1 6 st or a g e 

bi ns t h at ar e c ol o ur- c o d e d f or t h e or g a nis ati o n of 

di ff er e nt pr o d u cts. W h e n o n e r a c k is f ast e n e d a b o v e 

a n ot h er, t h e t w o r a c ks h a v e t h e e q ui v al e nt di m e nsi o ns 

of a hi g h c u b e c o nt ai n er ( 9’ 6’’).  fiis d esi g n all o ws f or 

ot h er c o nt ai n ers t o b e l o a d e d o n t o p of it a n d t h e r a c k 

t o b e o p er at e d as a st a n d ar d c o nt ai n er.

E a c h fl at r a c k w ei g hs 2, 5 0 0 k g a n d h as a m a xi m u m 

p a yl o a d of 3 2, 0 0 0 k g. 

Mac Gre g or’s ne w s yste m meets I S O st a n d ar ds a n d h as 

b ee n a p pr o ve d b y D N V G L acc or di n g t o t he re q uire me nts 

of t he i nter n ati o n al C o n ve nti o n f or S afe C o nt ai ners ( C S C).    

w w w. m a c g r e g o r. c o m

Pr o p ul si o n

L o w- v olt a g e m ot or s a v es 

o n f u el c osts
C S B C  C or p or ati o n,  Tai w a n,  h as  c h os e n  t o  us e  

Si e m e ns’  di es el- el e ctri c  pr o p ulsi o n  s yst e m  i n  f o ur 

s e mi-s u b m ersi bl e d e c k c ar g o v ess els ( S S D C Vs) t o b e 

b uilt at its K a o hsi u n g s hi p y ar d.  

Ac c or di n g t o Si e m e ns, t h e pr o p ulsi o n s yst e m o ff ers 

b ett er m a n o e u vr a bilit y w h e n n a vi g ati n g at l o w s p e e ds 

a n d is e c o n o mi c al a n d e n er g y-s a vi n g b e c a us e of t h e 

l o w- v olt a g e m ot ors a n d fr e q u e n c y c o n v ert ers it us es, 

r e d u ci n g  f u el  c osts  b y  1 5 %  w h e n  c o m p ar e d  wit h  

c o n v e nti o n al  m e c h a ni c al  pr o p ulsi o n  t e c h n ol o gi es.  

fiis r e d u cti o n is a c hi e v e d wit h t h e h el p of p o w er 

m a n a g e m e nt f e at ur es s u c h as p o w er pl a nt pr ot e cti o n, 

w hi c h e ns ur es a hi g h er a v ail a bilit y of p o w er t hr o u g h 

g e n-s et o pti mis ati o n.

Th e c o m p a n y als o o ff ers b all ast p u m p s yst e ms t h at 

ai m t o c o ntr ol a n d dis p os e of p oll ut a nts, pr ot e cti n g t h e 

e n vir o n m e nt.   

E a c h pr o p ulsi o n s yst e m f or ms a n i nt e gr at e d dri v e 

s yst e m, f e at uri n g f o ur l o w- v olt a g e 4, 0 0 0 k W Si m oti cs 

m ot ors  a n d  f o ur  l o w- v olt a g e  Si n a mi cs  f r e q u e n c y  

c o n v ert ers wit h c orr es p o n di n g tr a nsf o m ers. 

I n a d diti o n, t h e s c o p e of s u p pl y i n cl u d es 6, 9 8 0 k W 

m ai n g e n er at ors, m e di u m- v olt a g e s wit c h b o ar ds, p o w er 

m a n a g e m e nt s yst e ms, c o n v ert ers a n d tr a nsf or m ers f or 

b all ast p u m ps as w ell as distri b uti o n tr a nsf or m ers, a 

c o ntr oll a bl e pit c h pr o p ell er, fl a p r u d d er, a n d a b o w a n d 

st er n t u n n el t hr ust er. 

Th e 6 5, 0 0 0t o n n e S S D C Vs will b e d eli v er e d t o a 

cli e nt i n Si n g a p or e b y t h e e n d of 2 0 1 7.

w w w.si e m e ns. c o m

C A D / C A M

S oft w ar e off ers lif e s u p p ort
S SI’s C A D/ C A M s o ft w ar e S hi p C o nstr u ct or st or es a n 

arr a y of d at a t h at c a n b e l e v er a g e d i n m ai nt e n a n c e, 

r e p air a n d lif e c y cl e s u p p ort w or k.

Th e s o ft w ar e utilis es a M ari n e I nf or m ati o n M o d el 

( MI M) w hi c h is c e ntr e d o n a c o m pl et e virt u al m o d el 

of t h e v ess el. This i n cl u d es e a c h e n gi n e eri n g dis ci pli n e, 

f r o m  h ull  pr o d u cti o n  a n d  d esi g n  a n d  st r u ct ur al  

d et aili n g, t o o ut fitti n g a n d ass e m bl y s e q u e n ci n g. As 

a r es ult, s hi p d esi g n a n d r e- d esi g n ar e c o ns oli d at e d 

a n d c o n n e ct e d o v er t h e c o urs e of a v ess el’s lif e c y cl e 

b y  a  si n gl e  i nt erf a c e  a n d  pr oj e ct  d at a b as e.  T h e  

d at a b a s e  st or e s  t h e  i nt elli g e n c e,  r el ati o ns hi p s,  

1 4 T h e N a v al Ar c hit e ct O ct o b er 2 0 1 5
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w w w. r o c k w o ol - rti. c o m

G o f o r m a xi m al p e rf o r m a n c e wit h mi ni m al w ei g ht

A r e y o u u p i n t h e ai r a b o ut h o w t o r e d u c e y o u r e n e r g y c o n s u m pti o n w hil e i n c r e a si n g 
y o u r p e rf o r m a n c e ? R O C K W O O L T e c h ni c al I n s ul ati o n h a s t h e s ol uti o n. B uilt o n o u r 
e x p e r ti s e i n t h e s hi p b uil di n g a n d off s h o r e i n d u st r y, w e i nt r o d u c e t h e S e a R o x F B 6 0 0 0 
r a n g e: t h e li g ht e st st o n e w o ol i n s ul ati o n a v ail a bl e f o r A - cl a s s fi r e di vi si o n. T hi s n e w 
g e n e r ati o n S e a R o x s ol uti o n s c o m bi n e s all fi r e s af e, a c o u sti c a n d t h e r m al i n s ul ati o n 
q u aliti e s of st o n e w o ol wit h a n e x c e pti o n al l o w w ei g ht: 4 0 % w ei g ht s a vi n g o n 
i n s ul ati o n  p r o vi d e s a n i n c r e a s e d fl e xi bilit y f o r d e si g n e r s a n d it r e d u c e s y o u r e n e r g y 
a n d f u el c o n s u m pti o n. A n d t h at’ s g o o d f o r t h e e n vi r o n m e nt! 
C h e c k  r o c k w o ol - s e a r o x. c o m  a n d di s c o v e r t h at l e s s  c a n 
d eli v e r m o r e i n m a ri n e a n d  off s h o r e.

N E W G E N E R A TI O N S E A R O X
Li g ht e st st o n e w o ol s ol uti o n s f o r m a ri n e a n d off s h o r e
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attri b ut e i nf or m ati o n, 3 D m o d el, a n d a n y r ul es a n d 

st a n d ar ds t h at w er e us e d i n t h e c o m p ositi o n of t h e 

pr o d u ct m o d el.  

As- b uilt m o d els ( c o m pl et e virt u al m o d els) c a n 

l e v er a g e t h e c a p a biliti es of S hi p C o nstr u ct or’s MI M 

f or lif e c y cl e s u p p ort. This a p pr o a c h c a n r e d u c e r e p air 

c osts a n d e ns ur es t h at m ai nt e n a n c e is m or e e ffi ci e nt, 

s a vi n g ti m e.

T h e U S C o ast G u ar d h as r e c o g ni z e d t h e v al u e 

of t his a p pr o a c h, sti p ul ati n g t h at S hi p C o nstr u ct or 

c o m p ati bl e  pr o g r a m m e s  s h o ul d  b e  u s e d  i n  t h e  

m o d elli n g  of  its  1 1  n e w  Offs h or e  P at r ol  C utt ers: 

“ Th e 3 D pr o d u ct m o d el s h all b e pr o vi d e d i n eit h er 

S hi p C o nstr u ct or or a n I S O 1 0 3 0 3 0 3 St e p c o m pli a nt 

s yst e m t h at is e x p ort a bl e t o S hi p C o nstr u ct or.” 

w w w. s si- c o r p o r at e. c o m

C o ati n g s

L o n g-lif e pr ot e cti o n f or 

r u n ni n g g e ar
S u bs e a I n d ustri es, a H y dr e x c o m p a n y, is o ff eri n g a 1 0 

y e ar g u ar a nt e e o n E c os hi el d, a c o ati n g pr o d u ct t h at 

pr e v e nts d a m a g e t o r u n ni n g g e ar.

Th e c o ati n g c a n b e a p pli e d at dr y d o c k or n e w b uil d 

st a g e a n d is d esi g n e d t o pr ot e ct r u d d ers, t hr ust ers, 

a zi m ut h t hr ust ers, a zi p o ds, t hr ust er n o z zl es, K ort 

n o z zl es, t hr ust er t u n n els a n d ot h er u n d er w at er s hi p 

g e ar t h at c a n s u ff er f r o m c orr osi o n a n d c a vit ati o n 

d a m a g e. O v er c o ati n gs c a n b e a p pli e d i n as littl e as 

t hr e e h o urs, all o wi n g t h e t w o n e c ess ar y c o ats t o b e 

a p pli e d i n a si n gl e d a y.

Th e gr ass fl a k e r esi n c o ati n g i ns ul at es t h e a p pli e d 

r u d d er or ot h er p art wit h its h e a v y gl ass c o nt e nt, 

“ m a ki n g  c at h o di c  pr ot e cti o n  s y st e ms  i n cl u di n g  

s a cri fi ci al a n o d es virt u all y u n n e c ess ar y,” a c c or di n g 

t o t h e c o m p a n y.  

A v ari et y of v ess el t y p es h a v e h a d t h eir r u d d ers 

c o at e d wit h E c os hi el d, i n cl u di n g s e v er al c o nt ai n er 

v e ss els,  r o- r o  v e ss els,  a  c r u d e  oil  t a n k e r  a n d  a  

m ulti- p ur p os e o ffs h or e v ess el. 

w w w. h y d r e x. b e

S cr u b b er s

H y bri d s yst e m o n r e p e at 

or d er
Wärtsil ä will pr o vi d e a s eri es of e x h a ust cl e a ni n g 

s cr u b b er s yst e ms f or t hr e e Fi n nli n es v ess els a Th er 

t h e s u c c essf ul f ul fil m e nt of a si mil ar or d er f or si x 

s cr u b b er s yst e ms i n 2 0 1 4. 

Fi n nli n es, p art of t h e Gri m al di Gr o u p, h as c h os e n 

t o or d er Wärtsil ä’s H y bri d i n-li n e s cr u b b er s yst e m 

b e c a us e it all o ws f or t h e fl e xi bl e o p er ati o n of b ot h 

o p e n a n d cl os e d l o o p m o d es, a n d o ff ers a c o m p a ct, 

s p a c e a n d w ei g ht s a vi n g s ol uti o n.

“ R e p e at or d ers ar e al w a ys v er y s atisf yi n g as t h e y 

r e pr es e nt c o n fir m ati o n t h at t h e p erf or m a n c e of t h e 

s yst e ms d eli v e r e d e arli e r f ull y m e ets t h e o w n e rs’ 

n e e d s  a n d  e x p e ct ati o n s … We  [ W ä rt sil ä]  h a v e  a  

v e r y st r o n g t r a c k r e c or d i n e n a bli n g s hi p o w n e rs 

a n d o p e r at ors t o c o m pl y wit h all S O x e missi o ns 

r e g ul ati o n s,”  s a y s  J u h a  K yt öl ä,  vi c e  p r e si d e nt,  

e n vir o n m e nt al s ol uti o ns, Wärtsil ä.

T h e  s c r u b b e r  s y st e m  cl e a n s  s hi p  e x h a u st s,  

e n a bli n g t h e c o nti n u e d us e of h e a v y f u el oil, w hil e 

als o c o m pl yi n g wit h t h e w at er dis c h ar g e crit eri a s et 

b y r e g ul at ors.

fi e e q ui p m e nt or d er will b e d eli v er e d i n e arl y 2 0 1 6.

w w w. w a rt sil a. c o m

M o nit ori n g

T e c h di ct at e d m o nit ori n g
Cl assifi c ati o n  s o ci et y  D N V  G L  h as  w or k e d  wit h  

o p er at ors t o c o m bi n e o nli n e m o nit ori n g a n d a n al ysis 

t o ols t h at will i m pr o v e t h e o ut p ut a n d l o n g e vit y of 

i n e ffi ci e nt r ot ati n g e q ui p m e nt.

fi e c o m bi n e d s er vi c e c o nsists of o nli n e c o n diti o n 

m o nit ori n g t h at pr o d u c es p erf or m a n c e d at a, a n d 

r eli a bilit y, a v ail a bilit y a n d m ai nt ai n a bilit y ( R A M) 

a n al y si s,  w hi c h  s e e k s  t o  e x pl ai n  t h e  c a u s e s  of  

m e c h a ni c al s h ortf alls a n d f ail ur es. 

“ R ot ati n g e q ui p m e nt c a n b e attri b ut e d t o 9 0 % of 

pr o d u cti o n l oss es. T y pi c all y, t h os e l oss es c a n a ff e ct 

5- 1 0 % of pr o d u cti o n ass u mi n g pr o d u cti o n a v er a g es 

5 0- 1 5 0  milli o n  b ar r els  of  oil  p e r  a n n u m  a n d  a n  

a v er a g e c ost p er b arr el is U S $ 5 3. Th e a v er a g e l oss 

w o ul d b e U S $ 1 4 0- 4 2 0 milli o n p er y e ar, a s a vi n g of 

j ust 1 % i n t his ar e a w o ul d b e i n t h e or d er of U S $ 1. 4-

4. 2 milli o n,” s a ys C hris D a g n all, m a n a g er, r ot ati n g 

m a c hi n er y gr o u p, D N V G L.

A c c o r di n g  t o  D N V  G L,  t h e  i nf o r m ati o n  

p r o d u c e d  f r o m  t h e  t o ol s  all o w s  o p e r at o r s  t o  

o pti mi s e  m ai nt e n a n c e  st r at e gi e s  a n d  c a n  b e  

q u a ntifi e d t o i m pr o v e c osts a n d q u alit y. Its a bilit y 

t o  ai d  d e ci si o n - m a ki n g,  s u c h  a s  o n  w h et h e r  t o 

r e pl a c e or r e p ai r e q ui p m e nt, or h o w m a n y s p ar es 

t o k e e p, is k e y t o t his pr o c ess.   

Dir e ct or of di visi o n E ur o p e & Af ri c a, D N V G L, 

Li v H o v e m, s a y s: “ C o n diti o n b a s e d m o nit o ri n g, 

c o m bi n e d  wit h  R A M  a n al y si s  i s  e s s e nti all y  a  

st r at e g y t h at us es t h e a ct u al c o n diti o n of t h e ass et 

t o  d e ci d e  w h at  m ai nt e n a n c e  n e e d s  t o  b e  d o n e. 

T hi s  m et h o d  di ct at e s  t h at  m ai nt e n a n c e  s h o ul d 

b e p e rf or m e d w h e n c e rt ai n i n di c at ors s h o w si g ns 

of d e c r e a si n g p e rf or m a n c e or u p c o mi n g f ail u r e. 

E s s e nti all y, it t a r g et s i m p r o v e m e nt s i n t h e ri g ht 

pl a c e at t h e ri g ht ti m e.”

w w w. d n v gl. c o m

T h e N a v al Ar c hit e ct O ct o b er 2 0 1 5
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1 8

N e w s | E q ui P M E n t

M o ori n g

T T S wi ns b o xs hi p or d er
Th e G er m a n di visi o n of t h e T T S Gr o u p s e c ur e d a 

c o ntr a ct t o s u p pl y a n c h ors a n d m o ori n g wi n c h es f or 

t h e 1 1 c o nt ai n er v ess els of 2 0, 0 0 0 T E U e a c h o n or d er at 

D a e w o o S hi p b uil di n g & M ari n e E n gi n e eri n g ( D S M E).

T T S’s Br e m e n- b as e d c o m p a n y will m a n uf a ct ur e 

t h e e q ui p m e nt at its K or e a n f a ct or y a n d d eli v er it 

t o t h e y ar d o v er t h e n e xt t w o y e ars. Th e c o m p a n y 

als o s u p pli e d si mil ar e q ui p m e nt f or t h e 2 0 ori gi n al 

E- Cl ass v ess els d eli v er e d i n 2 0 1 4. O pti o ns f or a n ot h er 

si x of t h e 4 0 0 m l o n g 5 8. 6 m b e a m s hi ps ar e a v ail a bl e, 

s a ys M a ers k.

H o w e v er, as a c o ns e q u e n c e of t h e c h all e n gi n g m ar k et 

sit u ati o n i n t h e o ffs h or e s e ct or a n ot h er s u bsi di ar y, T T S 

O ffs h or e S ol uti o ns b as e d i n N or w a y, h as d e ci d e d t o 

t e m p or aril y l a y- o ff 4 0 % of its st a ff, wit h 3 0 f ull-ti m e 

w or k ers l ai d o ff a n d a n ot h er 2 0 c o ntr a ct e d o ut t o 

ot h er T T S di visi o ns. Th e l ai d o ff st a ff w or k m ai nl y i n 

N or w a y a n d P ol a n d.

w w w.tts g r o u p. c o m

M o nit ori n g

Oil mist d et e ct or g ets 

gr e e n li g ht
Q u alit y M o nit ori n g I nstr u m e nts ( Q MI) h as r e c ei v e d 

t y p e a p pr o v al c erti fi c ati o n fr o m Ll o y d’s R e gist er ( L R)  

f or its e n gi n e oil mist d et e cti o n s yst e m.

This c erti fi c ati o n f oll o ws t h e s u c c essf ul c ali br ati o n 

t esti n g of Q MI’s M ulti pl e x a n d Tri pl e x pr o d u cts i n 

a c c or d a n c e wit h t h e stri n g e nt I A C S M 6 7 pr ot o c ol.

“ Th e I A C S M 6 7 r ul e s p e ci fi es t h e p ar a m et ers f or 

cr a n k c as e  oil  mist  d et e cti o n  e q ui p m e nt  i n  di es el  

e n gi n es. fi e y ar e e x c e pti o n all y c o m pl e x c ali br ati o n 

t ests,  s o  w e  ar e  d eli g ht e d  t o  h a v e  r e c ei v e d  t y p e  

a p pr o v al fr o m L R. fi e t ests v erif y t h e f u n cti o n alit y 

a n d e ff e cti v e n ess of o ur M ulti pl e x a n d Tri pl e x s yst e ms 

i n d et e cti n g oil mist c o n c e ntr ati o ns of b et w e e n 0. 0 5 

a n d 2. 0 m g/l t o a n a c c ur a c y of ± 1 0 %,” s ai d J os h S mit h, 

Q MI m a n a gi n g dir e ct or.

T h e U K- b as e d m a n uf a ct ur er r e c ei v e d A B S t y p e 

a p pr o v al i n 2 0 1 4.

A c c or di n g  t o  t h e  c o m p a n y,  Q MI  is  t h e  fi rst  

m a n uf a ct u r e r  of  oil  mi st  d et e cti o n  e q ui p m e nt  

t o  us e  N e p h el o m etr y  t o  d et e ct  es c a pi n g  oil  mist.  

N e p h el o m et r y,  w hi c h  i s  al s o  u s e d  i n  m e di c al  

o p er ati o ns, is a li g ht s c att er t e c h n ol o g y t h at all e g e dl y 

pr o mis es 1 0 0 % al ar m r eli a bilit y a n d a n i m m a c ul at e 

s af et y r e c or d.

“ C o n v e nti o n al oil mist d et e ct ors ar e s us c e pti bl e 

t o s p uri o us al ar ms a n d r es p o n d sl o wl y t o oil mist 

c h a n g es … T h es e  s yst e ms  ar e  [ als o]  pr o v e n  t o  b e  

i n eff e cti v e  w h e n  m o nit ori n g  t h e  u p p er  p art  of  a 

c r a n k c as e,  a n d  e arl y  st a g e  w e ar  a n d  t e ar  is  n ot  

d et e ct e d, r es ulti n g i n a n i n cr e as e d ris k of a n oil mist 

fir e,” a d ds S mit h.       

Es c a pi n g oil mist h as b e e n li n k e d t o r o u g hl y 6 5 % of 

m a c hi n e a n d e n gi n e r o o m fir es at s e a.

w w w. oil mist. c o m

T h e N a v al Ar c hit e ct O ct o b er 2 0 1 5

t h e c o n s e q u e n c e of oil mi st d et e ct or f ail ur e
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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

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

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

I N D U S T RI A L C O N T R O L S J u s t G o t S m a r t e r
S E L F- A C TI N G  C O N T R O L S
J U S T G O T S M A R T E R

S E E O U R L A T E S T I N N O V A TI O N S A T
K O R M A RI N E - H A L L 4, 1 F S T A N D 4 C 0 8

M A RI N E T E C -   H A L L N 1, S T A N D N 1 D 6 1- 1
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2 0

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  O ct o b er 2 0 1 5

I
n Oct o b er 2 0 1 4 Faststre a m wr ote i n The 

N a v al Arc hitect t h at t he oil & g as m ar ket 

w as  b o o mi n g  a n d  h o w  s o m e  n a v al  

arc hite cts were m a ki n g t he m o ve a w a y fr o m 

t h eir tr a diti o n al r ol es i n m ariti m e a n d i nt o 

t h e l u cr ati v e w orl d of oil & g as. Ti m es h a v e 

c h a n ge d a n d w h at w as b e c o mi n g a tre n d l ast 

ye ar h as b e e n t ur ne d o n its he a d.  

As  a  r e cr uit m e nt  b usi n ess  F aststr e a m  

s p e a ks t o c a n di d at es e v er y d a y a b o ut w h at 

t h e y w a nt t o d o a n d w h y t he y w a nt t o m o ve. 

C o n fi d e n c e pl a ys a k e y e m oti v e p art of t h e 

re cr uit m e nt pr o c ess a n d o n m a n y o c c asi o ns 

a n e m pl o y e e will l e a v e a j o b b as e d o n t h e 

c o n fi d e nc e i n t h eir c o m p a n y, t h eir s e ct or or 

t h eir m a n a g er. F or n a v al arc hit e cts l o o ki n g 

f or a n e w r ol e t h ere are g o o d o p p ort u niti es 

a v ail a bl e.  C o m p a ni es  ar e  still  l o o ki n g  

f or t al e nt a n d t o d a y t his t al e nt is n ot j ust 

w al ki n g  t h e  str e et.  T h er e  h a v e  b e e n  n o  

m ass r e d u n d a n ci es a n d w h er e s o m e ar e as 

of t h e m ar ket are cl e arl y str u g gli n g t here are 

p o c kets of ot her are as w hi c h are b o o mi n g.

S o  j ust  h o w  ar e  n a v al  ar c hit e cts  r e all y  

f e eli n g?  As  a  r e cr uit m e nt  c o m p a n y  w e  

w ere i n a p ositi o n t o as k o ur cli e nts a n d w e 

c o n d u ct e d a d et ail e d c o n fi d e n c e s ur v e y of 

o v er 7, 0 0 0 n a v al ar c hit e cts i n S e pt e m b er  

2 0 1 5, t o est a blis h h o w p e o pl e felt a b o ut t heir 

j o b, t h e l o n g t er ms pr os p e cts of t h e s e ct or 

t h e y w or k i n, a n d h o w pre p are d t he y w o ul d 

b e t o m o ve a w a y fr o m t heir c o mf ort z o ne, if 

ti m es get h ar d.

Y o ur j o b t o d a y
7 0 % of n a v al arc hit e cts s ur v e y e d i n di c at e d 

t h at t h e y are c o n fi d e nt a b o ut t heir j o b t o d a y 

w hi c h w as c o nsist e nt a cr oss t h e m aj orit y of 

s e ct ors a n d e m pl o y er t y p es. Th os e w or ki n g 

f or cl ass s o ci eti es or i n t h e t a n k er s e ct or 

I n t o d a y’s c h a n gi n g w orl d of oil & g as m ariti me c o n fi d e nc e pl a ys a ke y p art 

i n t h e i n d ustr y; b ut h o w d o es c o n fi d e nc e, or l a c k t here of, a ffe ct e m pl o ye es? 

M ariti me a n d o ffs h ore re cr uit me nt s p e ci alist Faststre a m Gr o u p C E O, M ar k 

C h ar m a n, i n vesti g ates h o w c o n fi d e nt n a v al arc hite cts are a b o ut t heir c urre nt 

a n d f ut ure pr os p e cts

It’s a c o n Th d e n c e t hi n g

I n- d e pt h | e m p l o Y m e n t

D at a s o ur c e d fr o m t h e F a st str e a m 

c o n Th d e n c e s ur v e y of o v er 7, 0 0 0 n a v al 

ar c hit e ct s i n S e pt e m b er 2 0 1 5

M ar k C h ar m a n, C E O, F a st str e a m Gr o u p

N A O ct 1 5 - p 2 0 + 2 2.i n d d   2 0 2 2/ 0 9/ 2 0 1 5   1 5: 2 7: 4 7



T U N N E L T H R U S T E R S M A D E I N T H E U S A
El e ctri c, h y dr a uli c or di es el e n gi n e dri v e n t hr ust ers f or D P a n d ot h er h e a v y- d ut y a p pli c a Th o ns. 

St e el or Al u mi n u m h ulls | 3 0 k W t o 6, 0 0 0 k W | A B S, D N V, L R S, B V or ot h er Cl a ss.

T H R U S T M A S T E R O F T E X A S, I N C.T H R U S T M A S T E R O F T E X A S, I N C.
A l e a di n g d esi g n er a n d m a n uf a ct ur er of t u n n el t hr ust ers  f o c us e d o n o Th eri n g hi g h- q u alit y 
pr o p ulsi o n pr o d u cts t h at e x c el i n t h e h ars h o p er a Th n g c o n di Th o ns of t h e c o m m er ci al a n d milit ar y 
m ari n e m ar k et.

T H R U S T M A S T E R . N E T    |   A D @ T H R U S T M A S T E R T E X A S . C O M      | + 1 ( 7 1 3 ) 9 3 7 - 6 2 9 5

St e el or Al u mi n u m h ulls | 3 0 k W t o 6, 0 0 0 k W | A B S, D N V, L R S, B V or ot h er St e el or Al u mi n u m h ulls | 3 0 k W t o 6, 0 0 0 k W | A B S, D N V, L R S, B V or ot h er 

T H R U S T E R S M A D E I N T H E U S A
& S E R VI C E D W O R L D WI D E

V I G O ( S P A I N)

2 4 t h, 2 5t h a n d 2 6t h M a y

w w w. n a v ali a. e s

S p o ns ors:Or g a nis e d b y:
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2 2 T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

I n- d e pt h | e m p l o Y m e n t

were st a n d o ut w h e n it c a m e t o c o n fi d e n c e 

i n t h eir r ol es wit h 8 5 % a n d 8 4 % res p e cti vel y 

c o n fi de nt a b o ut t heir j o b t o d a y. U ne x p e cte dl y 

t h e o ff s h or e s e ct or w as s e c o n d t o d ef e n c e 

w h e n it c a me t o l o w c o n fi d e nc e l e vels. 

W hilst m u c h is writte n a b o ut t he o n- g oi n g 

c uts  i n  g o v er n m e nt  s p e n di n g  a n d  t h e  

d e cre as e i n ne w- b uil di n g pr oj e cts f or e x p ort 

i nter n ati o n all y, t his is ge ner all y a st a bl e s e ct or 

f or  n a v al  ar c hit e cts  a n d  wit h  l o n g-t er m  

pr oj e cts i n pl a c e, s h o ul d pr o vi d e e m pl o y e es 

wit h g o o d pr os p e cts f or ye ars t o c o me. 

F or t h e 3 0 % of n a v al arc hite cts c o nc er ne d 

a b o ut t heir i m me di ate pr os p ects it’s i nteresti n g 

t o s e e h o w t h es e p e o pl e w o ul d b e willi n g t o 

a d a pt t h eir e m pl o y m e nt t er ms t o i m pr o v e 

t h eir pr os p e cts.  Th  os e w h o are n ot c o n fi d e nt 

a b o ut t heir j o b t o d a y o ver w hel mi n gl y c h o os e 

w or ki n g o n a c o ntr a ct b asis a b o ve rel o c ati o n 

a n d t h e l e ast f a v o urit e, a c h a n g e of s e ct or, 

t o  i m pr o v e  t h eir  pr os p e cts.  W hilst  n a v al  

arc hit e cts a n d t h e o ff s h ore s e ct or were e arl y 

a d o pt ers of c o ntr a ct or pr oj e ct w or k, t h e 

s a m e c a n’t b e s ai d f or t h os e w or ki n g i n cl ass 

s o ci eti es or c o ns ult a n ci es. Th  es e e m pl o y ers 

h a v e tr a diti o n all y f oll o w e d t h e p er m a n e nt 

re cr uit me nt m o d el, b ut t his is c h a n gi n g. Th  e y 

are o n t h e l o o k- o ut f or c o ntr a ct a n d pr oj e ct 

b as e d e m pl o y e es w h o c a n pl u g i m m e di at e 

g a ps i n t h eir hiri n g a n d o ur s ur v e y pr o v es 

t h at c a n di d ates are t hi n ki n g ali ke.

C o nt r a ct  or  pr oj e ct  w or k  pr o vi d es  

e m pl o y e es  wit h  e x p os ur e  t o  s e ct ors  or  

t e c h n ol o gi es t h at t h e y w o ul d p er h a ps b e  

u n a bl e t o w or k i n as a p er m a n e nt m e m b er 

of st a ff , o ff ers j o b di v ersit y a n d o Th e n b ett er 

p a y. Cl e arl y j o b s e c urit y d o es n ot m atc h t h at 

of a p er m a n e nt r ol e, b ut t h ere are pl e nt y of 

c o ntr a ct a n d pr oj e ct r ol es a v ail a bl e a n d g o o d 

p e o pl e will b e a bl e t o m o v e fr o m pr oj e ct t o 

pr oj e ct. It’s als o a g o o d w a y i nt o c o m p a ni es 

w h o ar e n’t c urr e ntl y r e cr uiti n g p er m a n e nt 

st a ff , b ut will d o s o i n t he f ut ure.

H o w e v er, t h er e is a n ot h er c o nsi d er ati o n 

f or  n a v al  ar c hit e cts  w h o  w a nt  t o  t a k e  

u p  pr oj e ct  w or k.  O ur  r es ults  s h o w  t h at  

rel o c ati o n w as s e c o n d c h oi c e w h e n it c a m e 

t o i m pr o vi n g pr os p e cts, b ut m ost pr oj e ct 

r ol es will b e i n a di v ers e r a n g e of l o c ati o ns, 

w hi c h w as n ot t h e n at ur al c h oi c e f or n a v al 

arc hit e cts. A n e x a m pl e of a pr oj e ct v a c a n c y 

F aststr e a m ar e w or ki n g at t h e m o m e nt is 

st arti n g i n C o p e n h a ge n a n d t he n g oi n g wit h 

t h e pr oj e ct t o C hi n a. N a v al ar c hit e cts m a y 

ne e d t o e m ul ate m ariti me pr ofessi o n als fr o m 

a s e af ari n g or o p er ati o n al b a c k gr o u n d w h o 

t y pi c all y h a ve a m ore m o bil e attit u d e t o w ar ds 

t h eir j o b a n d c are er. A n i m p ort a nt p oi nt is 

t h at i n t o d a y’s w orl d j o b s e c urit y c o m es n ot 

fr o m b ei n g e m pl o ye d b ut b ei n g e m pl o y a bl e.

Alt h o u g h  e m pl o y e es  n a m e d  a  ‘c h a n g e  

i n  s e ct or’  as  t h eir  l ast  r es ort  t o  i m pr o v e  

pr os p e cts, t here are i n f act o p p ort u niti es t o b e 

h a d. Th  e t a n ker a n d cr uis e s e ct ors are g o o d 

e x a m pl es of e m pl o y ers w h o are br o a d e ni n g 

t h eir h ori z o ns t o bri n g i n n a v al ar c hit e cts 

wit h e x p eri e nc e of di ff ere nt s hi p t y p es. 

F ut ur e pr o s p e ct s
W hilst it is e as y t o a n al ys e e m pl o yees’ c urre nt 

p ositi vit y  a n d  n e g ati vit y  a b o ut  t h eir  j o b,  

l o n g-ter m pr os p e cts are o fi e n m ore di ffi  c ult 

t o c o ncl u de, es p eci all y wit h m ar ket c o n diti o ns 

e x p erie nci n g h u ge v ol atilit y. Faststre a m as ke d 

n a v al arc hite cts if t he y were c o n fi d e nt a b o ut 

t h e l o n g-t er m pr os p e cts of t h e s e ct or t h e y 

w or k i n, wit h 6 3 % s a yi n g yes. W he n we t al k 

a b o ut l o n g-ter m i n re cr uit me nt ter ms, we’re 

re all y o nl y t al ki n g a b o ut 1- 3 ye ars a n d li ke 

m a n y s ect ors i n oil & g as a n d m ariti me, n a v al 

arc hitects are n ot pr otecte d fr o m u ncert ai nt y 

wit hi n t he m ar ket. I n a b asic c o ncl usi o n 3 7 % 

of n a v al arc hitects are telli n g us t h at t he y are n’t 

c o n fi de nt i n t heir sect or o ver t he ne xt 1- 3 ye ars 

a n d w o ul d c o nsi der a c h a n ge of sce ner y.

Cl ass s o ci eti es a g ai n t o p p e d t h e p olls of 

l o n g-ter m c o n fi d e nc e wit h 7 4 % of e m pl o ye es 

c o mf ort a bl e  wit h  f ut ur e  pr os p e cts  of  t h e  

s e ct or, f oll o we d b y t h os e w or ki n g f or o w ner/

o p er at ors, c o ns ult a n ci es a n d i n l ast pl a c e 

s hi p y ar ds w here o nl y 5 7 % of t heir e m pl o ye es 

h a d l o n g-t er m c o n fi d e n c e. fi  e f a ct is t h at 

rete nti o n of st a ff   will b e di ffi  c ult f or s hi p y ar ds 

wit h l o n g-t er m c o nfi d e n c e l e v els l o w. As 

e m pl o y ers t h e y’ll n e e d t o d o m ore t o ret ai n 

t h eir st a ff  or ris k l osi n g t h e m t o ot h er are as 

of t he m ar ket.

S o is t h e e m pl o y m e nt m ar k et f or n a v al 

ar c hit e cts g o o d or b a d? It d e p e n ds w h er e 

y o u’r e  l o o ki n g  at  it  fr o m.  T h er e’s  l ots  of  

u nrest a cr oss t h e e n er g y life c ycl e a n d n a v al 

arc hit e cts are n ot i m m u n e fr o m t his. Th  ere 

will b e e m pl o ye es w h o ri d e o ut t he st or m a n d 

t h os e w h o will j u m p s hi p a n d t h at’s n or m al. 

B ut d o I s e e n a v al arc hit e cts str u g gli n g f or 

w or k?  N o.  T h er e  is  still  d e m a n d  f or  t h e  

b est  p e o pl e,  a n d  alt h o u g h  t h e  l e n gt h  of  

t h e r e cr uit m e nt pr o c ess will e xt e n d i n t h e 

s h ort-t er m, hires are a n d will still b e m a d e.  

Th  e bi g gest c h a n ge I b eli e ve will b e i n m ore 

n o n-tr a diti o n al e m pl o y m e nt ter ms. ft  ere is 

a hi g h d e m a n d f or c o ntr a ct l a b o ur i n are as of 

t his m ar ket w hi c h n e e ds t o b e e m br a c e d b y 

e m pl o ye es a n d e m pl o yers ali ke.  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
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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 Thll 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

Vi sit K R O H N E M a ri n e at K o r m a ri n e, 

B e x c o, B u s a n, 2 0 - 2 3 O ct o b e r

H all 5, b o ot h F 1 7

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 nt e r n ati o n al R e gist ri es ( F a r E ast) Li mit e d
K o r e a B r a n c 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: + 8 2  2  2 0 5 1  1 1 8 8   |  s e o ul @r e gist er-iri. c o m   |  w w w.r e gist er-iri. c o m

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 D a ni s h 
P a vili o n at 
M a ri n t e c C hi n a
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2 4

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  O ct o b er 2 0 1 5

T
he  f or e nsi c  a n al ysis  of  d el a y  is  

i m p ort a nt as a t o ol t o as c ert ai n t h e 

e xte nsi o n of ti m e d u e t o a b uil d er if 

d eli v er y of t h e v ess el is l at e or alt er n ati v el y 

t h e e xt e nt of li q ui d at e d d a m a g es p a y a bl e t o 

t h e b u yer.

It  r ef ers  t o  t h e  i n v esti g ati o n  of  e v e nts  

usi n g Criti c al Pat h Met h o d ( C P M) or ot h er 

r e c o g nis e d  s c h e d ul e  c al c ul ati o n  m et h o ds  

desi g ne d t o de m o nstr ate t he e ffe ct of s p e ci fie d 

e ve nts o n t he pr o gress a n d c o m pl eti o n of t he 

vess el. It reli es o n pr ofessi o n al j u d g me nt a n d 

e x p ert o pi ni o n a n d us u all y re q uires a n u m b er 

of s u bj e cti ve d e cisi o ns t o b e m a d e o n t he p art 

of t h e a n al yst.

Th e m ost i m p ort a nt of t h es e d e cisi o ns is 

w h at t e c h ni c al a p pr o a c h or m et h o d ol o g y 

s h o ul d b e us e d t o me as ure or q u a ntif y d el a y 

a n d t o i d e ntif y a ffe cte d a cti viti es t o f o c us o n 

c a us ati o n, a n d h o w t he a n al yst s h o ul d a p pl y 

t h at c h os e n met h o d.

T h er e  ar e  a  f e w  t ests  w hi c h  m ust  b e  

s atis fi e d f or a d el a y t o b e c o nsi d ere d f or reli ef 

fr o m li q ui d ate d d a m a ges a n d c o m p e ns ati o n 

i n res p e ct of d el a y rel ate d d a m a ges. 

Firstl y,  t h e  d el a y  m ust  b e  s h o w n  t o  b e  

critic al, b y refere nce t o a reli a ble critic al p at h 

a n al ysis. S ec o n dl y, t he p art y cl ai mi n g d a m a ges 

m ust b e a bl e t o d e m o nstr ate t h at t h e y were 

n ot res p o nsi bl e f or a n y d el a ys w hi c h w ere 

c o n c urre nt wit h t h os e criti c al d el a ys b ei n g 

reli e d u p o n. Thir dl y, t he critic al del a ys relie d 

u p o n m ust b e f o u n d t o b e e x c us a bl e a n d  

c o m p e ns a ble e ve nts u n der t he c o ntr act.

B a si c pri n ci pl e s
At a n y gi ve n p oi nt i n ti me o n pr oj e cts, c ert ai n 

w or k m ust b e c o m pl et e d at t h at p oi nt i n 

ti m e s o t h e c o m pl eti o n of t h e v ess el is n ot 

f urt h er d el a ye d. The i n d ustr y c alls t his w or k, 

“criti c al w or k”.  Pr oj e ct cir c u mst a n c es t h at 

d el a y criti c al w or k will e xt e n d t h e pr oj e ct 

d ur ati o n. Criti c al d el a ys are dis crete, h a p p e n 

c hr o n ol o gic all y a n d acc u m ul ate t o t he o ver all 

pr oj e ct d el a y at vess el c o m pl eti o n.

W h e n t h e pr oj e ct is pr o gr a m m e d usi n g 

C P M s c h e d uli n g, t h e s c h e d ul e t y pi c all y 

i d e nti fi es t h e criti c al w or k as t h e w or k t h at 

is o n t h e “l o n g est” or “criti c al p at h” of t h e 

s c h e d ul e’s n et w or k of w or k a cti viti es. Th e 

p erf or m a n c e  of  n o n- criti c al  w or k  c a n  

b e d el a y e d f or a c ert ai n a m o u nt of ti m e 

wit h o ut  aff e cti n g  t h e  ti mi n g  of  pr oj e ct  

c o m pl eti o n. Th e a m o u nt of ti m e t h at t h e 

n o n- criti c al w or k c a n b e d el a y e d is “ fl o at” 

or “sl a c k” ti m e.

C P M  s c h e d uli n g  f a cilit at e s  t h e  

i d e ntifi c ati o n  of  w or k  as  eit h er  criti c al  

or n o n- criti c al. fi us, at l e ast i n t h e or y, 

C P M s c h e d ul es gi v e t h e d el a y a n al yst t h e 

a bilit y t o d et er mi n e if a n e v e nt d el a ys t h e 

pr oj e ct or if it j ust c o ns u m es fl o at i n t h e 

s c h e d ul e. F or t his r e as o n, d el a y e v al u ati o ns 

utilisi n g C P M s c h e d uli n g t e c h ni q u es ar e 

n o w pr ef err e d f or t h e i d e nti fi c ati o n a n d 

q u a nti fi c ati o n of pr oj e ct d el a ys.

T h e  criti c al  p at h  a n d  fl o at  v al u es  of  

u n c o m pl et e d  w or k  a cti viti es  i n  C P M  

s c h e d ul es c h a n g e o v er ti m e as a f u n cti o n 

of t h e pr o gress ( or l a c k of pr o gress) o n t h e 

criti c al a n d n o n- criti c al w or k p at hs i n t h e 

s c h e d ul e  n et w or k.  F or  t his  r e as o n,  o nl y  

pr oj e ct circ u mst a nc es t h at d el a y w or k t h at is 

criti c al w he n t he circ u mst a nc es o c c ur e xte n d 

t h e  o v er all  pr oj e ct  d ur ati o n.  T h us,  w h e n  

q u a ntif yi n g pr oj e ct d el a y, s c h e d ul e a n al ysts 

m ust e v al u ate t he i m p a ct of p ote nti al c a us es 

of d el a y wit hi n t he c o nte xt of t he s c he d ul e at 

t he ti me w he n t he circ u mst a nc es h a p p e n.

Cr e ati n g t h e b a s eli n e s c h e d ul e
It  is  pr ef er a bl e  if  b ef or e  a n al ysis  is  

c o m m e n c e d, t h at t h e b as eli n e or st arti n g 

p ositi o n is est a blis he d. fiis is a cr u ci al m atter 

t o get ri g ht b e c a us e it is t he f o u n d ati o n of a n y 

s u bs e q u e nt s u c c essf ul d el a y a n al ysis ( a p art 

fr o m t he ‘c oll a ps e d as- b uilt f or m of a n al ysis’) 

a n d if it c a n b e u n d er mi ne d, s o t o o will b e t he 

s u bs e q u e nt a n al ysis.

It is li k el y t h at e v e n t h e m ost c o m pl et e 

pr o gr a m m es will re q uire s o m e m o di fi c ati o n 

f or  a  r o b ust  a n al ysis.  T h e  c o urts  h a v e  

f o u n d t h at t h e “f o u n d ati o n” pr o gr a m m e 

s h o ul d b e t h e ori gi n al pr o gr a m m e s u bj e ct 

t o j usti fi c ati o n a n d s u bst a nti ati o n of its 

v ali dit y a n d r eli a bilit y as h el d i n B alf o ur 

B e att y v L a m b et h L B C ( 2 0 0 2). T o est a blis h 

a  r eli a bl e  b as eli n e  f or  t h e  a n al ysis,  t h e  

o bj e cti v e is t o r e m o v e fl a ws i n t h e ori gi n al 

m ast er pr o gr a m m e. 

C h o o si n g a d el a y 
a n al y si s m et h o d
Th ere are a n u m b er of q u alit ati v e re as o ns, 

b e y o n d  p ur e  t e c h ni c al  s c h e d ul e  a n al ysis  

re as o ns (c o nsi dere d l ater) t h at s h o ul d be b or ne 

i n mi n d i n de ci di n g w hic h f ore nsic s c he d ule 

a n al ysis met h o d is t o b e us e d f or a p artic ul ar 

cl ai m.  T h e  f oll o wi n g  ei g ht  f a ct ors  s h o ul d  

b e f a ct ore d i nt o t h e d e cisi o n as t o t h e m ost 

a p pr o pri ate met h o d of a n al ysis t o a d o pt:

I n t he s ec o n d of D a vi d Price’s t hree st ories o n c o ntr acts he l o o ks at t he c o m m o nl y 

us e d tec h ni q ues t o A n al ys e Pr oject Del a y:  As- Pl a n ne d c o m p are d wit h As-

B uilt Pr o gr a m me A n al ysis;  As- Pl a n ne d I m p acte d A n al ysis; C oll a ps e d As- B uilt 

Pr o gr a m me A n al ysis; Ti me I m p act A n al ysis a n d Wi n d o ws Pr o gr a m me A n al ysis; 

Critic al a n d N o n- Critic al Del a ys a n d Vali d ati o n of B as eli ne Pr o gr a m me

A n al ysi n g d el a ys

I n- d e pt h | C o n t r a C t s

D a vi d Pri c e of h ill I nt er n ati o n al s a y s t h at 

a n a n al y si s of s hi p b uil di n g d el a y s i s a n  

i m p ort a nt t o ol f or a s s e s si n g a n y li a biliti e s
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2 6 T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

I n- d e pt h | C o n t r a C t s

1.   Co ntr act u al Re q uire m e nts

  Wh e n  a  pr oj e ct  is  e x e c ut e d  u n d er  a  

c o ntr a ct w hi c h s p e ci fi es or m a n d at es a 

s p e ci fi c s c h e d ul e d el a y a n al ysis m et h o d, 

t h e n t he c h oi c e of met h o d ol o g y is l ar gel y 

t a ke n o ut of t h e h a n ds of t h e a n al yst a n d 

c o ntr a ct  c o m pli a n c e  is  t h e  pr e v aili n g  

f a ct or. H o we ver, e ve n w he n t he c o ntr a ct is 

sil e nt o n m et h o d ol o g y, c o ntr a ct l a n g u a ge 

m a y  still  c o nstr ai n  t h e  d el a y  a n al yst’s  

c h oi c e of met h o ds. 

2.  P ur p os e of A n al ysis

  Wit h res p e ct t o a p arti c ul ar pr oj e ct, t h e 

p ur p os e of d el a y a n al ysis is t o d eter mi n e 

w hi c h p art y is e ntitl e d t o ti me e xte nsi o ns 

as a res ult of cert ai n e ve nts. O nce t he del a y 

a n al yst h as assesse d t he e ve nts t h at occ urre d 

o n t he pr oj ect t he n c o nsi der ati o n m ust b e 

gi ve n t o iss u es s u c h as c o n c urre nt d el a y, 

p a ci n g d el a y, d el a y miti g ati o n, etc. If t h e 

d el a y a n al yst, f or e x a m pl e, is i n vesti g ati n g 

w het her c o nc urre nt del a y is a m aj or f act or 

i n t h e a n al ysis of pr oj e ct d el a y, t h e n t h e 

c h oi c e of met h o d will b e li mite d t o t h os e 

m et h o ds, w hi c h s p e cifi c all y pr o vi d e f or 

c o nc urre nt del a y i de nti fic ati o n a n d a n al ysis. 

3.   So urc e D at a Av ail a bilit y a n d Reli a bilit y

 T h e  c h oi c e  of  a  p arti c ul ar  f or e nsi c  

s c h e d uli n g m et h o d ol o g y is s u bst a nti all y 

i n fl u e n c e d b y t h e a v ail a bilit y of s o ur c e 

d at a  w hi c h  c a n  b e  v ali d at e d  a n d  

d et er mi n e d as r eli a bl e. 

4  S i z e of t h e Dis p ute

 O n e  of  t h e  pri m ar y  f a ct ors  t h e  d el a y  

a n al yst m ust kee p i n mi n d is t he size of t he 

dis p ut e or t h e a m o u nt i n c o ntr o vers y. I n 

m ost sit u ati o ns, t he c h oi c e is c o nstr ai ne d 

b y h o w m uc h a clie nt is pre p are d t o s p e n d 

t o i n cr e as e t h e pr o b a bilit y of s u c c essf ul 

res ol uti o n of t he dis p ute. 

5.   Co m pl e xit y of t h e Dis p ute

  Whe n c o nsi deri n g a del a y a n al ysis met h o d, 

t h e d el a y a n al yst m ust d o s o wit h s o m e 

k n o wle d ge of t he c o m ple xit y of t he dis p ute 

i n q uesti o n a n d t he n u m b er of e ve nts t o b e 

i ncl u d e d i n t he f ore nsic s c he d uli n g e ff ort. 

F or e x a m ple, if t he pr oj ect i n q uesti o n is a 

li n e ar pr oj e ct of rel ati vel y s h ort d ur ati o n 

a n d o nl y t hree s p eci fic del a y e ve nts nee d t o 

b e c o nsi dere d, t he n a si m ple c o m p aris o n of 

t he b as eli ne wit h t he as- b uilt sc he d ule m a y 

b e a p pr o pri ate. 

6.   Bu d g et f or D el a y A n al ysis

  Ha n d  i n  gl o v e  wit h  t h e  si z e  a n d  t h e  

c o m pl e xit y of t h e dis p ut e is t h e cli e nt’s  

b u d get f or t he del a y a n al ysis. 

7.  Ti m e All o w e d f or D el a y A n al ysis

  There m a y b e o c c asi o ns w he n t he a m o u nt 

of ti me a v ail a bl e t o p erf or m a n d pr o d u c e a 

c o m pl ete d el a y a n al ysis is li mite d. 

8.  Le g al or Pr o c e d ur al R e q uir e m e nts

  De p e n di n g u p o n t he f or u m f or t he dis p ute 

a n d t he j uris dicti o n, t he d el a y a n al yst m ust 

b e a w are of or as k a b o ut a n y c o ntr a ct u al, 

l e g al, or pr o c e d ur al re q uire me nts t h at m a y 

i m p a ct t h e f ore nsi c a n al ysis. 

a s - Pl a n n e d v a s - B uilt
As f ar as t h e t e c h ni c al m et h o ds of d el a y 

a n al ysis  is  c o n c e r n e d  t his  is  t h e  l e ast  

e x p e nsi v e m et h o d ol o g y t o a d o pt, b ut as a 

r es ult it o nl y pr o d u c es si m plisti c r es ults. 

Th e a n al ysis r eli es o n t h e cr e ati o n of t h e 

“ As- Pl a n n e d” a n d “ As- B uilt” pr o gr a m m es 

w hi c h ar e t h e n c o m p ar e d. This t y p e of 

a n al ysis f ails t o d e m o nstr at e w h at a ct u all y 

c a us e d  t h e  d el a ys  a n d  w h y  t h e y  w e r e  

c a us e d. It t a k es n o a c c o u nt of c o n c urr e n c y 

a n d  f ail s  t o  i d e ntif y  c a u s ati o n;  t hi s  

m et h o d o nl y r e all y f a cilit at es a s u bj e cti v e 

i nt er pr et ati o n of w h y t h er e w as a d el a y.

a s - Pl a n n e d I m p a ct e d
This t y p e of pr os p e cti v e a n al ysis is als o 

r el ati v el y  st r ai g ht  f or w ar d  t o  pr o d u c e.  

It pr o vi d es a g o o d ill ustr ati o n of c a us e 

a n d  eff e ct  of  e a c h  d el a y.  H o w e v e r,  it  

r eli es o n t h e c o nti n ui n g r el e v a n c e of t h e 

a n al y si n g d el a y s i n s hi p b uil di n g c o ntr a ct s r e q uir e s a f a ct - b a s e d a p pr o a c h t h at c a n 

m e a s ur e t h e i m p a ct of a n y d el a y s s a y s D a vi d Pri c e
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2 8 T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

I n- d e pt h | C o n t r a C t s

“ As- Pl a n n e d” pr o gr a m m e a n d pr o d u c es 

t h e or eti c al r es ults. 

This m et h o d st arts wit h t he “ As- Pl a n ne d” 

pr o gr a m m e a n d m o di fi es t h e pr o gr a m m e 

wit h d el a yi n g e v e nts. Th e e v e nts s h o ul d b e 

i m p a ct e d s e q u e nti all y a n d t h e pr o gr a m m e 

res c h e d ul e d a Ther e a c h e ve nt. The o utc o me is 

a pr o gr a m me w hi c h i ncre me nt all y i d e nti fi es 

t h e  eff e cts  of  d el a yi n g  e v e nts  u p o n  t h e  

c o m pl eti o n d ate.

This t y p e of a n al ysis h as s o me f u n d a me nt al 

li mit ati o ns.  Firstl y,  t h e  c o nti n u e d  us e  of  

t h e “ As- pl a n n e d” pr o gr a m m e f ails t o t a k e 

a c c o u nt of c h a n ges t o t he criti c al p at h w hi c h 

w o ul d h a ve o c c urre d as a res ult of, i nter ali a, 

v ari ati o ns, pr o gress of t h e w or ks, a d diti o n al 

w or ks  a n d  c h a n g es  i n  t h e  m et h o d ol o g y.  

T h er ef or e,  t h e  “ As- pl a n n e d”  pr o gr a m m e  

is n ot t h e pr o gr a m m e w hi c h is r el e v a nt t o 

t h e cl ai m a nt’s p ositi o n at t h e ti m e of a n y of 

t h e i m p a ct e d e v e nts. I n d e e d t h e l at er t h e 

e v e nt t h e l o w er t h e c orrel ati o n b et w e e n t h e 

as- pl a n n e d pr o gr a m me a n d re alit y.

S e c o n dl y, t h e i m p a cts pr e di ct e d b y t h e 

“ As- Pl a n n e d”  i m p a ct e d  m et h o d ol o g y  ar e  

a n o bj e cti v e ass ess m e nt of t h e li k el y e ff e cts 

of t h e e v e nt, r at h er t h a n t h e a ct u al e ff e ct 

r es ulti n g i n a hi g hl y t h e or eti c al r es ult. fi e 

“ As- Pl a n n e d” i m p a ct e d m et h o d ol o g y t a k es 

n o a c c o u nt of t h e B uil d er’s a c c el er ati o n or 

dil at ori n ess d uri n g t he pr o gress of t he w or ks 

i n c al c ul ati n g t he c o m pl eti o n d ate. I nste a d it 

m erel y l o o ks o bj e cti vel y at w h at is ge n er all y 

re g ar d e d as b ei n g t he e ffe ct of c h a n ge o n t he 

B uil d er’s i nte n d e d met h o d of w or ki n g.

C oll a p s e d a s - B uilt
fiis m et h o d st arts at t h e c o m pl eti o n of t h e 

pr oj e ct wit h t h e “ As- B uilt” pr o gr a m m e a n d 

w or ks b a c k w ar ds, r e m o vi n g t h e d el a ys fr o m 

t h e  “ As- B uilt”  pr o gr a m m e  s e q u e nti all y  

wit h t h e i nt e nti o n of ill ustr ati n g t h e e xt e nt 

of t h e d el a y c a us e d b y e a c h e v e nt. It d o es 

n ot r e q uir e a b as eli n e pr o gr a m m e b ut d o es 

r e q uir e  a  d et ail e d  l o gi c-li n k e d  As- B uilt 

pr o gr a m m e. Th e m et h o d ol o g y w or ks b y 

d et er mi ni n g  t h e  “ As- B uilt”  pr o gr a m m e  

fr o m t h e r e c or ds a n d t h e n c oll a ps e o ut t h e 

cl ai m a nt’s t h e n t h e r es p o n d e nt’s d ef a ults 

t o g a u g e t h eir e ff e cts. Th e r es ults will t h e n 

i n di c at e t h e d at e w h e n t h e w or ks c o ul d 

h a v e b e e n c o m pl et e d “ b ut f or” t h e d el a ys 

of eit h er p art y. 

ftis m et h o d h as si g ni fi c a nt dr a w b a c ks. 

Firstl y it c a n b e q uit e di ffi c ult t o a c c ur at el y 

est a blis h t h e “ As- B uilt” pr o gr a m m e; n ot 

i n  t er ms  of  w h e n  t h e  v ari o us  a cti viti es  

w er e c o m pl et e d n e c ess aril y, b ut t h e pr o p er 

d e p e n d e n ci es  b et w e e n  a cti viti es.  T h er e  

ar e  t w o  f urt h er  li mit ati o ns  of  t his  t y p e  

of a n al ysis: Th e “ As- B uilt” criti c al p at h is 

li k el y t o b e v er y di ff er e nt fr o m t h e a ct u al 

c o nt e m p or a n e o us criti c al p at h; t h er ef or e, 

d el a ys i d e nti fi e d m a y n ot h a v e b e e n a s o urc e 

of d el a y at t h e ti m e w h e n t h e y o c c urr e d. 

t i m e I m p a ct a n al y si s
ftis m et h o d d et er mi n es t h e criti c al p at h 

c o nt e m p or a n e o usl y a n d t h e d el a y i m p a ct 

is  d et er mi n e d  pr os p e cti v el y.  It  r e q uir es  

a  l o gi c  li n k e d  b a s eli n e  p r o g r a m m e  

a n d  u p d at e  pr o g r a m m e s  or  pr o g r e ss  

i nf or m ati o n  wit h  w hi c h  t o  u p d at e  t h e  

b as eli n e  pr o gr a m m e  a n d  a  s el e cti o n  of  

d el a y e v e nts t o b e m o d ell e d t o ass ess t h e 

pr os p e cti v e i m p a ct t h at d el a y w o ul d h a v e 

o n pr e di ct e d c o m pl eti o n d at es. A dr a w b a c k 

wit h t his m et h o d is t h at it d o es n ot d et ail 

t h e e v e nt u al a ct u al d el a y c a us e d b y t h e 

d el a y e v e nt as s u bs e q u e nt pr oj e ct pr o gr ess 

is n ot c o nsi d er e d i n t his f or m of a n al ysis.

Wi n d o w s a n al y si s 
There are t w o met h o ds of wi n d o ws a n al ysis, 

n a m el y  ti m e  sli c e  wi n d o ws  a n al ysis  a n d  

As- pl a n ne d vers us As- b uilt wi n d o ws a n al ysis.

Th e ti m e sli c e wi n d o ws a n al ysis is first 

c o nsi d er e d.  T his  m et h o d  r e q uir es  t h e  

d el a y a n al yst t o v erif y or d e v el o p a s eri es of 

b as eli n e pr o gr a m m es or c o nt e m p or a n e o us 

pr o gr a m m es w hi c h a c c ur at el y s et o ut t h e 

st at us of t h e pr oj e ct at v ari o us s n a ps h ots ( b y 

w a y of ti m e sli c es) t hr o u g h o ut t h e pr oj e ct. 

T h es e  wi n d o ws  ar e  us u all y  at  m o nt hl y  

i nt er v als. F oll o wi n g t h e pr o d u cti o n of t h es e 

wi n d o ws t h e criti c al p at h will b e r e v e al e d i n 

e a c h m o nt hl y p eri o d ( or wi n d o w) a n d t h e 

criti c al d el a y st at us at e a c h ti m e sli c e w hi c h 

all o ws t h e d el a y a n al yst t o i d e ntif y t h e e xt e nt 

of criti c al d el a y i n c urr e d i n t h at m o nt h. Th e 

a n al yst n e xt e x a mi n es t h e pr oj e ct fil es t o 

as c ert ai n w h at e v e nts m a y h a v e c a us e d t h e 

criti c al d el a y i n e a c h wi n d o w.

T h e  “ As- pl a n n e d ”  v e rs us  “ As- b uilt ”  

wi n d o ws a n al ysis m et h o d is n e xt c o nsi d ere d. 

This m et h o d is a d o pt e d w h e n t h er e is d o u bt 

o v er t h e v ali dit y or r e as o n a bl e n ess of t h e 

b as eli n e a n d/ or u p d at e d pr o gr a m m es a n d/

or w h er e t h er e ar e f e w c o nt e m p or a n e o us 

pr o gr a m m e u p d at es. This sit u ati o n c a n b e 

f a c e d i n m a n y pr oj e cts. This m et h o d d o es 

n ot s u bst a nti all y r el y o n pl a n ni n g s o ft w ar e 

a n d t h e a n al yst a p pli es c o m m o n s e ns e t o 

pr a cti c all y a n al ys e t h e f a cts t o d et er mi n e 

t h e criti c al p at h. Th e e xt e nt of t h e criti c al 

d el a y  is  t h e n  as c ert ai n e d  b y  c o m p ari n g  

k e y d at es al o n g t h e criti c al p at h a g ai nst t h e 

c orr es p o n di n g pl a n n e d d at es i n t h e b as eli n e 

pr o gr a m m e. Fi n all y, t h e d el a y a n al yst t h e n 

e x a mi n es t h e pr oj e ct fil es t o as c ert ai n w h at 

d el a y e v e nts m a y h a v e c a us e d t h e i d e nti fi e d 

criti c al d el a y.

s u m m ar y
Th er e is cl e ar g ui d a n c e fr o m t h e S o ci et y 

of C o nstr u cti o n L a w Pr ot o c ol ( p u blis h e d 

i niti all y i n 2 0 0 2 a n d r e vis e d r e c e ntl y i n J ul y 

2 0 1 5) t h at a f a ct b as e d a p pr o a c h t o m e as ur e 

t h e i m p a ct of d el a y r etr os p e cti v el y is t h e 

pr ef err e d  t e c h ni q u e  t o  r es ol v e  c o m pl e x  

dis p ut es r el at e d t o d el a y a n d c o m p e ns ati o n.

W h at c a n b e dr a w n fr o m t h e pri n ci p al 

c as es t h at h a v e d e alt wit h d el a y a n al ysis 

a p pr o a c h  a n d  m et h o d ol o g y  a r e  t h e  

f oll o wi n g cl e ar pri n ci pl es. 

Firstl y, t h e a n al ysis m ust pri m aril y b e 

a  f a ct u al  o n e  t h at  s h o ws  w h at  a ct u all y  

h a p p e n e d,  s o  t h at  t h e  e v e nts  a n d  t h eir  

eff e cts  s h o ul d  b e  e x a mi n e d  at  t h e  ti m e 

t h e y  o c c ur  i n  t h e  c o nt e xt  of  t h e  w or k  

a ct u all y g oi n g o n at t h e ti m e as h el d i n 

M c Al pi n e H u m b er o a k Lt d v M c D er m ott 

I nt er n ati o n al I n c. ( N o. 2) ( 1 9 9 2) a n d 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 ot el ( M a n c h est er) Lt d ( 1 9 9 9). 

S e c o n dl y, i n or d er t o est a blis h t h at a n 

e v e nt h as a ff e ct e d t h e c o m pl eti o n d at e, it 

m ust b e s h o w n t h at it f alls o n t h e criti c al p at h 

as h el d i n 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 ot el ( M a n c h est er) Lt d 

( 1 9 9 9) a n d M ot h er w ell Bri d g e C o nstr u cti o n 

Lt d (t/ a M ot h er w ell St or a g e Ta n ks) v Mi c a fil 

Va k u u mt e c h ni k ( 2 0 0 2).

Th e a n al ysis s h o ul d b e pr o p orti o n at e t o 

t h e p ur p os e f or w hi c h it is b ei n g c arri e d 

o ut b ut s h o ul d al w a ys b e f a ct u all y b as e d 

a n d  a c c u r at el y  r efl e ct  w h at  h a p p e n e d  

o n t h e pr oj e ct, a n yt hi n g els e is li k el y t o 

b e  dis miss e d  as  a  t h e or eti c al  e x e r cis e  

t h at  f ails  t o  d e m o nst r at e  e ntitl e m e nt;  

t h e  f o r m e r  i s  t h e  w h ol e  p u r p o s e  of   

t h e e x er cis e. N A

a ut h or
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 Ar b, B arrist er

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 0

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  O ct o b er 2 0 1 5

I
n  a n  el e ctri c  pr o p ulsi o n  s yst e m,  a  

g e n er at or  is  dri v e n  b y  a  pri m er  t o  

g e n er at e p o w er; t h e p o w er is t h e n us e d 

t o dri v e t h e m ot or t o m o v e t h e pr o p ell er.

C o m p a r e d  wit h  t h e  t r a diti o n al  

pr o p ell er dir e ctl y dri v e n b y di es el e n gi n e, 

el e ct ri c  p r o p ul si o n  s y st e m s  h a v e  a  

s eri es of a d v a nt a g es. Th e y h el p i m pr o v e 

t h e  c o nt r oll a bilit y  of  t h e  v ess el,  s a v e  

d e pl o y m e nt  s p a c e,  l o w e r  n ois e  l e v els,  

r e d u c e p oll uti o n, a n d i m pr o v e s af et y.

T h a n ks  t o  t h es e  a d v a nt a g es,  el e ctri c  

pr o p ulsi o n s yst e ms h a v e g ai n e d p o p ul arit y 

i n s hi p pi n g i n r e c e nt y e ars a n d ar e wi d el y 

a p pli e d o n i c e- br e a ki n g v ess els, dr e d g ers, 

o ffs h or e s u p pl y v ess els, f erri es, a n d l u x ur y 

cr uis e s hi ps.

C hi n a  S hi p b uil di n g  I n d u s t r y  

C or p or ati o n  ( C SI C)’s  N o. 7 1 2  R es e ar c h 

I n stit ut e  s p e ci ali s e s  i n  t h e  R & D  of  

di ff er e nt p arts of s hi p el e ctri c pr o p ulsi o n 

s y st e m s,  s u c h  a s  s y st e m  i nt e g r ati o n,  

m ot or, el e ctri c s wit c h es, el e ctr o ni cs a n d 

c o ntr ol. Th e i nstit ut e h as al w a ys b e e n i n a 

l e a di n g p ositi o n i n C hi n a, fr o m t h e e arl y 

st a g e’s dir e ct c urr e nt ( D C) pr o p ulsi o n t o 

t o d a y’s f ull y i nt e gr at e d alt er n at e c urr e nt 

( A C) pr o p ulsi o n.

All el e ctri c pr o p ulsi o n s yst e ms i nst all e d 

i n e xisti n g a n d n e wl y- d e v el o p e d v ess els 

i n t h e C hi n es e n a v y ar e s u p pli e d b y t h e 

i nstit ut e. I n 2 0 1 1, t h e i nstit ut e s et u p a 

l a b or at or y f or 2 0 M W el e ctri c pr o p ulsi o n 

s yst e ms i n Qi n g d a o. Th e l a b or at or y will b e 

u p gr a d e d t o c at er f or t h e R & D of 4 0 M W 

el e ctri c pr o p ulsi o n s yst e ms i n t h e f ut ur e.

T h e  i nstit ut e  i s  t h e  fi rst  i nt e g r at or  

i n  C hi n a  t o  r e c ei v e  or d ers  f or  el e ct ri c 

pr o p ulsi o n s yst e ms. I n 2 0 0 8, a n el e ctri c 

p r o p ul si o n  s y st e m  c o m pil e d  b y  t h e  

i nstit ut e  w as  i nst all e d  o n  t h e  “ B ei di a o 

9 9 1 ” s m all w at er pl a n e ar e a s ci e n c e s ur v e y 

v ess el  b uilt  b y  W u c h a n g  S hi p b uil di n g  

I n d ust r y  Gr o u p  C o  Lt d,  st o p pi n g  t h e  

m o n o p ol y b y f or ei g n s u p pli ers i n t h e ar e a.

I n  2 0 0 9,  t h e  i nstit ut e  w o n  a n  or d e r  

f r o m  J a p a n’s  M u k ai s hi m a  D o c k  Ya r d  

C o  Lt d  f or  it s  G T 4 9 9 T  b ul k  c ar ri e rs,  

b e ati n g w ell- k n o w n i nt er n ati o n al el e ctri c 

pr o p ulsi o n  s yst e m  i nt e g r at ors  s u c h  as  

A B B,  Si e m e n s  a n d  C o n v e rt e a m  a n d  

m a ki n g t h e d e b ut of C hi n es e i nt e gr at ors 

i n t h e i nt er n ati o n al m ar k et.

I n  2 0 1 3,  t h e  i n stit ut e  c o m pil e d  a n  

el e ct ri c  p r o p ul si o n  s y st e m  of  n o r m al  

r ati n g of 2 0 M W or b el o w wit h a si n gl e 

s h a Th t h at is s ol el y b uilt i n C hi n a. U p t o 

n o w, t h e i nstit ut e h as s u p pli e d el e ct ri c 

p r o p ul si o n  s y st e m s  t o  a  n u m b e r  of  

l o c all y  o w n e d  v e s s el s,  i n cl u di n g  b ul k  

c ar ri ers, s ur v e y s hi ps, cr uis e s hi ps, a n d 

c a bl e l a yi n g v ess els.

T h e  S h a n g h ai  M a ri n e  E q ui p m e nt  

R es e ar c h I nstit ut e ( S M E RI) als o k n o w n 

as C SI C’s 7 0 4 R es e ar c h I nstit ut e, is o n e 

of t h e pi o n e ers of R & D i n el e ctri c s hi p 

pr o p ulsi o n s yst e ms. It h as t hr e e pr e mis es 

f or R & D, pri m ar y a n d a d v a n c e d t esti n g; as 

w ell as t w o s hi p p o w er s yst e m l a b or at ori es 

t h at c a n t est p o w er s yst e ms of el e ct ri c 

pr o p ulsi o n v ess els of b el o w 1 2 M W. Th e 

i nstit ut e pr o vi d es f ull lif e c y cl e s er vi c es 

f or el e ctri c pr o p ulsi o n s yst e ms i n cl u di n g 

We nc h e n g Ji a n g a n d We n b o C he n, C hi n a S hi p b uil di n g E c o n o m y a n d M ar ket 

R es e arc h C e nter, re p ort o n C hi n a’s e mer gi n g m ari ne el e ctri c p o wer i n d ustr y

R a m pi n g u p el e ctri c p o w er R & D

I n- d e pt h | c hi n a s hi p n e w s

ta bl e 1: c o m p ari s o n of p h y si c al p erf or m a n c e 

p ar a m et er s of t y pi c al d o m e sti c a n d o v er s e a s  

m e di u m s p e e d e n gi n e s

si e m e n s’ si s hi p el e ctri c pr o p ul si o n s y st e m

F ull y r ot ati o n al / all - dir e cti o n pr o p ell er b y 

G er m a n y’ s Z F Fri e dri c h s h af e n a G 

P h y si c al p erf or m a n c e 
p ar a m et er s

C hi n a S hi p b uil di n g I n d u str y 
C or p or ati o n C S 2 1/ 3 2

H y u n d ai H e a v y I n d u stri e s 
H 2 1/ 3 2

C yli n d er di a m et er ( m m) 2 1 0 2 1 0

Str o k e ( m m) 3 2 0 3 2 0

E n gi n e s p e e d ( C y cl e/ mi n ut e) 1 0 0 0 1 0 0 0

M e a n eff e cti v e pr e s s ur e 
( M P a)

2. 5 2. 2

P o w er p er c yli n d er ( k W) 2 1 0 2 1 0

S p e ci fi c f u el c o n s u m pti o n 
( g/ k W h)

1 8 5 1 8 7

W ei g ht (t o n n e) 1 9. 0 1 8. 4

E mi s si o n N O x c o m pli e s wit h I M O 
Ti er II

N O x c o m pli e s wit h I M O 
Ti er II

N A O ct 1 5 - p 3 0 + 3 1 + 3 2 + 3 3.i n d d   3 0 2 2/ 0 9/ 2 0 1 5   1 2: 0 9: 4 7
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d e si g n,  e q ui p m e nt  a n d  p arts  a n al ysis,  

s yst e m t esti n g a n d c o m missi o ni n g, t esti n g 

a n d d eli v er y.

Fr o m 2 0 0 8, S M E RI h as r e c ei v e d or d ers 

f or  t h e  el e ct ri c  pr o p ulsi o n  s yst e ms  of  

ar o u n d 2 0 v ess els, i n cl u di n g l u x ur y ri v er 

cr uis ers, s ur v e y v ess els, s e mi-s u b m ersi bl e 

v e s s el s,  d r e d g e r s,  pi p e-l a yi n g  v e s s el s,  

s ur v e y s hi ps, lif e b o ats, o ffs h or e s u p pl y 

v ess els, a n d f ar- o c e a n fis hi n g v ess els.

A m o n g  t h e m  ar e  t h e  W orl d  L e g e n d  

l u x ur y cr uis e s hi p f or C h o n g qi n g N e w 

W orl d Cr uis e C o m p a n y, a n o c e a n s ci e n c e 

s u r v e y  s hi p  f or  Xi a m e n  U ni v e rsit y,  a  

5, 0 0 0-t o n n e h e a v y-li Th pi p e-l a yi n g v ess el 

f or  a n  o c e a n  e n gi n e e ri n g  e q ui p m e nt  

d e v el o p m e nt pr oj e ct l e d b y t h e N ati o n al 

D e v el o p m e nt a n d R ef or m C o m missi o n, 

a l ar g e-s c al e f ar- o c e a n tr a wl er pr o c essi n g 

v e s s el  f or  t h e  8 6 3  pr oj e ct  of  C hi n a’s  

Mi nistr y of S ci e n c e a n d Te c h n ol o g y et c.

L e v e r a gi n g  o n  it s  e x p e ri e n c e  a n d  

k n o w h o w  i n  r ail  t r a n s p o rt  C S R  h a s  

e nt er e d t h e s hi p e q ui p m e nt m ar k et wit h 

el e ct ri c  pr o p ulsi o n  s yst e m  i nt e g r ati o n  

s er vi c es  pr o vi d e d  b y  its  u nit  S h a n g h ai 

C S R  H a n G e  S hi p pi n g  E n gi n e e ri n g  

w hi c h  w as  pr e vi o usl y  S h a n g h ai  H a n g e 

A ut o m ati o n E n gi n e eri n g Te c h n ol o g y a n d 

w as  b o u g ht  b y  C S R  i n  2 0 1 1.  S h a n g h ai 

H a n g e A ut o m ati o n w as ori gi n all y s et u p 

i n 2 0 0 0. 

C S R h as t e c h ni c al a d v a nt a g es i n ar e as 

s u c h as el e ctri c al s yst e m, c urr e nt v ari ati o n 

a n d  c o nt r ol,  c o nt r ol  a n d  di a g n o si s,  

l a r g e  r ati n g  el e ct ri c al  c o m p o n e nt s,  

c o m m u ni c ati o n  a n d  d at a  a p pli c ati o ns.  

T h e  c o m p a n y  p r o vi d e s  i nt e g r ati o n  

s er vi c es of el e ct ri c pr o p ulsi o n s yst e ms, 

a n cill ar y e q ui p m e nt s yst e ms, w h ol e s hi p 

a ut o m ati o n s yst e ms, a n d vi br ati o n a n d 

n ois e r e d u cti o n s yst e ms.

It  als o  s u p pli es  i nt e g r ati o n  s ol uti o ns 

f or el e ctri c pr o p ulsi o n s yst e ms i n cl u di n g 

t h e  s el e cti o n  a n d  i nst all ati o n  of  di es el 

dri v e n g e n er at or s ets, distri b uti o n b o ar ds, 

tr a nsf or m ers, fr e q u e n c y i n v ert ors, m ot ors, 

a n d  pr o p ell e r;  a s  w ell  a s  t h e  d e si g n,  

i nt e g r ati o n,  i nst all ati o n  a n d  t esti n g  of  

si n gl e pr o p ell er b o w t hr ust ers.

I n  M a y  2 0 1 4,  C S R  h a d  i nst all e d  it s 

fi r st  el e ct r o ni c  p r o p ul si o n  s y st e m  o n  

t h e Xi a n g Y a n g H o n g N o. 1 0  o c e a n s ci e n c e 

s u r v e y  v e s s el  f o r  t h e  St at e  O c e a ni c  

A d mi nistr ati o n. Th e c o m p a n y h as eit h er 

d eli v er e d or r e c ei v e d or d ers f or el e ct ri c 

pr o p ulsi o n s yst e ms f or v ari o us s hi p t y p es 

i n cl u di n g C hi n a’s first ar c h a e ol o g y v ess el 

Z h o n g G u o K a o G u  N o. 0 1 ,  t h e  c o u nt r y’s  

fi r st  j a c k - u p  e n gi n e e ri n g  r e si d e nti al  

v e s s el,  s h uttl e  t a n k e r s,  a n d  off s h o r e  

s u p pl y v ess els.

m ari n e di e s el s
Di es el e n gi n es d esi g n e d a n d pr o d u c e d b y 

C hi n es e s u p pli ers ar e of a r el ati v el y hi g h 

st a n d ar d a Th er m a n y y e ars of d e v el o p m e nt. 

T h e  m ar k et  s h ar e  of  C hi n a- m a d e  a n d  

d esi g n e d di es el e n gi n es is o n t h e ris e.

C hi n a  is  a bl e  t o  pr o d u c e  t h e  m o st  

a d v a n c e d  l o w - s p e e d  a n d  m e di u m -

s p e e d e n gi n es wit h 7 0 % or m or e of t h e 

c o m p o n e nts m a d e l o c all y. S o m e of t h e 

li c e ns e d m o d els w er e first m a d e i n C hi n a, 

s u c h as M A N 6 G 7 0 M E- C 9. 2 m o d el, M A N 

2 1/ 3 2  m o d el,  a n d  Wärtsil ä’s  W- X 5 0 D F 

d u el-f u el m o d el.

Ta bl e 1 s h o ws t h e c o m p aris o n of t h e 

p h y si c al  p e rf o r m a n c e  p a r a m et e r s  of  

t h e  fi rst  s elf- d e v el o p e d  m o d els  of  t h e  

m arit m e m e di u m s p e e d e n gi n e i n C hi n a, 

t h e  “ C S 2 1/ 3 2 ”  b y  C hi n a  S hi p b uil di n g  

I n d ust r y  C or p or ati o n  ( C SI C),  a n d  a n  

e q ui v al e nt m o d el, t h e “ H 2 1/ 3 2 ”, d esi g n e d 

b y  H y u n d ai  H e a v y  I n d u st ri e s.  T h e  

p ar a m et ers of t h e t w o m o d els ar e si mil ar 

i n t er ms of p o w er p er c yli n d er a n d N O x 

e mi ssi o ns,  w hil e  “ C S 2 1/ 3 2 ”  p e rf or ms  

b ett er i n t er ms of f u el c o ns u m pti o n.

Th e m ar k et s h ar e of C hi n es e br a n ds f or 

m e di u m s p e e d e n gi n es r e m ai n r el ati v el y 

l o w. M e di u m s p e e d e n gi n es d e v el o p e d b y 

a B B a zi p o d’ s p o d d e d pr o p elli n g s y st e m o n a n i c e - br e a ki n g v e s s el

t a bl e 2: c o m p ari s o n of p h y si c al 

p erf or m a n c e p ar a m et er s of t y pi c al 

d o m e sti c a n d o v er s e a s s hi p e n gi n e s

P h y si c al p erf or m a n c e p a -
r a m et er s

S h a n xi F e n xi H e a v y I n d u str y 
C o Lt d

A B B

R at e d p o w er o ut p ut ( k W) 1 0 5 2 1 0 0 0

R at e d v olt a g e ( V) 4 0 0 4 0 0

R at e d s p e e d ( C y cl e/ mi n ut e) 1 0 0 0 1 0 0 0

R at e d fr e q u e n c y ( H z) 5 0 5 0

Si z e ( m m) 2 6 0 0 × 1 9 0 0 × 2 0 8 2 2 4 9 6 × 1 4 6 0 × 2 0 3 2

W ei g ht ( k g) 6 8 0 0 6 4 0 0

Ef Th ci e n c y 9 5 % 9 5. 8 %

N A O ct 1 5 - p 3 0 + 3 1 + 3 2 + 3 3.i n d d   3 1 2 2/ 0 9/ 2 0 1 5   1 2: 0 9: 5 0
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I n- d e pt h | c hi n a s hi p n e w s

T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

C hi n es e c o m p a ni es c o v er r ati n gs b et w e e n 

1, 3 2 0 k W  a n d  4, 4 0 0 k W.  I n  c o m p aris o n,  

H y u n d ai’s HI M S E N c o nt ai ns f o ur s eri es of 

m o d els, n a m el y: 1 7 0 m m, 2 1 0 m m, 2 5 0 m m, 

a n d 3 2 0 m m c yli n d er di a m et ers; c o v eri n g 

r ati n gs b et w e e n 5 7 5 k W a n d 1 0, 0 0 0 k W.

H y u n d ai  h as  als o  d e v el o p e d  v ari o us 

m o d els of d u el-f u el e n gi n es. M e a n w hil e, 

t h e el e ctri c all y pr o p ell e d v ess els b uilt i n 

C hi n a ar e m ai nl y i nst all e d wit h m e di u m 

s p e e d  e n gi n e s  p r o vi d e d  b y  W ä rt sil ä,  

C at er pill ar, a n d C u m mi ns. M e di u m s p e e d 

e n gi n es m a d e i n C hi n a ar e still r ar el y s e e n 

o n C hi n a- b uilt v ess els.

p o w er g e n er at or s
A n u m b e r of C hi n es e c o m p a ni es h a v e 

l a u n c h e d t h eir o w n br a n ds of g e n er at or, 

s u c h as S h a n xi F e n xi H e a v y I n d ustr y C o 

Lt d ( F e n xi) a n d C S S C M ari n e P o w er C o 

Lt d. Th e pr o d u cts of t h es e s u p pli ers h a v e 

r e a c h e d i nt er n ati o n al st a n d ar d i n t er ms 

of m o d ul ar, s yst e m ati c a n d st a n d ar dis e d 

d e si g n. Ta bl e 2 s h o w s t h e c o m p aris o n 

of t h e p h ysi c al p erf or m a n c e p ar a m et ers 

of a m o d el d e v el o p e d b y F e n xi a n d t h e 

e q ui v al e nt m o d el d esi g n e d b y A B B. Th e 

t w o s ets of p ar a m et ers ar e r at h er si mil ar 

wit h  F e n xi’s  g e n e r at or  sli g htl y  b e hi n d 

i n t er ms of e ffi ci e n c y. H o w e v er, F e n xi’s 

m o d els ar e g e n er all y h e a vi er a n d l ar g er 

i n  si z e  c o m p a r e d  wit h  t h e  e q ui v al e nt  

A B B m o d els.  

Fr e q u e n c y i n v ert er s
A f r e q u e n c y i n v ert er is a k e y el e ctr o ni c 

c o m p o n e nt i n a m ari n e el e ctri c pr o p ulsi o n 

s yst e m, w hi c h d et er mi n es t h e d y n a mi c 

a n d st ati c pr o p erti es of t h e pr o p ulsi o n 

u nit, as w ell as t h e st e eri n g of t h e s hi p.

It c a n als o h e a vil y i n fl u e n c e t h e p o w er 

s yst e m a n d ot h er p o w er a n d el e ctr o ni c 

e q ui p m e nt  o n  b o ar d  a n d  t h e  l e v els  of  

vi br ati o n a n d n ois e.

Z h u z h o u  El e c t ri c  L o c o m oti v e  

R es e ar c h  I nstit ut e  C o  a n d  C SI C’s  7 1 2  

R es e ar c h  I nstit ut e  h a v e  b ot h  l a u n c h e d  

s elf- d e v el o p e d pr o d u cts wit h i nt ell e ct u al 

p r o p e rt y  ri g ht s.  T h e  7 1 2  R e s e a r c h  

I nstit ut e  is  c a p a bl e  of  t h e  d esi g n  a n d  

m a n uf a ct u r e  of  f r e q u e n c y  i n v e rt e r s  

wit h  l o w  v olt a g e  6 9 0 V  a n d  wit h  t h e  

c a p a cit y b el o w 2 M V A, as w ell as t h os e 

wit h  m e di u m  v olt a g e  3 3 0 0 V  a n d  wit h  

t h e c a p a cit y b el o w 5 M V A. Th e i nstit ut e 

h as als o c o m m e n c e d t h e d e v el o p m e nt of 

hi g h v olt a g e a n d hi g h c a p a cit y fr e q u e n c y 

c o n v ert ers of 6, 0 0 0 V- 1 0, 0 0 0 V a n d wit h 

c a p a cit y 8 M V A- 1 6 M V A.

M e a n w hil e,  Z h u z h o u  El e c t ri c  

L o c o m oti v e  R e s e a r c h  I n stit ut e  C o  

d e si g n e d it s o w n m o d el s of f r e q u e n c y 

i n v e r t e r s  b a s e d  o n  it s  e xi sti n g  

hi g h - s p e e d  r ail  f r e q u e n c y  c o n v e r si o n 

t e c h n ol o g y.  I n  2 0 1 1,  t h e  c o m p a n y  

l a u n c h e d it s fi r st 4 0 0 k W b o wt h r u st e r 

f r e q u e n c y i n v ert er w hi c h h as si n c e b e e n 

i n st all e d  o n  a  n u m b e r  of  s hi p  t y p e s, 

i n cl u di n g  s h uttl e  t a n k e r s,  pl atf o r m  

s u p pl y v ess els a n d ri v er cr uis ers. 

T a bl e  3  s h o w s  t h e  c o m p a ri s o n  

b et w e e n p erf or m a n c e p ar a m et ers of t h e 

f r e q u e n c y  i n v ert ers  f r o m  t h e  Z h u z h o u 

El e ct ri c  L o c o m oti v e  R es e ar c h  I nstit ut e 

C o  a n d  t h at  of  si mil ar  pr o d u cts  f r o m  

A B B  a n d  Si e m e n s.  A g ai n,  l o c all y -

d e v el o p e d  f r e q u e n c y  i n v e rt e r s  h a v e  

r e a c h e d i nt er n ati o n al st a n d ar ds i n t er ms 

of i n p ut/ o ut p ut v olt a g e a n d i n p ut/ o ut p ut 

Z h u z h o u El e ctri c L o c o m oti v e 
R e s e ar c h I n stit ut e C o

A B B A B B A C S 8 0 0- 0 7 L C s eri e s  Si e m e n s SI N A MI C S S 1 2 0
   6 9 0 ± 1 0 %

O ut p ut v olt a g e 6 9 0 ± 1 0 % 6 9 0 ± 1 0 % 6 9 0 ± 1 0 %

O ut p ut fr e q u e n c y 4 8- 6 3 H z 4 8- 6 3 H z 4 7- 6 3 H z

O ut p ut v olt a g e 0- 6 9 0 V 0- 6 9 0 V 0- 6 9 0 V

O ut p ut fr e q u e n c y 0- 3 0 0 H z 0- 3 0 0 H z 0- 3 0 0 H z

C a p a cit y ( P o w er) 1 2 0 0- 2 5 0 0 k W 2 0 0- 5 6 0 0 k W 7 5- 4 5 0 0 k W

Ef Th ci e n c y 9 8 % ≥ 9 8 % ( a c c e s s ori e s n ot i n cl u d e d) ≥ 9 8 % ( a c c e s s ori e s n ot i n cl u d e d)

C o oli n g t e c h ni q u e W at er c o oli n g W at er c o oli n g Air c o oli n g

C o ntr ol str at e g y Dir e ct t or q u e c o ntr ol  Dir e ct t or q u e c o ntr ol V e ct or c o ntr ol

L e v el s of pr ot e cti o n I P 2 1 ( st a n d ar d) I P 4 2 I P 2 0-I P 4 3

A p pli c ati o n s M ari n e pr o p ul si o n, P o w er 
Tr a n s mi s si o n

M ari n e pr o p ul si o n, P o w er Tr a n s -
mi s si o n

M ari n e pr o p ul si o n, P o w er Tr a n s mi s si o n

t a bl e 3: t h e c o m p ari s o n of p erf or m a n c e p ar a m et er s of t y pi c al d o m e sti c a n d o v er s e a s m ari n e fr e q u e n c y c o n v ert er s

r oll s - r o y c e h y bri d el e ctri c pr o p ul si o n s y st e m
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f r e q u e n c y.  H o w e v e r,  t h e  p r o d u cti o n  

v ari eti e s  of  l o c al  C hi n e s e  br a n d s  ar e  

r el ati v el y li mit e d a n d a w ait e x p a nsi o n.

pr o p ell er s
S hi ps  wit h  el e ct ri c  pr o p ulsi o n  c a n  b e  

i nst all e d wit h v ari o us pr o p ell er m o d els, 

s u c h  a s  f ull y  r ot ati o n al/ all - di r e cti o n  

pr o p ell e r,  p o d d e d  pr o p ell e rs,  v ari a bl e  

pit c h pr o p ell ers, fi x e d pit c h pr o p ell ers a n d 

h y dr a uli c j et pr o p ulsi o n.

C ur r e ntl y, m a n y d o m esti c c o m p a ni es 

h a v e  l a u n c h e d  f ull y  r ot ati o n al /

all- dir e cti o n pr o p ell ers u n d er t h eir o w n 

br a n ds, s u c h as W u h a n M ari n e M a c hi n er y 

Pl a nt, t h e N a nji n g Hi g h A c c ur at e Dri v e 

E q ui p m e nt  M a n uf a ct u ri n g  G r o u p  C o  

Lt d  ( N G C  G r u o p ),  S M M C  M a ri n e  

Dri v e S yst e ms ( S u z h o u) C o Lt d, H eli c e –

Z h eji a n g H eli c et u d e M ari n e M a c hi n er y 

C o  Lt d,  W u xi  O ri e nt al  C h a n gf e n g  

M ari n e Pr o p ulsi o n.

L o c al v e n d ors h a v e d e v el o p e d a s eri es of 

all- dir e cti o n pr o p ell er pr o d u cts i n cl u di n g 

b ot h a dj ust a bl e a n d fi x e d pit c h pr o p ell ers. 

H o w e v er, t h e pr o d u ct v ari eti es i n t his ar e a 

ar e still li mit e d c o m p ar e d wit h t h os e of 

i nt er n ati o n al br a n ds s u c h as R olls- R o y c e. 

F or i nst a n c e, d o m esti c C hi n es e br a n ds 

still l a c k a n all- dir e cti o n pr o p ell er pr o d u ct 

wit h  p o w e r  o v e r  4. 5 M W  a n d  p o d d e d  

pr o p ell er pr o d u ct.

P o d d e d pr o p ell ers i nst all e d o n C hi n es e-

b uilt el e ctri c pr o p ulsi o n s hi ps ar e m ai nl y 

i nst all e d  wit h  A zi p o d  pr o p ell e rs  f r o m  

A B B. M e a n w hil e, C hi n es e c o m p a ni es s u c h 

as S h a n g h ai Z h e n h u a H e a v y I n d ustri es 

C o m p a n y Lt d  a n d t h e W u h a n M ari n e 

M a c hi n er y Pl a nt h a v e c o m m e n c e d R & D 

o n p o d d e d pr o p ell ers.

c o ntr ol a n d m a n a g e m e nt 
s y st e m s
Th e c o ntr ol a n d m a n a g e m e nt s yst e ms of 

el e ctri c pr o p ulsi o n v ess els i n cl u d e p o w er 

m a n a g e m e nt s yst e ms, pr o p ulsi o n c o ntr ol 

s yst e ms,  a n d  e n gi n e  r o o m  m o nit ori n g  

a n d al ar mi n g s yst e ms. C urr e ntl y, t h e 7 1 2 

I nstit ut e, t h e 7 1 1 I nstit ut e a n d t h e S h a n g h ai 

S hi p a n d S hi p pi n g R es e ar c h I nstit ut e h a v e 

all l a u n c h e d r el e v a nt pr o d u cts. Th e c o ntr ol 

a n d  m a n a g e m e nt  s yst e ms  d e v el o p e d  b y  

S h a n g h ai  S hi p  a n d  S hi p pi n g  R es e ar c h  

I nstit ut e h a v e alre a d y b e e n i nst all e d o n s o m e 

n o n- el e ctri c pr o p ulsi o n s hi ps. Me a n w hil e, 

7 1 2’s  c o ntr ol  a n d  m a n a g e m e nt  s yst e ms  

h a v e b e e n a p pli e d o n el e ctri c pr o p ulsi o n 

s hi ps, i n cl u di n g r es e ar c h v ess els, cr uis es, 

b ul k c arri ers, dr e d g ers, a n d s ur v e yi n g s hi ps.

S m o ot h  o p er ati o n  of  a  c o ntr ol  a n d  

m a n a g e m e nt s yst e m r eli es o n t h e s e a ml ess 

i nt e gr ati o n of all s yst e ms o n b o ar d. Alt h o u g h 

d o m esti c c o ntr ol a n d m a n a g e m e nt s yst e ms 

h a v e re a c h e d a rel ati v el y hi g h l e v el i n c ert ai n 

as p e cts, t h e y still l a g b e hi n d t h eir o v ers e as 

c o u nt er p arts  i n  t er ms  of  c o m p ati bilit y  

b et w e e n pr o d u cti o ns d e v el o p e d b y di ff er e nt 

d o m esti c v e n d ors. 

r & D tr e n d s of s hi p el e ctri c 
pr o p ul si o n s y st e m s
Ty pic al l ar ge-sc ale s hi ps i n t he m ar ket i ncl u de: 

l ar g e-s c al e  o c e a n  pl atf or ms,  l ar g e-s c al e  

pi p e-l a yi n g cr a n e v ess els, m ulti-t as k s hi ps, 

l ar ge c o nt ai n er s hi ps a n d l u x uri o us cr uis es. 

Their t ot al s yste m c a p acit y us u all y re ac hes t he 

le vel of 5 0 M W, wit h a us u al s yste m v olt a ge of 

6. 6 k V or 1 1 k V f or m e di u m t o hi g h v olt a ge 

el e ctri c s yst e ms. As t h e si z e of s hi ps gr o w 

bi g ger, t h e m e di u m t o hi g h v olt a ge el e ctri c 

s yste ms will b e m ore c o m m o nl y us e d.

Wit h  t h e  a d v a nt a g es  of  l ess  e missi o n,  

hi g her fle xi bilit y i n ter ms of c o ntr ol a n d e as e 

of d e pl o y m e nt, dire ct c urre nt ( D C) el e ctri c 

pr o p ulsi o n  s yst e ms  h a v e  b e c o m e  a  f o c al  

p oi nt f or f ut ure de vel o p me nt. A B B pr o p os e d 

t h e c o n c e pt of a m ari n e D C p o wer gri d i n 

2 0 1 1. I n 2 0 1 3, N or we gi a n s hi p y ar d Kl e ve n 

deli vere d t he first s hi p e q ui p p e d wit h a n A B B 

D C el e ctri c pr o p ulsi o n s yste m, t he pl atf or m 

s u p pl y s hi p Di n a St ar . A re al s hi p test s h o we d 

t h at A B B’s D C el e ctri c pr o p ulsi o n s yste m is 

a ble t o re d uce f uel c o ns u m pti o n b y 2 0 % a n d 

de pl o y me nt s p ace b y 3 0 %.

m ulti pl e e n er g y s o ur c e s
Wit h  t h e  ti g ht e ni n g  of  I M O’s  e missi o n  

re g ul ati o ns, p o wer s o urces f or m ari ne electric 

pr o p ulsi o n s yste ms h a ve di versi fie d. D u al f uel 

e n gi n es a n d p ure- g as e n gi n es h a v e g ai n e d 

p o p ul arit y. I n a d diti o n, v ari o us t y p es of e ner g y 

s o urc es s u c h as st or a g e b att eri es, f u el c ells, 

s u p er c a p acit ors a n d s ol ar p o wer h a ve st arte d 

t o a p p e ar o n b o ar d.

Wit h t h e e v er i n cr e asi n g c o m pl e xit y i n  

t he di ffere nt s yste ms o n a vess el, t he a m o u nt 

of d at a t o b e pr o c ess e d o n b o ar d i n cre as es 

tr e m e n d o usl y.  T h e  n e e d  f or  i nf or m ati o n  

s h ari n g b et we e n s yst e ms h as b e c o m e m ore 

a n d m ore ur ge nt.

Me a n w hil e, i nte gr ate d bri d ge s yste ms are 

alre a d y c a p a bl e of a ut o m ati c all y m a n a gi n g 

t he m ai n e q ui p me nt of a n e ntire s hi p. I n t he 

f ut ure, i ntelli ge nt s hi ps are e x p ecte d t o b e a ble 

t o c o n ne ct all s yste ms o n b o ar d. To c ater f or 

t his tre n d, ke y el e ctri c pr o p ulsi o n pr o vi d ers 

will u p gr a d e t h eir pr o d u cts t o a c hi e v e t h e 

m a xi m u m  l e v el  of  a ut o m ati o n  a n d  

i nt elli g e n c e, e as e of i nf or m ati o n s h ari n g 

a n d n et w or ki n g, a n d c o m p ati bilit y wit h 

ot h er s yst e ms. N A

C o m p a n y M o d el P o w er r a n g e M a xi m u m 
di a m et er  of  
pr o p ell er

M o d el of pr o p ell er

R oll s- R o y c e U S 3 3 0 k W- 5 M W 4 m A dj u st a bl e/ Th x e d pit c h

U U C 3 M W- 6. 5 M W -

W u h a n M ari n e M a c hi n er y 
Pl a nt

W S P 1 5 0 k W- 4 M W 3. 9 m A dj u st a bl e/ Th x e d pit c h

N G C Gr o u p N R P 1 5 0 k W- 4. 5 M W 4. 5 m A dj u st a bl e/ fi x e d pit c h

S M M C M ari n e Dri v e S y s -
t e m s ( S u z h o u)

S R P 4 5 k W- 2. 2 M W 2. 6 5 m Fi x e d pit c h

H eli c e M R P 5 0 k W- 4. 5 M W 4. 5 m A dj u st a bl e/ fi x e d pit c h

W u xi Ori e nt al C h a n gf e n g 
M ari n e Pr o p ul si o n C o Lt d

- 4 4 k W- 3 M W - Fi x e d pit c h

ta bl e 4: c o m p ari s o n of p h y si c al p erf or m a n c e p ar a m et er s of t y pi c al d o m e sti c a n d o v er s e a s f ull y r ot ati o n al / all- dir e cti o n pr o p ell er pr o d u ct s
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C
o m p etiti o n  i n  t h e  g as  c arr yi n g  

m a r k et  h a s  b e e n  li mit e d,  

p arti c ul arl y  i n  t h e  l ar g er  si z e  

c arri ers wit h o w n ers c o m pl ai ni n g of t h e 

hi g h c ost of c o nt ai n m e nt s yst e ms p artl y 

d u e t o t h e c o m pl e xit y of t h e d esi g ns a n d 

c o nstr u cti o n a n d p artl y d u e t o t h e l a c k of 

e ff e cti v e ri v alr y.

S o m e  i n d ustr y  o bs er v ers  b eli e v e  t h at  

G a ztr a ns p ort & Te c h ni g a z ( G T T) cli n gs 

d es p er at el y t o m ar ket s h are i n t h e m e m br a n e 

c o nt ai n m e nt  s yst e ms  b usi n ess  t h at  h a v e  

pr o v e d p o p ul ar wit h o w n ers b uil di n g t h e 

l ar g er v ess el si z es, t h o u g h s o m e o w n ers h a v e 

c o m pl ai n e d of t h e hi g h pri c es t h at t h e y ar e 

f orc e d t o p a y f or m e m br a n e s yst e ms, w hi c h 

ar e b uilt b y y ar ds u n d er c o ntr a ct t o G T T.

“ G T T  i s  v e r y  p r ot e cti v e  of  it s  

m o n o p ol y,” o n e s e ni or e x e c uti v e t ol d Th e 

N a v al Arc hit e ct,  a d di n g t h at “t his is e as y 

t o u n d e rst a n d, e v e r y o n e w a nt s m ar k et 

s h a r e”. A n ot h e r e x e c uti v e c o m pl ai n e d 

t h at w hil e  t h e m e m b r a n e p ri c e s w e r e 

hi g h  t h e r e  w a s  al s o  a  c o st  a s s o ci at e d 

wit h sl os hi n g d a m a g e pr e v e nti o n.

B r e vi k b eli e v e s it s l at e st d e si g n will 

c h a n g e t h e n at u r e of t h e g a s c a r r yi n g 

i n d u st r y  b y  i nt r o d u ci n g  f a r  g r e at e r  

c o m p etiti o n i n all s e ct ors of t h e m ar k et 

f or t h e est a blis h e d c o m p a ni es. Sl os hi n g 

pr o bl e ms ar e n ot e x p e ct e d t o aff e ct t h e 

Var d d esi g n a n d t h e c o m p a n y s a ys t h at 

t h e s hi ps will b e si g nifi c a ntl y c h e a p er.

Ve r y l ar g e g as c ar ri e rs ( V L G C) h a v e 

u p  u ntil  n o w  b e e n  b uilt  wit h  eit h e r  

m e m b r a n e  c a r g o  t a n k s,  d e si g n e d  b y  

F r e n c h  c o m p a n y  G T T,  o r  t h e  m ai nl y 

al u mi ni u m l ar g e s p h eri c al M oss Ta n ks. 

S m all e r  v e s s el s  h a v e  a  b r o a d e r  r a n g e 

of c a r g o c o nt ai n m e nt t o c h o o s e f r o m 

wit h pris m ati c a n d T y p e C t a n ks als o i n  

t h e mi x.

I n  a  m o v e  t h at  Br e vi k  b eli e v es  will  

i niti at e  “fi e r c e”  pri c e  c o m p etiti o n  t h e  

Fi n c a nti e ri  a n d  Va r d  s u b si di a r y  i s  

a n n o u n ci n g t h e d e v el o p m e nt of its l at est 

d esi g n  of  L N G  c ar ri er,  w hi c h  is,  q uit e 

lit er all y, a b ul k c ar ri er wit h c yli n dri c al 

t a n ks f or t h e g as c ar g o; eit h er L N G, L P G, 

et h a n e or et h yl e n e.

Si m pli cit y  i n  t h e  v e s s el  a n d  c a r g o  

c o nt ai n m e nt s yst e m d esi g n h as l o w er e d 

c osts a n d will o p e n t h e L N G s hi p b uil di n g 

m ar k et fr o m a f e w hi g hl y pr o fi ci e nt y ar ds 

t o a n y y ar d t h at c a n b uil d a b ul k c arri er.

“ We  h a v e  al s o  b e e n  h el p e d  i n  t h e  

pri ci n g b y t h e r e d u cti o n i n t h e c ost of 

st e el,” a d mitt e d Var d Te c h ni c al M a n a g er 

A n d r e as  B us k o p.  Var d  b eli e v es  t h at  it  

c a n c a pt ur e a 2 5 % m ar k et s h ar e of t h e 

L N G n e w b uil di n g a n d n e w t o n n a g e (t h at 

is c o n v ersi o ns as w ell as p ur p os e b uilt 

s hi ps) m ar k et b y 2 0 2 0, a b ol d cl ai m b y 

a n y o n e’s  st a n d ar ds  wit h  its  c yli n d ri c al  

L N G c o nt ai n m e nt t a n k d esi g n.

F e at ur e 1 |  L N G T e c h N o L o G y

T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

L N G c ar g o t a n ks h a v e, u p u ntil n o w, b e e n t h e d o m ai n of eit h er M oss or 

G T T i n t h e l ar g er si z es wit h m or e c o m p etiti o n s e e n i n t h e s m all t o m e di u m 

si z e d v ess el m ar k et. Th at is a b o ut t o c h a n g e wit h t h e d e v el o p m e nt of Br e vi k 

Te c h n ol o g y’s n e w c yli n dri c al t a n k s ol uti o n, w hi c h t h e c o m p a n y s a ys will 

o ff er t h e i n d ustr y a n e as y t o b uil d, c o m p etiti v e alt er n ati v e

P ar a di g m lift

T h e c yli n dri c al t a n k s o n t h e V ar d d e si g n e d v e s s el ar e s e p ar at e fr o m t h e h ull all o wi n g t h e 

t a n k s t o e x p a n d a n d c o ntr a ct

 
 

L e n gt h o v er all  ............................................... 1 7 5. 0

L e n gt h b et w e e n p er p e n di c ul ars  .............. 1 7 1. 7

Br e a dt h, m o ul d e d  .......................................... 2 7. 0

D e pt h U p p er d e c k  ......................................... 1 3. 0

D esi g n dr a u g ht m o ul d e d  ............................... 6. 9

Bl o c k c o ef Th ci e nt  ............................................. 0. 8 7

S er vi c e s p e e d  ........................................... 1 4 k n ots

T E C H NI C A L  P A R TI C U L A R S

D elt a m ari n B. D elt a 
3 2, 0 0 0 m

3
 m ulit g a s C G C

 
 

L e n gt h o v er all  ................................................. 9 9. 8

L e n gt h b et w e e n p er p e n di c ul ars  ................ 9 7. 3

Br e a dt h, m o ul d e d  .......................................... 1 8. 6

D e pt h U p p er d e c k  ......................................... 1 5. 0

D esi g n dr a u g ht m o ul d e d  ............................... 5. 9

Bl o c k c o ef Th ci e nt  ............................................. 0. 7 5

S er vi c e s p e e d  ........................................... 1 4 k n ots

T E C H NI C A L  P A R TI C U L A R S

Br e vi k 6, 5 0 0 m
3
 C G C
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w w w.ri n a. or g. u k / hi g h p erf or m a n c e s aili n g y a c h t s

I n n o v a ti o n s i n h ull d e si g n, m a t eri al s, a n d s ail d e si g n h a v e c o n tri b u t e d t o t h e 
r ai si n g  of  t h e  b ar  i n  s p e e d  a n d  p erf or m a n c e.   T h e  RI N A Hi g h  P erf or m a n c e  
S aili n g  Y a c h t  c o nf er e n c e  will  pr o vi d e  a  f or u m  f or  t h e  pr e s e n t a ti o n  a n d  
di s c u s si o n of t h e l a t e s t s ci e n ti Th c a n d t e c h n ol o gi c r e s e ar c h a n d i t s a p pli c a ti o n 
i n t h e c o m pl e x Th el d of hi g h p erf or m a n c e y a c h t s a n d c o m p e ti ti v e s aili n g.

T o r e gi s t e r , vi si t t h e w e b si t e or c o n t a c t t h e RI N A C o nf er e n c e D e p ar t m e n t: 
8 - 9 N or t h u m b erl a n d S tr e e t,
L o n d o n, W C 2 N 5 D A
T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E x t: 3 3 1
F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2
e m ail: c o nf er e n c e @ri n a. or g. u k

I n t er n a ti o n al C o nf er e n c e:

Hi g h P erf or m a n c e S aili n g Y a c h t s
2 8- 2 9 O c t o b er 2 0 1 5, S o u t h a m p t o n, U K

T h e R o y al I n s ti t u ti o n of N a v al Ar c hi t e c t s

R e gi s t r a ti o n O p e n
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F e at ur e 1 |  L N G T e c h N o L o G y

T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

E ff e cti vel y, Bre vi k h as d esi g ne d c yli n dri c al 

st e el t a n ks t h at c a n b e m a n uf a ct ur e d i n a 

v ari et y of si z es a n d b uilt t h e c o nt ai n m e nt 

s yste m i nt o D elt a m ari n’s B. D elt a b ul k c arri er 

d esi g n. I n or d er t o c o m pl ete t he circl e Bre vi k 

h as e nt ere d i nt o a t e c h ni c al a gre e m e nt wit h 

D elt a m ari n, b e c a us e t h e “ B. D elt a d esi g n is 

p erf e ctl y s uit e d t o t h e arr a n g e m e nt of L N G 

t a n ks t h at we pr o vi d e,” e x pl ai ns Ar nt R ei nes, 

c o- o w ner of Bre vi k Te c h n ol o g y, a d di n g, “ Th  e 

i d e a is t h at D elt a m ari n d esi g n t h e s hi p a n d 

Bre vi k d esi g n t he t a n ks.”

Th  e B. D elt a s hi ps h a ve a n e ffi  ci e nt h ull t h at 

is c o m p ar ati vel y si m pl e t o b uil d a n d wit h t he 

t a n ks m ai nl y c o nsisti n g of a st e el c yli n d er 

a n y y ar d s h o ul d b e c a p a bl e of d eli veri n g t he 

c yli n d er g as c arri ers ( C G C), l o w eri n g c osts 

a n d o ff eri n g o w ners a cre di bl e alter n ati ve t o 

e xisti n g c o nt ai n me nt s yste ms.

P atri c k J a nss e ns, t h e V P f or Gl o b al g as 

S ol uti o ns  at  A B S  s ai d  t h at  t h e  d esi g n  of  

t h e c yli n dri c al t a n ks m e a ns t h at t h e y ar e 

i n d e p e n d e nt of t h e h ull, “all o wi n g t h e t a n ks 

t o e x p a n d i n all dir e cti o ns wit h o ut p utti n g 

stress o n t h e h ull.”

He a d d e d t h at m e m br a n e c o nt ai n m e nt 

s yste ms re q uire s p e ci alist b uil di n g te c h ni q u es 

a n d a l ot of w or k at t h e q u a ysi d e f oll o wi n g 

l a u nc h, s o m et hi n g t he C G C d esi g ns will n ot 

ne e d. Th  e h ull is a n est a blis he d vess el d esi g n 

w hil e t he t a n k pr o d u cti o n is s e p ar ate a n d will 

b e i ntr o d u c e d t o t h e h ull at t h e a p pr o pri at e 

p oi nt i n t he s hi p b uil di n g pr o c ess.

A c c or di n g  t o  B us k o p  t h e  h ull  si d e  of  

t h e  t e c h n ol o g y  d e al  will  b e  h a n dl e d  b y  

D elt a m ari n a n d s o Var d are u n c ert ai n w hi c h 

y ar d will b e c o m e t h e fi rst t o si g n a d e al t o 

b uil d  a  C G C  t h o u g h  h e  c o n c e d e d  t h at  

D elt a m ari n alr e a d y h as li n ks t o a n u m b er 

of y ar ds, p arti c ul arl y i n C hi n a, w hi c h t h e 

c o m p a n y h as c o ntr a ct e d t o b uil d a v ari et y 

of v ersi o ns of its b ul k c arri ers; t h es e y ar ds 

i n cl u d e C h e n g xi S hi p y ar d, Z h eji a n g O u h u a 

S hi p y ar d,  Ya n gf a n  Gr o u p  C o,  t h e  C S C  

Ji nli n g,  G u a n g z h o u  We n c h o n g  S hi p y ar d  

Pr o fi l e of t h e V ar d C yli n dri c al G a s C arri er

c ut a w a y s s h o wi n g t h e c yli n dri c al c ar g o t a n k s i n t h e V ar d d e si g n e d g a s c arri er

N A O ct 1 5 - p 3 4 + 3 6 + 3 7 + 3 8 + 3 9.i n d d   3 6 2 2/ 0 9/ 2 0 1 5   1 2: 1 0: 1 0



3 7T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

F
e

at
ur

e 
1

a n d t h e Ti a nji n Xi n g a n g S hi p b uil di n g, a n d 

o n e of t h es e is m ost li k el y t o s u c c e e d i n 

wi n ni n g t h e first C G C c o ntr a ct.

H o w e v er, B us k o p als o n ot e d t h at s o m e 

of t h e s m all er v ari ati o ns of t h e C G C c o ul d 

b e b uilt b y Var d E ur o p e a n o ffs h or e y ar ds. 

B us k o p a d ds t h at Br e vi k h as e nt er e d i nt o 

n e g oti ati o ns wit h a n u m b er of pr os p e cti v e 

cli e nts a n d t h e c o m p a n y is n o w cl os e t o 

si g ni n g t h e first c o ntr a cts f or t h e d esi g n. 

C o ntr a ct n e g oti ati o ns h a v e b e e n a bl e t o 

r e a c h a m or e a d v a n c e d st a g e f or t h e s m all er 

a n d  m e di u m  si z e d  v ess els  b e c a us e  t h e  

d et ail e d pri ci n g n e c ess ar y f or t h es e v ess els 

h as n o w b e e n c o m pl et e d. “ We e x p e ct e d a 

1 5- 2 0 % pri c e a d v a nt a g e o v er t h e m e m br a n e 

d esi g ns, b ut si n c e w e h a v e c o m pl et e d t h e 

d et ail e d pri ci n g w e b eli e v e t h at t h e C G C 

d esi g n c a n m a k e s a vi n gs of b et w e e n 1 8 a n d 

2 5 %,” cl ai m e d B us k o p.

B ef or e t h e e n d of t his y e ar Br e vi k e x p e cts 

t o h a v e a b ett er u n d erst a n di n g of t h e pri ci n g 

f or t h e l ar g er v ess els a n d, wit h t h e l ar g er 

s hi ps pri c e d at ar o u n d U S $ 2 0 0 milli o n e a c h 

, Br e vi k b eli e v es t h at t h e C G C d esi g n c a n 

a c hi e v e u p t o 2 5 % c ost s a vi n gs f or o w n ers 

h er e als o, alt h o u g h B us k o p s a ys t h e d et ail e d 

pri ci n g pr o c ess is n ot c o m pl et e, a n d “s a vi n gs 

will b e at l e ast 2 0 %”.

All t h e n e c ess ar y a p pr o v als f or t h e d esi g n 

a n d p at e nts are n o w c o mi n g t o g et h er as A B S 

h as a p pr o v e d t h e d esi g n i n pri n ci pl e w hil e 

D N V G L t o o k p art i n t h e d e v el o p m e nt of 

t h e pr oj e ct a n d h as als o a p pr o v e d t h e d esi g n.

F u rt h e r m o r e,  p at e nt s  h a v e  b e e n  

gr a nt e d i n N or w a y, Si n g a p or e, C hi n a a n d 

t h e U S, w hil e p at e nts i n Br a zil, J a p a n a n d 

K or e a ar e n o w b ei n g fi n alis e d. E ur o p e a n 

p at e nt r ul es ar e b ei n g a dj ust e d, b ut Br e vi k 

e x p e cts t h at t h e p at e nt i n E ur o p e will als o 

b e a c c e pt e d o n c e t h e r e g ul at or y pr o c ess 

h as b e e n c o n cl u d e d.

Th er e ar e n o w si x v ari ati o ns f or t h e C G C 

d esi g n i n cl u di n g t h e 6, 5 0 0 m
3
, 3 0, 0 0 0 m

3
, 

6 5, 0 0 0 m
3
 a n d  1 7 5, 0 0 0 m

3
 L N G  c ar ri er  

d esi g ns wit h a 1 2, 0 0 0 m
3
 a n d 1 5, 0 0 0 m

3
 L E G 

a n d L P G c arri er d esi g ns.

Ac c or di n g t o Br e vi k t h e c o m p a n y ai ms 

t o  p e n et r at e  t h e  s m all  a n d  mi d-s c al e  

m ar k et first m o vi n g o nt o t h e l ar g er si z e d 

v ess els at a l at er st a g e. Th e e x p e ct ati o n is 

t h at t h e m o v e i nt o t h e g as t a n k er m ar k et 

will c h a n g e t h at s e ct or si g ni fi c a ntl y wit h 

c o m p ar ati v el y l o w c ost v ess els. A n d o n c e 

o w n ers r e c o g nis e t h e a d v a nt a g es of t h e 

C G C d esi g n t h e or d ers will c o m e t hi c k a n d 

f ast, alt eri n g t h e e c o n o mi cs of o p er ati n g 

g as c arri ers f or e v er. 

It is a s c e n ari o t h at will l o w er c osts a n d 

i m pr o v e t h e b ott o m li n e f or g as o p er at ors. 

Var d e x p e cts t h at o n c e it g ai ns a f o ot h ol d i n 

t h e m ar k et ot h er c o m p a ni es will b e f or c e d 

t o  l o w er  pri c es  f or  g as  c arri er  d esi g ns,  

r aisi n g t h e st a k es i n t h e g as c arri er m ar k et 

si g ni fi c a ntl y as c o m p a ni es st art t o b attl e f or 

m ar k et s h ar e.  N A

Fi nit e el e m e nt M et h o d a n al y si s of t h e 

t h er m al di stri b uti o n a c c or di n g t o t h e I G c 

c ol d c a s e; ot h er c o nt ai n m e nt s y st e m 

d e si g n s r e q uir e s p e ci ali st m at eri al s 

t o wit h st a n d t h e l o w t e m p er at ur e s 

n e c e s s ar y f or L N G c ar g o e s
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F e at ur e 1 |  L N G T e c h N o L o G y

G A f or a D elt a m ari n B. D elt a 3 2, 0 0 0 m
3
 m ulti g a s c G c
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G A f or Br e vi k T e c h n ol o gi e s’ 6, 5 0 0 m
3
 c G c
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4 0

C
risis is p er h a ps t o o w e a k a w or d 

t o d es cri b e t h e sit u ati o n c urr e ntl y 

b ei n g e x p eri e n c e d b y t h e t hr e e 

m aj or S o ut h K or e a n s hi p y ar ds, D a e w o o 

S hi p b uil di n g  a n d  M ari n e  E n gi n e e ri n g  

( D S M E),  H y u n d ai  H e a v y  I n d u st ri e s  

( H HI)  a n d  S a ms u n g  H e a v y  I n d ust ri es  

( S HI) w hi c h, al o n g wit h s o m e ot h er l ar g e 

y ar ds, h a v e b e e n b ail e d o ut t o t h e t u n e of 

U S $ 4 2 billi o n s o f ar.

T h e  Y o n h a p  N e ws  A g e n c y  r e p ort e d: 

“ M ar k et l e a d er H y u n d ai H e a v y I n d ustri es 

r e c ei v e d  t h e  l a r g e st  a m o u nt  of  1 6. 4  

trilli o n w o n ( U S $ 1 4. 0 8 billi o n) w ort h of 

cr e dit, f oll o w e d b y D a e w o o S hi p b uil di n g 

& M ari n e E n gi n e eri n g wit h 1 5. 4 8 trilli o n 

w o n  ( U S $ 1 3. 3  billi o n)  a n d  S a m s u n g  

H e a v y I n d ustri es wit h 1 0. 4 4 trilli o n w o n 

( U S $ 8. 9 6 billi o n).”

H a vi n g s ur vi v e d t h e gl o b al e c o n o mi c 

crisis  i n  2 0 0 8  t hr o u g h  a  s hift  i nt o  t h e 

o ffs h or e b usi n ess S o ut h K or e a n s hi p y ar ds 

h a d h o p e d t h at t h e y w o ul d s ur vi v e t his 

e c o n o mi c  d o w nt u r n  a n d  ri d e  o ut  t h e  

st or m u ntil c al m er w at ers r et ur n e d.

I nst e a d, t h e y ar ds h a v e f o u n d t h at o n e 

st or m  h a s  b e e n  f oll o w e d  h ot-f o ot  b y  

a n ot h er wit h t h e f ail ur e of t h e c o m m er ci al 

s hi p b uil di n g  m a r k et  f oll o w e d  b y  t h e  

c oll a ps e of t h e oil pri c e a n d c o ns e q u e nt 

f ail ur e of t h e o ffs h or e m ari n e m ar k et. I n 

a d diti o n t h e s e ct or h as h a d t o c o nt e n d 

wit h  c h r o ni c  o v e r- c a p a cit y  i n  t h e  

n u m b er of s hi ps c urr e ntl y o p er ati n g a n d 

o v er c a p a cit y i n t h e s hi p b uil di n g m ar k et.

This l at est c h all e n g e m a y f or c e a m or e 

f u n d a m e nt al  c h a n g e  t o  S o ut h  K or e a’s  

s hi p b uil di n g i n d ust r y as y ar ds b attl e t o 

s ur vi v e. I n t h e p ast t h e b attl e f or s ur vi v al 

h as m ai nl y b e e n f o u g ht b y t h e s m all t o 

m e di u m si z e d y ar ds, wit h t h e e x c e pti o n 

of S T X. N o w, t h e l ar g e r y ar ds ar e als o 

b ei n g dr a g g e d i nt o t h e b attl e as D a e w o o 

S hi p b uil di n g  a n d  M ari n e  E n gi n e e ri n g 

( D S M E), o n c e t h e w orl d’s bi g g est y ar d, 

h a s  n o w  c o m e  u n d e r  b a n k  c o nt r ol  

f oll o wi n g l ast y e ar’s U S $ 3 billi o n l oss a n d 

H y u n d ai H e a v y I n d ust ri e s h as l ai d o ff 

6, 0 0 0 st a ff, a c c or di n g t o s e ni or K or e a n 

s o ur c es.

Th e K or e a n D e v el o p m e nt B a n k ( K D B) 

is m ulli n g o v er w h et h er t o s ell its, 3 4 % 

st a k e  i n  D S M E  f oll o wi n g  si g nifi c a nt  

c as h i nj e cti o ns fr o m t h e b a n k. K D B w as 

a  st at e- o w n e d  e ntit y  u ntil  2 0 0 9  w h e n  

it w as pri v atis e d, b ut t h e b a n k d o es still 

o p er at e as a s af et y v al v e f or m u c h of S o ut h 

K or e a’s  m aj or  m a n uf a ct uri n g  i n d ust r y,  

i n cl u di n g h ol di n g a 4 0 % st a k e i n t h e aili n g 

s hi p b uil di n g gi a nt S T X a n d t h e H a nji n 

c h a e b ol  w hi c h  i n cl u d e s  t h e  t r o u bl e d  

n ati o n al c arri er K or e a n Air Li n es.

S h o ul d t h e d e cli n e of n e w or d ers f or 

c o m m er ci al s hi ps c o nti n u e, alli e d wit h t h e 

d e cli n e i n t h e pri c e of cr u d e oil, w hi c h h as 

a p pli e d t h e br a k es t o t h e o ffs h or e m ar k et, 

a  v e r y  diff e r e nt  K or e a n  s hi p b uil di n g  

i n d ustr y m a y b e f or c e d t o e m er g e.

C u r r e nt  e x p e ct ati o n s  a r e  t h at  

s hi p b uil di n g  or d e rs  a n d  t h e  pri c e  of  

n e w s hi ps will n ot r e c o v er t o s ust ai n a bl e 

l e v els u ntil 2 0 2 0. O v er c a p a cit y i n m ost 

s hi p o p er ati n g s e ct ors a n d t h e c hr o ni c 

f ail ur e of t h e gl o b al e c o n o m y t o r e c o v er 

its gr o wt h tr aj e ct or y will s e v er el y h a m p er 

s hi p b uil d ers.

O v er c a p a cit y i n t h e s hi p b uil di n g s e ct or 

h as st art e d t o b e a d dr ess e d i n C hi n a w hi c h 

h as s e e n s o m e 5 0 % of y ar ds eit h er cl os e 

or m er g e d wit h si mil ar e ntiti es. H o w e v er, 

c ur r e nt esti m at es ar e t h at s hi p b uil di n g 

c a p a cit y st a n ds at m or e t h a n 5 0 milli o n 

C G T  w hil e  n e w  or d e rs  at  t h e  ti m e  of  

writi n g st a n d at l ess t h a n 4 5 milli o n C G T, 

s u g g esti n g a 1 0 % o v er c a p a cit y.

T h e s e  fi g u r e s  r e m ai n  fl ui d  wit h  

o v er all c a p a cit y d e cli ni n g as s o m e y ar d 

F e at ur e 2 |  S o u t h K o r e a: o pi ni o n

T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

K or e a n s hi p pi n g h as f a c e d s o m e t o u g h c h all e n g es si n c e t h e w at ers h e d 

m o m e nt i n 2 0 0 8. Wit h t h e c oll a ps e of t h e b a n ki n g s yst e m t h e gl o b al 

e c o n o mi c a n c h or w as m et a p h ori c all y a p pli e d. S e e ki n g s a n ct u ar y i n t h e 

o ffs h or e m ar k et s hi p b uil d ers h a v e r e c e ntl y f o u n d t h at t h er e w as n o hi di n g 

pl a c e. S o K or e a n y ar ds fi n d t h e ms el v es at y et a n ot h er t ur ni n g p oi nt

Tr a p p e d i n t h e li o n’s d e n

S a m s u n g h e a v y i n d u stri e s h a s a gr e e d t o h el p b ail o ut S u n g d o n g d e s pit e t h e S a m s u n g 

s hi p b uil d er h a vi n g d e bt s of n e arl y u S $ 9 billi o n it s elf
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A s t h e w orl d’s l e a di n g s hi p b uil d er, H y u n d ai i s u nri v al e d i n b uil di n g
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Drills hi pV L C CL N G C arri er L P G C arri er



4 2

F e at ur e 2 |  S o u t h K o r e a: o pi ni o n

T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

s p a c e  i s  cl o s e d  d o w n  a n d  t h e  d e art h  

of  n e w  b uil di n g  o r d e r s  i n  b ot h  t h e  

c o m m er ci al v ess el a n d o ffs h or e s e ct ors 

ar e als o d e cli ni n g, pr o b a bl y i n di c ati n g a 

s hi p b uil di n g  o v e r c a p a cit y  si g nifi c a ntl y  

hi g h er t h a n c urr e nt esti m at es.

O n e of t h e m ost n ot a bl e c as u alti es h as 

b e e n R o n gs h e n g i n C hi n a, b ut t h er e h a v e 

b e e n s e ver al mer gers i n Ja p a n a n d a n u m b er 

of y ar ds i n S o ut h K ore a h a ve f ace d di ffic ulties, 

i n cl u di n g  t h e  2 1st  C e nt ur y  S hi p b uil di n g  

C o m p a n y f aili n g, S u n g d o n g n o w u n d er t h e 

c o ntr ol of K ore a E xi m b a n k, a n d t he S hi n a S B 

s hi p y ar d w hi c h is i n re c ei vers hi p a Ther h a vi n g 

s p e nt fi v e y e ars u n d er b a n k c o ntr ol. A d d t o 

t his t h e o n c e pr o u d t a n k er b uil d er at S P P, 

w hi c h is n o w als o u n d er t he c o ntr ol of s e ver al 

b a n ks, a n d t he pi ct ure l o o ks ver y bl e a k.

M e a n w hil e t h e K or e a E xi m b a n k a gr e e d 

wit h S HI t o c o o p er at e i n h el pi n g k e e p 

t h e d e bt-ri d d e n S u n g d o n g y ar d, w hi c h is 

b as e d i n T o n g y e o n g, a fl o at.

K or e a E xi m b a n k is t h e m ai n cr e dit or 

of S u n g d o n g wit h U S $ 1. 7 billi o n of l o a ns 

a n d r ef u n d g u ar a nt e es.

A c c or di n g t o l o c al r e p orts S HI will b e i n 

c h ar g e of S u n g d o n g’s s al es, pr o c ur e m e nt, 

p r o d u cti o n  a n d  t e c h n ol o g y  s e ct o r s.  

E xi m b a n k will m a n a g e t h e y ar d’s h u m a n 

r e s o u r c e s,  l a b o u r  iss u e s  a n d  fi n a n ci al  

m att ers. Th e a gr e e m e nt will b e e ff e cti v e 

f or  f o ur  y e ars  wit h  a n  o pti o n  of  t hr e e 

m or e y e ars.

C ri si s  m a n a g e m e nt  c a n,  h o w e v e r,  

o nl y s er v e t o d el a y t h e d o w n w ar d s pir al 

i n t h e h o p e t h at b ett er ti m es will c o m e 

a r o u n d  t h e  c or n e r.  H o w e v e r,  o nl y  a n  

u pt u r n  i n  v e s s el  or d e rs  c a n  h el p  s a v e 

s o m e of t h e y ar ds n o w m ost at ris k. B ut 

t h at e v e nt u alit y a p p e ars t o b e h o p el ess. 

E sti m at e s  f r o m  Cl ar k s o ns  s hi p br o k e rs 

s u g g e st s  t h at  j u st  8 0 0  s hi p s  will  b e  

d eli v er e d t his y e ar, w hil e ot h er i n d ustr y 

o b s e r v e r s  of  t h e  K or e a n  s hi p b uil di n g  

m a r k et  s a y  t h at  t h e  S o ut h  K o r e a n  

s hi p b uil di n g i n d ustr y will b e p arti c ul arl y 

v ul n er a bl e t o t h e d e cli n e i n or d ers.

M u c h of t h e r e c e nt p ai n e x p eri e n c e d 

b y t h e K or e a n y ar ds h as b e e n c a us e d b y 

t h e c oll a ps e of t h e cr u d e oil pri c e. It is 

u n d erst o o d t h at t h e b as eli n e f or cr u d e oil 

pri c es, i n or d er f or t h e o ffs h or e i n d ustr y 

t o m ai nt ai n or d ers a n d d e v el o p m e nt, is 

o v er U S $ 8 0/ b arr el, wit h c urr e nt oil pri c es 

h o v eri n g at ar o u n d t h e U S $ 4 5- 4 8/ b arr el 

m ar k. Oil a n al ysts e x p e ct pri c es t o h a v e 

r e a c h e d j ust U S $ 5 1/ b ar r el b y t his ti m e 

n e xt y e ar, o ff eri n g littl e h o p e f or a r e vi v al 

a n y ti m e s o o n.

O n e e x p ert t ol d Th e N a v al Arc hitect , “If 

oil pri c es w er e t o r e c o v er t o U S $ 8 0/ b arr el 

t h er e w o ul d still b e a l a g of a b o ut a y e ar 

b ef or e i n v est m e nt i n t h e o ffs h or e i n d ustr y 

w as  r et ur n e d,  b e c a us e  i n v est ors  w o ul d 

w ait t o s e e if t h e oil pri c e w as s ust ai n a bl e 

o v er t h e l o n g t er m.”

F or K or e a t h e d o w nt ur n i n t h e o ffs h or e 

m ar k et h as c o m e at t h e wr o n g ti m e as 

t h e  y ar d s  w e r e  b uil di n g  a  si g nifi c a nt  

ni c h e i n t h e m ar k et, wit h C hi n a l a g gi n g 

i n  t e c h n ol o gi c al  k n o w h o w.  H o w e v e r,  

C hi n e s e  c o m p a n y  Wis o n  h as  w o n  a n  

or d er f or a n F L N G v ess el t o t h e s ur pris e 

of s o m e i n K or e a. 

O n e s e ni or s hi p b uil di n g a n al yst s ai d: 

“ We  di d n’t  e x p e ct  C hi n a  t o  wi n  s u c h  

a c o m pli c at e d or d e r, w e ar e n ot s u r e if 

Wis o n h as t h e t e c h n ol o gi c al k n o w h o w 

t o  b uil d  s u c h  a  v e s s el,  t h e y  will  b e  

d e p e n d e nt  o n  E u r o p e a n  c o m p a ni e s  

o ff eri n g t h e b asi c d esi g n.”

T h e  a n al yst  als o  a d d e d  t h at,  “ C hi n a  

h a s  v e r y  r a pi dl y  c a u g ht  K o r e a  u p  

t e c h n ol o gi c all y,” a n d t his will m e a n t h at 

w h e n t h e u pt ur n i n t h e o ffs h or e b usi n ess 

fi n all y d o es c o m e t h er e will b e a si g ni fi c a nt 

n e w cl ut c h of c o m p etit ors e ati n g a w a y at t h e 

K or e a ns’ m ar k et s h ar e.

Me a n w hil e, t h e s hi p b uil di n g cris es i n t h e 

s hi p y ar ds h as h a d a k n o c k- o n e ff e ct i n t h at 

t h e c o u ntr y’s m ari n e e q ui p m e nt s u p pli ers 

ar e als o n o w i n cris es as t h eir s o ur c e of 

i n c o m e h as b e e n r e d u c e d t o a tri c kl e.

S al e s,  a c c or di n g  t o  l o c al  e q ui p m e nt 

m a n uf a ct uri n g s o ur c es ar e d o w n b y u p 

t o 2 0 % i n 2 0 1 5 c o m p ar e d t o 2 0 1 4 l e v els, 

a n d wit h s hi p a n d o ffs h or e s al es i n t h e 

m aj or y ar ds r e d u c e d b y 3 0 %, “ w e c a n n ot 

e x p e ct a n y i m pr o v e m e nt n e xt y e ar,” t h e 

s o ur c e b e m o a n e d.

O n e e q ui p m e nt m a n uf a ct uri n g s o ur c e 

s ai d  t h at  m a n y  c o m p a ni es  ar e  tr yi n g  t o  

di v ersif y b y l o o ki n g f or m ar kets a br o a d. This 

t a cti c is n ot h a vi n g a n y si g ni fi c a nt s u c c ess 

as m ost of t h e ot h er m aj or s hi p b uil di n g 

r e gi o ns, C hi n a, Ja p a n a n d E ur o p e h a v e t h eir 

e q ui p m e nt m a n uf a ct uri n g i n d ustri es, t h at 

t h e y will s u p p ort w h er e p ossi bl e wit hi n t h e 

l o c al s hi p b uil di n g c o m m u niti es.

H o w e v er, t h er e is s o m e s c o p e t o s ell t o 

t h e s e c o n d ar y n ati o ns s u c h as Si n g a p or e, 

M al a ysi a a n d I n d o n esi a, t h o u g h t h es e ar e 

c o m p ar ati v el y s m all m ar k ets.

O v e r all  t h e  m a r k et  i n  S o ut h  K o r e a 

i s  u n d e r- g oi n g  a  s ei s mi c  s hift  a n d  it 

i s li k el y t h at it will e m e r g e f r o m t hi s 

l at e st c ri si s a l e a n e r a n d m or e f o c u s e d 

i n d ust r y as a r es ult. N A

T h e Thr st b at c h of Tri pl e E s hi p s b ei n g fitt e d o ut at D S M E i n 2 0 1 4 b ef or e t h e y ar d r a n i nt o 

tr o u bl e d ti m e s
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S
hi p pi n g re m ai ns “i n t he d ol dr u ms”, B S 

P ar k a n n o u n c es, as it h as b e e n si n c e 

2 0 0 8.  H e  e x p e cts  t h e  s hi p b uil di n g  

m ar ket t o re c o ver i n 2 0 1 7 ar g ui n g t h at t h e 

y ar ds s h o ul d b e f ull y b o o ke d b y t he n.

H o we ver, a si m pl e ret ur n t o t he pre-crisis 

d a ys re m ai ns u nli k el y as s hi p y ar ds ar o u n d 

t h e gl o b e a n d i n S o ut h K ore a i n p arti c ul ar 

str u g gle wit h o ver-c a p acit y of b ot h s hi ps a n d 

s hi p b uil di n g c a p a cit y. I n 2 0 0 8 m ost K ore a n 

y ar ds o pte d t o ref o c us t heir b usi ness es o n t he 

o ffs h ore m ar ket i n or d er t o we at her t he l oss 

of c o m m erci al v ess el b usi n ess. T o d a y t h at 

o ffs h ore b usi ness h as als o b ee n hit as oil prices 

h a ve c oll a ps e d, wit h W TI still at U S $ 4 4. 6 3 a n d 

Bre nt Cr u de at U S $ 4 8. 1 4 a b arrel at t he ti me 

of writi n g. A n d t he pr os p e cts of a n i ncre as e 

i n t h at l e v el r e m ai n r e m ot e, wit h a n al ysts  

e x p ecti n g cr u de oil prices t o cli m b t o ar o u n d 

U S $ 5 1/ b arrel i n a ye ar’s ti me.

H o w e v er, P ar k d o es n ot b eli e v e t h at t h e 

y ar ds will l o o k f or a n ot her s e ct or t o m ai nt ai n 

t h eir  b usi n ess es:  “I  d o n’t  t hi n k  t h e y  [t h e  

s hi p y ar ds] will e x pl ore ne w are as of b usi ness 

as a n alt er n ati v e t o o ffs h or e. I t hi n k t h e y 

w o ul d r at h er s p e n d t his ti m e c h e c ki n g t h e 

mist a kes of t he p ast a n d stre n gt he ni n g t heir 

te c h ni c al c o m p ete nc e.

“ As K ore a n y ar ds h a v e t h e c a p a bilit y of 

s er vi ci n g a v ari et y of b usi n ess s e ct ors, it is 

n at ur al t h at t he y will f o c us o n a s e ct or wit h 

m or e  d e m a n d.  I  t hi n k  t h e y  ar e  c urr e ntl y  

n u rt u ri n g  t h eir  c o m p etiti v e n ess  a n d  

str e n gt h e ni n g  t h eir  m ar k eti n g  c a p a bilit y  

b y r e vi e wi n g w h at t h e y di d i n t h e f a c e of 

ke e n c o m p etiti o n i n t he p ast a n d i nte nsi vel y 

e n h a nci n g t heir tec h n ol o g y.”

P ar k’s vi e w is n ot m erel y li mit e d t o t h e 

n arr o w e c o n o mics of t he m ariti me i n d ustr y, 

b ut h e p uts t h at i nt o a wi d er c o nt e xt: “ Th e 

d o w nt ur n  of  t h e  m ariti m e  i n d ustr y  is  a n  

i nt er n ati o n al  p h e n o m e n o n  a n d  K or e a n  

s hi p b uil di n g is a p art of it. If y o u l o o k at t he bi g 

pict ure of s hi p pi n g a n d s hi p b uil di n g, t here is a 

ris k t h at gl o b al tr a ns p ort v ol u me is gr a d u all y 

decre asi n g c o m p are d t o t he p ast. 

“ T h e  c h a n g e  of  e c o n o mi c  r ol es  c o ul d  

b e o n e of t h e r e as o ns. I n t h e p ast, t h er e  

w as cl e ar s e gr e g ati o n b et w e e n t h e c o u ntr y 

of r a w m at eri al ori gi n a n d t h e c o u ntr y of 

m a n uf a ct uri n g. H o w e v er, c urr e ntl y, w e ar e 

s e ei n g a tr e n d t o w ar ds a gr e at er v ol u m e of 

r a w m at eri als b ei n g pr o c ess e d wit hi n t h e 

c o u ntr y of ori gi n b ef or e b ei n g tr a ns p ort e d 

t o t h e n e xt l o c ati o n. If t his is t h e c as e, t h e n 

a c o nsi d er a bl e r e d u cti o n of b ul k c ar g o es  

will o c c ur, w hi c h will i n e vit a bl y a ff e ct t h e 

tr a ns p ort v ol u me of vess els.

“ Th ere is a c o n c er n t h at t h e d e cre as e of 

tr a ns p ort mi g ht bri n g a b o ut t h e d e cli n e of 

t he s hi p pi n g ec o n o m y a n d a ffect t he s hi p pi n g 

i n d ustr y i n t he f ut ure.”

As a res ult of t h e d o w nt ur n cl assi fi c ati o n 

s o cieties h a ve als o h a d t o m a ke c h a n ges t o t he 

w a y t h at t h e y o p er ate a n d, li ke t he s hi p pi n g 

li n es a n d s hi p y ar ds, t h e y t o o are s uff eri n g 

fr o m t h e i nt e nsi fi c ati o n of c o m p etiti o n a n d 

t h e c o ns e q u e n c es of t h at h ei g ht e n e d st at e  

of c o m p etiti o n. Ac c or di n g t o Par k, K R h as 

a d o pt e d  a  str at e g y  t h at  l a ys  e m p h asis  o n  

str ate gic p art ners hi ps.

“ We h a ve d e vel o p e d ‘ B e y o n d C o m pli a n c e’, 

a sl o g a n w e cr e at e d at t h e b e gi n ni n g of t h e 

y e ar a n d s u ms u p o ur c h a n g e i n str at e g y.  

It m e a ns t h at i n a diffi c ult a n d sl u g gis h 

m ar k et, w e ar e cr e ati n g m ut u all y b e n e fi ci al 

p art n ers hi ps a cr oss t h e i n d ustr y b y o ff eri n g 

o pti mis e d s ol uti o ns t o o ur c ust o m ers w hi c h 

g o b e y o n d j ust o b e yi n g t h e r ul es.

“ Th e d o w nt ur n of t h e K or e a n s hi p pi n g 

i n d ust r y  of  c o urs e  dir e ctl y  aff e cts  us  

as  a  cl assifi c ati o n  s o ci et y  b usi n ess.  T h e  

w e a k e ni n g a bilit y of s hi p pi n g c o m p a ni es 

t o  pl a c e  or d ers,  fl e et  r estr u ct uri n g  a n d  

e x c essi v e c o m p etiti o n a m o n g cl assi fi c ati o n 

s o ci eti es ar e all c h all e n g es f or K R t o f a c e. 

O ur f o c us is o n s u p p orti n g o ur c ust o m ers 

b y pr o vi di n g t e c h ni c al s er vi c es t h at i m pr o v e 

t h eir s hi ps’ o p er ati o n al e ffi ci e n ci es.”

Th e B e y o n d C o m pli a n c e str at e g y d o es 

n ot st o p at p art n ers hi ps, b ut h as als o l o o k e d 

at s u p p orti n g i n n o v ati o n fr o m e q ui p m e nt 

m a n uf a ct ur ers a n d ot h ers i n a n e ff ort t o 

b o ost t h e i n d ustr y.

“ We  ar e  gr e at  b eli e v ers  i n  s u p p orti n g  

r es e ar c h  a n d  d e v el o p m e nt.  We  r e c e ntl y  

F e at ur e 2 |  K o r e a

T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

I n a fr a n k i nt er vi e w wit h The N a v al Arc hitect  K or e a n R e gist er C h air m a n & 

C E O B S P ar k s h ar es his vi e ws o n t h e cl ass m ar k et, t h e s hi p b uil di n g i n d ustr y, 

n e w f err y r e g ul ati o ns a n d t h e I M O S e cr et ar y- G e n er al el e ct Ki-t a c k Li m

B e y o n d C o m pli a n c e: t h e w orl d 
a c c or di n g t o P ar k

K or e a n r e gi st er C h air m a n & C e o B S P ar k b eli e v e s t h at t h e m ariti m e I n d u str y m u st l e ar n t o 

m a n a g e cri s e s b ett er
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F e at ur e 2 |  K o r e a

o pe ne d t he w orl d’s first gree n-s hi p e q ui p me nt 

t est c ertifi c ati o n c e ntr e w hi c h is a cti n g as  

a h u b of i n n o v ati o n f or t his vit al are a. B y 

o fferi n g a c erti fi c ati o n s yst e m f or t h e l at est 

gre e n-s hi p te c h n ol o gi es, we are h el pi n g t h e 

R & D  d e p art m e nts  of  m ari n e  e q ui p m e nt  

m a n uf act urers c o m merci alis e t heir acti vities,” 

e x pl ai ne d Par k.

He a d de d: “ We e n de a v o ur t o di versif y o ur 

b usi ness p ortf oli o b y rei nf orci n g n o n- m ari ne 

b usi n ess s u c h as n a v al s er vi c es, c erti fi c ati o n 

a n d o ffs h ore as well as i nter n ati o n al m ar keti n g 

t o e x pl ore m ore b usi ness ar o u n d t he w orl d.”

H o we ver, t he i nte nsi fic ati o n of c o m p etiti o n 

i n e vit a bl y c o m es d o w n t o pri c e a n d P ar k  

a d mitte d t h at a b attle b et wee n cl ass s o cieties is 

r a gi n g as t he y str u g gle f or m ar ket s h are.

“ A b attle f or t he tr a nsfer of cl ass is ha p pe ni n g 

a n d t h e c o m p etiti o n c e ntres ar o u n d eit h er 

pri c e or s er vic e,” he s a ys, a d di n g t h at, “s o me 

cl ass s o cieties are alre a d y fi g hti n g f or fees.”

P ar k s a ys a n u m b er of cl ass s o ci eti es ( h e 

d e cli n e d t o n a me a n y), were o fferi n g fi ve ye ar 

bl o c k f e es at re d u c e d r at es. He s ai d t h at K R 

d o es n ot at t his ti me o ffer fi ve ye ar bl o c k fe es, 

“ b ut we m a y d o i n t he f ut ure, if t he s hi p o w ner 

is  ri g ht  a n d  t h e  b usi n ess  e n vir o n m e nt  

s u p p orts it”.

C urre ntl y K R is c o nce ntr ati n g o n e x p a n di n g 

its p ortf oli o wit h s u b m ari n es, w ars hi ps a n d 

c o ast g u ar d vess els, “ we are still t o o reli a nt o n 

s hi p pi n g, w hic h is still 6 0 % of o ur b usi ness,” 

s a ys  P ar k.  K R  h as  r e c e ntl y  e x p a n d e d  its  

b usi n ess  i nt o  q u alit y  ass ur a n c e,  c ertif yi n g  

ste el pl ate us e d f or bri d ge b uil di n g. A n d t he 

c o m p a n y is tr yi n g t o re b uil d its re p ut ati o n 

f oll o wi n g t he d a m a gi n g Se w ol a ff air.

I n  a  fr a n k  a d missi o n  P ar k  s ai d  t h at  

K R  h a d  l ost  ar o u n d  8 0  cli e nts  f or  a  

n u m b er  of  r e as o ns,  m ai nl y  b a n kr u pt c y.  

“ D a e b o I nt er n ati o n al h as g o n e i nt o b a n k 

m a n a g e m e nt, S a ms u n is n o w u n d er c o urt 

m a n a g e m e nt as w as P a n O c e a n w hi c h h as 

n o w b e e n b o u g ht b y D a eli n,” h e s ai d.

T his  h as  l e d  K R  t o  e x pl or e  o v ers e as  

m ar k ets  wit h  o n e  n o n- K or e a n  o w n er,  

B er n h ar d S c h ult e, re gist eri n g 2 0 s hi ps wit h 

t he K ore a n re gister. “ N o b o d y e x p e cte d t h at,” 

l a u g hs P ar k, a d di n g t h at “ Th e o w n ers h a d 

c o n fi d e nc e i n t h e net w or k a n d t he pri ci n g”.

The net w or k t h at Par k is referri n g t o is t he 

restr u ct ure d K ore a n R e gister w hi c h h as c ut 

t he n u m b er of di visi o ns t h at it h a d fr o m 4 1 t o 

3 3 wit h te a ms mer ge d a n d ei g ht te a m le a ders’ 

p osts b ei n g l ost. A n e m p h asis h as als o b e e n 

p ut o n tr ai ni n g wit h s ur ve y ors b ei n g gi ve n 

t he necess ar y t o ols t o d o a hi g hl y e fficie nt a n d 

det aile d j o b.

“ S ur v e y ors m ust b e c orre ct [f or t h e j o b] 

t he y m ust h a ve e x p erie nce, a n d we will p ut t he 

m ost e x p erie nce d s ur ve y ors i nt o t he fr o ntli ne 

t o pr ot e ct t h e cli e nt. This is m y pri n ci pl e,” 

cl ai ms Par k.

He is a w are of t h e d a m a g e d o n e t o t h e 

re p ut ati o n of t he K ore a n m ariti me s e ct or b y 

t he tr a gic l oss of t he ferr y Se w ol,  a n acci de nt 

i n w hi c h ar o u n d 4 0 0 p e o pl e, m ai nl y s c h o ol 

c hil dre n, l ost t heir li ves.

Par k b eli e ves t h at t he ferr y de p arte d fr o m 

I nc h o n wit h o ut s u ffi ci e nt b all ast t o st a bilis e 

t he vess el a n d wit h c ar g o, b ot h c o nt ai ners a n d 

tr uc ks, n ot pr o p erl y s ec ure d. Li m Ki-t ac k, t he 

ne wl y el e cte d S e cret ar y- G e ner al of t he I M O 

w h o will t a ke o ffi c e i n Ja n u ar y n e xt ye ar, is 

a w are of t he di ffic ulties c a us e d b y t he l ac k of 

re g ul ati o n i n t he l o c al s hi p pi n g m ar ket. 

Acc or di n g t o Par k, Li m a n d t he I M O w a nt 

t o  e xt e n d  I M O  r e g ul ati o ns  t h at  c urr e ntl y  

o nl y  c o v er  i nt er n ati o n al  s hi p pi n g.  T h es e  

i nter n ati o n al r ules s h o ul d b e a p plie d t o l o c all y 

o p er ate d “ferri es a n d fis hi n g b o ats t o o”, s uc h 

as Se w ol;  c urre ntl y t hes e vess els are s u bject t o 

g o ver n me nt re g ul ati o n.

K R  is  als o  l o o ki n g  t o  f urt h er  i m pr o v e  

s afet y b y i ncre asi n g t he n u m b er of s ur ve y ors 

s e nt o ut t o j o bs. “ Us u all y o nl y o n e s ur ve y or 

c o m pl et es a s ur v e y o n a v ess el, b ut I h a v e 

or d er e d  t h at  t w o  s ur v e y ors  will  n o w  g o  

t o e a c h s ur v e y j o b t o i m pr o v e s ur v e yi n g  

e ffi ci e nc y,” e x pl ai ne d Par k.

I ncre asi n g t he n u m b er of s ur ve y ors s e nt t o 

a j o b at a ti me of dee p i n d ustr y crisis will eit her 

pr o ve t o b e fi n a nci al s uici de or a cle ver m o ve 

t o di ffere nti ate K R fr o m its c o m p etit ors. Eit her 

w a y, Par k b elie ves t h at t he i n d ustr y m ust le ar n 

t o m a n a ge cris es b etter.

“ T h e  i nt e r n ati o n al  s hi p pi n g  a n d  

s hi p b uil di n g  m ar k ets  ar e  s uff eri n g  a n d  I  

e x p e ct t his sl u g gis h m ar ket will c o nti n u e f or 

t he ti me b ei n g. The o n g oi n g e c o n o mic crisis 

s ee ms t o h a ve b ec o me a p art of o ur d ail y li ves 

a n d h as b ec o me a n e ver y d a y c h alle n ge f or us 

all. Crisis is s o met hi n g t h at we h a ve t o m a n a ge.

“ We  h a v e  t o  b e  pr e cis el y  a w ar e  of  t h e  

sit u ati o n a n d m a n a ge t he crisis a n d t he ris k 

b y e ffi ci e ntl y m a ki n g us e of res o urc es s u c h 

as t e c h n ol o g y, c a pit al, d at a a n d m a n p o wer. 

I b eli e ve t h at we will m e et t h es e c h all e n ges 

t hr o u g h g o o d m a n a g e m e nt. I s e e K R as a 

c o m pr e h e nsi v e t e c h ni c al a d vis or w hi c h is  

c o nst a ntl y m a n a gi n g its a n d its c ust o mers’ ris k 

i n t he m ost e fficie nt w a y i n a n e ver-c h a n gi n g 

i n d ustr y. We n e e d t o b e pr e p ar e d f or t h e  

r e g ul ar  c y cl e  of  d o w nt ur n  a n d  u pt ur n  of  

s hi p pi n g a n d s hi p b uil di n g.”

T h e s e  ai m s  a r e  d efi nit el y  B e y o n d  

C o m pli a n c e.  N A

O
w n ers  h a v e  r ail e d  a g ai nst  t h e  

i ntr o d u cti o n of t h e B all ast Wat er 

Tr e at m e nt C o n v e nti o n ( B W T C) 

a n d t h eir pr ot ests h a v e s u c c essf ull y d el a y e d 

t h e r e g ul ati o n f or m or e t h a n 1 0 y e ars.

S o m e of t h e c o m pl ai nts r ais e d b y o w n ers 

a n d t h eir l o b b y gr o u ps h a v e b e e n j usti fi e d 

as t h e B W T C w as d e v el o p e d b ef or e t h e 

t e c h n ol o g y w as i n pl a c e t h at w o ul d all o w 

t h e pr o p er e nf orc e m e nt of t h e r e g ul ati o n.

O w n e rs  w e r e  als o  c o n c e r n e d  wit h  

t h e hi g h c ost of i nst alli n g B all ast Wat er 

Tr e at m e nt  S yst e ms  ( B W T S),  wit h  s o m e  

s yst e ms i niti all y c osti n g i n e x c ess of U S $ 2 

milli o n t o b u y a n d i nst all p er s hi p pl us t h e 

S hi p o w n ers ar e l o o ki n g t o li mit t h e c ost of fitti n g B all ast Wat er Tr e at m e nt 

S yst e ms t hr o u g h a r e g ul at or y l o o p h ol e. Th e r ul es as t h e y st a n d c o ul d s e e 

m a n y s hi ps d el a yi n g t h e fitti n g of tr e at m e nt s yst e ms b y fi v e y e ars or i n s o m e 

c as es t h e y m a y n e v er h a v e t o fit t h e m at all

O w n ers s e e k t o miti g at e B W T C c osts
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e n er g y c osts f or o p er ati n g t h e s yst e m. A n d 

u nli k e ot h er gr e e n t e c h n ol o g y t h er e w as n o 

p a y b a c k f or o w n ers, m er el y c osts a n d a n 

a v oi d a n c e of fi n es a n d ot h er s a n cti o ns f or 

f aili n g t o m e et r e g ul ati o ns.

H o w e v er,  c urr e nt  r e g ul ati o ns  r e q uir e  

o w n ers t o fit B W T S i n t h e first s ur v e y f or 

t h e v ess el a Th er t h e B W T C e nt ers i nt o f orc e. 

Mi k e L e e t h e s al es & M ar k eti n g Dir e ct or 

at Te c h cr oss i n B us a n, S o ut h K or e a, t ol d 

The N a v al Arc hitect  t h at s o m e o w n ers w er e 

bri n gi n g f or w ar d t h e d at e of t h eir s hi ps’ 

s ur v e y s o t h at t h e v ess els will h a v e u p t o 

a n ot h er fi v e y e ars wit h o ut h a vi n g t o fit a 

b all ast cl e a ni n g s yst e m.

“ O w n ers  c a n  t h e n  w ait  u ntil  t h e  s hi p  

is  r e a d y  f or  s cr a p pi n g  or  f or  t h e  pri c es  

of  B W T S  t o  c o m e  d o w n  si g nifi c a ntl y,”  

e x pl ai n e d L e e.

All n e w b uil ds will b e r e q uir e d t o b e fitt e d 

wit h a B W T S at t h e ti m e of c o nstr u cti o n.

B all a st  w at e r  t r e at m e nt  s y st e m s  

m a n uf a ct ur ers,  i n cl u di n g  Te c h cr oss  a n d  

N K h a v e r e p ort e d t h at s e ns or f ail ur es ar e 

a pr o bl e m f or t h eir s yst e ms, wit h s e ns ors 

n e e di n g t o b e r e pl a c e d e v er y t w o t o t hr e e 

y e ars. B ot h c o m p a ni es b u y t h e s e ns ors us e d 

i n t h eir s yst e ms fr o m a n o utsi d e s o ur c e a n d 

J a e- c h ul J u n g, assist a nt m a n a g er of s al es 

at N K i n B us a n, s a ys “ We ar e h a vi n g t o 

r e pl a c e s e ns ors a Th er t w o t o t hr e e y e ars, b ut 

t h e y ar e g etti n g m or e r eli a bl e.”

B ot h c o m p a ni es als o i d e nti fi e d c r e w 

tr ai ni n g as a cr u ci al el e m e nt t o t h e s af e, 

e ffi ci e nt a n d e ff e cti v e o p er ati o n of B W T S. 

L e e  s ai d  Te c h c r o s s  h a d  e st a bli s h e d  

t r ai ni n g c e nt r es i n K or e a a n d M u m b ai, 

I n di a,  w hi c h  off e r  t r ai ni n g  s e s si o n s  

f r e e of c h ar g e b e c a us e t h e c r e w “ n e e d 

t o  b e  e d u c at e d ”  i n  t r o u bl e - s h o oti n g   

a n d m ai nt e n a n c e.

L e e s ai d t h at t h e tr ai ni n g pr o gr a m m e 

h a d  b e e n  e st a bli s h e d  f oll o wi n g  t w o  

e x pl osi o ns c a us e d b y b ot h “ h u m a n err or 

a n d a d esi g n f a ult”. B ot h e x pl osi o ns h a d 

b e e n  c a us e d  b y  t h e  cr e w  b eli e vi n g  t h at 

t h e B W T S h a d s h ut d o w n, b ut i n f a ct t h e 

s yst e m  w as  still  r u n ni n g.  “ T his  c a us e d  

a  b uil d- u p  of  pr ess ur e  a n d  fi n all y  a n  

e x pl osi o n,” e x pl ai n e d L e e, a d di n g t h at t h e 

i niti al s ol uti o n w as t o fit a pr ess ur e r eli ef 

v al v e,  b ut  n o w  t h e y  h a v e  n e w  s yst e ms  

i n pl a c e t h at will pr e v e nt t h e b uil d u p of 

pr ess ur e alt o g et h er.

O v er all Te c h cr oss h as si g n e d c o ntr a cts 

f or 8 6 9 u nits si n c e 2 0 0 9 u p t o 1 J ul y t his 

y e ar wit h 5 9 8 u nits d eli v er e d t o t h e y ar ds, 

1 9 0 c o ntr a cts w er e si g n e d i n 2 0 1 4 a n d 2 2 0 

i n 2 0 1 5. N K s a ys it h as h a d 4 0 4 or d ers i n 

t ot al u p t o 2 0 1 4 wit h 1 0 5 s yst e ms i nst all e d 

a n d 5 9 s hi ps h a v e b e e n d eli v er e d.

B ot h  N K  a n d  Te c h c r o s s  s ai d  t h at  

b et w e e n  2 5 - 5 0 %  of  s hi p s  fitt e d  wit h  

B W T S ar e a ct u all y o p er ati n g t h e m a n d 

t h at t his gi v es t h e m a n uf a ct u r e rs s o m e 

o p er ati o n al f e e d b a c k t h at w as pr e vi o usl y 

u n a v ail a bl e.  N eit h e r  m a n uf a ct u r e r  

r e p ort e d a n y m aj or pr o bl e ms f r o m t h e 

s yst e ms i n o p er ati o n. N A

C O N G R E S S
H E L SI N KI  |  J U N E 6 – 1 0, 2 0 1 6

M e eti n g t h e f ut ur e of c o m b u sti o n e n gi n e s 
2 8t h CI M A C W O R L D C O N G R E S S 

C o m b u sti o n E n gi n e T e c h n ol o g y f or S hi p Pr o p ul si o n | P o w er G e n er ati o n | R ail Tr a cti o n

HI G H LI G H T S

S A V E 
T H E 

D A T E!

T E C H NI C A L P R O G R A M M E
·  O v er 2 0 0 l e ct ur e s a n d p a p er s

E X HI BI TI O N
·  Pr e s e nt ati o n of n e w 
t e c h n ol o gi e s a n d pr o d u ct s

N E T W O R KI N G
·  M or e t h a n 1, 0 0 0 i nt er n ati o n al 
e x p ert s 

T E C H NI C A L T O U R S 
·  Vi sit s t o l o c al i n d u str y 

S O CI A L E V E N T S
·  Of fi ci al R e c e pti o n a n d 
G al a Di n n er

L e ar n m or e a b o ut t h e 2 8t h CI M A C W orl d C o n gr e s s!
w w w. ci m a c c o n g r e s s. c o m
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D
es pit e  p r e v e nt ati v e  eff o rt s,  

s hi p s  e x p e ri e n c e  a c ci d e nt al  

d a m a g e  f r o m  c olli si o n s,  

g r o u n di n g s a n d e x pl o si o ns w hi c h m a y 

p o s e a ri s k t o t h e s af et y of t h e s hi p’s 

p e r s o n n el,  t h e  v e s s el  it s elf  a n d  t h e  

s u r r o u n di n g e n vi r o n m e nt.

A d diti o n all y,  r e c e nt  hi g h - p r ofil e  

m a ri n e  i n ci d e nt s  h a v e  s h o w n  t h e  

pr e s s u r e t h at i s pl a c e d o n s hi p- o w n e rs 

i n  t h e  aft e r m at h  of  a  c a s u alt y.  T hi s  

h a s  hi g hli g ht e d  t h e  n e e d  t o  b ett e r  

u n d e r st a n d  t h e  r e si d u al  st r e n gt h  of  

t h e  st r u ct u r e,  n ot  o nl y  d u ri n g  t h e  

i niti al st a bili s ati o n of t h e v e s s el at t h e 

i n ci d e nt sit e, b ut al s o i n m a n a gi n g t h e 

t r a nsit of t h e d a m a g e d v e s s el s af el y t o a 

p ort or r e p ai r f a cilit y.

H ull gir d er ulti m at e str e n gt h
W h e n  c o n si d e ri n g  a n  i n c r e a si n g  

l o n gi t u di n al  b e n di n g  m o m e nt,  

t h e  st r u ct u r al  m e m b e r s  of  a  h ull  

c r o ss- s e cti o n  will  b e gi n  t o  f ail  d u e  t o 

b u c kli n g  o r  yi el di n g.  T h e  m a xi m u m  

c a p a ci t y  of  t h e  c r o s s - s e c ti o n  

b ef o r e  c o m pl et e  gl o b al  c oll a p s e  i s  

k n o w n  a s  t h e  h ull  gi r d e r  ulti m at e   

str e n gt h ( H G U S).

H G U S a s s e s s m e nt i s o n e of t h e m o st 

f u n d a m e nt al a n al y s e s f o r d et e r mi ni n g 

t h e gl o b al st r e n gt h of t h e v e ss el i n b ot h 

i nt a ct a n d d a m a g e d c o n diti o ns.

M a n y  st u di e s  h a v e  e x a mi n e d  t h e  

r esi d u al H G U S of d a m a g e d v ess els a n d 

v ari o us a p pr o a c h es h a v e b e e n pr o p os e d; 

fr o m si m pli fi e d f or m ul a e t o f ull n o nli n e ar 

fi nit e el e m e nt a n al ysis ( N L F E A).

T h e  a p p r o a c h  m o s t  wi d el y  

i m pl e m e nt e d f or t h e e v al u ati o n of t h e 

r e si d u al  H G U S  i s  t h e  S mit h  m et h o d, 

als o k n o w n as t h e i n cr e m e nt al-it er ati v e 

m et h o d  ( I I M ).  T hi s  m et h o d ol o g y  

i s  e m pl o y e d  d u ri n g  t h e  d e si g n  st a g e  

i n  t h e  I nt e r n ati o n al  A s s o ci ati o n  

F e at ur e 3 |  S Hi p S a f e t y

T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

S u c c essf ul r esi d u al str e n gt h a n al ysis d uri n g a n e m er g e n c y r es p o ns e d e p e n ds 

o n usi n g si m pli fi e d a p pr o a c h es t o e ns ur e t h at r a pi d a n d a c c ur at e g ui d a n c e is 

pr o vi d e d t o i nt er est e d p arti es. Th e li mit ati o ns of t h es e si m pli fi e d a p pr o a c h es 

s h o ul d b e u n d erst o o d a n d v ali d at e d b y m or e a d v a n c e d m et h o ds, writ e 

M arti n Petri ci c a n d Eri c Va n D er H or n, A B S

T e sti n g a v ess el’s m ettl e

a c c ur a c y i n a s s e s si n g r e si d u al str e n gt h f oll o wi n g a n a c ci d e nt c a n b e cr u ci al

fi g ur e 1: M o m e nt - c ur v at ur e c ur v e s f or i nt a ct t a n k er
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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 
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Or d er s f or 5 3 5 v e s s el s i n 2 0 1 4!

F F S Gr o u p
w w w.fifi s y st e m s. c o m

D e si g n b y A n g g o r o H a ri s 2 0 1 5

A B C a u dit e d cir c ul ati o n 1 5, 8 1 2
*

J a n u ar y t o D e c e m b er 2 0 1 4

F A C T , n ot FI C TI O N
I F Y O U R N E X T  A D V E R TI SI N G S C H E D U L E 

I N C L U D E S TI T L E S 
T H A T A R E N’ T A U DI T E D  F O R 

CI R C U L A TI O N.....a s k....  W H Y ?

* 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)
1 J a n u ar y t o 3 1 D e c e m b er 2 0 1 4
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F e at ur e 3 |  S Hi p S a f e t y

of  Cl a s sifi c ati o n  S o ci eti e s’  ( I A C S )  

C o m m o n St r u ct ur al R ul es ( C S R).

t h e i n cr e m e nt al -it er ati v e 
m et h o d
Th e II M is b as e d o n t h e ass u m pti o n t h at 

t h e v ess el’s pris m ati c h ull gir d er b e h a v es 

li k e  a  b e a m.  N a vi er’s  h y p ot h esis  st at es  

t h at  f or  a  b e a m  s u bj e ct e d  t o  b e n di n g,  

pl a n e  s e cti o ns will r e m ai n pl a n e as t h e 

c u r v at u r e  or  m o m e nt  is  c o nti n u o usl y  

i n cr e as e d. B as e d o n t his h y p ot h esis, t h e 

II M ass u m es t h at t h e h ull gir d er f ail ur e 

will  b e  d u e  t o  stiff e n e d  p a n el  f ail u r e  

b et w e e n t w o tr a ns v ers e fr a m es, als o c all e d 

i nt er-fr a m e c oll a ps e. This ass u m pti o n of 

t h e i nt er-fr a m e c oll a ps e f ail ur e m o d e h as 

b e e n v ali d at e d f or i nt a ct v ess els t hr o u g h 

c o m p aris o ns wit h N L F E A r es ults.

I n t h e II M, a r e pr es e nt ati v e tr a ns v ers e 

s e cti o n  of  t h e  h ull  gi r d e r  is  di vi d e d  

i nt o  s m all  l o n git u di n al  st r u ct u r al  

el e m e nts. E a c h el e m e nt is ass u m e d t o a ct 

i n d e p e n d e ntl y as t h e e ntir e h ull str u ct ur e 

is l o a d e d a n d t h e r es ulti n g b e h a vi o ur of 

e a c h  str u ct ur al  el e m e nt  t o  t his  a p pli e d  

l o a d is d et er mi n e d usi n g pr e- c al c ul at e d 

el asti c- pl asti c  st r e ss- st r ai n  c u r v e s  ( or  

e n d-s h ort e ni n g c ur v es).

T h e  n e ut r al  a xis  of  t h e  t r a ns v e rs e  

s e cti o n  is  l o c at e d  at  t h e  e q uili bri u m  

p ositi o n d et er mi n e d b y t h e b al a n ci n g of 

t h e t e nsil e a n d c o m pr essi v e a xi al f or c es. T o 

a p pl y a b e n di n g m o m e nt o n t h e s e cti o n, 

t h e  a p pli e d  c ur v at ur e  is  i n cr e as e d  i n  a  

pr o c ess c all e d c ur v at ur e c o ntr ol, d uri n g 

w hi c h, i n cr e m e nt al v erti c al a n d h ori z o nt al 

c ur v at ur es ar e a p pli e d t o t h e s e cti o n wit h a 

pr es cri b e d r ati o, φ H/ φ V.

As  t h e  c u r v at u r e  is  i n c r e as e d,  t h e  

str u ct ur al  r es p o ns e  of  t h e  l o n git u di n al  

el e m e nts  will  r es ult  i n  t h e  n e utr al  a xis  

s hi Thi n g t o m ai nt ai n e q uili bri u m. A Th er e a c h 

i n cr e m e nt i n c ur v at ur e, t h e c orr es p o n di n g 

r es ult a nt  m o m e nt  c arri e d  b y  all  of  t h e  

str u ct ur al el e m e nts c a n b e c al c ul at e d. This 

r e pr es e nts t h e b e n di n g m o m e nt- c ur v at ur e 

r el ati o ns hi p.  T h e  ulti m at e  st r e n gt h  of  

t h e  h ull  gir d er  is  d efi n e d  as  t h e  p e a k  

v al u e of t h e b e n di n g m o m e nt- c ur v at ur e 

r el ati o ns hi p.

T h e  t r a diti o n al  II M,  gi v e n  a s  t h e  

r e q uir e m e nt  i n  C S R,  is  b as e d  o n  t h e  

c u r v at u r e  c o nt r ol  m et h o d,  w h e r e  t h e  

h o ri z o nt al  c u r v at u r e  i s  c o n st r ai n e d,  

φ H = 0. fiis is e q ui v al e nt t o r estr ai ni n g t h e 

n e utr al a xis of t h e s e cti o n t o b e p ar all el 

t o t h e b as eli n e. fi us, at e a c h c ur v at ur e 

i n c r e m e nt,  t h e  c or r es p o n di n g  a p pli e d  

v erti c al a n d h ori z o nt al b e n di n g m o m e nts 

r e pr es e nt t h e a p pli e d m o m e nts n e c ess ar y 

f or  c o nstr ai ni n g  t h e  n e utr al  a xis  t o  b e  

p ar all el t o t h e b as eli n e. 

D uri n g t h e d esi g n st a g e, t h e i nt a ct cr oss 

s e cti o n c o nsi d er e d is t y pi c all y s y m m etri c al 

a b o ut t h e c e ntr eli n e. W h e n a p pl yi n g t h e 

II M  c ur v at ur e  c o nt r ol  m et h o d  t o  t his  

s y m m etri c s e cti o n, it is a p p ar e nt t h at t h e 

h ori z o nt al  b e n di n g  m o m e nt  n e c ess ar y  

t o c o nstr ai n t h e h ori z o nt al c ur v at ur e is 

al w a ys  z e r o.  T his  c o n v e ni e ntl y  all o ws  

t h e  t r a diti o n al  II M  ulti m at e  b e n di n g  

m o m e nt r es ults t o b e e v al u at e d b y dir e ctl y 

c o m p ari n g t h e m wit h t h e d esi g n v erti c al 

b e n di n g m o m e nt.

W h e n t h e cr oss s e cti o n is as y m m etri c, 

t h e a p pli e d h ori z o nt al b e n di n g m o m e nt 

r e q uir e d t o k e e p t h e n e utr al a xis p ar all el t o 

t h e b as eli n e will n o l o n g er b e z er o. As t h e 

c ur v at ur e is i n cr e as e d, t h e c orr es p o n di n g 

a p pli e d v erti c al a n d h ori z o nt al b e n di n g 

m o m e nt s  will  c h a n g e  n o nli n e arl y  t o  

m ai nt ai n t h e pr es cri b e d c ur v at ur e r ati o. 

Th us, w h e n t h e p e a k v al u e of t h e b e n di n g 

m o m e nt- c ur v at ur e r ati o is r e a c h e d, t h e 

c orr es p o n di n g a p pli e d b e n di n g m o m e nt 

r e pr es e nts a c o m bi n ati o n of b ot h v erti c al 

a n d  h ori z o nt al  b e n di n g.  T hi s  m a k e s  

it  i m p ossi bl e  t o  e v al u at e  t h e  r es ulti n g  

ulti m at e str e n gt h v al u e wit h a n y s p e ci fi c 

a p pli e d b e n di n g m o m e nt v al u e. 

t h e e n h a n c e d iiM 
T o  o v e r c o m e  t h e  li mit ati o n s  of  t h e  

t r a diti o n al  II M  m et h o d  i n  h a n dli n g  

a s y m m et ri c al  s e cti o n s  o r  c o m bi n e d  

l o a di n g c as es, a n E n h a n c e d II M ( EII M) 

c a n  b e  c o nsi d e r e d.  T h e  EII M  us es  a n  

alt e r n ati v e  m e a ns  of  i n c r e m e nt al  l o a d  

c o nt r ol  c all e d  t h e  m o m e nt  c o nt r ol  

m et h o d.  F o r  t h e  m o m e nt  c o nt r ol  

a p p r o a c h,  i n st e a d  of  c o nt r olli n g  t h e  

c ur v at ur e r ati o, t h e v erti c al a n d h ori z o nt al 

b e n di n g  m o m e nts  r ati o  a p pli e d  t o  t h e 

s e cti o n is pr es cri b e d, M H/ M V. 

T his  a p pr o a c h  e ns ur es  t h at  t h e  h ull  

gir d er ulti m at e m o m e nt c a n b e c o m p ar e d 

wit h a n y a p pli e d bi a xi al b e n di n g m o m e nt. 

t a bl e 1 C o m p ari s o n of ii M a n d eii M r e s ult s ii M H G U S r e s ult s f or a p pli e d V B M

I n cr e m e nt al-
It er ati v e M et h o d

 E n h a n c e d I n cr e m e nt al-
It er ati v e M et h o d

C o m p ari s o n 
(II M v s EII M)

S hi p T y p e              D a m a g e H o g gi n g [ G N m]     S a g gi n g [ G N m]  H o g gi n g [ G N m]     S a g gi n g [ G N m] % Diff ( H)               % Diff ( S)

I nt a ct 9. 4 4 3 - 8. 1 7 6 9. 4 4 4 - 8. 1 8 0 - 0. 0 1 %   - 0. 0 5 %

F P S O C olli si o n 8. 7 0 0 - 6. 9 6 2 8. 2 3 9 - 6. 7 3 3 5. 3 0 %   3. 2 8 %

Gr o u n di n g 6. 5 6 5 - 6. 5 9 4 6. 3 7 9 - 6. 2 8 5 2. 8 4 %   4. 6 8 %

        

I nt a ct 1 7. 5 6 4 - 1 5. 2 2 4 1 7. 5 6 6 - 1 5. 2 3 2 - 0. 0 2 %   - 0. 0 5 %

T a n k er  C olli si o n 1 5. 1 5 6 - 1 2. 1 4 5 1 3. 9 0 2 - 1 1. 4 8 1 8. 2 7 %   5. 4 6 %

G r o u n di n g 1 3. 5 1 6 -1 3. 5 8 6 1 3. 3 7 2 -1 3. 2 6 8 1 . 0 6 %   2. 3 4 %

        

Int a ct 1 6. 3 6 8 -1 4. 4 8 2 1 6. 3 7 8 -1 4. 4 9 2 -0. 0 6 %   -0. 0 6 %

B ul k C arri er C olli si o n 1 4. 8 7 4 -1 2. 1 6 7 1 3. 5 7 2 -1 1. 5 1 8 8 . 7 6 %   5. 3 3 %

G r o u n di n g 1 2. 0 0 3 -1 3. 5 9 0 1 1. 9 4 6 -1 2. 9 1 6 0 . 4 8 %   4. 9 6 %

N A O ct 1 5 - p 4 8 + 5 0 + 5 2 + 5 4 + 5 5.i n d d   5 0 2 2/ 0 9/ 2 0 1 5   1 5: 4 3: 0 1



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 O N
Offi 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 o m

T e l:  ( 8 4 4) 3 7 7 1 1 5 8 8 / 3 7 7 1 1 5 8 5



5 2 T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

F e at ur e 3 |  S Hi p S a f e t y

Pri or t o r u n ni n g t h e a n al ysis, a b e n di n g 

m o m e nt r ati o is pr es cri b e d c orr es p o n di n g 

t o t h e bi a xi al l o a di n g c o n diti o n t h at is t o b e 

c o nsi d er e d. F or e a c h i n cr e m e nt al st e p, t h e 

c ur v at ur e is i n cr e as e d a n d t h e n e utr al a xis 

m ust b e tr a nsl at e d a n d r ot at e d t o e ns ur e 

t h at t h e e q uili bri u m c o n diti o ns ar e m et 

a n d t h e pr es cri b e d b e n di n g m o m e nt r ati o 

is m ai nt ai n e d.

T o  d et e r mi n e  t h e  r ot ati o n  a n d  

t r a nsl ati o n  of  t h e  n e ut r al  a xis  at  e a c h  

i n cr e m e nt al c ur v at ur e, t h e EII M us es t w o 

c o n v er g e n c e  crit eri a  w hi c h  e ns ur e  t h at  

b ot h f or c e a n d m o m e nt e q uili bri a ar e m et. 

A n it er ati v e l o o p is us e d t o si m ult a n e o usl y 

d et er mi n e t h e p ositi o n a n d r ot ati o n of t h e 

n e utr al a xis t a ki n g i nt o a c c o u nt a n y gi v e n 

str u ct ur al as y m m etr y a n d a p pli e d bi a xi al 

b e n di n g m o m e nt r ati o. 

C o m p ari s o n of t h e 
iiM a n d eii M
Th e EII M r es ults w er e c o m p ar e d t o t h e 

r es ults  o bt ai n e d  usi n g  t h e  t r a diti o n al  

II M  f or  s e v e r al  diff e r e nt  s a m pl e  s hi p  

t y p es s u bj e ct t o c ollisi o n a n d gr o u n di n g 

d a m a g e  e xt e nts  as  d et ail e d  i n  t h e  H ull  

Gir d er R esi d u al Str e n gt h c h a pt er of t h e 

C S R. T o si m ul at e t h e d a m a g e, a n y el e m e nt 

t h at  f alls  wit hi n  t h e  d a m a g e d  r e gi o n  is 

r e m o v e d  f r o m  t h e  c r oss-s e cti o n.  T h e  

first o bs er v ati o n t h at c a n b e m a d e is t h at 

t h e r es ults f or t h e i nt a ct c as e ar e n e arl y 

i d e nti c al. This is t h e e x p e ct e d r es ult, si n c e 

t h e cr oss-s e cti o n is s y m m etri c a n d o nl y a 

v erti c al b e n di n g m o m e nt is a p pli e d. 

This r e pr es e nts t h e u ni q u e c as e w h er e 

t h e c ur v at ur e c o ntr ol m et h o d a n d m o m e nt 

c o ntr ol m et h o d ar e e q ui v al e nt. 

W hil e t h e i nt a ct r es ults ar e s h o w n t o 

b e si mil ar, it c a n als o b e s e e n t h at f or all 

t h e c o nsi d er e d d a m a g e c as es, t h e EII M 

pr o vi d es a m or e c o ns er v ati v e esti m at e of 

t h e H G U S t h a n t h e tr a diti o n al II M. 

This e ff e ct b e c o m es m or e n oti c e a bl e as 

t h e d e gr e e of as y m m etr y is i n cr e as e d. Th e 

l ar g est di ff er e n c es ar e s e e n b et w e e n t h e 

II M a n d EII M f or c as es wit h t h e gr e at est 

a m o u nt of str u ct ur al as y m m etr y

T his  r es ult  c a n  b e  e x pl ai n e d  b y  t h e  

di ff er e n c e i n t h e pri n ci pl es of c ur v at ur e 

c o nt r ol  v ers us  m o m e nt  c o nt r ol.  If  t h e  

tr a nsiti o n b et w e e n t h e i nt a ct str u ct ur e a n d 

t h e  d a m a g e d  str u ct ur e  is  c o nsi d er e d,  it 

c a n b e n ot e d t h at t h e n e utr al a xis p ositi o n 

c a n n ot b e dis c o nti n u o us at t h e p oi nt w h er e 

t h e  d a m a g e  b e gi ns.  R at h er,  it  will  s hift 

c o nti n u o usl y u ntil a n e q uili bri u m p oi nt 

is m et n e ar t h e c e ntr e of t h e l o n git u di n al 

e xt e nt of t h e d a m a g e. fiis is d u e t o t h e 

r estr ai ni n g e ff e ct of t h e s urr o u n di n g i nt a ct 

str u ct ur e.

If  t h e  l o n git u di n al  e xt e nt  of  d a m a g e  

w er e t o b e m a d e i n fi nit esi m all y s m all, t h e 

sti ff n ess of t h e s urr o u n di n g i nt a ct str u ct ur e 

w o ul d f ull y r estr ai n t h e n e utr al a xis of t h e 

d a m a g e d  s e cti o n.  T his  is  t h e  c o n diti o n 

t h at is b ei n g c o nsi d er e d i n t h e c as e of t h e 

tr a diti o n al II M wit h c ur v at ur e c o ntr ol. As 

t h e as y m m etr y i n t h e str u ct ur e b e c o m es 

m or e  pr o n o u n c e d,  t h es e  stiff  b o u n d ar y 

c o n diti o ns pr o vi d e t h e r e q uir e d h ori z o nt al 

b e n di n g  m o m e nt  r estr ai nt  n e c ess ar y  t o 

m ai nt ai n z er o h ori z o nt al c ur v at ur e. 

T his  c o ns e q u e ntl y  r es ults  i n  a  l ar g er  

H G U S v al u e w h e n c o m p ar e d t o t h e EII M 

w h er e t h e n e utr al a xis pl a n e ori e nt ati o n 

is  ass u m e d  t o  b e  u nr est r ai n e d  b y  t h e  

s ur r o u n di n g  i nt a ct  st r u ct ur e  a n d  f ull y  

d e v el o p e d wit hi n t h e d a m a g e r e gi o n.

V ali d ati o n u si n g N L f e a
N o nli n e ar fi nit e el e m e nt a n al ysis ( N L F E A) 

is  c o nsi d er e d  t o  b e  t h e  m ost  a d v a n c e d  

m et h o d f or ulti m at e str e n gt h c al c ul ati o ns 

of  i nt a ct  a n d  d a m a g e d  h ull  str u ct ur es.  

It e n a bl es a r efi n e d c o m p ut ati o n of t h e 

pr o gr essi v e c oll a ps e b e h a vi o ur, it a c c o u nts 

f or t h e i nt er a cti o n b et w e e n t h e l o c al a n d 

gl o b al f ail ur e m o d es, a n d it c o nsi d ers all 

t y p es of str u ct ur al n o nli n e ariti es. 

T h er ef or e,  N L F E A  pr o vi d es  a  g o o d  

b as eli n e f or v ali d ati n g t h e k e y ass u m pti o ns 

of si m pli fi e d a p pr o a c h es, s u c h as t h e II M 

a n d EII M. 

I n  a n  o n g oi n g  N L F E A  st u d y  at  A B S  

i n v ol vi n g m or e t h a n t w o h u n dr e d d a m a g e d 

c as es a n d f o ur di ff er e nt v ess els, t h e k e y 

II M ass u m pti o n of t h e i nt erfr a m e c oll a ps e 

f ail ur e m o d e h as b e e n c o n fir m e d i n all 

i nt a ct c as es a n d t h e m aj orit y of d a m a g e d 

c as es, e v e n f or h e a vil y d a m a g e d str u ct ur es.

S e v e r al  c as es  w e r e  i d e ntifi e d  w h e r e  

p u r e  i nt e rf r a m e  c oll a p s e  w as  n ot  t h e  

o bs er v e d f ail ur e m o d e, a n d as s u c h, t h es e 

c as es s h o w t h e l ar g est d e vi ati o ns b et w e e n 

t h e di ff er e nt H G U S a p pr o a c h es. I n t h os e 

c as es, t h e d a m a g e t o t h e tr a ns v ers e a n d 

l o n git u di n al str u ct ur e is s u c h t h at it l e a v es 

a l ar g e u ns u p p ort e d p orti o n of t h e d e c k 

or i n n er b ott o m b et w e e n t h e tr a ns v ers e 

b ul k h e a ds l e a di n g t o o v er all d e c k or i n n er 

b ott o m b u c kli n g.

It is i m p ort a nt t o n ot e, h o w e v er, t h at 

t h es e  c as es  o c c ur  d u e  t o  t h e  c o m pl et e  

r e m o v al  of  t h e  s p e cifi e d  d a m a g e d  

str u ct ur e fr o m t h e m o d el. fiis ass u m pti o n 

of  d a m a g e  is  p ot e nti all y  c o ns e r v ati v e  

si n c e  a ct u al  i n ci d e nts  will  li k el y  r es ult  

i n b u c kl e d a n d yi el d e d str u ct ur e i n t h e 

d a m a g e  r e gi o n  t h at  c o ul d  c o nti n u e  t o  

pr o vi d e s o m e l e v el of str u ct ur al s u p p ort. 

F urt h er st u d y is r e q uir e d t o d et er mi n e if 

t h e n o n-i nt erfr a m e c oll a ps e f ail ur e m o d es 

c o nti n u e t o o c c ur w h e n t h es e c o m pl e xiti es 

i n t h e d a m a g e d e fi niti o n ar e i n cl u d e d i n 

t h e m o d el.

A d diti o n all y,  u nli k e  t h e  II M  a n d  

EII M, t h e N L F E A is a 3 D a p pr o a c h, s o 

t h e  l o n git u di n al  e xt e nt  of  t h e  d a m a g e  

fi g ur e 2: a p pli e d m o m e nt a n gl e a n d 

n e utr al a xi s a n gl e

N A O ct 1 5 - p 4 8 + 5 0 + 5 2 + 5 4 + 5 5.i n d d   5 2 2 2/ 0 9/ 2 0 1 5   1 5: 4 3: 0 2



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 Th ci e n c y, t e c h n ol o gi c al l e a d e r s hi p, n e w m a r k et o p p o rt u niti e s a n d 

h u m a n c a pit al ?  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

T h e s af et y of t h e s e af ar er a n d pr ot e cti o n of t h e m ariti m e e n vir o n m e nt b e gi ns wit h g o o d 

d esi g n, f oll o w e d b y s o u n d c o nstr u cti o n a n d ef fi ci e nt o p er ati o n.   N a v al ar c hit e cts a n d 

e n gi n e ers i n v ol v e d i n t h e d esi g n, c o nstr u cti o n a n d o p er ati o n of m ariti m e v ess els a n d 

str u ct ur es c a n m a k e a si g ni fi c a nt c o ntri b uti o n t o s af et y a n d t h e R o y al I nstit uti o n of N a v al 

Ar c hit e cts, wit h t h e s u p p ort of Ll o y ds R e gist er, wis h es t o r e c o g nis e  t h e a c hi e v e m e nt of 

e n gi n e ers i n i m pr o vi n g s af et y at s e a a n d t h e pr ot e cti o n of t h e m ariti m e e n vir o n m e nt. 

S u c h r e c o g niti o n s er v es t o r ais e a w ar e n ess a n d pr o m ot e f urt h er i m pr o v e m e nts.

T h e  M ariti m e  S af et y  A w ar d  is  pr es e nt e d  a n n u all y  t o  a n  i n di vi d u al,  c o m p a n y  or  

or g a nis ati o n  t h at  i n  t h e  o pi ni o n  of  t h e  I nstit uti o n  a n d  Ll o y d’s  R e gist er,  is  j u d g e d  t o 

h a v e m a d e a n o utst a n di n g c o ntri b uti o n t o t h e i m pr o v e m e nt of m ariti m e s af et y or t h e 

pr ot e cti o n of t h e m ariti m e e n vir o n m e nt.   S u c h c o ntri b uti o n m a y h a v e b e e n m a d e  b y 

a s p e ci fi c a cti vit y or o v er a p eri o d of ti m e. I n di vi d u als m a y n ot n o mi n at e t h e ms el v es.  

N o mi n ati o ns ar e n o w i n vit e d f or t h e 2 0 1 5 M ariti m e S af et y A w ar d.   

N o mi n ati o ns of u p t o 7 5 0 w or d s  s h o ul d d es cri b e t h e n o mi n e e’s c o ntri b uti o n t o:

•  s af et y of lif e or pr ot e cti o n of t h e m ari n e e n vir o n m e nt, t hr o u g h n o v el or i m pr o v e d d esi g n, 

c o nstr u cti o n or o p er ati o n al pr o c e d ur es of s hi ps or m ariti m e str u ct ur es

•  t h e a d v a n c e m e nt of m ariti m e s af et y t hr o u g h m a n a g e m e nt,  r e g ul ati o n, l e gisl ati o n or 

d e v el o p m e nt of st a n d ar ds, c o d es of pr a cti c e or g ui d a n c e

•  r es e ar c h, l e ar n e d p a p ers or p u bli c ati o ns  i n t h e fi el d of m ariti m e s af et y

•  e d u c ati o n,  t e a c hi n g or tr ai ni n g i n m ariti m e s af et y iss u es

RI N A - Ll o y d’ s R e gi st er 
M ariti m e S af et y A w ar d

T h e cl osi n g d at e f or n o mi n ati o ns 
is 3 1 D e c e m b er 2 0 1 5.  T h e 
A w ar d will b e a n n o u n c e d at t h e 
I nstit uti o n’s 2 0 1 6 
A n n u al Di n n er.

N o mi n ati o ns m a y b e m a d e 

b y a n y m e m b er of t h e 

gl o b al m ariti m e c o m m u nit y 

a n d s h o ul d b e f or w ar d e d 

o nli n e at w w w.ri n a. or g. u k /

M ariti m e S af et y A w ar d or b y 

e m ail t o 

M ariti m e S af et y A w ar d @ri n a. or g. u k

Q u eri es a b o ut t h e A w ar d s h o ul d 

b e f or w ar d e d t o t h e  C hi ef 

E x e c uti v e at 

h q @ri n a. or g. u k  

N A O ct 1 5 - p 5 3.i n d d   3 1 8/ 0 9/ 2 0 1 5   1 2: 1 1: 0 9
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m ust als o b e c o nsi d er e d. It h as als o b e e n 

c o n fir m e d i n t h e A B S N L F E A st u d y t h at 

t h e  l o n git u di n al  d a m a g e  e xt e nt  h as  a  

v er y s m all e ff e ct o n t h e ulti m at e b e n di n g 

m o m e nt  c a p a cit y.  O n  t h e  ot h e r  h a n d,  

t h e  eff e ct  of  dis c o nti n uiti es  a n d  st r ess  

c o n c e ntr ati o ns at t h e d a m a g e e n ds h as a 

si g ni fi c a nt n e g ati v e i m p a ct o n t h e o ns et 

of pr o gr essi v e c oll a ps e of t h e h ull gir d er.

C o m p ari n g ii M, 
eii M, a n d N L f e a
It c a n b e c o n cl u d e d t h at t h e a gr e e m e nt 

b et w e e n all t hr e e m et h o ds i n t h e i nt a ct 

c o n diti o n is q uit e g o o d. This is c o nsist e nt 

wit h t h e r es ults fr o m p ast st u di es. It w as 

als o f o u n d t h at c o m p ar e d t o t h e N L F E A, 

t h e  EII M  pr e s e nt e d  a n  i m pr o v e m e nt  

o v e r  t h e  r e g ul ar  II M  i n  all  t h e  i nt a ct  

a n d d a m a g e d c as es. Th e i m pr o v e m e nt is 

l ar g est f or c ollisi o n d a m a g e c as es w h er e 

t h e a m o u nt of st r u ct ur al as y m m et r y is 

m or e pr o n o u n c e d. 

D es pit e  t h e  i m pr o v e m e nt  off er e d  b y  

EII M o v er II M f or all c as es, t h e di ff er e n c e 

b et w e e n  t h e  N L F E A  a n d  EII M  r es ults  

w as still l ar g e f or s e v er al of t h e d a m a g e 

c as es. Th e l ar g est di ff er e n c e b et w e e n t h e 

N L F E A a n d t h e EII M i n a n al ys e d d a m a g e d 

s c e n ari os is 1 3. 5 9 %. 

It  w as  p ost ul at e d  t h at  t h e  p ot e nti al  

r e as o n f or t his dis cr e p a n c y is t h e e xist e n c e 

of s h ar p d a m a g e c or n ers a n d str u ct ur al 

di s c o nti n uiti e s  i n  t h e  l o n git u di n al  

dir e cti o n f or t h e N L F E A m o d el. T o t est t his 

t h e or y, t h e l o n git u di n al d a m a g e e xt e nt w as 

c h a n g e d fr o m t hr e e w e b fr a m es ( 3 W F) t o 

e xt e n d al o n g t h e e ntir e l e n gt h of t h e F E A 

m o d el  ( A L L  W F),  eff e cti v el y  r e m o vi n g  

t h e  dis c o nti n uiti es  i n  t h e  l o n git u di n al  

dir e cti o n.  Aft er  r e-r u n ni n g  t h e  N L F E A 

m o d el wit h t his c h a n g e, t h e r es ults c o m e 

i nt o a n e x c ell e nt a gr e e m e nt wit h t h e EII M 

(- 2. 3 3 % di ff er e n c e). This si mil ar e ff e ct w as 

als o o bs er v e d f or t h e ot h er d a m a g e c as es. 

T his  d e m o nst r at es  t h e  s e nsiti vit y  of  

N L F E A  t o  t h e  e xist e n c e  of  st r u ct ur al  

dis c o nti n uiti es a n d str ess c o n c e ntr ati o n 

ar e as t h at c a n l e a d t o e arli er d e v el o p m e nt 

of f ail ur e m e c h a nis ms a n d di ff er e nt o v er all 

c oll a ps e s e q u e n c es. This als o p oi nts o ut 

o n e p ot e nti al di ffi c ult y i n m o d elli n g t h e 

r e al- w orl d d a m a g e s c e n ari os usi n g N L F E A 

i n e m er g e n c y sit u ati o ns w h er e k n o wl e d g e 

of t h e tr u e d a m a g e e xt e nt m a y b e di ffi c ult 

t o o bt ai n.

H o w e v er,  r e m o v al  of  t h e  str u ct ur al  

dis c o nti n uiti es di d n ot a d dress t he di ffere nces 

i n t h e res ults f or all of t h e d a m a ge c as es. As 

w as pre vi o usl y st ate d, s e ver al c as es e x hi bite d 

n o n-i nt erfr a m e c oll a ps e f ail ure m o d es. F or 

t h e b ul k c arri er wit h gr o u n di n g d a m a g e i n 

h o g gi n g, t h e e ff e ct of t h e n o n-i nt erfr a m e 

b uc kli n g m o d e, a fier t he l o n git u di n al d a m a ge 

dis c o nti n uit y e ff e ct is r e m o v e d, r e m ai ns at 

8. 9 3 %. fiis res ult is c o nsist e nt wit h t h e f a ct 

t h at o v er all i n n er b ott o m b u c kli n g is t h e 

pri m ar y f ail ure m o d e a n d t his d e vi ati o n fr o m 

t h e II M ass u m pti o ns l e a ds t o t h e di ff ere n c e 

i n res ults. 

C o n cl u si o n s 
T h e  r es ults  f or  t h e  tr a diti o n al  II M  w er e  

c o m p ar e d wit h t h e r es ults fr o m t h e EII M 

F e at ur e 3 |  S Hi p S a f e t y

T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

 C o m p ari s o n 
(II M v s N L F E A)

C o m p ari s o n 
( EII M v s N L F E A)

S hi p T y p e % Diff ( H)                % Diff ( S)  % Diff ( H)               % Diff ( S)

F P S O - 6. 6 2 % - 2. 6 1 % - 6. 6 1 % - 2. 5 6 %

T a n k er - 6. 1 5 % - 3. 0 3 % - 6. 1 4 % - 2. 9 8 %

B ul k C arri er - 6. 6 9 % - 7. 6 6 % - 6. 6 3 % - 7. 5 9 %

 C o m p ari s o n 
(II M v s N L F E A)

C o m p ari s o n 
( EII M v s N L F E A)

S hi p T y p e % Diff ( S)  ( 3 W F)    % Diff ( A L L W F)  % Diff ( S)  ( 3 W F)    % Diff ( A L L W F)

F P S O 1 2. 9 2 %  9. 9 7 %  

T a n k er 1 8. 3 1 % 3. 2 6 % 1 3. 5 9 % - 2. 3 3 %

B ul k C arri er 1 4. 9 2 % 8. 2 2 % 9. 4 6 % 3. 0 5 %

 C o m p ari s o n 
(II M v s N L F E A)

C o m p ari s o n 
( EII M v s N L F E A)

S hi p T y p e % Diff ( S)  ( 3 W F)    % Diff ( A L L W F)  % Diff ( S)  ( 3 W F)    % Diff ( A L L W F)

F P S O 1 3. 3 7 % 1 0. 8 4 %

T a n k er 6. 0 2 % 5. 0 1 %

B ul k C arri er 1 2. 8 5 % 9. 3 7 % 1 2. 4 3 % 8. 9 3 %

t a bl e 2 C o m p ari s o n of H G U S r e s ult s f or t h e i nt a ct c o n diti o n

t a bl e 3 C o m p ari s o n of H G U S r e s ult s f or t h e c olli si o n c o n diti o n

t a bl e 4 C o m p ari s o n of H G U S r e s ult s f or t h e gr o u n di n g c o n diti o n 

fi g ur e 3: f ail ur e m o d e s o n d a m a g e d a n d i nt a ct si d e of a b ul k c arri er wit h c olli si o n 

d a m a g e i n p ur e s a g gi n g

N A O ct 1 5 - p 4 8 + 5 0 + 5 2 + 5 4 + 5 5.i n d d   5 4 2 2/ 0 9/ 2 0 1 5   1 5: 4 3: 0 2
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f or b ot h t h e i nt a ct a n d d a m a ge c o n diti o ns. Ne xt, t o v ali d ate t he 

EII M a p pr o a c h f or resi d u al stre n gt h c al c ul ati o ns, a n e xte nsi ve 

c o m p aris o n wit h t h e N L F E A r es ults w as p erf or m e d. T h e  

f oll o wi n g w as c o ncl u d e d:

•  A gr e e m e nt i n t h e r es ults f or all t hr e e m et h o ds is q uit e 

g o o d f or t h e i nt a ct c o n diti o n;

•  Th  e EII M m et h o d yi el d e d r es ults t h at ar e c o nsist e ntl y 

m or e c o ns er v ati v e a n d cl os er t o t h e N L F E A r es ults, w h e n 

c o m p ar e d t o t h e II M m et h o d, es p e ci all y i n d a m a g e d c as es 

wit h a hi g h d e gr e e of as y m m etr y. Th  e i nt erfr a m e c oll a ps e 

ass u m pti o n h as b e e n c o n fi r m e d b y t h e N L F E A f or all 

i nt a ct c as es a n d m ost of t h e d a m a g e d c as es;

•  I n all t h e d a m a g e d c as es wit h t h e d ef a ult l o n git u di n al 

d a m a g e e xt e nt, t h e N L F E A yi el d e d m or e c o ns er v ati v e 

r es ults c o m p ar e d t o t h e EII M;

•  Th  e e ff e ct of str u ct ur al dis c o nti n uiti es at t h e l o n git u di n al 

d a m a g e  e n ds  of  t h e  N L F E A  m o d el  h as  a  si g nifi c a nt  

n e g ati v e i m p a ct o n t h e o ns et of f ail ur e m e c h a nis ms a n d 

t h e pr o gr essi o n of h ull gir d er c oll a ps e;

•  If t h e e ff e cts of l o n git u di n al str u ct ur al dis c o nti n uiti es 

ar e r e m o v e d, t h e a gr e e m e nt b et w e e n EII M a n d N L F E A 

b e c o m es v er y g o o d.

T h e  r e s ult s  f r o m  t hi s  st u d y  s u p p ort  t h e  u s e  of  a n  

i n c r e m e nt al-it e r ati v e a p pr o a c h t o e v al u at e t h e r esi d u al 

h ull  gi r d e r  st r e n gt h  of  a  d a m a g e d  v e s s el  d u ri n g  a n  

e m er g e n c y r es p o ns e. Th  e N L F E A a n al ysis c o n fi r m e d t h at 

t h e pri m ar y ass u m pti o ns of t h e II M, s u c h as i nt erf r a m e 

c oll a ps e, still m ostl y h ol d tr u e i n t h e d a m a g e c o n diti o n.

A d diti o n all y,  N L F E A  h a s  s h o w n  t h at  t h e  EII M  

pr o vi d es a n i m pr o v e m e nt o v er t h e tr a diti o n al II M w h e n 

c o n si d e ri n g  a s y m m et ri c all y- d a m a g e d  c r o s s  s e cti o n s.  

Fi n all y, w hil e N L F E A pr o vi d e s t h e m o st c o ns e r v ati v e 

r es ults, t h e ti m e a n d c o m pl e xit y i n p erf or mi n g t his t y p e 

of a n al ysis d o es n ot s u p p ort its a p pli c ati o n i n e m er g e n c y 

r es p o ns e sit u ati o ns. N A

a ut h or s:
M a rti n P et ri ci c  c urr e ntl y h ol ds t h e p ositi o n of E n gi n e er 

at A B S. H e is i n v ol v e d i n st r u ct ur al st r e n gt h, vi br ati o n, 

r eli a bilit y, a n d f ati g u e a n al y sis of s hi p st r u ct u r e s. His 

w or k m ai nl y f o c us es o n n o nli n e ar a n d d y n a mi c a n al ysis 

usi n g t h e fi nit e el e m e nt m et h o d. H e h ol ds a P h D a n d M S 

i n o c e a n e n gi n e eri n g f r o m t h e U ni v ersit y of C alif or ni a 

at  B e r k el e y  a n d  a  B S  i n  N a v al  A r c hit e ct u r e  f r o m  t h e 

U ni v ersit y of Z a gr e b, Cr o ati a. 

E ri c Va n D e r H or n  c urr e ntl y h ol ds t h e p ositi o n of E n gi n e er 

at A B S. H e is r es p o nsi bl e f or d e v el o pi n g s o Th w ar e t o ols 

t o  s u p p o rt  t h e  R a pi d  R e s p o n s e  D a m a g e  As s e s s m e nt  

d e p a rt m e nt  wit h  t h e  st r u ct u r al  a n al y si s  of  d a m a g e d  

v ess els. Pri or t o j oi ni n g A B S, h e w or k e d as a st r e n gt h 

e n gi n e e r at B o ei n g p e rf or mi n g st r u ct u r al a n al y sis f or 

d a m a g e d ai r c r a fi  st r u ct u r es. H e h ol ds a M S a n d B S i n 

m e c h a ni c al  e n gi n e e ri n g  f r o m  Wa s hi n gt o n  U ni v e rsit y  

i n St. L o uis. 
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A ntti M ari n e _ 1 0 3 x 2 9 7 _ 2 0 1 5 _il m P _ cr ui s e &f err y _ c.i n d d   1 2 5. 1 1. 2 0 1 4   1 3. 0 5

N A O ct 1 5 - p 4 8 + 5 0 + 5 2 + 5 4 + 5 5.i n d d   5 5 2 2/ 0 9/ 2 0 1 5   1 5: 4 3: 0 6



5 6

F
ire fi g hti n g tr ai ni n g is j ust o n e of t h e 

c o urs es t h at t a kes pl a c e at Wil hel ms e n 

S hi ps  S er vi c e’s  f a cilit y  i n  A nt w er p  

u n d er  t h e  a e gis  of  R o g er  G u n d er m a n n,  

te c h ni c al m a n a ger S afet y S er vi c e.

S hi ps ar e e q ui p p e d wit h b ot h p ort a bl e 

fire fi g hti n g s yste ms a n d bre at hi n g a p p ar at us, 

b ut als o fi x e d fir efi g hti n g s yst e ms w hi c h  

c o ul d a m o u nt t o m a n y h u n dre ds of c yli n ders, 

c o m m o nl y usi n g C O 2.

W S S’s  sist e r  c o m p a n y  Wil h el ms e n  

Te c h ni c al S ol uti o ns s u p pli es s hi p y ar ds a n d 

n e w b uil di n gs wit h fi x e d s yst e ms. O n c e t h e 

s hi p e nt ers i nt o s er vi c e it m o ves t o W S S f or 

s u p pli es of c he mi c als or fire fi g hti n g s er vi c es. 

W hil e t h e us e of h al o n f or fi g hti n g e n gi n e 

r o o m fir es w as b a n n e d s e v er al y e ars a g o, 

t h er e ar e alt er n ati v e g as es a v ail a bl e w hi c h 

are m a n- m a d e a n d m ore us er-fri e n dl y t h a n 

C O 2  w hi c h is l et h al f or a n y o ne i n a n e ncl os e d 

s p a c e if us e d w he n a fire bre a ks o ut.

I n t h e c as e of c h e mi c al g as, “ y o u s h o ul d 

v a c at e t h e s p a c e b ef or e y o u p ut t h e g as i n 

t h er e, b ut if a n a c ci d e nt di d h a p p e n a n d 

s o m e b o d y  w as  i n  t h e  s p a c e  it  is  n ot  lif e  

t hre at e ni n g. C h e mi c al g as es a n d i nt er g as es 

are m u c h l ess life t hre ate ni n g.”

W S S d o es n ot pr o d u c e t h os e g as es its elf 

b ut bi g s u p pli ers i n cl u d e D u p o nt a n d I CI. 

A mi xt ure of tr ai ni n g a n d e x p eri e nc e is ver y 

i m p ort a nt h e s a ys, n ot l e ast b e c a us e p e o pl e 

will re a ct di ff ere ntl y i n a stressf ul sit u ati o n. 

R e gi o n al m a n a gers will ass ess w het her t h os e 

tr ai n e d are c o m p ete nt.

S m all fires c a n b e t ac kl e d wit h p ort a bl e fire 

e xti n g uis hers, b ut e n gi ne r o o ms c o nt ai n a l ot 

of fl a m m a bl e m at eri al a n d hi g h pr ess ur es 

c a n m e a n t h e fir e c a n s pr e a d v er y r a pi dl y. 

The fire fi g hti n g s yste ms are hi g hl y re g ul ate d 

a n d are n ot a ut o m ati c i n or d er t o e ns ure t he 

s yst e m d o es n ot g o o ff w h e n p e o pl e are still 

i n t h e r o o m. C O2  c yli n d ers m ust b e st ore d 

o utsi d e. R el e as e c a bi n ets f or t h e C O 2  ar e  

o p er at e d i n a s e q u e n c e wit h a k e y i n o n e 

c a bi n et us e d t o o p e n t he ne xt o ne. 

“ There are a l ot of ste ps t o b e t a ke n i n or d er 

t o o p er at e t h e s yst e m”. W hil e tr ai ni n g drills 

o n b o ar d m a y b e m o nt hl y or e ver y t w o we e ks 

f or fire fi g hti n g a n d bre at hi n g a p p ar at us, drills 

f or t h e m or e c o m pl e x e q ui p m e nt ar e r ar er 

a n d m uc h d e p e n ds o n h o w g o o d t he o p er at or 

is. “ There are s o me ver y well or g a nis e d s hi ps 

a n d s o m e l ess or g a nis e d s hi ps,” he s a ys. 

W h e n  e a c h  r el e as e  c a bi n et  is  o p e n e d  

t h er e is a ti m e d el a y wit h fl as hi n g li g hts 

a n d al ar ms t o w ar n t h e cr e w t o v a c at e t h e 

pr e mis es a n d a f urt h er ti m e d el a y b ef or e 

t h e g as is a ct u all y p u m p e d i nt o t h e e n cl os e d 

s p a c e. W S S is r es p o nsi bl e f or r e m o vi n g t h e 

c yli n d ers fr o m s hi ps w h e n t h e y ar e e m pt y 

or n e e d s er vi ci n g a n d d o es t his i n its o w n 

s er vi c e c e ntr es.

F o a m  s yst e ms  ar e  als o  us e d  f or  fir e  

pr ot e cti o n i n t h e e n gi n e r o o m. Wit h hi g h 

e x p a nsi o n f o a m, w hi c h mi x es f o a m li q ui d 

wit h w at er. O n e litr e of li q ui d will pr o vi d e 

6 0 0 litres of f o a m b u b bles, he e x pl ai ns. O ne of 

t he ne w ge ner ati o n g ases is a pr o d uct fr o m 3 M 

c alle d N o vec 1 2 3 0. G u n der m a n n e x pl ai ns t h at 

it h as g o o d fire e xti n g uis hi n g pr o p erti es a n d 

t he g as h as a ver y l o w e v a p or ati o n r ate. Li ke 

h al o n it is p ossi bl e t o re m ai n i n t h e e n gi n e 

r o o m wit h o ut d a n g er, b ut it is m u c h m ore 

ec o-frie n dl y t h a n h al o n he s a ys.

3 M N o v e c 1 2 3 0 Fir e Pr ot e cti o n Fl ui d is 

a n a d v a n c e d, “ n e xt g e n er ati o n” cl e a n a g e nt 

h al o n  r e pl a c e m e nt  d esi g n e d  t o  b al a n c e  

i n d ustr y c o n c er ns f or p erf or m a n c e, h u m a n 

s af et y a n d t h e e n vir o n m e nt, a c c or di n g t o 

t he m a n uf a ct urers. “ This m a kes N o ve c 1 2 3 0 

fl ui d  t h e  first  o pti o n  t o  n o n-s ust ai n a bl e  

te c h n ol o gi es s uit a bl e f or us e i n a wi d e r a n ge 

of  offs h or e  a n d  l a n d- b as e d  o p er ati o ns/

a p pli c ati o ns  t o  pr ot e ct  o c c u pi e d  s p a c es,  

criti c al e q ui p me nt & m ost of all p e o pl e.” 

G u n d er m a n n  s a ys  t h at  C O 2  s yst e m  

re g ul ati o ns re q uire it t o b e dis c h ar g e d wit hi n 

t w o mi n ut es.  Wit h N o v e c t h e dis c h ar g e is 

1 0 s e c o n ds.

W S S  als o  pr o d u c es  a  wi d e  r a n g e  of  

c h e mi c al s  t h r o u g h  it s  U nit or  br a n d  

i n cl u di n g  cl e a ni n g  pr o d u cts  t o  pr ot e ct  

s e af ar ers fr o m i nf e cti o ns. All t h e pr o d u cts 

ar e pr o d u c e d i n N or w a y. N A

F e at ur e 3 |  S hi p S a f e t y

T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

R e pl a c e m e nt g as f or t h e n o w b a n n e d h al o n, w hi c h pr o v e d l et h al, is m a ki n g 

fir e- fi g hti n g o n b o ar d s hi p l ess of a h a z ar d, writ es S a n dr a S p e ar es

M o d er n m at eri als Th g ht fir es b ett er

R o g er G u n d er m a n 

s a y s n e w fir e 

Th g hti n g s y st e m s 

ar e s af er t h a n t h e 

e arli er C O 2  s y st e m s

N A O ct 1 5 - p 5 6.i n d d   5 6 2 2/ 0 9/ 2 0 1 5   1 2: 1 5: 1 8



RI N A - Qi n eti Q
M ariti m e I n n o v ati o n A w ar d

I n n o v ati o n i s k e y t o s u c c e s s i n all s e ct or s of t h e m ariti m e 
i n d u str y  a n d  s u c h  i n n o v ati o n  will  st e m  fr o m  t h e  
d e v el o p m e nt  of  r e s e ar c h  c arri e d  o ut  b y  e n gi n e er s  a n d  
s ci e nti st s  i n  u ni v er siti e s  a n d  i n d u str y,  p u s hi n g  f or w ar d  t h e  
b o u n d ari e s  of  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 a n d str u ct ur e s

Qi n eti Q  M ariti m e  I n n o v ati o n  A w ar d  s e e ks  t o  e n c o ur a g e  
s u c h  i n n o v ati o n  b y  r e c o g nisi n g  o utst a n di n g  s ci e nti fi c  or 
t e c h n ol o gi c al  r es e ar c h  i n  t h e  ar e as  of  h y dr o d y n a mi cs,  
pr o p ulsi o n,  str u ct ur es  a n d  m at eri al  w hi c h  h as  t h e  
p ot e nti al t o m a k e a si g ni fi c a nt i m pr o v e m e nt i n t h e d esi g n, 
c o nstr u cti o n a n d o p er ati o n of m ari n e v ess els a n d str u ct ur es

T h e  A w ar d  is  m a d e  a n n u all y  t o  eit h er  a n  i n di vi d u al  or  a n  
or g a nis ati o n,  i n  a n y  c o u ntr y.  N o mi n ati o ns  f or  t h e  A w ar d  
m a y  b e  m a d e  b y  a n y  m e m b er  of  t h e  gl o b al  m ariti m e  
c o m m u nit y, a n d ar e j u d g e d b y a p a n el of m e m b ers of t h e 
I nstit uti o n  a n d  Qi n eti Q.  T h e  a w ar d  will  b e  a n n o u n c e d  at  
t h e I nstit uti o n’s A n n u al Di n n er (t b c)

N o mi n ati o ns ar e n o w i n vit e d f or t h e 2 0 1 5 M ariti m e I n n o v ati o n 
A w ar d. I n di vi d u als m a y n ot n o mi n at e t h e ms el v es, alt h o u g h 
e m pl o y e es m a y n o mi n at e t h eir c o m p a n y or or g a nis ati o n...

Qi
n

et
i

Qi
n

et
i

Q

N o mi n ati o n s  m a y b e u p t o 7 5 0 w or d s 
a n d s h o ul d d e s cri b e t h e r e s e ar c h a n d 
it s p ot e nt ail c o ntri b uti o n t o i m pr o vi n g 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 ariti m e v e s s el s a n d str u ct ur e s

N o mi n ati o n s  m a y b e f or w ar d e d o nli n e at 
w w w.ri n a. or g. u k/ m ariti m ei n n o v ati o n a w ar d

or b y e m ail t o:
m ariti m ei n n o v ati o n a w ar d @ri n a. or g. u k

N o mi n ati o n s  s h o ul d arri v e at RI N A 
H e a d q u art er s b y 3 1 D e c e m b er 2 0 1 5

Q u eri e s a b o ut t h e a w ar d s h o ul d b e 
f or w ar d e d t o t h e C hi ef E x e c uti v e at 
h q @ri n a. or g. u k

T h e R o y al I n stit uti o n of N a v al Ar c hit e ct s  p u bli s h e d t h e 2 6t h e diti o n 

of it s a n n u al Si g ni fi c a nt S hi p s  s eri e s i n F e br u ar y 2 0 1 6.  Pr o d u c e d 

i n o ur u s u al t e c h ni c all y- ori e nt at e d st yl e, Si g ni fi c a nt S hi p s of 2 0 1 5  

pr e s e nt s a p pr o xi m at el y 5 0 of t h e m o st i n n o v ati v e a n d i m p ort a nt 

c o m m er ci al d e si g n s d eli v er e d d uri n g t h e y e ar b y s hi p y ar d s 

w orl d wi d e. E m p h a si s will i s pl a c e d o n n e w b uil di n g s o v er 1 0 0 m i n 

l e n gt h, alt h o u g h s o m e si g ni fi c a nt s m all er c ar g o s hi p s, f a st f erri e s 

a n d off s h or e v e s s el s w er e c o n si d er e d, i n cl u di n g a cr o s s- s e cti o n of 

s hi p t y p e s, wit h e a c h v e s s el b ei n g eit h er r e pr e s e nt ati v e of it s t y p e or 

si n g ul arl y si g ni fi c a nt.  E a c h s hi p pr e s e nt ati o n c o m pri s e s of a c o n ci s e 

t e c h ni c al d e s cri pti o n, e xt e n si v e t a b ul ar pri n ci p al p arti c ul ar s 

i n cl u di n g m aj or e q ui p m e nt s u p pli er s, d et ail e d g e n er al arr a n g e m e nt 

pl a n s a n d a c ol o ur s hi p p h ot o gr a p h.

W h e n or d eri n g pl e as e a d vis e if pri nt e d or C D R O M f or m at is r e q uir e d, 

c o nt a ct: 

T h e P u bli c ati o ns D e p art m e nt, RI N A, 

8- 9 N ort h u m b erl a n d Str e et, L o n d o n W C 2 N 5 D A, U K.

T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2  F a x + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2

E- m ail: p u bli c ati o ns @ri n a. or g. u k  W e bsit e: w w w.ri n a. or g. u k

N o n- m e m b er £ 3 9 ( RI N A m e m b er £ 3 4. 5 0)  

or or d er a s et:  

O n e c o p y of SI G NI FI C A NT S HI P S 2 0 1 5  & 

o n e c o p y of SI G NI FI C A NT S M A L L S HI P S 2 0 1 5

pri c e £ 5 2 ( RI N A m e m b er £ 4 5)

SI G NI FI C A N T S HI P S
av ail a bl e i n pri nt e d or C D R O M f or m at

e x a m pl e

N e w b uil di n g s 
i n cl u d e d:

Ot h o ni

U A S C Al K h or

N a vi g 8 S er e nit y

K. Y o u n g h u n g

H o e g h T ar g et

D & K A b d ul R a z z a k 

K h ali d Z ai d Al K h ali d

M a er s k T a c o m a

D ol e P a ci fi c

N a vi g 8 E x c el

pl u s m a n y m or e ....
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5 8

G
e r m a n  a n d  N o r w e gi a n  

cl assifi c ati o n  s o ci et y,  D N V  G L,  

is  d e v el o pi n g  a  d at a  t o ol  t h at  

will  h el p  t o  d efi n e  t h e  o p er ati o n al  a n d  

alt er n ati v e o p er ati o n al pr o fil es of v ess els 

u n d er g oi n g effi ci e n c y r etr ofits. T h e n e w 

t o ol will a ct as a pr eli mi n ar y st u d y t h at 

“ m a y s er v e as a g ui d eli n e t o s et u p t h e f ut ur e 

o p er ati o n al pr o fil e of t h e v ess el cl ass u n d er 

c o nsi d er ati o n f or E C O R etr o fit B o w,” s a ys 

D N V G L. 

Th e t o ol, E C O E x pl or er, r e fl e cts a s hi Th 

t o w ar ds t h e st u d y of o ff- d esi g n c o n diti o ns, 

a n d is s et t o w or k i n p art n ers hi p wit h 

A ut o m ati c  I d e ntifi c ati o n  S yst e m  ( AI S)  

d at a  a n d  n o o n  r e p o rt s,  p r o d u ci n g  a  

d at a b as e of d esi g n i nf or m ati o n t h at will 

all o w t e c h ni ci a ns a n d c ust o m ers ali k e t o 

i nst a nt a n e o usl y c al c ul at e t h e r es ults of 

di ff er e nt e ffi ci e n c y m e as ur es i n t er ms of 

t h eir pr e di ct e d s a vi n gs. This will pr o vi d e 

a m or e d et ail e d pi ct ur e of t h e e ff e ct a n d 

c ost of c h a n g es t o o p er ati n g c o n diti o ns, 

f ut ur e- pr o o fi n g d esi g n w or k, a c c or di n g 

t o D N V G L. 

A t y pi c al r etr o fit b o w pr oj e ct is di vi d e d 

i nt o  f o ur  p h as es:  li n es  di git alis ati o n;  a  

c ost- b e n e fit a n al ysis of t h e p ot e nti al e ff e cts 

a r etr o fit pr oj e ct mi g ht h a v e; t h e c arr yi n g 

o ut of t h e r etr o fit i n v esti g ati o n if it h as b e e n 

d e e m e d  vi a bl e;  a n d  m o d el  t ests,  w hi c h  

a ct  t o  a ut h e nti c at e  t h e  fi n di n gs  of  t h e  

c o m p ut eris e d i n v esti g ati o n.

H o w e v er,  t his  d esi g n  pr o c ess  f ails  t o  

c o nsi d er t h e s el e cti o n of t h e o p er ati o n al 

pr o fil e, t h e pr o fil e o n w hi c h r etr o fit pr oj e cts 

ar e b as e d. L o os el y d e fi n e d, t h e o p er ati o n al 

pr o fil e is t h e l e v el of e ffi ci e n c y b est s uit e d t o 

t h e p h ysi c al a n d c o m m erci al c o n diti o ns t h e 

s hi p o p er at es wit hi n, w hi c h m a k es t h e v al u e 

of t h e r etr o fitti n g pr oj e ct d e p e n d e nt o n t h e 

o p er ati o n al pr o fil e c h os e n. F or e x a m pl e, if 

t h e o p er ati o n al pr o fil e w as n ot n e c ess aril y 

w h at t h e cli e nt i nt e n d e d, t h e c ostl y r etr o fit 

c al c ul ati o n  w o ul d  h a v e  littl e  i m p a ct,  

d a m a gi n g t h e R OI. 

I n t h e p ast, s a ys D N V G L, r etr o fit s er vi c e 

pr o vi d ers e x p e ct e d t o r e c ei v e o p er ati o n al 

pr o fil es fr o m t h eir cli e nts, b ut t h es e w er e 

i n h er e ntl y di ffi c ult f or cli e nts t o pi n p oi nt 

b e c a us e of a l a c k of c o m p ar ati v e d at a f or 

s hi p p erf or m a n c e. I n d e e d, t h e n e c ess ar y 

t o ols t o c arr y o ut a t h or o u g h e x a mi n ati o n 

of di ff eri n g o p er ati o n al pr o fil es di d n ot e xist. 

Cli e nts w ere l e Th wit h n u m er o us q u esti o ns 

as a r es ult of t his ‘ b est g u ess’ s c e n ari o: h a v e I 

i d e nti fi e d t h e c orr e ct s a vi n g p ot e nti al of m y 

v ess el; c o ul d I h a v e c h os e n a ‘ b ett er’ pr o fil e; 

w h at w o ul d h a p p e n if w e c a m e t o o p er at e at 

ot h er c o n diti o ns i n t h e f ut ur e? All of w hi c h 

i n di c at e d t h at d esi g n s p e cifi cit y wit h o ut 

t h e f a cilit y f or i nt er- v ess el or i nt er- d esi g n 

c o m p aris o n  w as  pr o bl e m ati c,  hi n d eri n g  

d e cisi o n- m a k ers a n d i n cr e asi n g t h e ris k of 

p o orl y c o n c ei v e d b o w r etr o fit pr oj e cts.

I n a d diti o n, m ar k et v ol atilit y, es p e ci all y 

t h e c ost of oil, c o nti n u es t o f or c e o p er at ors 

a n d  s er vi c e  pr o vi d ers  t o  m or e  d e e pl y  

s cr uti nis e h o w s hi ps ar e f u n cti o ni n g, c a n 

f u n cti o n  a n d  s h o ul d  b e  f u n cti o ni n g  i n  

t h e f ut ur e. Per h a ps m or e st ar kl y t h a n i n 

a n y ot h er i n d ustr y, f u el c osts ar e lit er all y 

s h a pi n g o p er ati o ns; b ul b o us b o w r e d esi g ns 

a n d  n e w  r etr ofits  r efl e ct  a n  o p er at or’s  

n e e d t o o pti mis e t h eir v ess el f or f ast or 

sl o w-st e a mi n g c o n diti o ns d e p e n di n g o n t h e 

pri c e of oil.

Th e E C O E x pl or er d at a b as e t o ol, w hi c h 

is still i n t h e d e v el o p m e nt st a g e, miti g at es 

t h es e  iss u es  i n  a  u ni q u e  w a y,  a c c or di n g  

t o D N V G L. It w or ks fr o m a n u n d erl yi n g 

d at a b as e of 5, 0 0 0 b o w d esi g ns ( cr e at e d a n d 

a n al ys e d i n a d v a n c e), AI S d at a, t e c h ni c al 

v ess el i nf or m ati o n a n d v ess el p erf or m a n c e 

d at a,  w hi c h  c a n  b e  us e d  f or  c o m p ari n g  

o p er ati o n al pr o fil es. As m or e cli e nts us e 

t h e s er vi c e, e nt eri n g t h eir o w n s p e ci fi c ati o n 

n e e ds i nt o t h e s yst e m, t h e p o ol of st or e d 

d at a i n cr e as es, all o wi n g f or a pr o gr essi v el y 

m or e  d et ail e d  i nsi g ht  i nt o  h y p ot h eti c al  

p erf or m a n c e a n d s a vi n gs. 

Cr u ci all y,  t h e  n e w  t o ol  h el ps  cli e nts  

i n t w o w a ys. Firstl y, b y r e pl a ci n g n arr o w 

st u di es b as e d o n a c o ntr a ct e d m a xi m u m 

s p e e d wit h p ar a m et er st u di es t h at s e e k o ut a 

br o a d er r a n g e of o p er ati o n al c o n diti o ns, a n d 

F e at ur e 4 |  C A D / C A M

T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

D e v el o p m e nts i n t h e c oll e cti o n, st or a g e a n d a n al ysis of d at a c a n m a k e t h e 

f ut ur e e ffi c a c y of b ul b o us b o ws a n d ot h er r etr o fit d esi g ns a littl e m or e c ert ai n, 

a c c or di n g t o D N V G L

R e d esi g ns a n d f ut ur e n e e ds

A n e x a m pl e 

of ‘ w ei g ht s’ 

u s e d i n t h e 

p ar a m et er st u d y of 

o p er ati o n al pr o fil e s 

a n d t h e s e e ki n g 

of a v e s s el’ s t ar g et 

pr o fil e
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DI S C O V E R B E T T E R D E SI G N S. 
F A S T E R.
T O WI N G T A N K E X P E RI M E N T S − H U L L S H A P E S − P R O P U L SI O N A N D S T E E RI N G S Y S T E M S
S HI P A N D S U B M A RI N E M A N O E U V RI N G – VI B R A TI O N A N D A C O U S TI C S
N O V E L T E C H N O L O GI E S F O R E N E R G Y S A VI N G – E N VI R O N M E N T A L I M P A C T

w w w. c d- a d a p c o. c o m
i nf o @ c d-a d a p c o. c o m

N a v al Ar c hit e ct a d v ert j ul y 2 0 1 5.i n d d   1 1 3/ 0 7/ 2 0 1 5   1 5: 1 4

C O N T R A C T M A N A G E M E N T F O R S HI P C O N S T R U C TI O N, R E P AI R & D E SI G N   

1 4- 1 6 O c t o b e r 2 0 1 5

 D r K e n n e t h W FI S H E R, F RI N A

T o pi c s t o b e c o v e r e d:

•	  C o n tr a c t	 m a n a g e m e n t	 &	 mi s- m a n a g e m e n t	 	
•	 E n gi n e eri n g / dr a wi n g s
•	  C h a n g e	 or d er s
•	  Cri ti c al	 p a t h
•	  O w n er-f ur ni s h e d	 m a t eri al s

•	  C o n tr a c t	 p erf or m a n c e	 d o c u m e n t a ti o n
•	  H o url y	 r a t e s	 a n d	 o v er ti m e
•	 P o s t- d eli v er y	 n e g o ti ai o n s
•	  Cl ai m	 a v oi d a n c e
•	  D el a y,	 di sr u p ti o n	 a n d	 a c c erl er a ti o n

T hi s	 pr o gr a m m e	i s	 a	l e s s o n s-l e ar n e d	 o n e,	 n o t	 s o m e	 t h e or e ti c al	 c o ur s e	 o n	 c o n tr a c t	 m a n a g e m e n t.	I t	 b e ar s	
a	 l o t	 of	 “ s c ar	 ti s s u e ”	 fr o m	  m ari n e	 c o n tr a c t u al	 di s a s t er s.	 I t	 i s	 d e si g n e d	 f or;	 ( a)	 pr oj e c t	  m a n a g e m e n t	
w h o	 h a n dl e	 d a y- t o- d a y	 r el a ti o n s	  wi t h	 t h e	 o t h er	 p ar t y,	 ( b)	 p er s o n s	  w h o	 f or m	 c o n tr a c t s,	 a n d	 ( c)	 s e ni or	
m a n a g er s	 w h o	 m o ni t or	 c o n tr a c t-r el a t e d	 r e s o ur c e s / c a s h	 fl o w.

T h e R o y al I n s ti t u ti o n of N a v al A r c hi t e c t s

R e gistr ati o n f e e: 	RI N A 	M e m b ers: 	£ 1 1 2 0 + V A T 	( Tot al	£ 1 3 4 4) 		N o n 	M e m b ers: 	£ 1 2 5 0 + V A T 	( £ 1 5 0 0)		Gr o u p 	F e e 	( 3	d el e g at es 	or 	m or e): 	£ 1 1 0 0 + V A T 	( £ 1 3 2 0)

T o 	 r e gi s t er,	 vi si t	 t h e	 w e b si t e	 or	 c o n t a c t	 t h e	 RI N A	 c o nf er e n c e	 d e p ar t m e n t:
C o nf er e n c e	 D e p ar t m e n t,	 RI N A,	 8	 -	 9	 N or t h u m b erl a n d	 S tr e e t,	 L o n d o n,	 W C 2 N	 5 D A

T el:	 + 4 4	 ( 0) 2 0	 7 2 3 5	 4 6 2 2	 E x t:	 3 3 1, 		F a x:	 + 4 4	 ( 0) 2 0	 7 2 5 9	 5 9 1 2, 		e m ail:	 c o nf er e n c e @ri n a. or g. u k

w w w. ri n a. o r g. u k/ C M C _ O c t o b e r 1 5

C o ntr a ct m a n a g e m e nt h alf p a g e O C T 2 0 1 5.i n d d   1 2 8/ 0 5/ 2 0 1 5   1 0: 4 7: 1 1
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F e at ur e 4 |  C A D / C A M

s e c o n dl y, b y i m m e di at el y c al c ul ati n g t h eir  

r et ur n o n i n v est m e nt ( R OI) as i n di vi d u al 

v ari a bl es ar e c h a n g e d.

P ar a m et e r  st u di es  ar e  a n  i m p ort a nt  

r e s p o ns e  t o  m ar k et  v ol atilit y  a s  t h e y  

i n c or p or at e t h e e ff e cts of m ar k et c h a n g es. 

E C O E x pl or er f a cilit at es t his wi d er st u d y, 

w or ki n g fr o m d esi g n w ei g hti n gs ( us u all y 

r el at e d t o t h e f u el oil c o ns u m pti o n a n d 

esti m at e d  ti m e  t h e  v ess el  is  s aili n g  i n  

e a c h  c o n diti o n)  w hi c h  c a n  b e  a p pli e d  

t o fit c ust o m er bri efs o n a n i n di vi d u al 

b asis.  T h es e  a ct  t o  ass ur e  s hi p  o w n ers 

a n d o p er at ors of t h eir c o m m er ci al f ut ur e, 

g u ar a nt e ei n g a wi d er r a n g e of c o n diti o ns 

i n  w hi c h  t h ei r  r e d esi g n e d  v ess els  c a n  

c o st- eff e cti v el y  o p e r at e,  a c c or di n g  t o  

D N V G L. 

A I S  d at a  p r o vi d e s  t h e  r a n g e  of  

o p er ati o n al c as es f or t h e p arti c ul ar v ess el 

cl ass u n d er c o nsi d er ati o n or f or si mil ar 

v ess els b el o n gi n g t o c o m p etit ors. D N V 

G L s a ys, E C O E x pl or er c a n us e t his d at a 

t o s h o w w h et h er it m a k es s e ns e t o i m p os e 

c o n st r ai nt s  li k e  a  d e si r e d  mi ni m u m  

p e rf or m a n c e  at  a  s p e cifi c  p oi nt  ( e. g.  

c at c h  u p  s p e e d),  or  if  l o w er  or  hi g h er 

dr a u g hts c a n b e i n cl u d e d i n t h e pr o fil e. 

I n  a d diti o n,  h y d r o d y n a mi c  pr o p e rti es,  

s u c h as d eli v er e d p o w er, ar e c o m p ut e d 

f or  e a c h  si n gl e  v ari a nt  as  w ell  as  e a c h 

o p e r ati o n al  c o n diti o n  i n  t h e  d at a b as e,  

f urt h er s p e cif yi n g t h e st u d y.

H o w e v er,  f or  a n y  pr a cti c al  o p er at or,  

R OI is t h e b ott o m li n e. T o m e et t his n e e d, 

t h e i nt er a cti v e E x c el t o ol c a n ass ess f u el 

c ost  s a vi n gs  b as e d  o n  h o w  o p er ati o n al  

p r ofil e s  a r e  d efi n e d,  e xt r a p ol ati n g  

C F D- b as e d p e rf or m a n c e pr e di cti o n t o 

r e p r e s e nt  a n n u al  o p e r ati o n al  s a vi n g s  

( U S d oll ars) i n r e al-ti m e. This “r e al-ti m e” 

c al c ul ati o n is a n i m p ort a nt f e at u r e, as 

“ S h o ul d c ust o m e rs w a nt t o c h a n g e a n y 

el e m e nts of t h e a n al ysis t h e t o ol si m pl y 

r e c ali br at es t h e n e w i n p ut t o cr e at e m or e 

w h at -if  s c e n a ri o s  a n d  t o  e n s u r e  t h at  

t h e  fi n al  d e si g n  i s  f ut u r e- pr o of,”  s a y s  

D N V G L. This m a k es it m u c h e asi er f or 

c u st o m e r s  t o  c h o o s e  t h e  ri g ht  d e si g n  

pr o fil e  f or  t h ei r  pr e s e nt  a n d  p ot e nti al 

f ut ur e n e e ds. Th e t o ol us es a n i nt e gr at e d 

f u el c o ns u m pti o n c al c ul at or t o tr a nsl at e 

v ess el p o w er r e d u cti o n t o U S d oll ars p er 

a n n u m, a n d t a k es as p e cts s u c h as fl e et si z e, 

c o n v ersi o n c osts a n d f u el pri c e i nt o a c c o u nt 

t o esti m at e t h e r et ur n o n i n v est m e nt. 

W hil e  t h e  f ut u r e  i s  i n h e r e ntl y  

u n c e rt ai n,  a n d  f ut u r e - p r o ofi n g  m a y  

al w a ys b e t o o str o n g a d es cri pti o n, D N V 

G L a p p e ars t o h a v e e x p a n d e d its s p h er e of 

a n al ysis t o a ns w er a gr e at d e al m or e ‘ w h at 

if ’ s c e n ari os f or its c ust o m ers. O p er at ors 

wit h ti g htl y h el d p urs e stri n gs ar e s ur e 

t o  b e  pl e as e d  wit h  t h e  a d d e d  s e c u rit y  

D N V G L’s d at a b as e a n d E C O E x pl or er 

t o ol o ff ers l o n g-t er m i n v est m e nt i n b o w 

r etr o fit d esi g ns. N A

P art of t h e E C O E x pl or er i nt erf a c e c o m p ari n g t h e r et ur n o n i n v e st m e nt of diff er e nt o p er ati o n al pr o Thl e s  

C F D - b a s e d p erf or m a n c e pr e di cti o n i s u s e d i n E C O E x pl or er’ s c al c ul ati o n of a n n u al 

o p er ati o n al s a vi n g s
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N a v C a d ®  || Pr o p C a d ®  || Pr o p E x p ert ®  || Pr o p El e m e nt s ®  || S wift Cr aft ®

© 2 0 1 5 H y dr o C o m p, I n c.

N a v C a d ®  h a s b e e n t h e g ol d - st a n d ar d of 
r e si st a n c e pr e di cti o n a n d pr o p ul si o n a n al y si s f or 
d e c a d e s. M ari n e pr of e s si o n al s ar o u n d t h e w orl d 
r el y o n it s e a s e - of - u s e, r eli a bilit y a n d c al c ul ati o n 
fi d elit y. N o w, N a v C a d m o v e s t o a n e w l e v el of 
a n al yti c al c a p a bilit y f or t h e p o w er u s er wit h 
N a v C a d Pr e mi u m E diti o n .

T h e p o w er of Pr e mi u m pr o vi d e s:
+  S cri pti n g ( m a cr o) A PI
+  C o n n e ct a s r e si st a n c e a n d pr o p ul si o n s ol v er

+  O p er ati n g m o d e s a n al y si s

+  W a v e -t h e or y r e si st a n c e pr e di cti o n

+  Fl o ati n g n et w or k li c e n s e

W h e n y o u n e e d a d v a n c e d p erf or m a n c e pr e di cti o n 
c a p a biliti e s, vi sit w w w. n a v c a d - pr e mi u m. c o m  t o 
l e ar n h o w N a v C a d Pr e mi u m E diti o n  c a n dri v e 
p erf or m a n c e a n d d e v el o p b u si n e s s. 

N A V C A D P R E MI U M. B RI N G T H E P O W E R.
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G
e o m etri c  h ull  f or m  m o d elli n g  

a n d o pti mis ati o n w as p erf or m e d 

b y  Fri e n ds hi p  S yst e ms  C A E S E S  

wit h h y dr o d y n a mi c a n al ysis c o n d u ct e d i n 

H y dr o C o m p N a v C a d ( Pr e mi u m E diti o n). 

This st u d y e m pl o ye d a ne w s cri pti n g m o d ul e 

i n N a v C a d s o t h at it c a n b e r u n as a v er y 

e ffi ci e nt “c o u pl e d s ol ver” si m ul ati o n li br ar y.

Th e ori gi n al i nte nt of t he d esi g n st u d y w as 

t o d e vel o p a n A U V h ull f or m o pti mis e d f or 

mi ni m u m s h a Th p o wer usi n g a n o p e n-s o urc e 

C F D p a c k a g e. H o w e v er, it w as d et er mi n e d 

t h at t h e ti me ne e d e d wit h C F D t o i n vesti g ate 

t h e s c o p e of v ari a nts t o b e c o nsi d er e d (i. e. 

t h e  d esi g n  s p a c e)  gr e atl y  e x c e e d e d  t h e  

all ott e d ti m e a n d r es o urc es. I n r es p o ns e t o 

t his, t h e c o u pl e d R D S O p airi n g of C A E S E S 

a n d Na v C a d w as e m pl o ye d as a pre p ar at or y 

st a g e  t o  n arr o w  t h e  s c o p e  of  t h e  d esi g n  

s p a c e  a n d  als o  t o  est a blis h  q u a ntit ati v e  

b e n c h m ar ks f or t h e C F D a n al ysis. Si m pl y, 

H y dr o C o m p’s Na v C a d s o Th w are w as utilis e d 

f or t h e a ut o m at e d pr e di cti o n of r esist a n c e 

a n d  pr o p ulsi o n  f or  e a c h  of  t h e  C A E S E S  

o pti misi n g d esi g n v ari a nts. 

T o  i n s u r e  t h at  o v e r all  c o st -  a n d  

ti m e- e ff e cti v e n ess of a d esi g n s ol uti o n is 

as hi g h as p ossi bl e, it is n e c ess ar y t o m a k e 

us e of R a pi d D esi g n S p a c e O pti mis ati o n. 

T h e  C A E S E S- N a v C a d  R D S O  s ol uti o n  

i ns ur es t h at t h e p ot e nt C F D r es o ur c es ar e 

f o c us e d  o n  l o c ali z e d  o pti mi z ati o n  a n d 

v ali d ati o n of r es ults.

O v er vi e w of c o m p ut ati o n al 
a p pr o a c h
T h e  p air e d  s oft w ar e  t o ols  w er e  gi v e n  

cl e arl y d e fi n e d r es p o nsi biliti es – C A E S E S 

f or g e o m etr y cr e ati o n a n d o pti mis ati o n, 

a n d N a v C a d Pr e mi u m f or h y dr o d y n a mi c 

h ull  f or m  a n d  pr o p uls or  a n al ysis.  T h e  

c o n n e cti o n w as vi a fl at t e xt fil e tr a nsf er 

of d at a a n d i nstr u cti o ns t o N a v C a d fr o m 

C A E S E S  a n d  p e rf or m a n c e  r es ults  t o  

C A E S E S fr o m N a v C a d. 

C A E S E S is t h e “ d esi g n m a n a g er” of t h e 

c o u pl e d  p air,  wit h  N a v C a d  g e n er ati n g  

t h e  si m ul ati o n  p e rf or m a n c e  r e s ult s.  

B ot h  pr o gr a ms  ar e  l a u n c h e d  a n d  r u n  

si m ult a n e o usl y, usi n g a N a v C a d- b as e d “r u n 

s cri pt” d at a tr a nsf er utilit y as n e e d e d. Th e 

g e n er al a p pr o a c h is ill ustr at e d i n Fi g ur e 1.

fi e st e ps t o s et u p a n d r u n a n o pti misi n g 

R D S O c al c ul ati o n b et w e e n C A E S E S a n d 

N a v C a d ar e:

a.  Cr e at e  a  p ar e nt  of  t h e  h ull  f or m  a n d  

d et e r mi n e  t h e  d efi ni n g  g e o m et ri c  

p ar a m et ers t h at will b e all o w e d t o v ar y, 

a n d a p pr o pri at el y pr e p ar e t h e g e o m etr y 

i n  C A E S E S.  Est a blis h  t h e  C A E S E S  

o pti mis ati o n t e c h ni q u es ( as d es cri b e d 

f urt h er b el o w).

b.   De fi n e t h e pr e di cti o n s etti n gs t o a p pl y 

i n  N a v C a d  ( e. g.  r esist a n c e  pr e di cti o n  

m et h o d  a n d  o pti o ns)  a n d  cr e at e  a  

m ast er fil e. ( N ot e: Alt h o u g h t h e e ntir e 

c o m m a n d s et c a n b e p ass e d t o N a v C a d 

usi n g  s cri pti n g  c alls,  it  is  oft e n  m or e  

c o n v e ni e nt t o s et u p a m ast er N a v C a d 

pr oj e ct fil e wit h all a n al ysis s etti n gs, a n d 

t h e n li mit t h e d at a tr a nsf er t o j ust t h e 

v ari a bl es t h at c a n b e c h a n g e d.)

c.   La u n c h N a v C a d i n q ui et “s er v er m o d e” 

a n d  e st a blis h  d at a  c o m m u ni c ati o n  

p a r a m et e r s  u si n g  c o m m a n d  li n e  

ar g u m e nts.  A  u ni q u e  N a v C a d  s er v er  

pr o c ess “ h a n dl e” I D i ns ur es t h e fi d elit y 

a n d s e c urit y of t h e c o u pl e d c al c ul ati o n 

s p a c e.  T his  h a n dl e  I D  is  r et ur n e d  t o  

C A E S E S t o us e wit h c alls t o t his p arti c ul ar 

i nst a n c e of N a v C a d.

d.  Adj ust t h e h ull f or m i n C A E S E S ( p er t h e 

d e fi n e d o pti mis ati o n t e c h ni q u e).

e. C A E S E S pre p ares a Na v C a d Pre mi u m scri pt 

f or t he gi ve n v ari a nt a dj ust me nt. fie scri pt 

i ncl u des i nstr ucti o ns t o o pe n t he pre- de fi ne d 

“ m ast er  s etti n gs”  pr oj e ct  fil e,  p ass  d at a  

f or t h e a dj uste d C A E S E S ge o m etr y, r u n  

c alc ul ati o ns, a n d ret ur n res ults.

f.  Na v C a d c o m pl et es t h e c al c ul ati o n a n d 

C A E S E S will p oll f or t h e r et ur n of r es ults 

F e at ur e 4 |  C A D / C A M

T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

H y dr o C o m p, I n c. a n d Fri e n ds hi p S yst e ms A G h a v e s u c c essf ull y c o m pl et e d 

a n o pti mis e d s u b m ersi bl e A U V h ull f or m d esi g n b y utilisi n g t h e c o m p a ni es’ 

pri n ci p al s o Th w ar e t o ols as a c o u pl e d s ol uti o n f or R a pi d D esi g n S p a c e 

O pti mis ati o n ( R D S O). D o n al d M a c P h ers o n, H y dr o C o m p a n d St ef a n 

H arri es, Fri e n ds hi p S yst e ms r e p ort

R D S O b y c o u pli n g C A E S E S a n d N a v C a d

Fi g. 1: Pr o c e s s e s 

a n d Thl e tr a n sf er 

b et w e e n C A E S E S 

a n d N a v C a d 

Pr e mi u m
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I n  r e c e n t  y e ar s  hi g h er  e d u c a ti o n  h a s  s e e n  a  gr o w t h  i n  t h e  c oll a b or a ti o n s  
b e t w e e n  i n s ti t u ti o n s  t o  d eli v er  e d u c a ti o n al  a n d  tr ai ni n g  pr o gr a m m e s.  
Si g ni Th c a n t d e v el o p m e n t s ar e b ei n g m a d e i n t h e w a y e d u c a ti o n al a n d tr ai ni n g 
pr o gr a m m e s  ar e  d eli v er e d.  T h e s e  d e v el o p m e n t s  i n  t h e  e s t a bli s h m e n t  of  
n e t w or k s b e t w e e n i n s ti t u ti o n s, a n d t h e i n n o v a ti o n s i n pr o gr a m m e s d eli v er y, 
c a n  b e  f o u n d  a cr o s s  t h e  e d u c a ti o n al  a n d  tr ai ni n g  s e c t or s,  i n cl u di n g  t h o s e  
or g a ni s a ti o n s d e di c a t e d t o t h e pr of e s si o n al d e v el o p m e n t of e n gi n e er s i n t h e 
m ari ti m e i n d u s tri e s.

T o r e gi s t e r , vi si t t h e w e b si t e or c o n t a c t t h e RI N A C o nf er e n c e D e p ar t m e n t: 
8 - 9 N or t h u m b erl a n d S tr e e t,
L o n d o n, W C 2 N 5 D A
T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E x t: 3 3 1
F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2
e m ail: c o nf er e n c e @ri n a. or g. u k

I n t er n a ti o n al C o nf er e n c e:
E d u c a ti o n & Pr of e s si o n al D e v el o p m e n t of 

E n gi n e er s i n t h e M ari ti m e I n d u s tr y 
9- 1 0 D e c e m b er 2 0 1 5, L o n d o n, U K

T h e R o y al I n s ti t u ti o n of N a v al Ar c hi t e c t s

R e gi s t r a ti o n O p e n

E P D H alf p a g e A D.i n d d   1 1 1/ 1 2/ 2 0 1 4   1 1: 0 3: 1 4

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 Th 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
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T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

vi a a tr a nsfer fil e n otice me c h a nis m (s uc h 

as  fil e  ti m e  st a m p).  It  t h e n  a p pli es  t h e  

Na v C a d res ults f or us e b y t he o pti mis ati o n 

al g orit h m. Re p e at ste ps d-f f or e ac h v ari a nt.

g.   Up o n c o m pleti o n of t he o pti mis ati o n st u d y, 

C A E S E S p ass es a s cri pt c all t h at cl os es t he 

Na v C a d Pre mi u m s er ver pr o cess.

C A E S E S  a n d  N a v C a d  a r e  r u n  

si m ult a n e o usl y,  a n d  e a c h  is  l a u n c h e d  

u n d er  c o m pli a n c e  of  its  o w n  e n d- us er 

li c e nsi n g. D uri n g t h e ti m e t h at C A E S E S 

m a n a g es  t h e  R D S O  st u d y,  a  d e di c at e d 

i nst a n c e of N a v C a d m ust als o b e r u n ni n g 

a n d  “c o n n e ct e d ”  s o  t h at  c al c ul ati o n  

a ut h orit y r e m ai ns wit h C A E S E S. O n c e a 

N a v C a d pr o c ess is l a u n c h e d f or C A E S E S, 

it will e x cl usi v el y s er v e it u ntil N a v C a d is 

cl os e d a n d t h e pr o gr a m li c e ns e is r el e as e d. 

This d e di c at e d i nst a n c e of N a v C a d i ns ur es 

t h at  c al c ul ati o n s  a r e  c o m pl et e d  a n d  

r et ur n e d pr o p erl y wit h o ut i nt er r u pti o n 

f r o m  ot h e r  cli e nt s,  di s r u pti o n  of  

c al c ul ati o n ti mi n g, mis dir e cti o n of r es ults, 

or pr e m at ur e u nl o a di n g of N a v C a d.

A U V p erf or m a n c e si m ul ati o n
H y d r o C o m p  r e c e ntl y  d e v el o p e d  a  

p a r a m et ri c  p r e di cti o n  m o d ul e  f o r  

s u b m a ri n e  a n d  S W A T H  p e rf or m a n c e  

pr e di cti o n  f or  N a v C a d.  T h e  d efi niti o n 

of  “ b o d y - of - r e v ol uti o n”  s u b m e r si bl e  

g e o m etr y is s uit a bl e f or t h e A U V st u d y 

a n d us es t hr e e l o n git u di n al r e gi o ns – a 

f or w ar d  elli ps oi d-li k e  n os e,  c yli n dri c al 

mi d- b o d y, a n d a n a Th o gi v e-li k e t ail, Fi g ur e 

2. ( Th e str ut is o nl y n e e d e d f or S W A T H 

a n d is i g n or e d f or t h e A U V.) 

Th e st a n d ar d I T T C- 1 9 7 8 P erf or m a n c e 

P r e di cti o n  M et h o d  i s  u s e d  f o r  t h e  

pr e di cti o n of r esist a n c e a n d h ull- pr o p uls or 

i nt er a cti o n. N a v C a d’s e xisti n g f u n cti o n 

li br ar y w as c all e d o n f or a d d e d a p p e n d a g e 

r esist a n c e as w ell as pr o p ell er si zi n g a n d 

pr o p ulsi o n a n al ysis.

C A E S E S g e o m etr y 
m a n a g e m e nt
As a C o m p ut er Ai d e d E n gi n e eri n g ( C A E) 

s yst e m  f or  o pti misi n g  d esi g n  st u di es,  

C A E S E S  c alls  o n  t hir d- p art y  a n al ysis  

(si m ul ati o n) c o d es, utilisi n g t h eir o ut p uts 

t o  dri v e  t h e  d esi g n  e v ol uti o n.  C A E S E S  

m a n a g es  g e o m etr y  ( a n d  its  v ari ati o ns),  

pre- pr o c essi n g, c o n ne cti o n t o t he t hir d- p art y 

c o d es, p ost- pr o c ess e d r a n ki n g of v ari a nts, 

a n d ge ner al d esi g n ass ess me nt. 

S e v er al m o d elli n g str at e gi es ar e a v ail a bl e 

t o d e fi n e a n d v ar y C A D g e o m etr y – t h e 

us er c a n s et u p f ull y- p ar a m etri c m o d els 

fr o m s cr at c h ( w hi c h w as e m pl o y e d f or t h e 

A U V pr oj e ct) or e xisti n g g e o m etr y c a n b e 

i m p ort e d wit h o nl y t h e p erti n e nt c h a n g es 

d es cri b e d p ar a m etri c all y. T h e s e ar c h f or 

o pti m u m pri n ci pl e di m e nsi o ns is n e arl y 

al w a ys b est s er v e d wit h a f ull y- p ar a m etri c 

m o d el, as t h e y e n a bl e i n v esti g ati o n of br o a d 

c h a n g es i n e arl y d esi g n a n d fi n e-t u ni n g at 

l at er st a g es.

F or t he p ur p os es of rel ati vel y si m pl e A U V 

ge o metr y, j ust a h a n df ul of dis crete h ull f or m 

p ar a meters ( e. g. l e n gt h, dis pl a c e me nt, wette d 

s urf a c e, et c.) a d e q u at el y d es cri b e t h e m o d el 

– all of w hi c h are b uilt fr o m f or w ar d ( n os e) 

a n d a Th (t ail) s h a p e e q u ati o ns usi n g o nl y b o d y 

di a m et er, f or w ar d l e n gt h, a n d a fi l e n gt h as 

v ari a bl es. All ot her h ull f or m p ar a meters are 

d e p e n d e nt o n t h es e t hre e v ari a bl es.

S cri pti n g f or b at c h c al c ul ati o n
Na v C a d Pre mi u m i n cl u d es t w o f e at ures t h at 

all o w it t o r u n as a c o u pl e d s ol v er, i n cl u di n g 

a b at c h or m a cr o s cri pti n g A PI f or d at a 

a n d pr o c ess es, a n d q ui et m o d e o p er ati o n 

wit h o ut t h e G UI (i. e. “s er v er” m o d e). 

H y dr o C o m p’s s cri pti n g A PI w as i ns pir e d 

b y  ot h er  s cri pti n g  l a n g u a g es  (s u c h  as  

V B S cri pt), a n d w as d e v el o p e d t o b e si m pl e, 

l o gi c al,  a n d  o bj e ct- ori e nt e d.  ( S cri pti n g  

is  als o  b ei n g  a d d e d  t o  t h e  H y dr o C o m p  

Pr o p El e m e nt  d et ail  pr o p ell er  c o d e.)   A  

si m pl e e x a m pl e s cri pt f or s urf a c e s hi p b at c h 

c al c ul ati o ns is s h o w n b el o w:

A p p. Cl e ar

A p p. O p e n Fil e “ C:\ Te m p\ M y Pr oj e ct. h c n c”

‘ s et d es cri pti o n

Pr oj e ct. D es cri pti o n “ Ne w d at a a v ail a bl e”

‘ a d d n e w h ull d at a f or t h e tr a ns o m st er n

H ull. B e a m W L At Tr 9. 1 4 m

H ull.I m m ersi o n Dr a fi At Tr 2. 0 5 m

‘ r e fi n e s p e e ds

S p e e d Perf or m a n c e. C o u nt 1 0

S p e e d Perf or m a n c e. S p e e d 6 8 1 0 1 2 1 4 1 6 

1 8 1 9 2 0 2 2 kt

‘ p oi nt t o 1 9 kts as t h e d esi g n s p e e d

S p e e d Perf or m a n c e. D esi g n S p e e dI n d e x 7

‘ c h a n g e t h e r u d d er t y p e

A p p e n d a g e. R u d d er Ty p e B al a n c e d Pl at e

‘ c h a n g e t h e r esist a n c e pr e di cti o n m et h o d

R esist a n c e. H ull Dr a g Met h o d F u n g C R T S

‘ r u n pr e di cti o n

A p p. B uil d R esist a n c e Pr e di cti o n

‘ p us h p erti n e nt r es ults t o o ut p ut fil e

A p p. St art O ut p ut “ C:\ Te m p\ Ne w O ut p ut.t xt”

 S p e e d Perf or m a n c e.

    Ad d T o O ut p ut C o u nt 

 S p e e d Perf or m a n c e.

    Ad d T o O ut p ut S p e e d

 S p e e d Perf or m a n c e.

    Ad d T o O ut p ut Dr a g T ot al

A p p. E n d O ut p ut 

C A E S E S  l a u n c h e s  N a v C a d  i n  q ui et  

Fi g. 2: A U V g e o m etr y d e Th niti o n

Fi g. 3: N a v C a d 

“ q ui et s er v er 

m o d e ” n oti Th c ati o n
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w w w.ri n a. or g. u k / Pr oj e c t _ M a n a g e m e n t

M ari n e v e s s el s a n d s tr u c t ur e s ar e g e n er all y l ar g e, t e c h ni c all y c o m pl e x, c o s tl y, a n d 
tr a di ti o n all y l o w pr o d u c ti o n v ol u m e i t e m s. A s u c c e s sf ul pr oj e c t r e q uir e s t h e eff e c ti v e 
m a n a g e m e n t  of  m a n y  diff er e n t  s t a k e h ol d er s;  d e si g n er s,  f a bri c a t or s,  e q ui p m e n t  
m a n uf a c t ur er s  a n d  r e g ul a t or y  b o di e s.  S u c h  pr oj e c t s  ar e  i n cr e a si n gl y  i n v ol vi n g  t h e  
m a n a g e m e n t  of  m ul ti- di s ci pli n ar y  a n d  m ul ti- c ul t ur al  t e a m s  i n  diff er e n t  l o c a ti o n s  
ar o u n d t h e w orl d. T hi s c o nf er e n c e ai m s t o hi g hli g h t t h e k e y el e m e n t s i n s u c c e s sf ul 
m ari ti m e pr oj e c t m a n a g e m e n t, a n d t o i d e n tif y b e s t pr a c ti c e a n d s h ar e e x p eri e n c e 
t h a t will h el p t o d eli v er a b e n e Th t t o t h e i n d u s tr y.

T o s u b mi t a p a p e r,  vi si t t h e w e b si t e or c o n t a c t t h e RI N A C o nf er e n c e 
D e p ar t m e n t: 
8 - 9 N or t h u m b erl a n d S tr e e t,
L o n d o n, W C 2 N 5 D A
T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E x t: 3 3 1
F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2
e m ail: c o nf er e n c e @ri n a. or g. u k

I n t er n a ti o n al C o nf er e n c e:

M ari ti m e Pr oj e c t M a n a g e m e n t
2 4- 2 5 F e br u ar y 2 0 1 6, L o n d o n, U K

T h e R o y al I n s ti t u ti o n of N a v al Ar c hi t e c t s

C all f o r P a p e r s

Pr o M a n H alf p a g e Cf p A D.i n d d   1 1 9/ 0 5/ 2 0 1 5   1 3: 5 7: 2 7

w w w. ri n a. or g. u k / S m ar t _ S hi p s

Wit h t h e r a pi d i n cr e as e i n c o m p uti n g p o w er a n d c o m m u ni c ati o n t e c h n ol o g y, w h at will 
b e t h e f ull i m p a ct of t h e di git al a g e o n s hi p d esi g n? Is t h e s hi p pi n g i n d ustr y g oi n g t o  
b e n efit fr o m t h e “ bi g d at a ” r e v ol uti o n? W h at ar e t h e r e al t e c h ni c al p ossi biliti es, li mits 
a n d p ot e nti al b e n efits f or t h e s hi p pi n g i n d ustr y?

T o f urt h er i n v esti g at e t h e p ot e nti al of s m art a n d a ut o n o m o us v ess els p a p ers ar e i n vit e d 
fr o m d esi g n ers, o p er at ors, r es e ar c h ers, b uil d ers, cl ass s o ci eti es a n d r e g ul at or y b o di es, 

o n all r el at e d t o pi cs

T o s u b mi t a p a p e r , vi si t t h e w e b si t e or c o n t a c t t h e RI N A C o nf er e n c e
D e p ar t m e n t:
8 - 9 N or t h u m b erl a n d S tr e e t,
L o n d o n, W C 2 N 5 D A
T el: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2 E x t: 3 3 1
F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2
e m ail: c o nf er e n c e @ri n a. or g. u k

I n t er n a ti o n al C o nf er e n c e:

S m ar t S hi p s
2 6- 2 7 J a n u ar y 2 0 1 6, L o n d o n, U K

T h e R o y al I n s ti t u ti o n of N a v al Ar c hi t e c t s

C all f o r P a p e r s

S M A R T H alf p a g e C F P A D.i n d d   1 2 8/ 0 5/ 2 0 1 5   1 1: 2 0: 1 9
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6 6 T h e N a v al Ar c hit e ct  O ct o b er 2 0 1 5

F e at ur e 4 |  C A D / C A M

s er v er m o d e, a n d it r u ns as a b a c k gr o u n d 

a p pli c ati o n. ( S e e t h e n oti fi c ati o n p o p u p 

i n  Fi g u r e  3.)  T h e  pr o c e s s  i s  si m pl e,  

c o m p ut ati o n all y  v e r y  effi ci e nt,  a n d  

miti g at es t y pi c al cr oss- pl atf or m h ur dl es. 

N a v C a d c a n b e s h ell e d i n s er v er m o d e 

fr o m a n y pl atf or m t h at c a n r e a d a n d writ e 

t o a Wi n d o ws c o m p ut er, i n cl u di n g fr o m a 

Li n u x c o m p ut er o n a c o m m o n n et w or k.

O pti mi si n g t h e d e si g n
Th e o bj e cti v e f u n cti o n f or t h e A U V st u d y 

w as t o mi ni mis e s h a Th p o w er f or a gi v e n 

di s pl a c e m e nt  v ol u m e.  E a c h  it e r ati o n  

i n cl u d e d pr e di cti o n of r esist a n c e f oll o w e d 

b y si zi n g of a t hr ust- m at c h e d t w o- bl a d e d 

fi x e d pit c h pr o p ell er. Pr o p ell er m at c hi n g 

w as c o n d u ct e d usi n g N a v C a d’s i nt er n al 

pr o p ell e r  o pti mis ati o n  r o uti n e,  r at h e r  

t h a n o pti mis ati o n wit hi n C A E S E S.

S e v er al C A E S E S o pti misi n g str at e gi es 

(i. e. “ d esi g n e n gi n es”) w er e t est e d. “ S o b ol 

s e q u e n ci n g ”  is  a  p o p ul ar  t e c h ni q u e  t o  

e x pl or e  a  d esi g n  s p a c e  b y  pl a ci n g  t h e  

n e xt v ari a nt i n t h e r e gi o n t h at is c urr e ntl y 

l e a st  “ p o p ul at e d ”.  As  a  q u a si- r a n d o m  

s e ar c h, its p att er n m a y l o o k r a n d o m, b ut 

it  is  a ct u all y  d et e r mi nisti c.  T h e  S o b ol  

o bj e cti v e is t o g at h er i nf or m ati o n a b o ut 

t h e d esi g n t as k wit h as littl e c o m p ut ati o n al 

c o st  as  p o ssi bl e.  U nli k e  a  m at ri x-li k e  

e x h a usti v e s e ar c h, a S o b ol s e q u e n c e will 

n ot n e c ess aril y i n cr e as e t h e n u m b er of 

e v al u at e d v ari a nts i n pr o p orti o n t o t h e 

n u m b er of fr e e v ari a bl es.

O n c e a c o nstr ai n e d d esi g n s p a c e h as b e e n 

est a blis h e d, a n “e x h a usti v e s e ar c h” t h e n 

i nt err o g at es t h e d esi g n s p a c e. Th e d e fi n e d 

g e o m etri c p ar a m et ers ar e s yst e m ati c all y 

v ari e d  i n  a  m ulti- di m e nsi o n al  m at ri x,  

e v al u at e d,  a n d  d o c u m e nt e d.  Of  c o urs e, 

a d esi g n s p a c e c o ul d e asil y r e a c h m a n y 

t h o u s a n d s  of  p ot e nti al  v a ri a nt s,  s o  

a n  e x h a usti v e  s e ar c h  is  t y pi c all y  o nl y  

a p pr o pri at e w h e n usi n g hi g hl y effi ci e nt 

s ol v ers a n d v er y f e w fr e e v ari a bl es. 

T h e  b est  r es ults  c a m e  fr o m  m a p pi n g 

o ut t h e d esi g n s p a c e wit h S o b ol f oll o w e d 

b y a n “e x h a usti v e s e ar c h” wit hi n a r e d u c e d 

d o m ai n  a n d  wit h  a d a pt e d  b o u n ds  f or  

t h e  f r e e  v ari a bl es.  Si n c e  t h e  N a v C a d  

c al c ul ati o ns ar e v er y e ffi ci e nt (t a ki n g l ess 

t h a n 5 s e c o n ds f or r esist a n c e, pr o p ell er 

si zi n g,  a n d  pr o p ulsi o n  a n al ysis  o n  a n  

o ffi c e- gr a d e Wi n d o ws c o m p ut er), a l ar g e 

S o b ol a n al ysis of m or e t h a n t w o-t h o us a n d 

d esi g ns w as r u n o v er t h e c o urs e of a f e w 

h o urs. Th e r es ults all o w e d t h e g e o m etr y 

t o b e r e fi n e d, wit h t h e r a n g e of t h e d esi g n 

v ari a bl es ti g ht e n e d t o e x cl u d e r es ults wit h 

hi g h er s h a Th p o w er. A n e x h a usti v e s e ar c h 

wit h f o ur s u b di visi o ns o n t hr e e v ari a bl es 

w as  r u n  o n  t his  n e w  g e o m etr y,  w hi c h  

ulti m at el y pr o d u c e d t h e fi n al d esi g n.

T h e  s et  of  j ust  t h r e e  v ari a bl e s  w as  

d eli b er at el y s el e ct e d f or t his e x pl or at or y 

st u d y.  Of  c o u rs e,  c o m m e r ci al  st u di e s  

w o ul d  li k el y  i n cl u d e  a d diti o n al  

c o nstr ai nts s u c h as f or p a yl o a d g e o m etri es 

( a  mi ni m u m  mi d - b o d y  l e n gt h,  f o r  

e x a m pl e)  or  L C B  p ositi o n  (f or  v e hi cl e  

m a n o e u v ri n g).  G r e at e r  c o m pl e xit y  i s  

e a sil y  a c c o m m o d at e d  b y  t h e  c o u pl e d  

C A E S E S- N a v C a d R D S O s ol uti o n.

A n al y si s a n d s el e cti o n 
of d e si g n s
As m e nti o n e d, t hr e e v ari a bl es ( di a m et er, 

f or w ar d l e n gt h, a fi l e n gt h) w er e e v al u at e d 

i n  a  s y st e m ati c  s e ri e s,  s o  f o u r  v al u e s  

s p a n ni n g e a c h v ari a bl e r a n g e m a k e u p 

a  fi n al  s e ri es  of  6 4  v ari a nts.  Usi n g  a n  

or di n ar y b usi n ess- g r a d e c o m p ut er ( 3. 3 

G H z I nt el-i 5; 8 G B R A M; 6 4- bit Wi n d o ws 

7),  t ot al  c o m p ut ati o n al  ti m e  of  o nl y  

5 m: 4 1s w as r e q uir e d f or t h e s eri es a n al ysis 

(i. e. 5. 3 s p er v ari a nt).

T h e  s e a r c h  off e r e d  t h e  f oll o wi n g  

e x a m pl e r es ults. (I m a g es ar e i n c or r e ct 

r el ati v e s c al e.)

C o n cl u si o n s
T h e  C A E S E S- N a v C a d  st u d y  c o nfir m e d  

t h at a s h ort er l e n gt h wit h l ar g er di a m et er 

b est  s er v e d  t h e  o bj e cti v e  of  mi ni m u m  

s h a fi p o w er ( as r e alis e d vi a l o w er dr a g a n d 

l ar g er a v ail a bl e pr o p ell er di a m et er). F or t h e 

p arti c ul ar d esi g n s p e e d, t his is c o nsist e nt 

wit h e x p e ct ati o ns. Of c o urs e, t h e o ut c o m e 

m a y b e v er y di ff er e nt wit h a di ff er e nt d esi g n 

s p e e d or di ff er e nt d esi g n c o nstr ai nts.

R D S O  i s  a c hi e v e d  vi a  c o u pli n g  of  

C A E S E S a n d N a v C a d, d u e b ot h t o t h e us e 

of N a v C a d Pr e mi u m as a v er y e ffi ci e nt 

s ol v e r  a n d  t h e  li n k e d  m o d elli n g  a n d  

o pti mis ati o n c a p a biliti es of C A E S E S. Th e 

v er y br o a d a n d c o m pr e h e nsi v e pr e di cti o n 

m o d el s  i n  N a v C a d  wit h  t h e  a d a pti v e  

g e o m et ri c  m o d elli n g  a n d  o pti mi si n g  

c a p a biliti e s  of  C A E S E S  m a k e  t hi s  a  

v al u a bl e  p ai ri n g  f or  t h e  R D S O  of  a n y  

m ari n e v e hi cl e. N A

Fi g. 4: S u c c e s sf ul 

c a n di d at e: 2. 1 7 m 

L, 0. 4 0 m D, 2 2. 0 N 

R e si st a n c e, 4 5. 6 k W 

P o w er

Fi g. 5: S u c c e s sf ul 

c a n di d at e: 2. 3 2 m 

L, 0. 3 6 m D, 2 4. 6 N 

R e si st a n c e, 5 1. 4 k W 

P o w er

Fi g. 6: U n s u c c e s sf ul 

c a n di d at e: 3. 7 0 m 

L, 0. 2 8 m D, 4 7. 4 N 

R e si st a n c e, 1 0 8. 3 

k W P o w er

Fi g. 7: U n s u c c e s sf ul 

c a n di d at e: 3. 7 9 m 

L, 0. 2 8 m D, 6 1. 7 N 

R e si st a n c e, 1 4 8. 5 

k W P o w er
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T
hr e e  n e w - b uil d s  h a v e  b e e n  

c o m missi o n e d  b y  J a n  D e  N ul  of  

L u x e m b o ur g, i n cl u di n g t h e w orl d’s 

l ar gest c utter s ucti o n dre d ger a n d t w o s m aller 

m ulti p ur p os e  v ess els.  T h e  c o m p a n y  h as  

c o nti n ue d t o p urs ue de vel o p me nt a n d gr o wt h 

d es pit e  t h e  c h all e n gi n g  e c o n o mi c  cli m at e  

a ffecti n g m a n y i n t he m ari ne i n d ustr y.

J D N 8 0 6 9  – ‘t h e gr e at e st’
T h e r e c or d- br e a ki n g 1 5 1 m c utt er-s u cti o n 

dr e d g er, r ef err e d t o as J D N 8 0 6 9, is s et t o 

i m pr o ve Ja n D e N ul’s o p er ati o n al c a p a bilit y, 

e xte n di n g its re a c h a n d r a n ge of a cti viti es.

A s p o k es p ers o n f or t h e c o m p a n y s a ys: 

“ Wit h t his n e w v ess el w e will b e a bl e t o  

dre d ge h ar d er r o c k, t o dis c h ar ge t he dre d ge d 

s oil o v er l ar g er dist a n c es, t o w or k i n m or e 

e xtre me w a ve c o n diti o ns … Th us si g ni fic a ntl y 

e nl ar gi n g t he r a n ge of w or ks we c a n p erf or m.”

The vess el will b e p o were d b y M A N Di es el 

& T ur b o, w h o will pr o vi d e o ne M A N 1 4 V 4 8/

C R  e n gi n e  wit h  a n  o ut p ut  of  1 6, 8 0 0 k W  

a n d  t w o  M A N  9 L 4 8/ 6 0 C R  e n gi n es  wit h  

i n di vi d u al o ut p uts of 1 0, 8 0 0 k W. Its t ot al dies el 

i nst all e d p o w er is o v er 4 0 M W, s u bst a nti all y 

gre ater t h a n t he c urre nt l ar gest c utter-s u cti o n 

dre d ger, J. F.J De N ul – als o o w ne d b y Ja n D e 

N ul Gr o u p. R E N K, p art of t he M A N Gr o u p, 

will pr o vi d e ge ar b o xes f or t he vess els’ di es el-

el e ctri c pl a nt, c utter- he a d dri ve, dre d ger, a n d 

b o oster p u m ps.

Vi c e pr esi d e nt a n d h e a d of f o ur-str o k e 

m ari ne at M A N Di es el & T ur b o, L e x Nijs e n, 

s a ys: “ This ne w vess el re pres e nts a si g ni fi c a nt 

d e vel o p m e nt wit hi n t h e dre d ger s e g m e nt i n 

t h at, u p t o n o w, t he l ar gest i nst all e d p o wer o n 

si mil ar vess els w as a p pr o xi m atel y 2 7- 2 8 M W, 

a fi g ure t he ne w vess el e asil y s ur p ass es.”

E a c h e n gi n e is e q ui p p e d wit h T C A-t y p e 

e x h a u st- g a s  t u r b o c h ar g e rs,  el e ct r o ni c  

f u el-i nj e cti o n s yst e ms, a n d 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.

J D N 8 0 6 9 f e at ur es a fl e xi bl e s p u d c arri er 

wit h  a d a pti v e  c o ntr ol  of  l o n git u di n al  

m o v e m e nt  a n d  f or c e,  t h e  r oll  a n gl e  a n d  

m o m e nt, a n d t h e pit c h a n gl e a n d m o m e nt. 

It als o off ers a fl e xi bl e s us p e nsi o n of t h e 

c utt erl a d d er, w hi c h a bs or bs t h e s h o c k a n d 

vi br ati o n i nc urre d d uri n g r o c k dre d gi n g. 

T h e  v ess el  will  b e  b uilt  at  t h e  Ulj a ni k  

Br o d o gr a dilist e s hi p y ar d, P ul a, Cr o ati a, a n d 

is s c he d ule d f or c o m pleti o n i n Fe br u ar y 2 0 1 7.

A si st er s ol uti o n
T w o n e w m ulti p ur p os e v ess els, J D N 8 6 2 5 & 

J D N 8 6 1 9, will als o b e a d d e d t o Ja n D e N ul’s 

e x p a n di n g m o d er n fl e et. Thes e sister vess els 

will  b e  di es el- el e ctri c  p o w er e d  a n d  off er  

c a bl e-l a yi n g a n d r o c k i nst all ati o n m o d es, 

fre ei n g u p ot her vess els w hic h h a ve pre vi o usl y 

b e e n c o n verte d f or t hes e p ur p os es.

A  s p o k es p ers o n  f or  J a n  D e  N ul  s a ys:  

“I n a d diti o n t o t h e l ar g e S RI [ S u bs e a R o c k 

I nst all ati o n] v ess els i n t h e fl e et, J D N us es 

t w o c o n v ert e d s plit b ar g es f or s m all er r o c k 

i nst all ati o n w or ks, or i n c as e a s m all er vess el 

is n e e d e d t o s af el y a c c ess t h e are a. fi e n e w 

v ess els will p erf or m t his ki n d of w or k i n a 

m ore e ffi ci e nt a n d e c o n o mi c al w a y. fiis will 

als o e n a bl e us t o ret ur n t he c o n verte d vess els 

t o  t h eir  ori gi n al  f u n cti o n,  i. e.  s plit b ar g es  

o p er ati n g t o get her wit h b ar ge-l o a di n g c utter 

dre d gers or b a c k h o es.”

O p er at ors will b e a bl e t o i nst all r o c ks at 

d e pt hs of r o u g hl y 6 0 0 m w hil e usi n g t h e 

v ess els i n r o c k i nst all ati o n m o d e, utilisi n g 

a fl e xi bl e a n d i n cli n e d f all pi p e t h at will 

e n a bl e a c c ur at e r o c k i nst all ati o n ar o u n d 

a v ari et y of str u ct ur es, i n cl u di n g o ffs h or e 

f o u n d ati o ns  a n d  oil  &  g as  pl atf or ms,  

a c c or di n g t o t h e c o m p a n y.

T h e  v ess els  c a n  als o  s u p p ort  s u bs e a  

tr e n c h ers o n t h e b uri al of c a bl e, a n d c a n 

b e fitt e d wit h a c a bl e c ar o us el a n d ot h er 

r el at e d e q ui p m e nt. D P 2 s yst e ms e n a bl e 

t h e  c a bl e  l a yi n g  a n d  r o c k  i nst all ati o n  

m o d es, m ai nt ai ni n g t h e v ess els’ p ositi o n 

d uri n g o p er ati o ns. 

Th e sist er v ess els will b e b uilt at A VI C 

Wei h ai s hi p y ar d i n Wei h ai, C hi n a, a n d ar e 

s c he d ul e d f or c o m pl eti o n i n 2 0 1 7. The vess els 

c o m pl y  wit h  t h e  I M O  C o d e  f or  S p e ci al  

P ur p os e S hi ps.

C o nti n ui n g t h e tr e n d
W h e n as k e d a b o ut t h e f ut ure f or Ja n D e N ul, 

a s p o k es p ers o n s ai d t h at t h e c o m p a n y will 

al w a ys e n d e a v o ur t o pr o vi d e cli e nts wit h t h e 

b est a n d m ost e c o n o mi c al s ol uti o n f or t h eir 

pr oj e ct, m ai nt ai ni n g a f or w ar d-f a ci n g a n d 

t e c h n ol o gi c all y i n cl usi v e p hil os o p h y.

“J a n  D e  N ul  G r o u p  i s  c o n st a ntl y  

i n v esti n g  i n  its  e q ui p m e nt  a n d  i n  n e w 

t e c h n ol o gi es. ft er e ar e al w a ys n e w d esi g ns 

of v ess els o n t h e s h elf. It is a p er m a n e nt 

pr o c ess. Of c o urs e, n ot all d esi g ns m a d e 

ar e  or d e r e d  at  a  s hi p y ar d,  b ut  w e  ar e  

al w a ys  l o o ki n g  f or  n e w  o p p ort u niti es,  

n e w t e c h n ol o gi es, n e w d esi g ns.” N A

L u x e m b o ur g- b as e d dr e d g er s p e ci alist, Ja n D e N ul Gr o u p, h as i n v est e d i n 

a v ari et y of n e w v ess els t his y e ar i n r es p o ns e t o p ositi v e m ar k et tr e n ds a n d 

d e m a n ds i n t h e dr e d g er s e ct or 

A p ositi v e tr e n d

D e a d w ei g ht ….  ............................... 6, 4 0 0 t o n n es

L e n gt h, o a  ...................................................... 9 6 m

Br e a dt h  ........................................................... 2 2 m 

Dr a u g ht l o a d e d  ........................................... 6. 5 m

D y n a mi c p ositi o ni n g  .....................................D P 2

Pr o p ulsi o n p o w er  ............................. 2 x 1, 2 5 0 k W

B o w t hr ust er p o w er  ......................... 2 x 1, 2 5 0 k W

T ot al i nst all e d di es el p o w er  ................. 6, 8 0 0 k W

S p e e d  .................................................... 1 1. 5 k n ots

T E C H NI C A L  P A R TI C U L A R S

J D N 8 6 2 5 & J D N 8 6 1 9

L e n gt h, o a ….  ............................................ 1 5 1. 3 m

Br e a dt h  ....................................................... . 3 6. 0 m

Dr a u g ht  ....................................................... 5. 7 5 m

Dr e d gi n g d e pt h  ......................................... 4 5. 0 m

S u cti o n pi p e di a m et er  ....................... 1, 1 0 0 m m

Dis c h ar g e pi p e di a m et er  .................. 1, 1 0 0 m m

/ 1, 0 0 0 m m

B ar g e l o a di n g pi p e di a m et er  ........... 1, 0 0 0 m m

S u b m er g e d p u m p p o w er  ................... 8, 5 0 0 k W

I n b o ar d p u m p p o w er..................... 2 x 3, 0 0 0 k W

C utt er p o w er  .......................................... 8, 5 0 0 k W

Pr o p ulsi o n p o w er  ............................. 2 x 3, 0 0 0 k W

T ot al i nst all e d di es el p o w er  ...............4 0, 9 7 5 k W

S p e e d  .................................................... 1 2. 0 k n ots

T E C H NI C A L  P A R TI C U L A R S

J D N 8 0 6 9

F e at ur e 5 |  b e n e l u x
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M
uc h h as b e e n writte n, j usti fi a bl y, 

a b o ut t h e pi o n e eri n g m ot ors hi p 

S el a n di a  of  1 9 1 2,  b ot h  w h e n  

t h e s hi p w as n e w a n d o n t h e c e nt e n ar y. It 

w as f ar fr o m t h e first di es el p o w ere d s hi p 

b ut its s u c c ess a n d its e c o n o mi c al o p er ati o n 

c o n vi n c e d m a n y s hi p o w n ers t h at t h e di es el 

w as t he m ari ne p o wer pl a nt of t he f ut ure. 

A n  e x a m pl e  of  t h e  i nt e ns e  i nt er est  

att e n di n g Sel a n di a  a n d its sist ers hi ps w as 

a p a p er b y I v ar K n u ds e n of B ur m eist er & 

Wai n ( B & W) i n C o p e n h a g e n r e a d b y J T 

Milt o n at t h e I N A S pri n g Me eti n gs i n 1 9 1 2. 

Titl e d “ R es ults of tri als of t he di es el e n gi ne d 

s e a g oi n g vess el Sel a n di a ” it c o vere d s e atri als 

a n d t h e first p art of t h e m ai d e n v o y a g e t o 

L o n d o n, wit h a f oll o w u p t h at t h e s hi p h a d 

re a c he d t he R e d S e a o n its v o y a ge t o B a n g k o k 

a n d w as r u n ni n g well.

I n  D e c e m b er  1 9 1 0  t h e  E ast  Asi ati c  

C o m p a n y of C o p e n h a ge n pl a c e d or d ers wit h 

B & W f or t w o v ess els, Sel a n di a  a n d Fi o ni a . 

T h e y w er e t o b e 1 1 3 m l o n g, 1 6 m b e a m,  

9 m d e e p a n d 7, 0 0 0 d wt o n a 7 m dr a u g ht t o 

s uit t h e h ar b o ur a p pr o a c h d e pt hs a n d c ar g o 

v ol u m es of t he c o m p a n y’s Far E ast tr a d e.

L a y o ut  w as  t w o  h at c h es  f or w ar d,  t h e n  

s u p erstr uct ure wit h bri d ge a n d well- a p p oi nte d 

p ass e n ger acc o m m o d ati o n, a h ol d a Th of t his, 

t h e n t h e e n gi ner o o m a b o ve w hi c h were t he 

o fficers’ q u arters, a n a Th f o urt h h atc h a n d cre w 

acc o m m o d ati o n i n t he p o o p. I n a n a ge of bi g 

f u n nels a n d st at us i n h a vi n g s e ver al of t he m, 

t he E A C m ot ors hi ps were c o ns pic u o us i n n ot 

h a vi n g f u n nels at all, t he e x h a ust b ei n g le d u p 

t he a Th m ast, dri vi n g h o me t he mess a ge t h at 

here w as s o met hi n g di ffere nt.

K n u ds e n’s I N A p a p er c o nc e ntr ate d o n t he 

m ai n e n gi nes a n d a u xili ar y m a c hi ner y. B & W 

h a d b e c o me a n e arl y Di es el li c e ns e e a n d h a d 

d e v el o p e d e n gi n es of v ari o us si z es f or l a n d 

a n d m ari n e p o w er. Sel a n di a  w as gi v e n t w o 

8- c yli n d er e n gi n es of 2 1i n b or e, a si z e t h at 

w as at t h e ti m e c o nsi d ere d t o b e t h e l ar g est 

t h at w o ul d a v oi d pist o n c o oli n g pr o bl e ms, 

of t h e f o ur str o ke t y p e dire ct c o u pl e d t o t wi n 

s cre ws t ur ni n g at n o mi n all y 1 4 0r p m.

E ac h e n gi ne w as r ate d at 1, 2 5 0 i n dic ate d h p. 

Sel a n di a ’s e n gi n es were t ot all y e ncl os e d a n d 

f orce l u bric ate d. A dire ct c o u ple d e n gi ne h as 

t o b e re versi ble, o ne of t he m aj or c h alle n ges t o 

t he desi g ner es p e ci all y wit h 4-str o ke e n gi nes  

b ec a us e of t he nee d t o alter v al ve ti mi n g t o s uit 

t he directi o n of r ot ati o n.

B & W h a d d e vel o p e d a n e ffe cti ve w a y b y 

li Thi n g t h e c a m f oll o w ers a n d t h e n m o vi n g 

t h e  c a ms h aft  al o n g  t o  bri n g  i nt o  pl a y  a  

s e c o n d s et of c a ms. Dire ct air st arti n g us e d 

air at 2 0 b ar pr o d uce d b y c o m press ors dri ve n 

fr o m t he a u xili ar y e n gi nes, w hic h als o dr o ve 

t h e d y n a m os t o s u p pl y t h e s hi p’s e xt e nsi v e 

el e ctri c al s yst e m, i n cl u di n g p u m ps, all t h e 

wi n c h es  a n d  t h e  el e ctr o h y dr a uli c  st e eri n g  

ge ar. S o me of t he air w as f urt her c o m press e d 

t o  6 0 b ar  b y  c o m pr ess ors  o n  t h e  m ai n  

e n gi nes f or t he air- bl ast f uel i njecti o n s yste m. 

A s m all oil fire d b oil er pr o vi d e d st e a m f or 

c a bi n h e ati n g, t h e e v a p or at ors f or m a ki n g 

fres h w ater, a n d f or c ar g o h ol d fire fi g hti n g.

S el a n di a ’s  tri p  t o  West  I n di a  D o c k  i n  

L o n d o n w as n ot o n t he iti ner ar y of a n or m al 

E A C v o y a ge, b ut w as desi g ne d t o pres e nt t he 

s hi p t o n a v al as well as c o m m erci al m ari n e 

visit ors. The I N A me eti n g w as well atte n d e d, 

wit h s o me n ot a bl e p e o pl e t a ki n g p art i n t he 

e xt e nsi ve dis c ussi o ns at t h e m e eti n g w hi c h 

r a n g e d wi d el y. S o m e s p e a k ers disli k e d t h e 

cl os e d  cr a n k c as e  e n gi n es,  w a nti n g  o p e n  

fr a m es li ke t h e re ci pr o c ati n g ste a m e n gi n es 

t h at m ari n e e n gi n e ers w er e f a mili ar wit h,  

ot h ers  w a nt e d  p u m ps  a n d  c o m pr ess ors  

b uilt o n t o m ai n di es el e n gi n es, n ot dri ve n 

b y  a u xili ar y  e n gi n es;  criti cis ms  t h at  dr e w  

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  O ct o b er 2 0 1 5

J ust b ef or e t h e First W orl d War a n d i n t h e s a m e y e ar t h at Tit a nic  w as l ost t h e 

pi o n e eri n g m ot ors hi p Sel a n di a  e nt er e d s er vi c e. Ri c h ar d W hit e t a k es a l o o k 

at t h e di c ussi o ns s urr o u n di n g t h e v ess el g e n er all y a c c e pt e d as t h e h er al d f or 

m o d er n a g e s hi p pi n g

A n e w er a - t h e arri v al of t h e m ot ors hi p

S el a n di a  w a s 

d eli v er e d i n 

1 9 1 2 a n d w a s a 

pi o n e eri n g d e si g n 

at t h e ti m e

N A O ct 1 5 - p 6 8 + 6 9 + 7 0.i n d d   6 8 2 2/ 0 9/ 2 0 1 5   1 5: 3 4: 1 2
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t h e res p o ns e fr o m K n u ds e n t h at i n c o nst a nt 

st o p pi n g a n d st arti n g, m ai n e n gi n e dri v e n 

c o m press ors w o ul d n ot kee p u p wit h de m a n d, 

a n d t h at cl os e d cr a n kc as es wit h d o ors all o we d 

b ot h f ull press ure l u b e oil circ ul ati o n a n d e as e 

of i ns p e cti o n. S o m e q u eri e d t h e wis d o m of 

usi n g s e a w ater f or m ai n e n gi ne c o oli n g, w hile 

ot h ers w a nte d t o pr o m ote bi g ger a n d m ore 

p o w erf ul e n gi n es of v ari o us c o n fi g ur ati o ns 

t he y were pl a n ni n g or b uil di n g. 

The m ost i nteresti n g p art of t he disc ussi o n 

w as, h o we ver, a b o ut oil as mari ne f uel. The t o ne 

w as s et b y Sir Marc us S a m uel ( of S hell) w h os e 

c o m p a n y w as s u p pl yi n g E A C wit h oil f u el 

fr o m wells i n B or ne o. “ We h a ve g u ar a nte e d 

t he m s u p plies f or fi ve ye ars at a n e xtre mel y l o w 

pric e.” He re mi n d e d t he a u di e nc e t h at di es el 

s hi ps w ere n ot e ntirel y n o v el, a n d t h at t h e 

pi o ne eri n g t a n ker V ulc a n us , a m uc h s m all er 

vess el, h a d b ee n gi vi n g g o o d s er vice f or a ye ar.

T h e  r at e  of  di es el  s hi p  e v ol uti o n  w as  

a m azi n gl y q uic k, a n d he s ai d “It is b e c a us e I 

fe el a bs ol utel y c o n vi nc e d b e y o n d a n y d o u bt 

t h at t hes e e n gi nes are g oi n g t o t a ke t he pl ace 

of ste a m t h at I s p e a k as f orci bl y as I d o u p o n 

t h e  s u bj e ct.  T h e  q u esti o n  of  oil  s u p pl y  is  

u n d o u bte dl y a gr a ve o ne, b ut if y o u will acce pt 

it fr o m m e, I s a y wit h o ut h esit ati o n t h at we 

h a v e n o f e ar w h at e v er of t h e oil n ot b ei n g 

f ort h c o mi n g. I n o ur o w n fi el ds i n f ar a w a y 

B or n e o o ur pr o d u cti o n t o d a y is s o m et hi n g 

o ver t w o a n d a h alf milli o n t o ns of oil, b ut 

c o ul d b e e n or m o usl y i ncre as e d if we h a d t he 

o Th a ke. At pres e nt we h a ve n ot o nl y n ot hi n g 

li ke t h e n u m b er of wells fl o wi n g w hi c h we 

mi g ht h a ve, b ut we h a ve b ee n o bli ge d t o s h ut 

t he m d o w n.”

F u el c o ns u m pti o n of di es el e n gi n es, a n d 

c o m p aris o n wit h c o al fire d ste a m w as c o vere d 

i n s o me det ail. I n his p a per K n u dse n h a d gi ve n 

c o ns u m pti o n f or Sel a n di a  as 1 6 5 gr a m m es 

p er i n di c at e d h ors e p o w er p er h o ur f or all 

p ur p os es. This w as q uerie d. K n u ds e n cl ari fie d 

t he m atter. This fi g ure c o ul d b e br o ke n d o w n 

i nt o 1 4 5 g f or t he m ai n e n gi nes a n d t he rest t o 

all t he a u xili ar y e n gi nes, b ut t he I H P b ei n g t h at 

of t he m ai n e n gi nes. B ot h e n gi nes f or Sel a n di a  

h a d b e e n r u n o n t h e C o p e n h a ge n t est b e ds 

dri vi n g a d y n a m o. fie s er vice r ati n g of e ac h 

e n gi ne w as 1, 2 5 0 I H P, a c o ns er v ati ve fi g ure as 

1, 5 0 0 h a d b e e n d e m o nstr ate d. At 1, 2 5 0I H P 

t h e m e c h a ni c al e ffi ci e n c y w as  8 5 %. If w e 

rec alc ul ate i nt o t o d a y’s n or m al u nits we get a 

s p eci fic c o ns u m pti o n of 2 2 9 g/ b k W h f or m ai n 

e n gi ne al o ne, or 2 6 0 g/ b k W h f or all p ur p os es 

referre d t o m ai n e n gi ne o ut p ut.

Sel a n di a  c arri e d  e n o u g h  oil  i n  d o u bl e  

b ott o m a n d wi n g t a n ks f or 3 0, 0 0 0 n a uti c al 

mil es at s er vi c e s p e e d. K n u ds e n n ot e d t h at 

t h e f u el h a d a p ar a ffi n c o nt e nt a n d sti ff e n e d, 

b e c o mi n g u n p u m p a bl e at l o w t e m p er at ur e. 

T o e ns ur e r eli a bl e o p er ati o n i n wi nt er i n 

D a nis h w at ers wi n g t a n ks w er e fitt e d wit h 

h e ati n g c oils.

fi er e w as i nt er est i n c o m p ari n g t h e w or k 

g ot o ut of a t o n n e of f u el i n a m ot ors hi p li k e 

Sel a n di a  wit h a c o al fir e d st e a ms hi p of t h e 

s a m e si z e a n d p o w er. This w as di ffi c ult as 

oil c arri e d i n d o u bl e b ott o ms di d n ot a ff e ct 

c ar g o s p a c e, w h er e as b u n k ers n e e d e d f or a 

l o n g r a n g e o n c o al di d. B ut t h er e w as br o a d 

a gr e e m e nt t h at 2 t o n n es of oil w o ul d d o t h e 

w or k of 3 t o n n es of c o al i n a b oil er, a n d t h at 

f or a t o n n e of oil us e d b y a di es el e n gi n e d 

s hi p, a c o al fir e d st e a m er w o ul d c o ns u m e 

m or e t h a n 4 t o n n es of f u el.

A  d el e g at e  fr o m  t h e  R o y al  N a v y  s ai d  

a n e c o n o mi c al e n gi n e w o ul d b e w el c o m e, 

p arti c ul arl y f or c o m merc e pr ote cti o n vess els 

t h at c o ul d st a y at s e a f or m o nt hs wit h o ut 

r ef u elli n g.  S o m e  e xisti n g  st e a m  w ars hi ps  

of t his t y p e w ere c o al e at ers a n d w e di d n ot 

g et w h at w e w a nt e d o ut of t h e m.”  He als o 

r ais e d t he q u esti o n of oil s u p pl y a n d st or a ge. 

“ We h a ve o ur c o al – at l e ast we h o p e we h a ve 

g ot it- alt h o u g h we c a n n ot get at it j ust n o w 

o wi n g t o t he stri ke – b ut h o w a b o ut oil f u el?”

It h a p p e n e d b y c oi n ci d e n c e t h at Sel a n di a ’s  

L o n d o n visit o c c ur e d d uri n g a c o al mi n ers’ 

st ri k e  a n d  c o al  s h ort a g e,  s h ar p e ni n g  

a w ar e n ess of m ari n e f u el s u p pl y.  C o u ntri es 

wit h o ut f ossil f u el c o ul d a d o pt t h e m ot ors hi p 

wit h a n o p e n mi n d, b ut t h e  U K, sitti n g o n 

h u g e r es o ur c es of hi g h q u alit y c o al, h a d 

b uilt a gr e at c o al distri b uti o n s yst e m al o n g 

t h e w orl d’s s e al a n es, a n d a p o w erf ul c o al 

a n d st e a ms hi p l o b b y t h at s p e nt d e c a d es 

r esisti n g t h e e n cr o a c h m e nt b y m ot ors hi ps. 

B ut t h e N a v y w as alr e a d y m a ki n g t h e bi g 

d e cisi o n t o us e oil f u el i n m aj or w ars hi ps t o 

i m pr o v e a v ail a bilit y, g etti n g a w a y fr o m t h e 

fr e q u e nt l a b o ur i nt e nsi v e a n d pr ol o n g e d 

b u n k eri n g of c o al, a n d t h e g o v er n m e nt 

w as s etti n g u p t h e str at e gi c arr a n g e m e nts 

t o s e c ur e s u p pli es.

E A C’s f ait h i n t h e di es el e n gi n e pr o v e d 

w ell-f o u n d e d. Sel a n di a  h a d a l o n g c ar e er, 

wit h  E A C  u ntil  1 9 3 4,  e v e nt u all y  b ei n g  

wr e c k e d  off  J a p a n  i n  1 9 4 2  aft er  s e v er al  

c h a n g es of o w n ers hi p. Fi o ni a  w as s u c c essf ul 

i n a di ff er e nt w a y. Wit hi n w e e ks of d eli v er y 

fr o m B & W it w e nt t o G er m a n y, a n d w as 

b o u g ht  b y H a m b ur g A m eri c a Li n e, w h o 

h a d alr e a d y or d er e d m ot ors hi ps t h at h a d 

n ot y et b e e n d eli v er e d. Fi o ni a  w as s cr a p p e d 

i n 1 9 3 9. Th e t hir d v ess el i n t h e tri o h a d 

b e e n or d er e d fr o m a S c ottis h y ar d t h at h a d 

b uilt g o o d st e a ms hi ps f or E A C. B ut t h e y 

h a d  gr e atl y  u n d er esti m at e d  t h e  l e v el  of  

pr e cisi o n n e e d e d t o m a k e a s u c c essf ul l ar g e 

m ari n e di es el ( o n e c o m m e nt w as t h at t h e y 

di d n’t r e c o g nis e a n y m e as ur e m e nt l ess t h a n 

a si xt e e nt h of a n i n c h), a n d e n gi n e tr o u bl es 

d el a y e d d eli v er y. B ut J utl a n di a l at er h a d 

t h e disti n cti o n of b ei n g t h e first E A C s hi p 

t o tr a nsit t h e n e wl y o p e n e d P a n a m a C a n al 

i n 1 9 1 4,  a n d w as p ossi bl y t h e first l ar g e 

m erc h a nt m ot ors hi p t o d o s o.  N A

S el a n di a e n r o ut e t o a si a

N A O ct 1 5 - p 6 8 + 6 9 + 7 0.i n d d   6 9 2 2/ 0 9/ 2 0 1 5   1 5: 3 4: 1 3



7 0

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  O ct o b er 2 0 1 5

G a  of S el a n di a

N A O ct 1 5 - p 6 8 + 6 9 + 7 0.i n d d   7 0 2 2/ 0 9/ 2 0 1 5   1 5: 3 4: 1 3



7 1T h e N a v al Ar c hit e ct O ct o b er 2 0 1 5

A d v e r ti s e r s’ i n d e x

If y o u w o ul d li k e t o r e c ei v e f urt h er i nf or m ati o n o n t h e a d v ertis ers’ f e at ur e d wit hi n T h e N a v al Ar c hit e ct  pl e as 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

A n t ti T e olli s u u s O y  5 5

A u t o s hi p S y s t e m s C or p or a ti o n  4 3

C a d m a ti c 1 7

C D A d a p c o  5 9

Cl ori u s C o n tr ol s A S  1 9

Cr e a ti v e S y s t e m s 6 1

D E S MI P u m pi n g T e c h n ol o g y A S   2 3

D N V G L A S  F C / 9

E ur o p or t 5 3

F a s t s tr e a m R e cr ui t m e n t L t d  7 1

Fir e Fi g h ti n g S y s t e m s A S  4 9

G T T I F C

H e m p el A S  2 5

H y dr o C o m p I n c. 6 1

H y u n d ai H e a v y I n d u s tri e s 4 1

I n t er n a ti o n al R e gi s tri e s I n c.  2 3

J o t u n C o a ti n g s I B C

K B B 3

Kr o h n e M ari n e 2 3

Li e b h err- W er k N e n zi n g G m b H  B C

Lif er af t S y s t e m s A u s.  6 

M a n Di e s el & T ur b o 1 1

M ari n t e c C hi n a 2 9

M u e s tr al o S L 2 1

N e x a n s S hi p b uil di n g 1 3

Bl u e pri n t R e cr ui t m e n t 7 1

R o c k w o ol D e n m ar k A S   1 5

S hi p C o n s tr u c t or S of t w ar e I n c.  4

S h o y o E n gi n e eri n g C o. L t d 4 3

T a n a b e P n e u m ati c M a c hi n er y C o. Lt d   2 5

T G E M ari n e G a s E n gi n e eri n g G m b H  3 5

T h e Mi s si o n t o S e af ar er s 6 1

T hr u s t m a s t er of T e x a s I n c 2 1

V e t h Pr o p ul si o n B V 4 9

Vi e t s hi p 2 0 1 6 5 1

Cli e nt p a g e  Cli e nt p a g e   Cli e nt               p a g e  

S e ni or N a v al Ar c hi t e ct - S c otl a n d
L e a di n g s hi p d esi g n c o ns ult a n c y s e e ks i n di vi d u al wit h 
e xt e nsi v e c o n c e pt a n d b asi c s hi p d esi g n e x p eri e n c e. 
R e p orti n g t o t h e T e c h ni c al M a n a g er, y o u’ll b e w or ki n g 
o n di v ers e pr oj e cts a cr oss t h e c o m m er ci al, offs h or e a n d 
pl e as ur e cr aft i n d ustri es, as w ell as assisti n g cli e nts t o 
g et t h eir d esi g ns t o i niti al cl ass a n d Th a g a p pr o v al st a g e. 
R E F. 9 0 9 0 9 4

S e ni or / Pri n ci p al N a v al Ar c hi t e ct - Bri st ol
L e a di n g M ari n e D esi g n c o ns ult a n c y s e e ks s o m e o n e f or 
t h eir Brist ol b as e d t e a m. T h e c o m p a n y is a r e p ut a bl e 
or g a nis ati o n wit hi n t h e d ef e n c e a n d m ari n e m ar k ets, 
a n d ar e m a ki n g si g ni Th c a nt i nr o a ds i nt o t h e c o m m er ci al 
s e ct or a n d r e q uir e a N a v al Ar c hit e ct, wit h e x p eri e n c e 
i n a s af et y criti c al e n vir o n m e nt, t o j oi n t h eir D esi g n a n d 
C o n c e pt t e a m. R E F. 9 0 9 1 2 5

M or e j o b s a v ail a bl e o nli n e 

T el: + 4 4 ( 0) 2 3 8 0 2 0 8 7 6 0 
E m ail: m ari n e- u k @f aststr e a m. c o m 

 @s hi p pi n gj o bs   w w w.f aststr e a m. c o m

 

S e ni or N a v al Ar c hit e ct  / Str u ct ur al E n gi n e er  
B u c ki n g h a m s hir e £ 3 5 K - £ 5 5 K  
A s p e ci alist m ari n e c o ns ult a n c y is  e x p a n d i n g t h eir N a v al Ar c hit e ct ur e t e a m. 

E x p eri e n c e of d esi g n w a v e or  r es p o ns e b as e d str e n gt h an al ysis a n d f ati g u e 

m a n a g e m e nt d esir a bl e. S hi p y ar d e x p eri e n c e a d v a nt a g e o us.  

 

S e ni or / Pri n ci p al N a v al Ar c hit e ct  
A v o n  £ 4 0 K –  £6 0 K or C o ntr a ct £ N e g 
C a n di d at es will n e e d s u b m ari n e pr oj e ct e x p eri e n c e a n d b e a bl e t o l e a d 
c o n c e pt d esi g n st u di es. E x p eri e n c e of P ar a m ari n e a n a d v a nt a g e.  

 
Gr a d u at e N a v al Ar c hit e cts / M ari n e D esi g n ers ( C A D) 
S o ut h C o a st £ 1 9 K  –  3 0 K or C o ntr a ct £ N e g 
W e ar e l o o ki n g f or d y n a mi c i n di vi d u als k e e n t o pr o gr es s t h eir c ar e er wit hi n  

n a v al d esi g n. C a n di d at es will h a v e e x p eri e n c e  of w or ki n g o n c o m m er ci al 

s hi ps , f erri es, s u p er y a c hts, c at a m ar a ns  et c.  E x p eri e n c e wit h  A ut o C A D  or 

S hi p c o nstr u ct or or I n v e nt or or  R hi n o d esir a bl e.  

 

N a v al / S e ni or N a v al Ar c hit e cts  
H a m ps hir e £ 3 5 K - £ 6 0 K  
N a v al Ar c hit e cts wit h t h e a bilit y t o l e a d pr oj e cts. A w or ki n g k n o wl e d g e of 

st a bilit y  a n d  t h e  a p pli c ati o n  of  C F D  ar o u n d  h y dr o d y n a mi c  pl atf or ms  ar e  

d esir a bl e .   

N A O ct 1 5 - p 7 1.i n d d   1 2 2/ 0 9/ 2 0 1 5   1 1: 2 2: 5 6



Pl e a s e n o t e all p ri c e s i n cl u d e p o s t a g e & p a c k a gi n g

B o o k s

RI N A p u bli c ati o n s

J o u r n al s

P u bli s h e d 1 0 ti m e s a y e ar

•  Pr o vi di n g u p-t o- d at e t e c h ni c al i nf or m ati o n o n c o m m er ci al s hi p  
  d esi g n, c o nstr u cti o n a n d e q ui p m e nt.
•  R e g ul ar r e p orts o n c e ntr es of s hi p b uil di n g
  a cti vit y w orl d wi d e.
•  C o m pr e h e nsi v e, t e c h ni c al d es cri pti o ns
  of t h e l at est n e w b uil di n gs.
•  N e ws, vi e ws, r ul es &
  r e g ul ati o ns, t e c h n ol o g y,
  C A D/ C A M, i n n o v ati o ns.

•  I n  d e pt h  c o v er a g e  of  all  a s p e ct s  of  s hi pr e p air  a n d 
  c o n v er si o n  w or k  a n d  c o m pr e h e n si v e  t e c h ni c al 
  d es cri pti o ns of m aj or c o n v ersi o n pr oj e cts.
•  R e g ul ar r e gi o n al s ur v e ys o n t h e 
  m aj or s hi pr e p air c e ntr es.
•  D e v el o p m e nts i n s hi p b o ar d a n d
  s hi p y ar d e q ui p m e nt t e c h n ol o g y.
•  C o ntr a ct n e ws, a p p oi nt m e nts, i n d ustr y vi e ws, 
  n e w r e g ul ati o ns.

P u bli s h e d Q u ar t erl y

•  I n  d e pt h  c o v er a g e  of  s m all  cr aft/s m all  s hi p  d esi g n,  b uil di n g  & 
  t e c h n ol o g y.
•  S p e ci alist  s e cti o ns  i n cl u d e:  f ast  f erri es,  t u gs,  s al v a g e  &  offs h or e,
  p atr ol  &  p ar a milit ar y  cr aft,  c o ast al  &  i nl a n d  w at er w a y  v ess els,
  pil ot b o ats, pr o p ulsi o n a n d tr a ns missi o ns.
•  A d v a n c es i n c o nstr u cti o n m at eri als, el e ctr o ni cs,
  m ari n e e q ui p m e nt.
•  C o ntr a ct n e ws a n d t h e l at est
  m ar k et d e v el o p m e nts.

P u bli s h e d 6 ti m e s a y e ar

2 0 1 6   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 8 2  £ 1 8 2   £ 2 3 2
R est of E u r o p e  £ 1 9 0  £ 1 8 2  £ 2 4 0
R est of W o rl d   £ 2 0 4  £ 1 8 2  £ 2 5 4
†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 6   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 2  £ 6 2   £ 8 2
R est of E u r o p e  £ 6 8  £ 6 2  £ 8 8
R est of W o rl d   £ 7 6  £ 6 2  £ 9 7
†I n c u d es p + p

*I n cl usi v e of V A T

2 0 1 6   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 4  £ 1 3 4   £ 1 6 4
R est of E u r o p e  £ 1 4 2  £ 1 3 4  £ 1 7 2
R est of W o rl d   £ 1 6 2  £ 1 3 4  £ 1 9 2
†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 6      

M e m b ers P art R ef: I J M E 1 6 S et R ef: S T 1 6  
P a rt A 1  P a rt A 2  P a rt A 3  P a rt A 4  S et            
£ 1 7  £ 1 7  £ 1 7          £ 1 7  £ 4 7

 N o n- M e m b ers P art R ef:I J M E 1 6 S et R ef: S T 1 1 6 
P a rt A 1  P a rt A 2  P a rt A 3  P a rt A 4  S et
£ 2 4  £ 2 4         £ 2 4  £ 2 4  £ 8 1  

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 6  
  

M e m b ers P art R ef: I J S C T 1 6 S et R ef: S S 1 6 
P a rt B 1  P a rt B 2   S et  
£ 1 7     £ 1 7  £ 2 9

N o n- M e m b ers P art R ef: I J S C T 1 6 S et R ef: S S 1 1 6  
P a rt B 1   P a rt B 2  S et         
£ 2 4   £ 2 4   £ 4 4

  

T h e T r a n s a c T i o n s o f 

T h e r o y al i n s ti t u ti o n of 
n a v al ar c hi t e c t s

 

 

I n t e r n a ti o n al J o u r n al of 
S m all C r af t Te c h n ol o g y

U ntitl e d- 2   1 1 7/ 0 9/ 2 0 1 0   0 9: 5 3: 3 9

T h e T r a n s a c T i o n s o f 

T h e r o y al i n s ti t u ti o n of 
n a v al ar c hi t e c t s

  

 

I n t e r n a ti o n al J o u r n al o f 
M a ri ti m e E n gi n e e ri n g

U ntitl e d- 1   1 1 7/ 0 9/ 2 0 1 0   0 9: 5 2: 5 2

I J M E  -  i s  p u bli s h e d  i n  M ar c h,  J u n e,  S e pt e m b er  & 
D e c e m b er. T h e I J M E pr o vi d e s a f or u m f or t h e r e p orti n g 
a n d di s c u s si o n of t e c h ni c al a n d s ci e nti fi c i s s u e s a s s o ci at e d 
wit h  t h e  d e si g n,  c o n str u cti o n  a n d  o p er ati o n  of  m ari n e 
v e s s el s & off s h or e str u ct ur e s

I J S C T - i s p u bli s h e d i n J u n e & D e c e m b er. T h e I J S C T 
pr o vi d e s  a  f or u m  f or  t h e  s p e ci ali st  r e p orti n g  & 
di s c u s si o n  o n  t e c h ni c al  &  s ci e ntifi c  i s s u e s  a s s o ci at e d 
wit h  r e s e ar c h  &  d e v el o p m e nt  of  r e cr e ati o n al  & 
c o m m er ci al s m all cr aft.

N A RI N A P u b s 2 p a g e s.i n d d   1 1 0/ 0 9/ 2 0 1 5   1 7: 0 2: 5 2



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 O c 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  M ari ne Desi g n  Ref: M D 1 5               £ 1 3 5      £ 1 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

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 1 0/ 0 9/ 2 0 1 5   1 7: 0 2: 5 3



T h e N a v al Ar c hit e ct  M o nt h 2 0 1 5

Di a r y

7 4

O ct o b e r 9- 1 1, 2 0 1 5

Li g ht Wei g ht D e si g n of M a ri n e 

St r u ct u r e s , i nt er n ati o n al c o nf er e n c e, 

Gl as g o w, U K.

w w w. asr a n et. c o. u k/ C o urs es

O ct o b e r 1 4- 1 6, 2 0 1 5

C o nt r a ct M a n a g e m e nt f o r S hi p 

C o n st r u cti o n, R e p ai r & D e si g n , 

i nt er n ati o n al c o nf er e n c e, L o n d o n, U K.

w w w.ri n a. or g. u k/ c m c _ o ct o b er 1 5

O ct o b e r 2 0- 2 3, 2 0 1 5

K o r m a ri n e , i nt er n ati o n al c o nf er e n c e, 

B us a n, S o ut h K or e a.

w w w. k or m ari n e. c o m

O ct o b e r 2 1, 2 0 1 5

C o m m u ni c ati o n S kill s f o r E n gi n e e r s , 

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 e r 2 7- 3 0, 2 0 1 5

G a st e c h , i nt er n ati o n al c o nf er e n c e, 

Si n g a p or e.

w w w. g ast e c hsi n g a p or e. 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 n c es aili n g y a c hts

N o v e m b e r 3- 6, 2 0 1 5

E u r o p o rt , i nt er n ati o n al c o nf er e n c e, 

R ott er d a m, Th e N et h erl a n ds.

w w w. e ur o p ort. nl

N o v e m b e r 4, 2 0 1 5

E n e r g y E ffi ci e nt S hi p s , i nt er n ati o n al 

c o nf er e n c e, R ott er d a m, N et h erl a n ds.

w w w.ri n a. or g. u k/ e m er g y- e ffi ci e nt-s hi ps

N o v e m b e r 4- 5, 2 0 1 5

I C S O T I n d o n e si a 2 0 1 5 , i nt er n ati o n al 

c o nf er e n c e, S ur a b a y a, I n d o n esi a

w w w.ri n a. or g. u k/I C S O T _

I n d o n esi a _ 2 0 1 5

N o v e m b e r 1 7- 1 9, 2 0 1 5

M E T S , i nt er n ati o n al c o nf er e n c e, 

A mst er d a m, Th e N et h erl a n ds.

w w w. m etstr a d e. c o m

N o v e m b e r 1 9, 2 0 1 5 

P r e si d e nt’s I n vit ati o n L e ct u r e & 

Di n n e r , L o n d o n, U K.

w w w.ri n a. or g. u k/ PI L _ 2 0 1 5

N o v e m b e r 2 9 – D e c e m b e r 1, 2 0 1 5

I nt e r n ati o n al W o r ks h o p o n Wat e r-J et 

Pr o p ulsi o n, w o r ks h o p , S h a n g h ai, C hi n a.

w w w.ri n a. or g. u k/I W W P _ 2 0 1 5

D e c e m b e r 1- 4, 2 0 1 5

M a ri nt e c C hi n a , i nt er n ati o n al 

c o nf er e n c e, S h a n g h ai, C hi n a.

w w w. m ari nt e c c hi n a. c o m

D e c e m b e r 3- 6, 2 0 1 5

E u r o p o rt R ott e r d a m , i nt er n ati o n al 

c o nf er e n c e, R ott er d a m, Th e N et h erl a n ds.

w w w. e ur o p ort. nl/ e n/

D e c e m b e r 5- 7, 2 0 1 5

I nt e r n ati o n al W o r k b o at , i nt er n ati o n al 

c o nf er e n c e, N e w Orl e a ns, U S A.

w w w. w or k b o ats h o w. c o m/

D e c e m b e r 9- 1 0, 2 0 1 5

E d u c ati o n & P r of e s si o n al 

D e v el o p m e nt of E n gi n e e ri n g i n t h e 

M a riti m e I n d u st r y 2 0 1 5 , i nt er n ati o n al 

c o nf er e n c e, L o n d o n, U K.

w w w.ri n a. or g. u k/ E P D 2 0 1 5

D e c e m b e r 1 0- 1 1, 2 0 1 5

I C S O T I n di a 2 0 1 5 , i nt er n ati o n al 

c o nf er e n c e, K h ar a g p ur, I n di a.  

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 a r y 2 6- 2 7, 2 0 1 6

S m a rt S hi p s Te c h n ol o g y , i nt er n ati o n al 

c o nf er e n c e, L o n d o n, U K.

w w w.ri n a. or g. u k/ S m art _ S hi ps

F e b r u a r y 2 4- 2 5, 2 0 1 6

M a riti m e P r oj e ct M a n a g e m e nt , 

i nt er n ati o n al c o nf er e n c e, L o n d o n, U K.

w w w.ri n a. or g. u k/ pr oj e ct- m a n a g e m e nt

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. vi ets hi p- e x hi biti o n. c o m. v n/

d ef a ult. as p x

M a r c h 1 4- 1 7, 2 0 1 6

S e at r a d e C r ui s e Gl o b al 2 0 1 6 , 

i nt er n ati o n al c o nf er e n c e, F ort 

L a u d er d al e, U S A.

w w w. cr uis es hi p pi n g e v e 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 a r c h 1 5- 1 7, 2 0 1 6              

O c e a n ol o g y, L o n d o n, U K.

w w w. o c e a n ol o g yi nt er n ati o n al. c o m

M a r c h 1 6- 1 8, 2 0 1 6

Asi a P a ci fi c , 

i nt er n ati o n al c o nf er e n c e, M ari n a B a y 

S a n ds, Si n g a p or e

w w w. a p m ariti m e. c o m/

 

M a r c h 2 9- 3 1, 2 0 1 6

C hi n a M a riti m e , i nt er n ati o n al 

c o nf er e n c e, B eiji n g, C hi n a.

w w w. c hi n a m ariti m e. c o m. c n/ e n/

A b o ut Us/ G e n er alI nf o/

 

M a r c h 3 0- 3 1, 2 0 1 6

Wi n d F a r m S u p p o rt Ve s s el s,  

i nt er n ati o n al c o nf er e n c e, L o n d o n, U K.

w w w.ri n a. or g. u k/ wfs v 2 0 1 6

A p ril 1 3- 1 4, 2 0 1 6

I n n o v ati o n i n S m all 

C r aft Te c h n ol o gi es , i nt er n ati o n al 

c o nf er e n c e, L o n d o n, U K.

w w w.ri n a. or g. u k/ S m all _ cr a Th _t e c h

A p ril 1 3- 1 5, 2 0 1 6

S e a J a p a n , i nt er n ati o n al c o nf er e n c e, 

T o k y o, J a p a n.

w w w.s e aj a p a n. n e.j p/ e n/

A p ril 2 0, 2 0 1 6

RI N A A n n u al Di n n e r , L o n d o n, U K.

w w w.ri n a. or g. u k/ A n n u al _ Di n n er _ 2 0 1 6

M a y 2- 5, 2 0 1 6 

O ff s h o r e Te c h n ol o g y C o nf e r e n c e,  

i nt er n ati o n al c o nf er e n c e, H o ust o n, 

Te x as, U S A.                                 

w w w. 2 0 1 6. ot c n et. or g/

M a y 1 0- 1 2, 2 0 1 6

E u r o p o rt , i nt er n ati o n al c o nf er e n c e, 

R o m a ni a.

w w w. e ur o p ort. nl/ a b o ut- e ur o p ort/

e ur o p ort- e x p orts/ e ur o p ort-r o m a ni a

M a y 2 5- 2 6, 2 0 1 6

D e si g n & O p e r ati o n of F

e r ri e s & R o- P a x Ve s s el s , 

L o n d o n, U K.

w w w.ri n a. or g. u k/ F erri es _ R o- p a x

M a y 2 4- 2 6, 2 0 1 6

N a v ali a , i nt er n ati o n al c o nf er e n c e, 

Vi g o, S p ai n.

w w w. n a v ali a. es/ e n/

N A O ct 1 5 - p 7 4.i n d d   7 1 2 2/ 0 9/ 2 0 1 5   1 2: 1 7: 5 5



R E T U R N O F I N V E S T M E N T 
–  G U A R A N T E E D

J ot u n’s H ull P erf or m a n c e S ol uti o n s will d eli v er a 1 3, 5 % i m pr o v e m e nt i n
pr o p ul si o n effi ci e n c y a s c o m p ar e d t o m ar k et a v er a g e. W e eit h er d eli v er
g u ar a nt e e d hi g h p erf or m a n c e or w e p a y b a c k t h e a d diti o n al i n v e st m e nt. 

I n v e st i n k n o wl e d g e: j ot u n. c o m/ h p s | C o nt a ct: h p s @j ot u n. c o m 

w
w

w.s
ax

m
e
di

a.
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



Li e b h e r r - W e r k N e n zi n g G m b H  
Dr. H a n s Li e b h err Str. 1
6 7 1 0 N e n zi n g/ A u stri a
T el.: + 4 3 5 0 8 0 9 4 1- 2 8 0
s hi p. p ort. cr a n e @li e b h err. c o m
f a c e b o o k. c o m/ Li e b h err M ariti m e
w w w.li e b h err. c o m

E x p e r i e n c e  t h e  P r o g r e s s .

T h e  G r o u p

N A O ct 1 5 - p 7 5.i n d d   1 1 8/ 0 9/ 2 0 1 5   1 2: 4 6: 5 9
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