
E n gi n es & pr o p ulsi o n / C o nt ai n er s hi ps / Cl assi fi c ati o n & 

r e g ul ati o n / C o m m u ni c ati o ns /

J ul y / A u g ust 2 0 2 0

Y O U R P R O P U L SI O N E X P E R T S

HI G H E F FI CI E N C Y P R O P U L SI O N F O R R E LI A B L E C A R RI E R S

W orl d wi d e s al e s & s er vi c e f or all of y o ur pr o p ul si o n n e e d s. 
G er m a n q u alit y e n gi n e eri n g tr u st e d si n c e 1 9 2 1.

w w w. s c h ott el. c o m

M AI N P R O P U L SI O N

S C H O T T E L C o nt r oll a bl e  
Pit c h P r o p ell e r ( S C P)

• Hi g h p r o p ul si v e effi ci e n c y

•  R o b u st d e si g n f o r e xt r e m e l o a d c o n diti o n s

• L o w n oi s e e mi s si o n s

•  Fl e xi bl e s el e cti o n of s uit a bl e d ri v e t y p e s

A U XI LI A R Y P R O P U L SI O N

S C H O T T E L Tr a n s v e r s e  
T h r u st e r ( S T T)

• E n h a n c e d m a n o e u v r a bili t y

• L o w m ai nt e n a n c e r e q ui r e m e nt s

• O p ti mi z e d t h r u s t

• E a s y o p e r a ti o n

A N Z _ C arri er _ 1 8 0 x 1 8 0 _ 2 0 2 0- 0 6- 1 9 _ V 4.i n d d   1 2 2. 0 6. 2 0 2 0   1 5: 0 8: 0 5

N A _ J ul- A u g 2 0 _ 0 1.i n d d   1 3 0/ 0 6/ 2 0 2 0   1 0: 5 2: 0 1



T h e M ariti m e E n er g y M a n a g e m e nt 

s p e ci ali z ati o n i s off er e d wit hi n o ur r e n o w n e d 

M S c i n M ariti m e Aff air s. I m m er s e y o ur s elf 

i n t h e 1 4- m o nt h pr o gr a m m e at o ur 

h e a d q u art er s i n M al m ö, S w e d e n a n d e x p a n d 

y o ur gl o b al m ariti m e n et w or k a s y o u d e v el o p 

y o ur m ariti m e e n er g y e x p erti s e al o n g si d e 

cl a s s m at e s fr o m r o u g hl y 5 0 c o u ntri e s. 

T h e p o st gr a d u at e di pl o m a pr o gr a m m e i n 

M ariti m e E n er g y c a n b e c o m pl et e d i n o n e 

y e ar a n d c o n si st s of fi v e c or e m o d ul e s, 

e a c h a s s e s s e d b y writt e n c o ur s e w or k. 

S h a p e y o ur o w n s c h e d ul e t hr o u g h t h e 

fl e xi bilit y of t h e di st a n c e l e ar ni n g f or m at 

a n d st u d y fr o m t h e l o c ati o n of y o ur c h oi c e 

w hil e p ur s ui n g y o ur c ar e er a d v a n c e m e nt. 

M S C I N M A RI TI M E
A F F AI R S
M A L M Ö, S W E D E N

P O S T G R A D U A T E
DI P L O M A B Y 
DI S T A N C E 
L E A R NI N G

B e p art of dri vi n g s u st ai n a bl e e n er g y a n d cli m at e a cti o n s i n t h e m ariti m e a n d 

o c e a n s e ct or s t o m e et t h e a m biti o u s t ar g et s s et b y t h e P ari s A gr e e m e nt a n d I M O 

G H G str at e g y a n d al s o t o a c hi e v e t h e o bj e cti v e s of U N S D G G o al 7 f o c u s e d o n 

aff or d a bl e a n d cl e a n e n er g y & G o al 1 3 f o c u s e d o n cli m at e a cti o n.

M A RI TI M E E N E R G Y M A N A G E M E N T
P O S T G R A D U A T E P A T H W A Y I N T H E J O U R N E Y T O A  
S U S T AI N A B L E M A RI TI M E F U T U R E

w m u. s e/ pr o gr a m m e s

G ai n a c o m pr e h e n si v e u n d er st a n di n g of diff er e nt a s p e ct s of m ariti m e e n er g y 

m a n a g e m e nt a cr o s s t h e fi el d fr o m s hi p pi n g t o o c e a n s, a n d fr o m p ort s t o 

s hi p y ar d s wit h a vi si o n of a s u st ai n a bl e, e n er g y effi ci e nt a n d z er o/l o w c ar b o n 

m ariti m e i n d u str y, i n p arti c ul ar d e c ar b o ni s e d l o n g- di st a n c e s hi p pi n g.

RI N A _ M ariti m e E n er g y _ F ull P a g e _ J ul y _ A u g _ 2 0 2 0 _f or pri nt.i n d d   1 1 2/ 0 6/ 2 0 2 0   1 7: 1 0

T h e M ariti m e E n er g y M a n a g e m e nt 

s p e ci ali z ati o n i s off er e d wit hi n o ur r e n o w n e d 

M S c i n M ariti m e Aff air s. I m m er s e y o ur s elf 

i n t h e 1 4- m o nt h pr o gr a m m e at o ur 

h e a d q u art er s i n M al m ö, S w e d e n a n d e x p a n d 

y o ur gl o b al m ariti m e n et w or k a s y o u d e v el o p 

y o ur m ariti m e e n er g y e x p erti s e al o n g si d e 

cl a s s m at e s fr o m r o u g hl y 5 0 c o u ntri e s. 

T h e p o st gr a d u at e di pl o m a pr o gr a m m e i n 

M ariti m e E n er g y c a n b e c o m pl et e d i n o n e 

y e ar a n d c o n si st s of fi v e c or e m o d ul e s, 

e a c h a s s e s s e d b y writt e n c o ur s e w or k. 

S h a p e y o ur o w n s c h e d ul e t hr o u g h t h e 

fl e xi bilit y of t h e di st a n c e l e ar ni n g f or m at 

a n d st u d y fr o m t h e l o c ati o n of y o ur c h oi c e 

w hil e p ur s ui n g y o ur c ar e er a d v a n c e m e nt. 

M S C I N M A RI TI M E
A F F AI R S
M A L M Ö, S W E D E N

P O S T G R A D U A T E
DI P L O M A B Y 
DI S T A N C E 
L E A R NI N G

B e p art of dri vi n g s u st ai n a bl e e n er g y a n d cli m at e a cti o n s i n t h e m ariti m e a n d 

o c e a n s e ct or s t o m e et t h e a m biti o u s t ar g et s s et b y t h e P ari s A gr e e m e nt a n d I M O 

G H G str at e g y a n d al s o t o a c hi e v e t h e o bj e cti v e s of U N S D G G o al 7 f o c u s e d o n 

aff or d a bl e a n d cl e a n e n er g y & G o al 1 3 f o c u s e d o n cli m at e a cti o n.

M A RI TI M E E N E R G Y M A N A G E M E N T
P O S T G R A D U A T E P A T H W A Y I N T H E J O U R N E Y T O A  
S U S T AI N A B L E M A RI TI M E F U T U R E

w m u. s e/ pr o gr a m m e s

G ai n a c o m pr e h e n si v e u n d er st a n di n g of diff er e nt a s p e ct s of m ariti m e e n er g y 

m a n a g e m e nt a cr o s s t h e fi el d fr o m s hi p pi n g t o o c e a n s, a n d fr o m p ort s t o 

s hi p y ar d s wit h a vi si o n of a s u st ai n a bl e, e n er g y effi ci e nt a n d z er o/l o w c ar b o n 

m ariti m e i n d u str y, i n p arti c ul ar d e c ar b o ni s e d l o n g- di st a n c e s hi p pi n g.

RI N A _ M ariti m e E n er g y _ F ull P a g e _ J ul y _ A u g _ 2 0 2 0 _f or pri nt.i n d d   1 1 2/ 0 6/ 2 0 2 0   1 7: 1 0W M U N A J ul- A u g e dit e d f or bl e e d.i n d d   2 2 5/ 0 6/ 2 0 2 0   1 2: 2 6: 2 2N A _ J ul- A u g 2 0 _ 0 2.i n d d   2 2 9/ 0 6/ 2 0 2 0   1 4: 4 9: 3 2



N u n c m ol esti e m ollis 
o di o t ell us, p os u er e 
n e c, e g est as s e d, c ur -
s us a c, m ass a. Q uis q u e 
v e n e n atis i nt er d u m elit. 

E dit or: Ri c h ar d Hal fii d e
E dit ori al Assist a nt: S o p hi e C olli n g w o o d
Pr o d u cti o n M a n a g er:  Ni c ol a St u art
A d v ertis e m e nt Pr o d u cti o n M a n a g er:  Ste p h e n B ell
S u bs cri pti o ns & P u bli c ati o ns M a n a g er:  Tas h ar n a Fr a ncis
P u blis h er:  D mitri y P o n kr at o v

A d v ertisi n g S al es:   J P Me di a S er vi c es
E m ail a d v ertisi n g:   j p a yte n @j p m e di as er vi c es. c o m
Tel e p h o n e:  + 4 4 ( 0) 1 7 3 7 8 5 2 1 3 5  
  

P u blis h e d b y:
The R o y al I nstit uti o n of Na v al Arc hite cts
E dit ori al O ffi c e:
8- 9 N ort h u m b erl a n d Stre et
L o n d o n, W C 2 N 5 D A, U K
Tel e p h o ne: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2
Tel ef a x: + 4 4 ( 0) 2 0 7 2 4 5 6 9 5 9
E- m ail e dit ori al:  e dit ori al @ri n a. or g. u k
E- m ail pr o d u cti o n:  pr o d u cti o n @ri n a. or g. u k
E- m ail s u bs cri pti o ns:  s u bs cri pti o ns @ri n a. or g. u k

Pri nte d i n Wal es b y Ste p he ns & G e or ge M a g azi n es.

The I nstit uti o n is n ot, as a b o d y, res p o nsi bl e f or o pi ni o ns e x press e d 
i n The N a v al Arc hitect  u nl ess it is e x pressl y st ate d t h at t h es e are t h e 
C o u ncil’s vi e ws.

Re gistere d c h arit y N o. 2 1 1 1 6 1
© 2 0 2 0 The R o y al I nstit uti o n of Na v al Arc hitects. This p u blic ati o n 
is  c o p yri g ht  u n der  t he  B er ne  C o n ve nti o n  a n d  t he  I nter n ati o n al  
C o p yri g ht C o n ve nti o n. All ri g hts res er ve d. N o p art of t his p u blic ati o n 
m a y  b e  re pr o d uce d,  st ore d  i n  a  retrie v al  s yste m  or  tr a ns mitte d  
wit h o ut t he pri or p er missi o n of t he c o p yri g ht o w ner. Per missi o n  
is n ot, h o we ver, re q uire d t o c o p y a bstr acts of p a p ers or of articles 
o n c o n diti o n t h at a f ull refere nce t o t he s o urce is s h o w n. M ulti ple 
c o p yi n g of t he c o nte nts wit h o ut p er missi o n is al w a ys ille g al.

A 2 0 2 0 s u bs cri pti o n t o The N a v al Arc hitect  c osts:

N A V A L A R C HI T E C T ( 1 0 iss u es p er y e ar)     
1 2 m o nt hs  Pri nt o nl y †    Di git al O nl y*    Pri nt + Di git al
U K  £ 2 0 3    £ 2 0 3    £ 2 5 9
R est of E ur o p e  £ 2 1 3    £ 2 0 3    £ 2 6 8
R est of Worl d  £ 2 2 8    £ 2 0 3    £ 2 8 4
 †I n c u d es p + p

*I n cl usi v e of V A T

The Na v al Arc hitect Gr o u p ( E n glis h E diti o n)

Aver a ge Net Circ ul ati o n 9, 9 4 2 (t ot al)
1 Ja n u ar y t o 3 1 D ece m b er 2 0 1 9
I S S N 0 3 0 6 0 2 0 9

T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

 7  E dit ori al c o m m e nt
  E q u alit y s h o ul d m att er t o m ariti m e

 8- 1 5  N e w s
 8- 1 0  N e ws

 1 2  N e ws A n al ysis

 1 4- 1 5  E q ui p m e nt N e ws

 1 6- 4 3  I n - d e pt h
 1 6  C hi n a S hi p N e w s | W orl d’s l ar g est L N G  

  b u n k eri n g v ess el l a u n c h es i n C hi n a

 1 8- 1 9  J a p a n | J a p a n es e j oi nt pr oj e ct e x pl or es  

  s hi p pi n g’s r o a d t o 2 0 5 0

 4 0  R e s e ar c h | M ariti m e R es e ar c h  

  a n d I n n o v ati o n U K

 4 1- 4 3  Gr e e n s hi p s | W h at d o es it m e a n t o  

	 	  b e	a 	r etr o fit	s hi p	of 	t h e	f ut ur e ?

 4 5  Di ar y

C o nt e nt s |  J U L Y / A U G U S T 2 0 2 0

8

1 6 4 1
3

Cr ui s e s hi p c o n c e pt i n s pir e d b y 1 9 8 0 s 

d e si g n

W orl d’ s l ar g e st L N G b u n k eri n g v e s s el 

d eli v er e d

R etr o fitti n g f or s hi p pi n g’ s gr e e n  f ut ur e

N A _ J ul- A u g 2 0 _ 0 3 + 0 5.i n d d   3 3 0/ 0 6/ 2 0 2 0   1 7: 0 1: 0 9



Or g a ni s er s P art ofH el d i n c o nj u n cti o n wit h H el d i n

C o nt a ct C hri s A d a m s at c hri s. a d a m s @i nf or m a. c o m 
t o di s c u s s y o ur e x hi biti n g a n d s p o n s or s hi p p arti ci p ati o n.

2 0 – 2 2 A pril 2 0 2 1  
M ari n a B a y S a n d s 
Si n g a p or e
w w w. s e a- a si a. c o m

Ri d e t h e w a v e s wit h S e a A si a 2 0 2 1! B e p art of t h e S e a A si a e x hi biti n g d el e g ati o n 
a n d e st a bli s h t h e ri g ht b u si n e s s c o n n e cti o n s wit h k e y i n d u str y b u y er s.

+ 4 0
Hi g h- P o w er e d 

C o nf er e n c e & S e mi n ar s

+ 4 4 0
E x hi biti n g 

C o m p a ni e s

+ 1 5, 0 0 0
P arti ci p a nt s Fr o m O v er 
8 0 C o u ntri e s/ R e gi o n s

+ 1 3
N ati o n al
P a vili o n s

A si a’ s A n c h or M ariti m e A n d Off s h or e E v e nt
C o n n e cti n g Y o u T o T h e W orl d

N A _ J ul- A u g 2 0 _ 0 4.i n d d   2 2 9/ 0 6/ 2 0 2 0   1 4: 4 9: 5 0



T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

S wit c hi n g 	f o c us	t o	e n gi n e 	
e n h a n ci n g t e c h n ol o g y

A g ui d e t o E E DI a n d mi ni m u m pr o p ulsi o n 
p o w er

B o xs hi p i n ci d e nt r ais es l as hi n gs q u esti o ns

2 0

2 2

2 6

 2 0- 3 9  F e at ur e s

F e at ur e 1  E n gi n e s & pr o p ul si o n

 2 0  W ärtsil ä l e d c o ns orti u m c o m bi n es  
	 	 t e c h n ol o gi es	f or	f u el	ef fi ci e n c y

	 2 2- 2 5	  H o w	m u c h 	is	e n o u g h ? 	E E DI 	r ul es	a n d 	 
  ‘ mi ni m u m pr o p ulsi o n p o w er’

 

F e at ur e 2  C o nt ai n er s hi p s

	 2 6- 2 8	  C o nt ai n er	l as hi n g:	t a ki n g	t h e	str ai n	f or	a 	 
  bi g g er pr o bl e m

	 2 9- 3 1	  Ulti m at e	str e n gt h	p erf or m a n c e 	of 	a 	 
  d a m a g e d c o nt ai n er s hi p

F e at ur e 3  Cl a s si Th c ati o n & r e g ul ati o n

 3 2- 3 3  Si x m o nt hs o n: h as s hi p pi n g m et t h e m ar k  
	 	  wit h	t h e	I M O	2 0 2 0 	0. 5 0 % 	s ul p h ur	f u el	 
	 	 s wit c h o v er ?

	 3 4	  C S R	s oft w ar e	u p d at es 	s u p p ort	i n d ustr y	f or	 
  v ess el d esi g n

	 3 5	 I n n o v ati o n	i n	t h e	a g e 	of 	C o vi d- 1 9

 3 6- 3 7  A m m o ni a: t h e g o o d, t h e b a d, a n d t h e  
   u n k n o w n

F e at ur e 4  C o m m u ni c ati o n s

	 3 8	 It’s	ti m e	f or	a 	c h a n g e 	of 	mi n ds et 	o n 	c y b er 	 
  ris k c o m pli a n c e

 3 9  St a n d al o n e n a vi g ati o n alt er n ati v es ar e  
	 	 vit al	t o	s hi p	s af et y

C o nt e nt s |  J U L Y / A U G U S T 2 0 2 0

5

Di git al E diti o n s
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1 6 0 y e a r s

of RI N A Tr a n s a c ti o n s

S u b mi t y o u r p a p e r f o r c o n si d e r a ti o n

A D _I J M E _ 2 0 2 0.i n d d   1 3 0/ 0 6/ 2 0 2 0   0 9: 3 8: 1 1



E DI T O RI A L C O M M E N T

E q u alit y s h o ul d m att er 
t o m ariti m e

H M T E m pir e Wi n dr u s h , ori gi n all y a G er m a n cr ui s e s hi p ( a n d l at er 

tr o o p s hi p) c a pt ur e d at t h e e n d of t h e w ar, c arri e d t h e fir st W e st 

I n di a n i m mi gr a nt s t o t h e U K i n 1 9 4 8

W
e all r e pr es e nt m a n y diff er -

e nt  d esi g n  it e r ati o ns,  n o n e  

of w hi c h is o pti m u m. S o m e 

w o ul d h a v e it t h at t h e w orl ds of s ci e n c e, 

t e c h n ol o g y a n d a c a d e mi a ar e a m erit o c-

r a c y,  t h at  e x c ell e n c e  will  al w a y s  b e  

r e c o g nis e d, irr es p e cti v e of r a c e, g e n d er 

or s e x u alit y. I n t h e b est of p ossi bl e w orl ds 

t h at w o ul d b e tr u e, b ut i nst e a d w e li v e i n 

o n e of c o nsi d er a bl e i n e q u alit y a n d t h os e 

dis a d v a nt a g es m a nif est t h e ms el v es i n s o 

m a n y diff er e nt w a ys.

I  r e alis e  t h at  f or  m a n y  r e a d e rs  t h e  

iss u es s urr o u n di n g t h e p oli c e killi n g of 

t h e  bl a c k  A m eri c a n  G e or g e  Fl o y d  a n d 

t h e e ns ui n g Bl a c k Li v es M att er pr ot ests 

ar o u n d  t h e  w orl d  will  pr o b a bl y  s e e m  

a  milli o n  mil es  f r o m  t h e  c o n c e r ns  of  

t h e m ariti m e i n d ustr y. B ut w e’r e i n t h e 

mi d dl e of a v er y u n us u al y e ar, wit h t h e 

c o nti n ui n g p a n d e mi c a n d s o ci al dist a n c -

i n g f or ci n g us t o r e m ai n s e p ar at e d fr o m 

l o v e d  o n es.  A g ai nst  t h at  b a c k dr o p  t h e  

c o n c e r n s  of  a c hi e vi n g  I M O’s  c a r b o n  

g o als  or  t h e  c h all e n g es  of  a d a pti n g  t o  

t h e s ul p h ur c a p s o m eti m es s e e m l ess of a 

pri orit y ( alt h o u g h I h o p e y o u’ll fi n d a m pl e 

c o v er a g e h er ei n).

S o, i n t h e i nt er ests of dis cl os ur e, I s h o ul d 

s a y  t h at  I’ m  s p e a ki n g  as  s o m e b o d y  of  

mi x e d r a c e. As a b o y, m y f at h er c a m e t o t h e 

U K fr o m Tri ni d a d i n t h e e arl y 1 9 6 0’s, p art 

of w h at’s b e c o m e k n o w n as t h e Wi n dr us h 

G e n er ati o n. H e w as t h e o nl y o n e a m o n g 

his br ot h ers a n d sist ers t o att e n d u ni v ersit y, 

st u d yi n g m at h e m ati cs, a n d h a d a s u c c ess-

f ul c ar e er s p e ci alisi n g m ai nl y i n c o m p uti n g 

f or s o m e m aj or c o m p a ni es. 

It m e a nt I e nj o y e d t h e a d v a nt a g es of 

a mi d dl e- cl ass u p bri n gi n g, b ut I’ v e still 

s uff e r e d  n u m e r o us  r a ci al  i ns ult s  o v e r  

t h e y e ars a n d o n c e e v e n a p h ysi c al att a c k 

t h at s a w m e s p e n d t h e ni g ht i n a n A & E 

h a vi n g a g a pi n g h ol e i n m y s c al p stit c h e d 

t o g et h er. I n tr ut h, I’ v e h a d it pr ett y li g ht 

c o m p ar e d t o s o m e.

L et m e b e cl e ar t h at n o n e of t his h as 

o c c urr e d as a n y p art of t h e 1 5 y e ars I’ v e 

b e e n i n v ol v e d wit h t h e m ariti m e i n d ustr y 

a n d al m ost wit h o ut e x c e pti o n I’ v e f o u n d 

t h e  m ariti m e  p e o pl e  I’ v e  e n c o u nt e r e d  

t o  b e  i nt elli g e nt,  g o o d  n at u r e d  a n d  

wit h o ut pr ej u di c e. N or d o I b eli e v e t h at 

m ariti m e h as a n y gr e at er pr o bl e m wit h 

r a ci al dis cri mi m ati o n t h a n m a n y ot h er 

i n d ustri es. I n f a ct, b y its v er y i nt er n ati o n al 

n at ur e, p ossi bl y e v e n l ess t h a n s o m e. B ut 

o n t h e ot h er h a n d, I’ v e b e e n t o n u m er o us 

m ariti m e  e v e nts  o v er  t h e  y e ars  w h er e, 

p utti n g  a si d e  d el e g at e s  f r o m  o ut si d e  

E ur o p e, h a v e o nl y e n c o u nt er e d a h a n df ul 

of n o n- w hit e att e n d e es. 

Is t h at a pr o bl e m w hi c h m ariti m e a n d 

e n gi n e eri n g  i n d ust ri es  s h o ul d  f e el  a n y  

o bli g ati o n  t o  a d d r ess ?  Well,  t h e r e  ar e  

c ert ai n iss u es t h at h a v e m or e t o d o wit h 

t h e  f or m ati v e  y e ars  of  e d u c ati o n  a n d  

w hi c h it c o ul d b e ar g u e d r e pr es e nt l ar g er 

s o ci et al c h all e n g es. B ut w h e n it c o m es 

t o p ers u a di n g y o u n g p e o pl e fr o m bl a c k, 

Asi a n a n d mi n orit y et h ni cs ( B A M E) t h at 

t h e y s h o ul d c o nsi d er a pr of essi o n i n t h es e 

i n d ust ri es  c o ul d  u ni v e rsiti es  b e  d oi n g  

m or e? S h o ul d, f or t h at m att er, pr of essi o n al 

or g a nis ati o ns s u c h as RI N A b e pl a yi n g a 

bi g g er r ol e? M y p ers o n al vi e w is y es.

I d o n’t h a v e a c c ess t o fi g ur es o n h o w 

m a n y  n a v al  ar c hit e cts  ar e  Britis h- b or n  

B A M Es – I w o ul d i m a gi n e t h at n u m b er 

t o b e e x c e pti o n all y l o w – b ut t h e R o y al 

A c a d e m y of E n gi n e ers s a ys t h at 7. 8 % of 

e n gi n e eri n g  pr of essi o n als  of  a n y  ki n d  

ar e B A M E, c o m p ar e d t o 1 2 % of t h e t ot al 

w or ki n g a g e p o p ul ati o n.

W h at’s  e v e n  m or e  tr o u bli n g  is  t h at  it  

als o s a ys m or e t h a n 2 5 % of e n gi n e eri n g 

gr a d u at es ar e U K- d o mi cil e d B A M Es. S o 

w h er e  d o  t h e y  dis a p p e ar  t o?  A n e c d ot al  

e vi d e n c e  a p p e ars  t o  s u g g est  t h at  m a n y  

si m pl y c a n’t g et a f o ot o n t h e l a d d er a Th er 

l e a vi n g u ni v ersit y. A g ai n, o n e m ust str ess 

t h at t his c o v ers all e n gi n e eri n g, b ut gi v e n t h e 

c o m m o n pr o bl e m of re cr uit m e nt t h at o u g ht 

t o b e a h u g e c o n c er n a n d t h e v al u e of e q u al 

o p p ort u niti es p oli ci es c all e d i nt o d o u bt.

C o nsi d er, f or e x a m pl e, t his s c e n ari o: a 

n a v al ar c hit e ct ur e fir m h as a n e ntr y-l e v el 

p ositi o n it’s tr yi n g t o fill. O n e a p pli c a nt is 

a w hit e m al e, p er h a ps h e att e n d e d a mi n or 

p u bli c  s c h o ol  b ef or e  st u d yi n g  at  Str at h -

cl y d e a n d h as a f at h er w h o w as als o fr o m 

a n e n gi n e eri n g b a c k gr o u n d. Th e ot h er is a 

bl a c k or Asi a n w o m a n, fr o m a c o m pr e h e n -

si v e e d u c ati o n, b ef or e b e c o mi n g t h e first i n 

h er f a mil y t o g o t o u ni v ersit y, p er h a ps U C L, 

b e c a us e it m e a nt s h e c o ul d still li v e at h o m e 

a n d k e e p c osts d o w n. 

Ass u mi n g t h at b ot h h a d a c hi e v e d t h e 

s a m e gr a d e at u ni v ersit y, w h os e f a c e is g oi n g 

t o ‘ fit b ett er’ wit h t h e t y pi c al e m pl o y e es of 

t h at fir m? W h at m e a ni n gf ul i nstr u m e nts 

c a n  y o u  p ut  i nt o  pl a c e  t o  a d dr ess  a n  

i nsti n cti v e bi as t o w ar ds t h e w hit e m al e? 

U nf ort u n at el y I d o n’t h a v e t h e s ol uti o n, b ut 

if y o u’r e w or ki n g f or s u c h a fir m, or if y o u’r e 

r e cr uiti n g f or a n y p ositi o n, t h e n I b eli e v e it’s 

a q u esti o n t h at y o u h a v e a m or al o bli g ati o n 

t o fi n d a ns w ers t o. All t h e pr ot ests i n t h e 

w orl d ar e m e a ni n gl ess if t h e y d o n’t l e a d us 

t o a l e v el pl a yi n g fi el d. N A

“ All t h e pr ot ests 
i n t h e w orl d ar e 
m e a ni n gl ess if t h e y 
d o n’t l e a d us t o a 
l e v el pl a yi n g Th el d”

T h e N a v al Ar c hit e ct J ul y/ A u g ust 2 0 2 0 7

N A _ J ul- A u g 2 0 _ 0 7.i n d d   7 3 0/ 0 6/ 2 0 2 0   1 7: 0 2: 4 0
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N E W S

T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

R o - p a x

D elt a m ari n t o d esi g n 

Fi n nli n es S u p erst ar R o- p a x 
N a v al ar c hit e cts D elt a m ari n will pr o vi d e a p pr o v al 

a n d d et ail d esi g n f or Fi n nli n es’ S u p erst ar 5, 1 0 0l m 

r o- p a x v ess el pr oj e ct, a fi er si g ni n g a c o ntr a ct wit h 

C hi n a M er c h a nts Ji nli n g s hi p y ar d ( C MJ L).

W hil e  d e si g n  w o r k  will  m ai nl y  t a k e  pl a c e  i n 

t h e c o m p a n y’s Fi nl a n d- b a s e d offi c e s, D elt a m ari n 

n ot es t h at it h as pr o vi d e d t h e C MJ L s hi p y ar d wit h 

c o ns ult a n c y a n d c o nt r a ct d esi g n s e r vi c es e arli er i n 

t h e pr oj e ct. 

J a n n e U otil a, m a n a gi n g dir e ct or at D elt a m ari n, 

c o m m e nts: “ Th es e n e w r o- p a x v ess els will b e a m o n g 

t h e m ost e n vir o n m e nt all y f ri e n dl y v ess els of t h eir 

t y p e. Fi n nli n es is at t h e f or efr o nt w h e n it c o m es t o 

s ust ai n a bl e s hi p pi n g o p er ati o ns t h at als o p erf e ctl y fit 

t h e v al u es of o ur c o m p a n y.”

D elt a m a ri n  h a s  p r e vi o u sl y  w o r k e d  t o g et h e r  

wit h C MJ L a cr oss n u m er o us r o- p a x pr oj e cts. M or e 

r e c e ntl y, t h es e i n cl u d e t h e E- Fl e x er r o- p a x v ess els 

f or St e n a Li n e a n d R os a d ei Ve nti , a r o-r o v ess el f or 

Gi o v a n ni Vis e nti ni Tr as p orti Fl u vi o m aritti mi.

This n e w r o- p o x pr oj e ct str e n gt h e ns D elt a m ari n’s 

w or kl o a d o utl o o k o v er t h e c o mi n g 1 8 m o nt hs a n d 

U otil a a d ds t h at t h e c o m p a n y is t h a n kf ul t o r e c ei v e 

t h e c o nt r a ct i n w h at h as b e e n a n a b n or m al gl o b al 

b usi n ess e n vir o n m e nt c a us e d b y C o vi d- 1 9.

S hi p d e si g n

K n u d E. H a ns e n i ns pir e d b y 

1 9 8 0s cr uis e s hi p d esi g n
D esi g n e d t o a c c o m m o d at e u p t o 4 0 0 p ass e n g ers a n d 

wit h a v o y a g e r a n g e of ar o u n d 6, 5 0 0 n a uti c al mil es, 

t h e 1 5 0 m l o n g e x p e diti o n cr uis e v ess el, P h oe ni x Worl d 

Vill a ge , is a s m all er sist er s hi p t o t h e 1 9 8 0s- d esi g n e d 

P h oe ni x Worl d Cit y , w hi c h K n u d E. H a ns e n s a ys w as 

a h e a d of its ti m e a n d s et a n e w st a n d ar d f or cr uis e s hi ps.

D e v el o p e d i n- h o u s e, P h o e ni x W orl d Vill a g e  i s 

ai m e d at t h e a d v e nt u r e c r ui s e s hi p m a r k et a s it 

pr o vi d e s a n i nti m at e e x p e ri e n c e vi siti n g d e sti n a -

ti o n s  ot h e r wi s e  i n a c c e s si bl e  t o  ot h e r  v e s s el s,  

cl ai m s K n u d E. H a n s e n. T h e v e s s el’s u n c o n v e n -

ti o n al l a y o ut i n cl u d e s s e p a r at e f o r w a r d a n d aft 

a c c o m m o d ati o n bl o c k s o n e a c h si d e of it s o p e n 

d e c k a n d a u ni q u e o b s e r v ati o n l o u n g e o v e rl o o k -

i n g it s e n gi n e r o o m.

E q ui p p e d wit h a l ar g e b att er y b a n k, wit h a di es el-

el e ctri c pr o p ulsi o n s yst e m t h at i n cl u d es f o ur m e di u m 

s p e e d di es el g e n er at ors, P h o e ni x Worl d Vill a g e  will 

als o a p p e al t o t h e gr o wi n g e c o-t o uris m s e ct or, s a ys 

K n u d E. H a ns e n, as it will tr a v el wit h a mi ni mis e d 

c ar b o n  f o ot pri nt  a n d  r e d u c e d  l o c al  p oll uti o n  i n  

pr ot e ct e d ar e as. 

Th e c o m p a n y als o hi g hli g hts t h e v ess el’s dis e as e 

c o nt r ol s  m a n a g e m e nt,  f a ciliti e s  a n d  p r ot o c ol s  

d e v el o p e d  i n  c oll a b or ati o n  wit h  l e a di n g  h e alt h -

c ar e o p er ati o n e x p erts Vi k a n d. Vi k a n d’s H y g e ns e a 

p r o vi d e s  a n  ai r b o r n e  a n d  s u rf a c e  di si nf e cti o n  

s ol uti o n, w hil e t h e v ess el’s H V A C t e c h n ol o gi es ar e 

s u p pli e d b y H v a c o n a n d H alt o n.

C o vi d - 1 9

I R Cl ass l a u n c h es A d v ait a  

d es pit e p a n d e mi c 

c h all e n g e

Fl o at e d o ut o n 3 0 M ar c h, t h e 1 6 0 m l o n g, 2 2, 2 0 0 d wt 

c e m e nt  c ar ri e r,  A d v ait a ,  w as  u n d er  c o nst r u cti o n  

at P e n gl ai Z h o n g b ai Ji n gl u S hi p I n d ustr y i n C hi n a. 

B uilt u n d er its cl assi fi c ati o n, I R Cl ass c o n fir ms t h at 

t h e v ess el c o m pli es wit h t h e l at est I M O c o n v e nti o ns 

as w ell as c o d es f or w orl d wi d e o p er ati o ns s u c h as 

S O L A S, M A R P O L a n d L o a dli n e.

Th e s o ci et y cl ai ms t h at t h e l a u n c h is si g ni fi c a nt as 

d uri n g c o nstr u cti o n it f a c e d r estri cti o ns d u e t o t h e 

C o vi d- 1 9 p a n d e mi c. I R Cl ass a d ds t h at its s ur v e y -

ors c o p e d wit h c o nst a ntl y c h a n gi n g gl o b al a n d l o c al 

r est ri cti o ns, p arti c ul arl y c o n c er ni n g m o v e m e nt of 

m a n p o w e r, w hi c h h el p e d t h e v ess el m e et its fl o at 

o ut s c h e d ul e. 

“I’ m  gl a d  w e  w er e  a bl e  t o  p ut  i nt o  a cti o n  a n d  

d e m o nstr at e o ur a bilit y t o a d a pt a n d r es p o n d q ui c kl y t o 

t h e c h a n gi n g e n vir o n m e nt. This is a tr u e t est of I R Cl ass’ 

c o m p et e n c e a n d I a m e xtr e m el y pr o u d of o ur t e a m f or 

p utti n g i n t h e tr e m e n d o us e ff ort i n t h e f a c e of t h es e 

c h all e n g es a n d c o nti n ui n g t o s ol di er o n e v e n i n s u c h 

e x c e pti o n al cir c u mst a n c es,” s a ys P K Mis hr a, h e a d of 

o p er ati o ns at I R Cl ass.

W hil e I R Cl ass st a ys c o m mitt e d t o its m e m b ers, 

will s u p p ort t h eir b usi n ess n e e ds a n d m o nit or t h e still 

K n u d E. H a n s e n’ s n e w c o n c e pt i s a si st er 

s hi p t o P h o e ni x W orl d Cit y , ori gi n all y 

d e si g n e d i n t h e 1 9 8 0 s

N A _ J ul- A u g 2 0 _ 0 8 + 1 0.i n d d   8 0 1/ 0 7/ 2 0 2 0   1 4: 4 8: 5 1
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S H O W
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1 7 - 1 8 - 1 9 
N O V E M B E R 2 0 2 0
R AI A M S T E R D A M

T h e M E T S T R A D E S h o w i s t h e w o rl d’ s l a r g e st m a ri n e e q ui p m e nt t r a d e s h o w a n d 

t h e o nl y t r ul y i nt e r n ati o n al B 2 B e x hi biti o n. Wit h e x c ell e nt n et w o r ki n g o p p o rt u niti e s, 

a b r o a d r a n g e of s h o w c a s e d i n n o v ati o n s a n d l o c at e d i n o n e of t h e m o st b e a utif ul 

citi e s i n t h e w o rl d, t h e M E T S T R A D E S h o w i s a n u n mi s s a bl e e v e nt f o r e v e r y 

p r of e s si o n al i n t h e m a ri n e i n d u st r y. 
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N E W S

1 0 T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

c h a n gi n g cir c u mst a n c es r el ati n g t o C o vi d- 1 9, Mis hr a 

a d ds  t h at:  “ T h e  s af et y  a n d  w ell- b ei n g  of  I R Cl ass’  

s ur v e y ors  is  t h e  t o p  pri orit y  f or  us  a n d  all  s af et y  

m e as ur es a n d pr e c a uti o ns ar e i n pl a c e f or t h e m t o 

c arr y o ut t h eir r ol es.” 

  

L N G

Si n g a p or e’s first L N G 

b u n k eri n g v ess el s ets s ail
L a u n c h e d o n 2 8 M a y, t h e v ess el w as m o v e d fr o m l a n d 

t o w at er at K e p p el N a nt o n g S hi p y ar d i n C hi n a, a n d it 

will b e t h e first of its ki n d t o pr o vi d e r e g ul ar s hi p-t o-

s hi p L N G b u n k eri n g s er vi c es i n Si n g a p or e. 

Th e 7, 5 0 0 m³ b u n k eri n g v ess el is t h e pr o d u ct of 

F u e L N G, a j oi nt v e nt ur e b et w e e n K e p p el O ffs h or e & 

M ari n e ( K e p p el O & M) a n d S h ell E ast er n P etr ol e u m 

( Pt e) t h at ai ms t o pr o vi d e r eli a bl e L N G b u n k eri n g 

s ol uti o ns i n Si n g a p or e b ot h t hr o u g h tr u c k-t o-s hi p 

a n d s hi p-t o-s hi p o p er ati o ns. 

S c h e d ul e d f or c o m pl eti o n i n Q 4 2 0 2 0, t h e s hi p’s 

M T D 7 5 0 0 U L N G d esi g n w as d e v el o p e d b y K e p p el 

O & M’s  t e c h n ol o g y  s e g m e nt,  K e p p el  M ari n e  a n d  

D e e p w at er  Te c h n ol o g y,  a n d is  c a p a bl e of r u n ni n g 

o n b ot h L N G a n d m ari n e di es el oil. Vari o us s hi ps at 

h ei g hts b et w e e n 3 m t o 2 3 m a b o v e w at er l e v el c a n b e 

s u p pli e d wit h L N G b y t h e b u n k eri n g v ess el, w hi c h h as 

a n L N G filli n g r at e r a n g e of u p t o 1, 0 0 0 m³ p er h o ur. 

I n a d diti o n, d u e t o its hi g h m a n o e u vr a bilit y t h e 

v ess el  c a n  s u p pl y  L N G  wit h o ut  t h e  n e e d  f or  t u g 

assist a n c e, is c o m p ati bl e wit h a r a n g e of s hi p t y p es, 

a n d  f e at u r es  pr o p ulsi o n  a n d  p o w e r  m a n a g e m e nt  

s yst e ms t o o pti mis e its f u el c o ns u m pti o n. 

F u e L N G  cl ai ms  t h at  its  s hi p  will  e n h a n c e  t h e  

L N G b u n k eri n g i nfr astr u ct ur e i n Si n g a p or e b e y o n d 

its c urr e nt st at e a n d a d ds t h at t his e x p a nsi o n will 

c o ntri b ut e t o t h e wi d er L N G b usi n ess i n Si n g a p or e, 

cr e ati n g o p p ort u niti es i n t h e c o u ntr y’s L N G r el at e d 

s hi p d esi g n, c o nstr u cti o n, o p er ati o n, r e p air a n d tr a d e. 

H ull cl e a ni n g 

BI M C O p us h es f or h ull 

cl e a ni n g st a n d ar d 
S hi p pi n g ass o ci ati o n BI M C O h as m o v e d cl os er t o 

est a blis hi n g a gl o b al st a n d ar d f or s hi p h ull cl e a ni n g 

a n d is ai mi n g f or I M O a p pr o v al wit hi n t h e n e xt t w o 

t o t hr e e y e ars.

C u r r e ntl y  still  i n  its  d e v el o p m e nt al  st a g e,  t h e  

ass o ci ati o n h as s e nt its dr a Th gl o b al cl e a ni n g st a n d ar d 

t o a r ef er e n c e gr o u p of s ci e ntists a n d g o v er n m e nt 

r e g ul at ors. Th e a p pr o v al st a n d ar d w as cr e at e d b y a 

w or ki n g gr o u p of s hi p o w n ers, p ai nt m a n uf a ct ur ers 

a n d h ull cl e a ni n g c o m p a ni es l e d b y Ar o n S ør e ns e n, 

BI M C O’s h e a d of m ari n e e n vir o n m e nt, a n d o utli n es 

t h e mi ni m u m r e q uir e m e nts n e c ess ar y t o a p pr o v e 

i n- w at er cl e a n ers. 

S ør e ns e n str ess es t h e i m p ort a n c e of s ettli n g o n 

a  gl o b al  st a n d ar d  f or  h ull  cl e a ni n g:  “If  y o u  d o n’t 

h a v e gl o b al st a n d ar ds, t h e s hi p o w n er c a n’t k n o w if 

a s u p pli er i n o n e c o u ntr y – t h e i n- w at er cl e a ni n g 

c o m p a n y – h as d o n e a g o o d j o b. F urt h er m or e, t h e 

p ort a ut h oriti es l a c k a c o m m o n m et h o d t o e v al u at e 

i n- w at er cl e a ni n g c o m p a ni es.” 

BI M C O c o m m e nt s t h at a v e ss el s uff e ri n g f r o m 

h ull bi of o uli n g c a n e x p e ri e n c e a f u el effi ci e n c y 

r e d u cti o n  of  u p  t o  3 5 %,  c a u si n g  a n  i n c r e a s e  i n 

b ot h c ost a n d C O
2
 e missi o ns d u e t o t h e s hi p’s dr a g 

t h r o u g h  w at e r.  A d diti o n all y,  S ø r e n s e n  e x pl ai n s 

t h at as dr y d o c ki n g s p a c e is li mit e d f or l ar g er s hi ps, 

t h e c o st of d e vi ati n g t o Asi a n d o c k s i s e xt r e m el y 

hi g h,  a n d  t hi s  a d diti o n al  t ri p  a d d s  t o  e xi sti n g  

G H G e missi o ns, w hi c h c a n b e a v oi d e d b y utilisi n g 

i n- w at er cl e a ni n g of s hi ps. 

Th e pr o p os e d a p pr o v al st a n d ar d will b e b as e d o n 

v e ri fi e d t ests f r o m a c c r e dit e d l a b or at ori es as w ell 

as c erti fi c at es iss u e d b y i nt er n ati o n all y r e c o g nis e d 

cl assi fi c ati o n s o ci eti es. Its c orr es p o n di n g a p pr o v al-

b as e d c e rti fi c at e will c o n fi r m t h at t h e e q ui p m e nt 

a n d pr o c e d ur es of t h e i n- w at er cl e a ni n g is of hi g h 

e n o u g h q u alit y. 

Th e ass o ci ati o n’s n e xt st e p is pr a cti c all y t esti n g 

t h e  st a n d ar d  o n  a  h ull  cl e a ni n g  c o m p a n y  a n d  a 

s hi p o w n e r,  w hi c h  i s  d u e  t o  t a k e  pl a c e  i n  2 0 2 0.  

S ør e ns e n a d ds: “ At t h e st a g e w e ar e n o w, w e n e e d 

t o  e n g a g e  wit h  i n d u st r y  e x p e rt s,  g o v e r n m e nt s,  

s ci e ntists a n d p ort a ut h oriti es b ef or e w e fi n alis e t h e 

i n- w at er cl e a ni n g st a n d ar d.” N A

F u e L N G’ s 7, 5 0 0 m³ b u n k eri n g v e s s el i s t h e Thr st of it s ki n d 

t o o p er at e i n Si n g a p or e
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Tri Cl a d ® s t r u c t u r al t r a n si ti o n j oi n t s a r e bi m e t alli c s t ri p s o r p a d s u s e d t o f a cili t a t e t h e j oi ni n g of 

di s si mil a r m e t al s b y c o m m o n w el di n g t e c h ni q u e s i n s hi p y a r d s t o d a y. P a r ti c ul a rl y w h e r e t h o s e 

m e t al s c a n n o t b e j oi n e d b y c o n v e n ti o n al w el di n g p r o c e s s e s.

T ri Cl a d ® i n m a ri ti m e c o n s t r u c ti o n s
Tri Cl a d ® i s u s e d i n 1 0 0 0’ s of ( s u p e r) y a c h t s, v e s s el s a n d c r ui s e s hi p s a s n a v al a r c hi t e c t s r el y o n t h e 

w ei g h t r e d u c ti o n of al u mi ni u m a n d t h e d u r a bili t y of s t e el i n t h ei r b uil d. F o r s t r u c t u r e s a b o v e t h e 

w a t e rli n e t o r e d u c e o v e r all d e a d w ei g h t o r t o l o w e r t h e c e n t r e of g r a vi t y, t h u s i m p r o vi n g r oll 

p e rf o r m a n c e. T ri Cl a d ® e n a bl e s t h e b e s t of b o t h m e t al s a n d g o t t h e g e n e r al a p p r o v al of v a ri o u s 

cl a s si Þ c a ti o n s o ci e ti e s a n d i s r o u ti n el y s u p pli e d wi t h L l o y d' s R e gi s t e r a n d mill t e s t c e r ti Þ c a ti o n.

T ri Cl a d ® c a n b e u s e d t o:
- J oi n al u mi ni u m s u p e r s t r u c t u r e s t o s t e el d e c k s;

- J oi n al u mi ni u m d e c k s o r b ul k h e a d s t o s t e el h ull s;

-  Fi t a n y c o m p o n e n t s u c h a s pill a r s, p a r ti ti o n s e t c. b e t w e e n s t e el o r s t ai nl e s s s t e el a n d al u mi ni u m

a n d

-  Fi t s t e el c o m p o n e n t s t o al u mi ni u m h ull s ( e. g. e n gi n e m o u n t s)

T y pi c al s hi p s a n d b o a t s w h e r e T ri Cl a d ® i s b ei n g a p pli e d:

-  L u x u r y y a c h t s

-  C r ui s e s hi p s
-  Mili t a r y n a v y s hi p s li k e f r ig a t e s, d e s t r o y e r s, ai r c r af t c a r ri e r s e t c.

-  C o a s t g u a r d p a t r ol b o a t s

-  Fi s hi n g b o a t s, t u g s a n d o t h e r w o r k b o a t s
-  Hi g h s p e e d c a t a m a r a n s

T ri Cl a d ® i s f r o m s t o c k a v ail a bl e i n al u mi ni u m – s t e el c o m bi n a ti o n s i n 1 9, 2 8, 3 3 a n d 

3 4, 5 m m hi g h b a r s a n d al u mi ni u m – ( s t ai nl e s s) s t e el wi t h a ti t a ni u m i n t e rl a y e r i s 

a v ail a bl e i n 3 1. 5 m m b a r s.

F o r m o r e i nf o r m a ti o n vi si t w w w. t ri cl a d. c o m o r c o n t a c t p e r e m ail i nf o @ t ri cl a d. c o m

T ri Cl a d ® i s a r e gi s t e r e d t r a d e m a r k of M e r r e m & l a P o r t e B. V.

W el di n g al u mi ni u m t o s t e el 
u si n g T ri Cl a d ®

W el di n g al u mi ni u m t o s t e el 
u si n g T ri Cl a d ®
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1 2

N E W S A N A L Y SI S

T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

J
ust a b o ut e v er y s hi p pi n g b o d y a n d i nt er n ati o n al 

or g a nis ati o n s u c h as t h e I M O a n d I L O h a v e b e e n 

pr ess uri n g  g o v er n m e nts  t o  n o mi n at e  s e af ar ers  

as k e y w or k ers a n d all o w t h e m t o tr a v el t o a n d fr o m 

s hi ps as n e c ess ar y. S o m e s u c c ess h as b e e n r e p ort e d 

b ut pr o gr ess h as b e e n sl o w a n d i n mi d-J u n e t h e I T F 

iss u e d a st at e m e nt s a yi n g it w o ul d assist a n y s e af ar ers 

c o nt e m pl ati n g i n d ustri al a cti o n i n s u p p ort of t h eir 

ri g hts. fi e m ess a g e t o g et r e c o g niti o n f or s e af ar ers as 

k e y w or k ers h as als o b e e n a d o pt e d as t h e t h e m e f or t his 

y e ar’s I M O D a y of t h e S e af ar er C a m p ai g n o n 2 5 J u n e.

A n ot h er are a t h at h as b e e n dis c uss e d is w h et h er h o m e 

w or ki n g, o nli n e m e eti n gs a n d r e m ot e s ur v e yi n g will 

b e c o m e t h e n e w n or m al o n c e a n e n d t o tr a v el r estri c -

ti o ns a n d l o c k d o w ns b e c o m es wi d es pr e a d. T o a p oi nt 

t h at m a y b e p ossi bl e, b ut f or m aj or m e eti n gs s u c h as 

t h e I M O’s m ai n c o m mitt e es – M E P C a n d M S C – w h ere 

att e n d a n c es c a n n u m b er o v er 1, 0 0 0 d el e g at es, Z o o m a n d 

Te a ms pl atf or ms are h ar dl y pr a cti c al. 

Th o u g h s o m et hi n g will n e e d t o b e w or k e d o ut s h ortl y 

as t h er e ar e i m p ort a nt m att ers s u c h as t h e M E P C 7 4 

c h a n g es t o E E DI r ul es f or l ar g e c o nt ai n er s hi ps b ei n g 

h el d u p a n d p ot e nti all y d el a y e d b e y o n d pl a n n e d c o mi n g 

i nt o f orc e d at es if t h e a p pr o v als c a n n ot b e gi v e n s o o n. 

O n a s m all er s c al e, t h e I M O h as m a n a g e d t o h ol d 

s o m e  o nli n e  m e eti n gs  a n d  at  o n e  of  t h es e  a  n e w  

Gl o b al I n d ustr y Alli a n c e ( GI A) w as l a u n c h e d t o t a c kl e 

bi of o uli n g. Th e GI A ai ms t o a c c el er at e t h e d e v el o p -

m e nt  of  s ol uti o ns  t o  i m pr o v e  t h e  m a n a g e m e nt  of 

m ari n e bi of o uli n g b y bri n gi n g t o g et h er pri v at e s e ct or 

c o m p a ni es fr o m v ari o us i n d ustri es a ff e ct e d b y bi of o ul -

i n g wit h t h e Gl o F o uli n g P art n ers hi ps Pr oj e ct. Th e 

I M O p oi nts o ut t h at t a c kli n g bi of o uli n g a d dr ess es b ot h 

i n v asi v e s p e ci es a n d e missi o ns si n c e a b a dl y f o ul e d 

v ess el will c o ns u m e m or e f u el. 

This w as a d e v el o p m e nt t h at h a d b e e n e x p e ct e d 

wit h m a n y i n d ustr y o bs er v ers b eli e vi n g t h at bi of o ul -

i n g will li k el y b e c o m e t h e s u bj e ct of t h e n e xt I M O 

C o d e or c o n v e nti o n. At l e ast t his ti m e, a n d u nli k e 

t h e  2 0 0 4  B all a st  Wat e r  c o n v e nti o n,  e q ui p m e nt  

m a k e r s  a n d  s e r vi c e  pr o vi d e r s  h a v e  a nti ci p at e d  

d e v el o p m e nts. H ull cl e a ni n gs s er vi c es h a v e pr olif -

er at e d i n r e c e nt y e ars a n d n e w d e v el o p m e nts s u c h 

as J ot u n’s H ull S k at er a n n o u n c e d i n M ar c h t his y e ar 

gi v es s hi p o w n ers t h e m e a ns t o m e et li k el y r e g ul ati o n 

b ef or e it is e v e n f or m ul at e d. 

N e ws i n J u n e is us u all y d o mi n at e d b y a n n o u n c e -

m e nt s  m a d e  at  P o si d o ni a  b ut  wit h  t h at  b ei n g  

p ost p o n e d u ntil O ct o b er a n d S M M d u e i n S e pt e m -

b er d el a y e d u ntil F e br u ar y 2 0 2 1, m ost e q ui p m e nt 

m a k ers h a v e b e e n k e e pi n g t h eir p o w d er dr y f or a 

ti m e w h e n a n n o u n c e m e nts of n e w pr o d u cts will h a v e 

m or e i m p a ct. O Th e n t h e n e ws fr o m e x hi biti o ns is of 

n e w s hi p d esi g ns a n d c o- o p er ati o ns b et w e e n cl ass 

s o ci eti es a n d s hi p y ar ds. 

H o w e v er, t h e l a c k of a n y e x hi biti o n pl atf or m di d 

n ot  st o p  St e n a  B ul k  fr o m  a n n o u n ci n g  its  n e w est  

c o n c e pt d esi g n f or a c h e mi c al pr o d u ct t a n k er, t h e St e n a 

I M O Fl e x M A X. St e n a h as b e e n a s eri al i n n o v at or w h e n 

it c o m es t o t a n k er d esi g n wit h its V- M a x a n d P- M a x 

t y p es s etti n g t h e p a c e o v er a d e c a d e f or wi d er b o di e d 

s h all o w er dr a u g ht s hi ps. 

St e n a’s I M O Fl e x M A X is a d e v el o p m e nt of t h e c urre nt 

I M OII M A X d esi g n a n d will b e e q ui p p e d wit h Fl ett n er 

r ot ors a n d s ol ar p a n els t o h ar v est e n er g y fr o m wi n d a n d 

s u nli g ht. P o were d b y d u al-f u el e n gi n es, t h e d esi g n will b e 

a bl e t o r u n o n m ost f u el t y p es a n d will b e a bl e t o re d u c e 

gre e n h o us e g as es b y at l e ast 2 5 % wit h a p ot e nti al t o re a c h 

u p t o 4 5 % c o m p are d t o m o d er n pr o d u ct t a n kers. 

I n p arti c ul ar re g ar d t o t h e h ar n essi n g of wi n d p o w er, 

t h e n e w est d esi g n h ar ks b a c k t o St e n a’s 2 0 0 9 c o n c e pt 

vess el, t h e E- M A x air, w hi c h pr o p os e d t h e us e of kit e s ails 

b ut t h at als o e n vis a g e d a n u n d er h ull c a vit y fill e d wit h air 

t o re d u c e fri cti o n. 

It r e m ai ns t o b e s e e n w h et h er a n a ct u al s hi p t o 

t h e c o n c e pt d esi g n will e v er b e b uilt b ut St e n a B ul k 

f oll o w e d u p t h e n e ws of t h e d esi g n a w e e k l at er b y 

a n n o u n ci n g t h at bi of u el tri als u n d ert a k e n e arli er i n t h e 

y e ar w er e s u c c essf ul e n o u g h f or t h e c o m p a n y t o o ff er 

a r e d u c e d c ar b o n o pti o n f or a n y of its c ust o m ers fr o m 

n o w o n. I n t h e 1 0- d a y tri al, St e n a I m m ort al c o m pl et e d 

a cr oss- Atl a nti c v o y a g e usi n g M R 1- 1 0 0 bi of u el oil 

pr o d u c e d  fr o m  us e d  c o o ki n g  oil  a n d  s u p pli e d  b y  

G o o d F u els i n R ott er d a m.

Th e f ut ur e o pti o ns a v ail a bl e f or St e n a c ust o m ers 

will r a n g e fr o m 2 0 % t o 1 0 0 % bi of u els b as e d o n a n 

o ffs etti n g pr o gr a m w h er e t h e bi of u el is us e d wit hi n 

t h e St e n a B ul k fl e et. This all o ws c ust o m ers t o m a k e 

us e of l o w- c ar b o n s hi p pi n g o pti o ns r e g ar dl ess of f u el 

a v ail a bilit y o n t h e s p e ci fi c r o ut e. It als o g u ar a nt e es 

t h at o p er ati o n is p erf or m e d wit h o ut a n y dist ur b a n c e 

t o t h e s hi p m e nt. N A

C o vi d- 1 9 still wei g hs he a vil y o n s hi p pi n g , writes M al c ol m 

L at arc he, wit h c o nc er ns a b o ut t he i m p a ct o n s e af arers a n d I M O 

gr a p pli n g wit h t h e c h all e n ge of o nli ne me eti n gs

G etti n g b a c k t o n e arl y n or m al 
b usi n ess
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1 4 T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

N e w s | E Q UI P M E N T

Air l u bri c ati o n s y st e m 

Sil v erstr e a m l a n ds U S $ 1 

milli o n d e al
Sil v erst e a m Te c h n ol o gi es h as si g n e d a U S $ 1 milli o n 

b usi n ess d e al wit h C ar ni v al Cr uis es t o pr o vi d e a n 

Air L u bri c ati o n S yst e ms ( A L S) f or o n e of t h e cr uis e 

o p er at or’s v ess els.

fi e c o m p a n y cl ai ms its A L S r e d u c es f u el c o ns u m p -

ti o n b y 5 t o 1 2 % b y p u m pi n g ti n y b u b bl es vi a v e nts o n 

t h e s hi p’s h ull, w hi c h r e d u c es fri cti o n b et w e e n t h e h ull 

a n d w at er a n d h el ps t h e v ess el gli d e t hr o u g h t h e s e a. 

N o a h Sil b ers c h mi dt, C E O of Sil v erstr e a m Te c h n ol -

o gi es, c o m m e nts: “ S hi p pi n g is o n e of t h e ‘ h ar d t o 

d e c ar b o nis e’ gl o b al i n d ustri es s o w e h a v e s p e nt t h e 

l ast f e w y e ars i n d e p e n d e ntl y t esti n g o ur s yst e m t o 

s u p p ort o ur cl ai ms. We w a nt t o b e c o m e a st a n d ar d 

o n n e w b uil d v ess els i n t h e i n d ustr y a n d t o b e t h e ‘ n e w 

n or m al’ f or s ust ai n a bl e s hi p pi n g.”

Sil v erstr e a m Te c h n ol o gi es s a ys it e x p eri e n c e d si g nif -

i c a nt i nt er n ati o n al gr o wt h d u e t o t h e s u p p ort of t h e 

D e p art m e nt f or I nt er n ati o n al Tr a d e ( DI T), w hi c h it 

cl ai ms h as o p e n e d n et w or ks a n d l e d t o ot h er i n d ustr y 

d e als wit h Gri m al di Gr o u p a n d Ll o y d’s R e gist er. 

W hil e a d h eri n g t o g o v er n m e nt g ui d eli n es d uri n g 

t h e C o vi d- 1 9 p a n d e mi c, t h e c o m p a n y h as r e m ai n e d at 

f ull o p er ati o n al c a p a cit y a n d h as a f urt h er 1 5 s hi p d e als 

i n t h e pi p eli n e t o s u p pl y f or v ess els i n E ur o p e a n d Asi a 

b y t h e y e ar’s e n d. Sil v erstr e a m a d ds t h at it a nti ci p at es 

its o v er all t ur n o v er t o d o u bl e d u e t o t h e s u p p ort fr o m 

DI T a n d, wit h t h es e i n cr e as e d i nst all ati o ns, e x p e cts t o 

s e e a s u bs e q u e nt r e d u cti o n i n c ar b o n e missi o ns a n d 

f u el b ur nt e a c h y e ar.

Sil b ers c h mi dt e x pl ai ns: “ O ur tr a d e a d vis or fr o m 

t h e D e p art m e nt f or I nt er n ati o n al Tr a d e h as b e e n 

i nstr u m e nt al i n o ur r e c e nt s u c c ess wit h t his d e al, 

as t h e y k n o w pr e cis el y t h e t y p e of i nf or m ati o n t h at 

a b usi n ess n e e ds t o t a p i nt o t h es e k e y m ar k ets a n d 

r e a c h t h es e bi g c o m p a ni es.”

Pr o p ul si o n 

V oit h l a u n c h es all- el e ctri c 

pr o p ell er 
T h e  V oit h  S c h n ei d e r  P r o p ell e r  ( e V S P)  i s  t h e  

c o m p a n y’s  all- el e ct ri c  m ari n e  pr o p ulsi o n  s yst e m, 

f e at uri n g a n el e ctri c m ot or t h at t h e c o m p a n y s a ys 

e n s u r e s  a  m o r e  e n vi r o n m e nt all y  f ri e n dl y  a n d  

r es o ur c e-s a vi n g o p er ati o n.

I nt e g r at e d  i nt o  t h e  n e w  p r o p ell e r  i s  a  

p e r m a n e nt - m a g n et  s y n c h r o n o u s  m ot o r,  w hi c h  

r e d u c e s t h e t e c h n ol o g y’s c o m pl e xiti e s, mi ni mis e s 

t h e r e q ui r e d oil v ol u m e a n d i n c r e as es its effi ci e n c y 

l e v el, V oit h st at e s. 

Wit h n o g e ars us e d t hr o u g h o ut, t h e e V S P m o d el h as 

mi ni mis e d n ois e a n d d o w nsi z e d, fr e ei n g u p s p a c e f or 

ot h er e q ui p m e nt o n b o ar d a s hi p. A d diti o n all y, Vi ot h 

n ot es t h at t h e its d y n a mi c r es p o ns es a n d t h e a bs e n c e 

of b ot h g e ars a n d tr a ns missi o ns m a k e its c o n v ersi o n of 

el e ctri c al dri v e p o w er pr a cti c all y l oss fr e e.

Th e c o m p a n y c o m m e nts t h at t h e e V S P is p art of 

its el e ctri fi c ati o n o bj e cti v e, a n d t h e n e w pr o p ell er 

bri n gs t o g et h er its V S P t e c h n ol o g y wit h k n o wl e d g e 

t h e  c o m p a n y  h as  a c c u m ul at e d  t hr o u g h  its  V oit h  

I nli n e Thr ust er. 

D r  Di r k  J u e r g e n s,  vi c e  p r e si d e nt  of  r e s e a r c h 

a n d d e v el o p m e nt f or m ari n e a p pli c ati o ns at V oit h, 

e x pl ai n s:  “ Wit h  t h e  el e ct ri c  V oit h  S c h n ei d e r  

Pr o p ell e r, w e ar e m a ki n g a n i m p ort a nt c o nt ri b u -

ti o n t o t h e el e ct rifi c ati o n of t h e dri v eli n e i n m ari n e 

a p pli c ati o ns a n d t h us t o e v e n m or e r es o ur c e-s a vi n g 

s hi p pi n g.” 

Th e e V S P is fl e xi bl e b ot h i n its a p pli c ati o n a cr oss t h e 

i n d ustr y a n d wit h its e n er g y s o ur c e, all o wi n g s hi p o w n-

ers t o a d a pt t o alt er n ati v e p o w er g e n er ati o n i n t h e 

f ut ur e, J u er g e ns a d ds: “ Th e n e w e V S P w as d e v el o p e d 

f or t his p ur p os e f or all a p pli c ati o ns i n v ol v e d i n t h e 

m o bilit y r e v ol uti o n, s u c h as o ffs h or e s u p pl y v ess els, 

t u gs a n d f erri es.”

B all a st w at er tr e at m e nt s y st e m s

Alf a L a v al si g ns B W T S 

fr a m e a gr e e m e nts
S w e di s h  t e c h n ol o g y  s p e ci ali st s  Alf a  L a v al  h a s  

si g n e d t w o f r a m e a g r e e m e nts f or its b all ast w at e r 

t r e at m e nt s yst e ms ( B W T S) t o b e c o m pl et e d i n t h e 

n e xt t hr e e y e ars. 

V al u e d  at  a p p r o xi m at el y  S E K 1 0 0  milli o n  

( U S $ 1 0. 7 milli o n), t h e t w o a g r e e m e nt s c o m pri s e 

or d ers t o d eli v er Alf a L a v al’s P ur e B all ast 3 t e c h n ol -

o g y t o 4 0 v ess els a n d o pti o ns f or c o v eri n g f urt h er 

4 0 s yst e ms. 

I n a d diti o n t o t h e P ur e B all ast 3, t h e c o m p a n y’s 

Sil v er str e a m T e c h n ol o gi e s’ A L S cr e at e s a ‘ c ar p et of 

mi cr o - b u b bl e s’ o n t h e v e s s el’ s h ull

N A _ J ul- A u g 2 0 _ 1 4 + 1 5.i n d d   1 4 0 1/ 0 7/ 2 0 2 0   1 6: 0 8: 2 9



t hir d g e n er ati o n I M O a n d U S C G a p pr o v e d B W T S, a 

n u m b er of or d ers als o i n cl u d e Alf a L a v al d e c k h o us es 

a n d b o ost er p u m p u nits, w hi c h will all b e b o o k e d 

i n wit h t h e c o m p a n y’s m ari n e s e p ar ati o n a n d h e at 

tr a nsf er u nit.

S a m e er K alr a, pr esi d e nt of t h e m ari n e di visi o n at 

Alf a L a v al, c o m m e nts t h at t h e c o m p a n y h as c o nti n -

u e d t o m ai nt ai n s u p p ort f or its c ust o m e rs d es pit e 

t h e li mit ati o ns i m p os e d b y t h e C o vi d- 1 9 p a n d e mi c 

a n d t h es e a g r e e m e nts ar e t est a m e nt t o t h at w or k. 

H e  a d d s:  “ We  a r e  p r o u d  t o  h a v e  s e c u r e d  t h e s e 

or d ers, es p e ci all y i n t h es e c h all e n gi n g ti m es. T his 

c o nfi r m s t h e P u r e B all a st 3’s st at u s a s a m a r k et-

l e a di n g s ol uti o n, w hil e als o pr o vi n g t h at o u r f o c us 

o n b usi n ess c o nti n uit y h as b e e n s u c c essf ul.”

Pr o p ul si o n

S c h ott el e x p a n ds its ri m 

t hr ust er r a n g e
G er m a n pr o p ulsi o n e x p ert S c h ott el h as l a u n c h e d its 

S R T- R, a r etr a ct a bl e v ari a nt of its e xisti n g S c h ott el 

ri m t hr ust er ( S R T), a n el e ct ri c pr o p ulsi o n s yst e m 

wit h a n el e ctri c m ot or st at or l o c at e d i n its t u n n el’s 

o ut er s e cti o n a n d pr o p ell er bl a d es att a c h e d i nsi d e 

t h e r ot or. 

Wit h a p o w er r a n g e u p t o 5 0 0 k W a n d 3 6 0 d e gr e e 

t h r ust  r a di us,  t h e  S R T- R  i s  v e rs atil e  a n d  c a n  b e 

a d a pt e d  t o  s uit  a n y  o p e r ati o n  p r ofil e  r e q ui r e -

m e nts i n cl u di n g d y n a mi c p ositi o ni n g ( D P) or as 

a t a k e- h o m e s ol uti o n, s a ys S c h ott el. fi e c o m p a n y 

a d ds t h at t h e v ari a nt is o pti mis e d b y c o m p ut ati o n al 

fl ui d d y n a mi cs ( C F D) a n d n o a d diti o n al fl o w r esist -

a n c e is pr o d u c e d w hil e i n its r etr a ct e d p ositi o n. 

D u e  t o  it s  h y d r o d y n a mi c  d e si g n,  t h e  S R T- R’s  

i nt er n al pr o p ell er bl a d es ar e r esist a nt t o c a vit ati o n 

a n d, as wit h t h e S R T, f e at ur es l o w n ois e e missi o ns a n d 

vi br ati o ns. Th e c o m p a n y n ot es t h at t h e e q ui p m e nt 

is p arti c ul arl y s uit e d f or p ass e n g er c arr yi n g v ess el 

s e ct ors  s u c h  as  y a c hts  or  cr uis e  s hi ps,  w h er e  t h e 

mi ni mis e d n ois e m e et c ust o m er d e m a n ds f or a hi g h 

st a n d ar d of c o mf ort.

I n  a d diti o n,  t h e  S R T- R  c a n  o p e r at e  u si n g  

bi o d e gr a d a bl e oils, a n d s hi ps usi n g t h e v ari a nt will b e 

c o m pli a nt wit h V G P r e g ul ati o ns of t h e U S E n vir o n -

m e nt al Pr ot e cti o n A g e n c y.

F or o p er ati o ns i n s h all o w w at er, S c h ott el pr o vi d es 

a n  a d diti o n al  v a ri a nt,  t h e  S R T- R T,  w hi c h  al s o  

f u n cti o ns as a t r a ns v e rs e t h r ust e r i n its r et r a ct e d 

p o siti o n. Th e v ari a nt’s r e s ult a nt m a n o e u v r a bilit y 

e n a bl es a n a p pli c ati o n r a n g e f r o m bri ef d o c ki n g a n d 

c asti n g o ff i n p orts t o c o nti n u o us o p e r ati o n wit h 

D P. S c h ott el a d ds t h at S R T- R T is disti n cti v e d u e t o 

its s h ort st e eri n g c o m m a n d r es p o ns e ti m e, w hi c h 

all o ws f or e asi er pr e cis e D P. 

M ari n e s oft w ar e 

A B B s u p pli es R oll Gr o u p 

wit h O C T O P U S s oft w ar e 
A B B  will  s u p pl y  its  m ari n e  s oft w ar e,  t h e  A bilit y  

M ari n e  A d vis or y  S yst e m  –  O C T O P U S,  f or  R oll  

Gr o u p’s  1 4 6 m  l o n g,  1 2, 2 8 5 D W T  m o d ul e  c ar ri er,  

Bi g R oll Bis c a y , t h e ei g ht h v ess el i n t h e c o m p a n y’s 

h e a v y li Th s p e ci alist fl e et. 

A c c or di n g  t o  A B B,  t h e  O C T O P U S  c u r r e ntl y  

s u p p orts a n esti m at e d 9 0 % of s e mi-s u b m ersi bl e h e a v y 

li Th s hi ps i n o p er ati o n a n d its b usi n ess wit h R oll Gr o u p 

b e g a n wit h its first c o ntr a ct f or O C T O P U S, w hi c h w as 

si g n e d i n 2 0 0 9.

Th e c o m p a n y s a ys its di git al s ol uti o n, b as e d o n 

w e at h er a n d f or e c ast e d v ess el m oti o ns, i m pr o v es t h e 

s af et y a n d e ffi ci e n c y of s hi p o p er ati o ns b y o pti mis -

i n g its r o ut e. C o nsi d eri n g t h e v al u e of R oll Gr o u p’s 

h e a v y l o a ds o n b o ar d its s hi ps, pr ot e cti n g t h e c ar g o 

usi n g m oti o n m o nit ori n g a n d f or e c asti n g is cr u ci al, 

c o m m e nts J o e p J a nss e ns, s e ni or pr oj e ct e n gi n e er at 

R oll Gr o u p. 

H e  e x pl ai ns:  “ O C T O P U S  pr o vi d es  a d vi c e  t h at  

h el p s  us  a v oi d  s e a  ar e as  w h e r e  e x c e ssi v e  v e ss el  

m oti o ns ar e li k el y t o o c c ur, pr ot e cti n g o ur c ar g o fr o m 

d a m a g e. W hil e mi ni misi n g t h e e n vir o n m e nt al f or c es, 

m oti o n- b as e d r o ut e o pti mis ati o n als o d e cr e as es f u el 

c o ns u m pti o n a n d h el ps c ut e missi o ns as a r es ult.” 

A B B will als o pr o vi d e Bi g R oll Bis c a y  wit h a c c ess 

t o its A bilit y M ari n e Fl e et P ort al, w hi c h all o ws R oll 

Gr o u p t o tr a c k its v ess els c o nti n u o usl y a n d d o w nl o a d 

d at a f or f u rt h e r a n al ysis. J a nss e ns e x pl ai ns: “ Th e 

c o m bi n ati o n of O C T O P U S a n d M ari n e Fl e et P ort al 

m e a ns t h at w e m ai nt ai n f ull visi bilit y of t h e ass et 

a n d g et u p-t o- d at e d at a t h at all o ws us t o i m pr o v e 

o ur o p er ati o ns.” N A

E
q

ui
p

m
e

nt

1 5T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

R oll Gr o u p’ s  Bi g R oll Bi s c a y will b e e q ui p p e d wit h t h e 

A B B di git al s ol uti o n
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1 6

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  J ul y/ A u g ust 2 0 2 0

D
eli v er e d o n 3 0 A pril, t h e 1 3 5 m 

l o n g L N G b u n k eri n g v ess el G as 

A gilit y  is fitt e d wit h s u ffi ci e nt 

f a ciliti e s  t o  f ull y  s u p pl y  f u el  f o r  t h e  

w orl d’s l ar g est L N G p o w er e d 2 3, 0 0 0 T E U 

c o nt ai n e r  s hi p,  w hi c h  i s  c a p a bl e  of  

s aili n g 1 9, 5 0 0 n a uti c al mil es at a ti m e, 

c o v eri n g t h e r o u n d-tri p v o y a g e b et w e e n 

E ur o p e a n d t h e F ar E ast. Its s p e ci alis e d 

b u n k eri n g s er vi c es c o v ers t h e e ntir e L N G 

f u el s yst e m pr o c ess, i n cl u di n g c ol d c a bi n, 

i n erti o n, r ef u elli n g, h e ati n g a n d p ur gi n g. 

At t h e s a m e ti m e, t h e s hi p c a n als o b e 

utilis e d f or filli n g u p v ari o us ot h er t y p es 

of d u al-f u el p o w er e d c ar g o s hi ps. 

C S S C  H & Z’s  G as  A gilit y  i s  t h e  fi rst 

L N G  b u n k e ri n g  v e s s el  t o  f e at u r e  t h e  

M a r k  III  Fl e x  m e m b r a n e  s y st e m  f o r  

c o nt ai n m e nt  a n d  i ns ul ati o n,  w hi c h  i s  

d e si g n e d  b y  Fr e n c h  L N G  e n gi n e e ri n g 

c o m p a n y G T T. A c c or di n g t o r e p orts, t h e 

v ess el is als o t h e w orl d’s m ost a d v a n c e d 

b u n k eri n g s hi p as it us es b oil- o ff g as as its 

m ai n f u el, w hi c h c a n b e e ffi ci e ntl y us e d 

a n d  pr o c e ss e d  u n d e r  v ari o u s  w or ki n g 

c o n diti o ns w hil e a c hi e vi n g z er o l oss d u e 

t o b oil- o ff g as. 

T h e  v e s s el’s  f e at u r e s  c a n  b e  

c h a r a ct e ri s e d  b y  t h r e e  m ai n  p oi nt s.  

Fi r stl y,  it s  r ef u elli n g  o p e r ati o n s.  T h e  

1 8, 6 0 0 m³ v ess el is e q ui p p e d wit h hi g h 

c a p a cit y  r ef u elli n g  f a ciliti e s  a s  w ell  

a s  r eli q u ef a cti o n  e q ui p m e nt,  a n d  it s  

L N G filli n g r at e r a n g e c a n r e a c h u p t o 

1, 6 0 0 m³/ h. C S S C H & Z’s s hi p c a n als o 

r e alis e q ui c k l ar g e fl o w filli n g o p er ati o ns 

w hil e t h er e is a l o w di ff er e nti al pr ess ur e 

b et w e e n  t h e  b u n k e ri n g  v e ss el  a n d  t h e 

s hi p r e c ei vi n g f u el. 

S e c o n dl y,  it s  s e r vi c e s  c o v e r  a  wi d e  

r a n g e of f u n cti o ns. fi e s hi p h as a l ar g e 

di s pl a c e m e nt  g a s  c o m b u sti o n  u nit  

( G C U)  i nst all e d  a s  w ell  a s  a  nit r o g e n 

g e n e r at or.  Asi d e  f r o m  it s  L N G  filli n g  

f u n cti o n,  t h e  v e s s el  c a n  al s o  d eli v e r  

s p e ci ali s e d s e r vi c e s f or t h e e nti r e f u el 

pr o c e ss  f r o m  c ol d  st or a g e  t o  p u r gi n g. 

F or L N G p o w er e d s hi ps, it c a n pr o vi d e 

f ull  m a n a g e m e nt,  i n cl u di n g  d ail y  f u el 

r e pl e nis h m e nt, d o c ki n g m ai nt e n a n c e a n d 

i niti alisi n g of t h e u n d o c ki n g pr o c e d ur e. 

T hi r dl y,  t h e  s hi p’s  m a n o e u v r a bilit y  

a n d o p er ati o n al p erf or m a n c e. Th e v ess el 

is  fitt e d  wit h  b ot h  t w o  f ull y  r ot ati o n al 

t hr ust ers a n d o n e b o w si d e t hr ust er a n d 

is c a p a bl e of c o m pl eti n g a n a ut o n o m o us 

h o ri z o nt al  b e rt hi n g  o p e r ati o n  i n  

wi n d y  c o n diti o ns.  It  c a n  al s o  r e ali s e  

‘ d o or-t o- d o or d eli v er y s er vi c e’ t hr o u g h 

a ut o n o m o us b ert hi n g of all t y p es of s hi ps 

r e c ei vi n g L N G f u el.

A c c o r di n g  t o  C S S C’s  H & Z,  w hi c h  

i s b a s e d i n S h a n g h ai, t h e c o nst r u cti o n 

a n d pr o m oti o n of L N G b u n k eri n g s hi ps 

h a s  e x p e ri e n c e d  m a n y  diffi c ulti e s  i n  

li g ht  of  t h e  C o vi d - 1 9  p a n d e mi c,  a s  

t h e  c o m mi s si o ni n g  s e r vi c e  of  m a n y  

f o r ei g n  s e r vi c e  p r o vi d e r s  f ail e d  t o  

a r ri v e  i n  S h a n g h ai  o n  s c h e d ul e.  T h e  

H & Z c o nst r u cti o n t e a m a d a pt e d t h ei r 

a p pr o a c h i n t h e f a c e of s u c h diffi c ulti es, 

c a r r yi n g  o ut  i n - d e pt h  ‘ cl o u d - b a s e d  

c o m mi s si o ni n g’  u si n g  o nli n e  vi d e o  

c o nt a ct  wit h  t h ei r  f o r ei g n  p r o vi d e r s  

a n d c o m m u ni c ati n g wit h it s d o m e sti c 

s e r vi c e p r o vi d e r s t o i d e ntif y p ot e nti al 

alt e r n ati v e  s u p pli e s.  Utili si n g  t h e  

s u p p ort a n d c o o p er ati o n of s hi p o w n ers 

a n d  s e r vi c e  p r o vi d e r s,  t h e  t e a m  

g u ar a nt e e d o n s c h e d ul e d eli v e r y of t h e 

L N G b u n k eri n g v ess el. 

At  t h e  ti m e  of  p u bli c ati o n,  t h e r e  

a r e  o nl y  ni n e  v e s s el s  wit h  a  c a p a cit y 

o v e r  1, 0 0 0 m³  i n  o p e r ati o n  a c r o s s  t h e 

w o rl d  wit h  t h e  s ol e  p u r p o s e  of  L N G 

b u n k e ri n g,  wit h  a  m a xi m u m  h ol d  

c a p a cit y r e c or d of 7, 5 0 0 m³. T h e r e a r e 

a f u rt h e r ei g ht L N G b u n k e ri n g v e ss el s 

u n d e r  c o n st r u cti o n,  a s  w ell  a s  m o r e  

t h a n 3 0 0 L N G d u al-f u el s hi ps a w aiti n g 

c o nst r u cti o n gl o b all y. T h u s, it i s cl e a r 

t h at t h e c ur r e nt L N G b u n k eri n g v ess els 

will  b e  f u n d a m e nt all y  i n c a p a bl e  of  

m e eti n g  t h e  s u p pl y  r e q ui r e m e nt s  of  

f ut ur e L N G-f u ell e d s hi ps. 

T h e  c o m p a n y  st at e s  t h at  wit h  t h e  

i m pl e m e nt ati o n of I M O’s gl o b al s ul p h u r 

c a p i n J a n u a r y 2 0 2 0, t h e d e m a n d f o r 

L N G -f u ell e d  s hi p s  i s  still  i n c r e a si n g 

a n d it al s o e x p e ct s p r o mi si n g m a r k et 

p r o s p e ct s f o r L N G b u n k e ri n g v e s s el s, 

a d di n g  t h at  t h e  c o m p a n y  will  w o r k  

h a r d t o f u rt h e r it s a c hi e v e m e nt s i n t h e 

fi el d. N A

C S S C’s H u d o n g- Z h o n g h u a S hi p b uil di n g Gr o u p ( H & Z) h as d eli v er e d its 

1 8, 6 0 0 m³ L N G b u n k eri n g s hi p, t h e w orl d’s l ar g est of its ki n d

W orl d’s l ar g est L N G b u n k eri n g v ess el 
l a u n c h es i n C hi n a

T h e 1 8, 6 0 0 m³ L N G b u n k eri n g v e s s el’ s d eli v er y si g ni n g c er e m o n y

N A _ J ul- A u g 2 0 _ 1 6.i n d d   1 6 0 1/ 0 7/ 2 0 2 0   1 5: 0 5: 5 9
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I n- d e pt h | F E A T U R E T H E M E

T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

I
n M ar c h  t his  y e ar,  t h e  J a p a n  S hi p  

Te c h n ol o g y  R e s e a r c h  As s o ci ati o n  

(J S T R A) a n d t h e Mi nistr y of L a n d, 

I nf r ast r u ct ur e,  Tr a ns p ort  a n d  T o u ris m  

( M LI T), i n c oll a b or ati o n wit h t h e Ni p p o n 

F o u n d ati o n, f or m all y l a u n c h e d t h e j oi nt 

S hi p pi n g  Z e r o  E mi ssi o n  pr oj e ct.  T h e  

pr oj e ct,  w hi c h  is  o utli n e d  i n  a  r e p ort  

( r e c e ntl y  m a d e  a v ail a bl e  i n  E n gli s h)  

c o nsi d ers  t h e  m e as ur es  b ei n g  t a k e n  t o 

a c hi e v e I M O’s 2 0 3 0 c ar b o n t ar g ets, b ef or e 

l o o ki n g at t h e e missi o n p at h w a ys a n d t h e 

r o a d m a p t o w ar d z er o- e missi o n v ess els f or 

2 0 5 0 a n d b e y o n d.

L ast  y e ar,  t h e  J a p a n e s e  g o v e r n m e nt  

pr o p os e d d e v el o pi n g a n e n er g y e ffi ci e n c y 

e xi sti n g  s hi p  d e si g n  i n d e x  ( E E XI)  t o  

I M O’s  M ari n e  E n vir o n m e nt  Pr ot e cti o n 

C o m mitt e e ( M E P C). U n d er E E XI, w hi c h 

w o ul d us e a n i n d e x e q ui v al e nt t o E E DI, 

e xisti n g i n s er vi c e v ess els w o ul d n e e d t o 

a c hi e v e  a  r e q uir e d  l e v el  or  i m pl e m e nt  

e ffi ci e n c y m e as ur es s u c h as e n gi n e p o w er 

li mit ati o n, i nst all ati o n of a n e n er g y s a vi n g 

d e vi c e or ot h er v eri fi a bl e m e a ns. Vess els 

w hi c h alr e a d y m e et t h e r e q uir e d E E XI will 

n ot n e e d t o t a k e a d diti o n al m e as ur es. 

fi e pr o p os al is n ot wit h o ut its criti cs, 

wit h s o m e b eli e vi n g t h e c ar b o n r e d u cti o ns 

w o ul d b e j ust a fr a cti o n of t h at, wit h t h e 

e ff e cti v e n ess of e n er g y s a vi n g d e vi c es o p e n 

t o q u esti o n a n d p o w er li mit ati o n di ffi c ult 

t o p oli c e. H o w e v er, J a p a n esti m at es t h at 

if a d o pt e d b y I M O b y 2 0 2 3 t h e n t h e g o al 

of a c hi e vi n g a 4 0 % r e d u cti o n i n c ar b o n 

i nt e nsit y l e v els ( c o m p ar e d t o 2 0 0 8 l e v els) 

c o ul d b e c o mf ort a bl y a c hi e v e d b y 2 0 3 0. 

E mi s si o n p at h w a y s
Gi v e n t h e u n c ert ai nt y c o n c er ni n g f ut ur e 

e n e r g y  s u p pl y,  t h e  J a p a n e s e  r e p o rt  

pr o p os es t w o di ff er e nt f e asi bl e e missi o n 

r e d u cti o n  p at h w a y s  t o  2 0 5 0  a ss u mi n g 

s e a b or n e t r a d e c o nti n u es o n a b usi n ess 

as us u al ( B A U) b asis. O n e o pti o n w o ul d 

b e t o t r a nsiti o n f r o m L N G t o c ar b o n-

r e c y cl e d  m et h a n e;  i. e.  s y nt h eti c  g a s.  

T hi s  c o ul d  b e  p h a s e d  i n  a s  a  d r o p-i n 

f u el i n t h e l att er p art of t his d e c a d e a n d, 

a c c o r di n g  t o  t h e  r e p o rt’s  p r oj e cti o n s,  

e v e nt u all y gr o w t o r e pr es e nt ar o u n d 3 9 % 

of m ari n e e n e r g y c o ns u m pti o n b y t h e 

mi d dl e of t his c e nt ur y. 

Alt er n ati v el y, it m a y b e pr ef er a bl e t o 

e m br a c e h y dr o g e n a n d/ or a m m o ni a as 

t h e b est o pti o n a n d t h e r e p ort esti m at es 

t h e y  c o ul d  r e p r e s e nt  4 4 %  of  e n e r g y  

c o ns u m pti o n  b y  2 0 5 0,  i n cl u di n g  b ot h  

e n gi n e s  a n d  f u el  c ell s.  B ut  i n  eit h e r  

i nst a n c e, it a nti ci p at es t h at f ossil- b as e d 

L N G will still r e pr es e nt t h e s e c o n d-l ar g est 

s h ar e i n e n er g y c o ns u m pti o n, at 3 5- 3 6 %.

T h e  diff er e nt  f u el  a n d  t e c h n ol o gi c al 

o pti o n s,  r e s e a r c h  a n d  d e v el o p m e nt   

( R & D), a n d tri al pr oj e cts will b e c o m e t h e 

f o c us of t h e n e xt f e w y e ars. T o a v oi d R & D 

d u pli c ati o n,  t h e  pr oj e ct  a d v o c at es  t h e  

s etti n g u p of j oi nt v e nt ur es or, alt er n ati v el y, 

t h e  e st a bli s h m e nt  of  i nt e r n ati o n al  

s c h e m e s  wit h  a n  a p pr o pri at e  f u n di n g  

fr a m e w or k ( o n e o b vi o us e x a m pl e w o ul d 

b e t h e I nt er n ati o n al M ariti m e R es e ar c h 

F u n d  p r o p o s e d  b y  t h e  I nt e r n ati o n al  

C h a m b er of S hi p pi n g a n d ot h ers). 

It f urt h er st at es t h at it will b e ess e nti al 

t o  d e v el o p  h y d r o g e n  a n d  a m m o ni a-

f u ell e d e n gi n es b y 2 0 2 4, a pr o p os tri alli n g 

t h e m o n d u al-f u el c o ast al v ess els b y 2 0 2 6 

Fe asi bilit y of i n n o v ati ve te c h n ol o gi es a n d alter n ati ve f u els s ur ve ye d, wit h 

c o nc e pt d esi g ns f or z er o- a n d l o w- e missi o n s hi ps

J a p a n es e j oi nt pr oj e ct e x pl or es 
s hi p pi n g’s r o a d t o 2 0 5 0

I n- d e pt h | J A P A N

Fi g 1: T h e e mi s si o n 

r e d u cti o n p at h w a y 

fr o m L N G t o 

c ar b o n -r e c y cl e d 

m et h a n e
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1 9T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

a n d a c hi e vi n g d eli v er y of a first g e n er ati o n z er o- e missi o n v ess el 

b y as e arl y as 2 0 2 8.

C o n c e pt d e si g n s
As a n e xt e nsi o n of t his, t h e pr oj e ct h as d e v el o p e d c o n c e pt d esi g ns 

f or a v ari et y of di ff er e nt C- Z E R O, l o w or z er o- e missi o n v ess els 

b as e d o n alt er n ati v e f u el o pti o n. fi e b a c k gr o u n d r es e ar c h f or 

w hi c h is e xt e nsi v el y d et ail e d i n t h e r e p ort’s a p p e n di c es.

H y d r o g e n-f u ell e d : D esi g ns w er e cr e at e d f or t w o di ff er e nt si z es 

of li q ui fi e d h y dr o g e n-f u ell e d s hi ps. Firstl y, a n 8 0, 0 0 0 d wt b ul k 

c arri er of 2 2 9 m l e n gt h, o n e- w a y cr uisi n g dist a n c e of 7, 0 0 0 n m 

a n d a 4, 0 0 0 m
3
 li q ui fi e d h y dr o g e n t a n k l o c at e d a b o v e d e c k at t h e 

st er n. S e c o n d, a 2 0, 0 0 0 T E U c o nt ai n er s hi p, 3 9 9 m l e n gt h wit h a 

cr uisi n g dist a n c e of 1 1, 5 0 0 n m. This d esi g n f e at ur es a 3 0, 0 0 0 m
3
 

f u el t a n k. Th e ass u m pti o n w as m a d e t h at b u n k eri n g w o ul d b e 

a v ail a bl e i n at l e ast fi v e m aj or p orts ar o u n d t h e w orl d a n d t h at 

t h e v ess els w o ul d b e e q ui p p e d wit h d u al-f u el m ai n e n gi n es.

A m m o ni a f u ell e d : Als o a n 8 0, 0 0 0 d wt b ul k er b ut s p e ci fi c all y 

b as e d o n t h e pr e mis e t h at it w o ul d s er v e t h e J a p a n- A ustr ali a 

r o ut e. Th e d u el-f u el e n gi n e w o ul d all o w f or t h e us e of a s m all 

q u a ntit y of pil ot f u el s u c h as m et h a n ol or L P G. Th e 1, 5 5 0 m
3
 t a n k 

w o ul d als o b e sit u at e d a b o v e d e c k, t o c o ntr ol l e a k a g e a n d r el e as e 

i nt o t h e at m os p h er e i n t h e e v e nt of e m er g e n c y.

L N G & wi n d : This c o n c e pt, f or a 2 2 9 m 1 0 2, 0 0 0 d wt b ul k er, 

w o ul d a c hi e v e a n 8 6 % r e d u cti o n i n C O 2  b y m a xi misi n g t h e 

s y n er g y of L N G a n d ot h er t e c h n ol o gi es. Th es e i n cl u d e a h y bri d 

c o nt r a- r ot ati n g  p r o p ell e r,  h ullf o r m  i m p r o v e m e nt s,  wi n d  

assist a n c e a n d a n air l u bri c ati o n s yst e m. A si mil ar c o n c e pt w as 

als o d e v el o p e d f or a 4 0 0 m 2 7, 0 0 0 T E U c o nt ai n er s hi p. 

C a r b o n c a pt u r e : This d u al-f u el v ess el, als o a 4 0 0 m 2 0, 0 0 0 T E U 

c o nt ai n er s hi p, w o ul d o p er at e b et w e e n t h e F ar E ast a n d E ur o p e, 

p o w er e d pri n ci p all y b y m et h a n ol st or e d i n a 1 3, 2 0 0 m
3
 t a n k. 

O n b o ar d c ar b o n c a pt uri n g s yst e ms, usi n g t h e li q ui d a mi n e 

a bs or pti o n m et h o d, r e m ai n h y p ot h eti c al at t his st a g e b ut s h o ul d 

b e c a p a bl e of c a pt uri n g 8 5. 7 % of C O 2 . A s et of t w o 6, 4 0 0 m
3
 C O2  

t a n ks w o ul d b e l o c at e d a mi ds hi ps. N A

fi e f ull re p ort c a n b e d o w nl o a d e d at: 

w w w. mlit. g o.j p/c o m m o n/ 0 0 1 3 4 5 6 2 7. p df

Fi g 2: T h e C - Z E R O c o n c e pt d e si g n s

Si n c e 2 0 0 0 , S te e rp ro p h a s d e liv e re d m o re 

t h a n 8 0 0 a zi m ut h pr o p ul s or s t o ar cti c, o ff s h or e
a n d p a s s e n g e r v e s s e ls . O u r s o lid tra c k re c o rd 

o f re fe re n c e s in c lu d e s o v e r 8 5 ic e - c la s s u n its 

a n d d e liv e rie s to 1 0 ic e b re a k e rs . 

H e re a re 1 6 r e a s o n s  w h y c u s to m e rs c h o o s e u s . 

A  g o o d  m o v e  t o  d e s ig n t h e  b e s t v e s s e l 

1 .    
 a g o o d v e s s e l

S t e er pr o p s u p p or t s d e si g n o ffi c e s i n m a ki n g

2 .  W e w o rk c lo s e ly w it h y o u t h ro u g h o u t t h e   
 c o n c e p t u a l p h a s e, m a k in g it q ui c k e r a n d e a s ie r   
 t o d e si g n a n y t y p e o f v e s s e l

3 .  O u r p ro p u ls io n s y s t e m s a llo w y o u t o c re a t e  
hi g h er - e ffi ci e n c y v e s s el s

  
 

4 .  A ll d o c u m e n t a t io n a n d c la s si f ic a t io n a p p ro v a ls   
 a re in o rd e r 

A  g o o d  m o v e  t o  s u c c e s s f u lly  b u ild a  s h ip 

5 . S t e e rp ro p is o p e n , e n g a g e d a n d c o m m it t e d   
 t o y o u r s u c c e s s

6 . O u r p ro je c t m a n a g e rs k e e p t o y o u r s c h e d u le s   
 a n d p la n s  

7 . F a c t o r y a c c e p t a n c e t e s t in g – a ll m o d u le s a re   
 t e s t e d b e fo re h a n d

8 . E a s y a n d s t r aig h t fo r w a rd in s t a lla t io n p ro c e s s

 
p r o f it a b le  o w n e r s h ip
A g o o d m o v e f o r e ffi ci e n t o p e r a ti o n a n d

 

9 . Y o u r v e s s e l w ill s a il s m o o t h ly a n d re lia b ly w it h   
 S t e e rp ro p p ro p u ls o rs

1 0 . L o w e s t life c y c le c o s t s – lo w m a in t e n a n c e a n d   
 fu e l c o n s u m p t io n

1 1 . W e s t a r t fro m y o u r o p e ra t io n a l p ro f ile a n d   
 f in e - t u n e o u r p a c k a g e s t o m e e t y o u r n e e d s

1 2 . S t e e rp ro p C a re c o n d it io n m o n it or in g h e lp s y o u   
 p la n a h e a d a n d re d u c e ris k

A  g o o d  m o v e f o r y o u r f u t u r e 

1 3 . G o o d fo r p ro p u ls io n p e r fo rm a n c e

1 4 . G o o d fo r g re a t e r p ro f it a b ilit y – 
 n o t a t t h e e x p e n s e o f t h e 
 e n v iro n m e n t 

1 5 . G o o d fo r h e a d in g t o w a rd 
 z e ro - e m is si o n s a n d g re e n e r 
 s h ip p in g

1 6 . G o o d fo r fu t u re - p ro o f in g 
 y o u r v e s s e l, re g a rd le s s o f 
 h o w y o u p o w e r it

H O W  T O  M A K E  A  
G O O D  M O V E F O R W A R D

w w w . s t e er pro p .c o m 

M a k e a g o o d m o v e – 
w ith th e p ro p e r c h o ic e !
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T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 02 0

E
ffi ci e n c y  h a s  b e c o m e  s u c h  a  

b u z z w or d i n s hi p pi n g t h at o n e c o ul d 

b e  f or gi v e n  f or  f or g etti n g  w h at  it  

a ct u all y m e a ns: a c hi e vi n g t h e m a xi m u m 

p ossi bl e  e n er g y  c o n v ersi o n.  Li k e  m a n y  

e n gi n e m a n uf a ct ur ers, t e c h n ol o g y gr o u p 

Wärtsil ä, w hi c h alr e a d y b o asts t h e w orl d’s 

m ost e ffi ci e nt f o ur-str o k e di es el e n gi n e wit h 

t h e Wärtsil ä 3 1, a c c e pts t h at t h e m e c h a ni cs 

of e n gi n e d esi g n is c o mi n g cl os e t o p e a ki n g. 

I nst e a d, t h e e m p h asis is i n cre asi n gl y t ur ni n g 

t o w ar ds  h o w  a d diti o n al  t e c h n ol o gi es  

a n d e n gi n e c o ntr ol c a n f urt h er a u g m e nt 

pr o p ulsi v e p erf or m a n c e.

I n M ar c h t his y e ar, Wärtsil ä a n n o u n c e d 

it, t o g et h er wit h a c o ns orti u m of si x ot h er 

i n d ustr y a n d a c a d e mi c p art n ers, h a d b e e n 

a w ar d e d E U f u n di n g f or a pr oj e ct t h at’s 

ai mi n g  t o  a c hi e v e  si g nifi c a nt  effi ci e n c y  

g ai ns. K n o w n as S e a Te c h, t h e pr oj e ct will 

si m ult a n e o usl y d e v el o p t w o s y m bi oti c s hi p 

e n gi n e a n d pr o p ulsi o n i n n o v ati o ns: a pre cis e 

e n gi n e c o ntr olli n g s yst e m a n d a bi o mi m eti c 

d y n a mi c wi n g m o u nt e d o n t h e s hi p’s b o w. 

W h e n us e d i n s y n er g y, t h e pr oj e ct b eli e v es 

it c o ul d r e d u c e b ot h f u el c o ns u m pti o n b y 

3 0 % a n d dr asti c all y c ut S O x, N O x, C O 2  a n d 

p arti c ul at e m att er e missi o ns. 

Pr oj e ct o w n er J o n as Åc k er m a n, dir e ct or 

of r es e ar c h a n d t e c h n ol o g y d e v el o p m e nt 

f or  Wärtsil ä,  t ells  T h e  N a v al  Arc hit e ct  

t h at t h e pr oj e ct h as b e e n i n pl a n ni n g f or 

s o m e ti m e. “ T h e t w o t e c h n ol o gi es m a y 

l o o k c o m pl et el y di ff er e nt, a n d of c o urs e 

t h e y ar e, b ut fr o m a n o p er ati o n al p oi nt of 

vi e w b y c o m bi ni n g t h e m i n t h e s a m e s hi p 

t h er e ar e c ert ai n a d v a nt a g es. I n g e n er al, 

at Wärtsil ä w e’r e al w a ys l o o ki n g i nt o f u n d 

pr oj e cts w hi c h ar e s uit a bl e a n d w h et h er 

w e h a v e a n yt hi n g i n t h e pi p eli n e w hi c h w e 

c o ul d utilis e.”

T h e  i d e a  of  a  bi o mi m eti c  b o w  wi n g,  

w hi c h is b ei n g d e v el o p e d b y ot h er p art n ers 

i n t h e pr oj e ct, is t o a u g m e nt pr o p ulsi o n 

i n m o d er at e a n d h e a v y s e a c o n diti o ns b y 

c a pt uri n g t h e w a v e e n er g y. It’s a c o n c e pt 

w hi c h  h as  pr e vi o usl y  b e e n  m o ot e d  f or  

cr uis e  s hi ps  as  a  m e a ns  of  d a m p e ni n g  

s hi p m oti o ns, b ut f or t h e m ost p art h as 

b e e n c o nsi g n e d t o a c a d e mi c p a p ers (t h e 

c o ns orti u m’s p art n ers i n cl u d e t h e N ati o n al 

Te c h ni c al  U ni v e r sit y  of  At h e n s,  t h e  

U ni v ersit y of S o ut h a m pt o n a n d t h e Ar cti c 

U ni v ersit y of N or w a y). 

H o w e v er, Wärtsil ä’s i n v ol v e m e nt p uts 

t h e e m p h asis s q u ar el y u p o n u ps c ali n g i nt o 

a c o m m er ci all y vi a bl e s ol uti o n. Åc k er m a n 

e x pl ai ns  t h at  t h e  S e at e c h  e n gi n e  b ei n g  

d e v el o p e d,  w hi c h  is  b as e d  o n  e xisti n g  

d u al-f u el t e c h n ol o g y, a d o pts: “ A c o n c e pt 

fr o m c o m b usti o n p h ysi cs t h at is pr o vi di n g 

gr e at a d v a nt a g es fr o m a n e missi o ns p oi nt 

of vi e w a n d o v er all p erf or m a n c e, es p e ci all y 

w h e n o p er ati n g o n p art l o a d.”

A m o n g t h e pr oj e ct p art n ers is N or w e gi a n 

t a n k e r  o p e r at or  Ut kil e n  A S  a n d  t h e  

s y n er gisti c b e n e fits of t h e t w o t e c h n ol o gi es 

c o ul d b e of si g ni fi c a nt v al u e t o t h e s h orts e a 

s e ct or, alt h o u g h ulti m at el y it is h o p e d t h at 

c o m m er ci alis ati o n  w o ul d  e x p a n d  i nt o  

d e e p-s e a s hi p pi n g. fi e t e c h n ol o g y will b e 

s uit a bl e f or n e w b uil ds b ut als o r etr ofits, 

w h er e it is esti m at e d t h at t h e r et ur n o n 

i n v est m e nt c o ul d b e as m u c h as 4 0 0 %. 

Th e pr oj e ct o ffi ci all y l a u n c h e d wit h a n 

o nli n e  ki c k off  m e eti n g  i n  J u n e.  A n d ers  

Öst er,  w h o  is  l e a di n g  t h e  pr oj e ct  f or  

Wärtsil ä,  a d mits  t h at  t h e  r e q uir e m e nts  

f or a n E U-f u n d e d pr oj e ct c a n t a k e s o m e 

a dj usti n g t o. “ Th er e’s q uit e a bi g r ul e b o o k 

a b o ut r u n ni n g t h e pr oj e ct … w e h a v e a v er y 

d et ail e d pl a n wit h t as ks, d eli v er a bl es a n d 

mil est o n es. We als o h a v e m or e c o nt a ct wit h 

p ot e nti al c ust o m ers, s hi p y ar ds, cl assi fi c ati o n 

s o ci eti es a n d all t h es e bi g pl a y ers. B ut f or 

t h e E U it’s a b o ut bri n gi n g m or e j o bs t o 

t h e m ar k et a n d i n cr e asi n g k n o wl e d g e b y 

s h ari n g t h e i nf or m ati o n w e pr o d u c e.”

B ut f or Wärtsil ä t h e g o al is as m u c h 

a b o ut  a c hi e vi n g  s u st ai n a bilit y  i n  a  

b usi n ess e n vir o n m e nt. Alt h o u g h S e a Te c h 

is b ei n g d e v el o p e d wit h t h e e x p e ct ati o n 

t h at  g a s  will  b e c o m e  t h e  d o mi n a nt  

m ari n e  f u el  i n  t h e  c o mi n g  y e ars,  t h e  

t e c h n ol o g y w o ul d als o b e a p pli c a bl e f or 

s o m e of t h e e m er gi n g alt er n ati v es, w hi c h 

t h e c o m p a n y is a cti v el y e x pl ori n g wit h 

ot h er r es e ar c h i niti ati v es. 

“ As a c o m p a n y w e s e e L N G as a bri d gi n g 

f u el, b ut bi o a n d s y nt h eti c f u els, s u c h as 

s y nt h eti c m et h a n e, are c o mi n g. I n t h e l o n g er 

t er m si mil ar c o n c e pts c o ul d b e d e v el o p e d 

ar o u n d a m m o ni a. As s u c h, t his pr oj e ct is f ar 

fr o m li mit e d,” s a ys Åc k er m a n. N A

F e at ur e 1 |  E N GI N E S & P R O P U L SI O N

Th e E U- b a c k e d S e at e c h pr oj e ct will e x pl or e pr e cis e e n gi n e c o ntr olli n g w h e n 

us e d i n s y m bi osis wit h a d y n a mi c b o w wi n g

W ärtsil ä l e d c o ns orti u m c o m bi n es 
t e c h n ol o gi es f or f u el ef Th ci e n c y

S e a T e c h’ s b o w - m o u nt e d bi o mi m eti c d y n a mi c wi n g
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EI L Y K E A R Y A W A R D

T h e  R o y al  I ns � t u � o n  of  N a v al  Ar c hit e cts  is  c o m mi � e d  t o 
e ns uri n g  t h at  all  i n di vi d u als,  r e g ar dl ess  of  g e n d er,  f ait h 
or et h ni cit y, h a v e e q u al o p p ort u nit y t o p ar � ci p at e f ull y i n 
all t h e I ns � t u � o n’s a c � vi � es. T h e I ns � t u � o n als o s e e ks t o 
e n c o ur a g e  s u c h  e q u alit y  of  o p p ort u nit y  a n d  i n v ol v e m e nt  
t hr o u g h o ut t h e gl o b al m ari � m e i n d ustr y.  

T h e a n n u al Eil y K e ar y A w ar d r e c o g nis es t h e c o ntri b u � o n 
b y a n i n di vi d u al, or g a nis a � o n or p art of a n or g a nis a � o n t o 
i n cr e asi n g e q u alit y, di v ersit y a n d i n cl usi o n i n t h eir s e ct or 
of t h e m ari � m e i n d ustr y.  S u c h c o ntri b u � 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 c � vit y or o v er a p eri o d of � 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 f or t h e A w ar d

N o mi n a �  o ns ar e n o w i n vite d f or t h e 2 02 0  Eil y K e ar y A w ar d.

T h e  A war 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 2 1
A n n u a l Di n n er.

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 c o ntri b uti o n w hi c h t h e 
i n di vi d u al, c o m p a n y or or g a ni s ati o n h a s 
m a d e.

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/ Eil y A w ar d  

or b y e m ail t o
Eil y K e ar y 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 st D e c 2 0 2 0.

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

A W A R D.i n d d   1 0 3/ 0 6/ 2 0 1 9   1 3: 0 7: 2 6

Y o u T u b e C h a n n el

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

w w w.ri n a. or g. u k

• C o nf er e n c es
• Pr es e nt at ati o ns
• L e ct ur es
• I nt er vi e ws

F e at uri n g:

Vi e w at:

bit.l y/ 2 W Y n u e c
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T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 02 2

T h e t err or s of a l e e s h or e
T h e  E n e r g y  Effi ci e n c y  D e si g n  I n d e x  

( E E DI)  is  a  m e as ur e  of  t h e  a m o u nt  of  

c ar b o n di o xi d e a s hi p e mits i n r el ati o n t o 

its tr a ns p ort w or k. It is r e q uir e d t h at m ost 

n e w b uil ds h a v e a n E E DI s m all er t h a n a 

pr es cri b e d v al u e, w hi c h i n t ur n is b as e d 

o n st atisti cs a n d will gr a d u all y b e l o w er e d 

o v er ti m e. 

A n  o b vi o us,  e as y  a n d  v e r y  eff e cti v e  

w a y  t o  r e d u c e  C O 2  e missi o ns  is  sl o w  

st e a mi n g a n d t h e i nst all ati o n of a s m all er 

e n gi n e. T o e ns ur e t h at E E DI c o m pli a nt 

v ess els c a n still l e a v e c o ast al ar e as b ef or e 

a st or m es c al at es I M O r e q uir es all s hi ps 

t o h a v e a n e n gi n e l ar g e e n o u g h t o s ail 

str ai g ht i nt o w a v es of a c ert ai n h ei g ht a n d 

at a c ert ai n mi ni m u m s p e e d. fi e r ul es 

ar e  s u m m aris e d  i n  t h e  bi n di n g,  al b eit  

c o nt r o v e rsi al  I M O  I nt e ri m  G ui d eli n e  

M E P C. 1/ Cir c. 8 5 0/ R e v. 2. 

T w o a s s e s s m e nt l e v el s
Th e I M O g ui d eli n e gi v es t w o alt er n ati v e 

m et h o ds  t o  d et er mi n e  t his  ‘ mi ni m u m  

p r o p ul si o n  p o w e r’.  Fi r st,  a  ‘ L e v el  1  

ass ess m e nt’  t h at  is  si m pl e,  c o ns er v ati v e 

a n d b as e d o n i nst all e d p o w er of e xisti n g 

s hi ps. It us es d e a d w ei g ht a n d s hi p t y p e as 

t h e o nl y i n p ut.

S e c o n dl y,  a  ‘ L e v el  2  a s s e s s m e nt’  

t h at  is  m or e  a d v a n c e d  a n d  t a k es  m ai n 

di m e nsi o ns, r u d d er si z e, a n d wi n d a g e ar e a 

i nt o a c c o u nt. It ass u m es t h at s hi ps wit h 

s u ffi ci e nt p o w er t o a d v a n c e i n w a v es will 

als o b e a bl e t o k e e p c o urs e. C o m pli a n c e is 

s h o w n i n t w o st e ps:

1.  C al c ul ati o n of t h e re q uire d a d v a n c e s p e e d 

i n pre- d e fi n e d h e a d wi n d a n d w a v es

2.  Ass ess m e nt w h et h er t h e i nst all e d p o wer is 

s u ffi ci e nt t o a c hi e v e t his re q uire d a d v a n c e 

s p e e d

St e p 2 i n v ol v es a s p e e d- p o w er pre di cti o n 

a n d  r e q uir es  d et ail e d  k n o wl e d g e  of  t h e  

v ari o us  r esist a n c e  c o m p o n e nts,  n a m el y  

c al m  w at e r,  wi n d,  a n d  a d d e d  w a v e  

resist a n c e. Fi g ure 1 ill ustr at es t h e pr o c e d ure 

s c h e m ati c all y.

C a s e st u d y
I n  t his  arti cl e  t h e  ‘ K V L C C 2’  ( a  g e n eri c  

V L C C  d e v el o p e d  i n  K or e a)  is  us e d  t o  

ill ustr at e  h o w  I M O  mi ni m u m  p o w er  is  

c al c ul at e d. F or t his p ur p os e, t w o m o d els, 

o n e  l ar g e  7 m  ‘r esist a n c e’  m o d el  a n d  a  

s m all er 4. 7 m ‘s e a k e e pi n g’ m o d el w er e b uilt 

a n d t est e d at S S P A. 

Re q uire d s pee d of a d v a nce . Ac c or di n g t o 

I M O t h e mi ni m u m s hi p s p e e d of a d v a n c e, 

V s,  d e p e n ds  o n  s hi p  d esi g n  a n d  v ari es  

b et we e n 4 a n d 9 k n ots. Vess els wit h e. g. l ar ger 

r u d d er are as will b e a bl e t o ke e p c o urs e wit h 

l ess p o w erf ul e n gi n es a n d at l o w er s p e e ds. 

F or t h e K V L C C 2 t his mi ni m u m s p e e d t ur ns 

o ut t o b e 4 k n ots. 

A d v ers e w e at h er c o n diti o ns : O n e wi n d 

s p e e d, s e v er al w a v e p eri o ds. Th e g ui d eli n e 

s p e ci fi es t h e e n vir o n m e nt al c o n diti o ns, 

u n d er w hi c h t h e s hi p s h o ul d b e a bl e t o 

s ust ai n  4 k n ot s  b y  m e a ns  of  t h e  wi n d  

s p e e d V w a n d J O N S W A P w a v e s p e ctr a, 

s e e Ta bl e 1. 

F e at ur e 1 |  E N GI N E S & P R O P U L SI O N

Si n c e t h e i ntr o d u cti o n of t h e E E DI al m ost a d e c a d e a g o, sl o w st e a mi n g a n d 

t h e wis h t o r e d u c e b u n k eri n g c osts h a v e r es ult e d i n a tr e n d t o w ar ds l ess 

p o w erf ul e n gi n es. T o a v oi d v ess els b e c o mi n g u n d er p o w er e d a n d u ns af e, 

I M O h as p u blis h e d g ui d a n c e o n t h e ‘ Mi ni m u m Pr o p ulsi o n P o w er t o 

M ai nt ai n t h e M a n o e u vr a bilit y of S hi ps i n A d v ers e C o n diti o ns’. A gr o u p of 

s e a k e e pi n g e x p erts fr o m S S P A S w e d e n A B e x pl ai ns t h e r ul es

H o w m u c h is e n o u g h ? E E DI r ul es a n d 
‘ mi ni m u m pr o p ulsi o n p o w er’

Fi g ur e 1: Si m pli Th e d Th o w di a gr a m ill u str ati n g t h e L e v el 2 a s s e s s m e nt fr o m M E P C. 1 / Cir c. 8 5 0 /

R e v. 2

T a bl e 1: P ar a m et er s d e Th ni n g ‘ a d v er s e c o n diti o n s’

S hi p l e n gt h V w H s T p

L p p < 2 0 0 m 1 5. 7 m /s 4. 0 m

7s- 1 5s2 0 0 m ≤ L p p ≤ 2 5 0 m Li n e arl y i nt er p ol at e d

L p p > 2 5 0 m 1 9 m /s 5. 5 m
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It  i s  r e m ar k a bl e  t h at  I M O  d o es  n ot 

d efi n e  a  si n gl e  w a v e  c o n diti o n  b ut  a  

r a n g e  of  s e a  st at e s  wit h  s p e ct r al  p e a k  

p e ri o d s  v a r yi n g  f r o m  7 s  t o  1 5 s  a s  

‘a d v ers e’. As a r es ult, n ot o n e b ut s e v er al 

p o w er pr e di cti o ns n e e d t o b e c arri e d o ut. 

fi e hi g h est v al u e c al c ul at e d d uri n g t his 

pr o c ess d et er mi n es t h e e n gi n e si z e. F or a 

l ar g e s hi p li k e t h e K V L C C 2 ( Lp p > 2 5 0 m) 

t h r e e  e x a m pl e  s p e ct r a  a r e  s h o w n  i n  

Fi g ur e 2.

I n or d er t o v erif y t h at a p arti c ul ar e n gi n e 

c a n pr o vi d e e n o u g h p o w er t o s ust ai n t h e 

mi ni m u m s p e e d of V s = 4 k n ots i n t h es e 

w a v es, t h e t ot al r esist a n c e of t h e K V L C C 2 

is s plit i nt o c al m w at er, wi n d, a n d a d d e d 

w a v e  c o m p o n e nts.  F oll o wi n g  t h e  I M O  

L e v el 2 ass ess m e nt t h es e ar e d et er mi n e d 

as f oll o ws:

N e gl e cti n g w a v e- m a ki n g r esist a n c e a n d 

h ull r o u g h n ess I M O w or ks o ut c al m w at er 

r esist a n c e  b as e d  o n  t h e  w ett e d  s urf a c e 

ar e a of t h e s hi p, S , t h e fri cti o n al r esist a n c e 

c o e ffi ci e nt, C F  a n d t h e f or m f a ct or k . 

W hil e C F c a n b e c al c ul at e d fr o m t h e 

g e n eri c  ‘I T T C  1 9 5 7’  c orr el ati o n  li n e  it  

is r e c o m m e n d e d t o d et er mi n e t h e f or m 

f a ct or k fr o m m o d el t ests. Usi n g t h e l ar g e 

7- m etr e  K V L C C 2  m o d el  f or  t a n k  t ests  

a n d a n al ysi n g t h e r es ults usi n g ‘ Pr o h as k a’s 

Met h o d’ w e fi n d f or a s hi p s p e e d of 4 k n ots: 

k  = 0. 2 3 2; a n d 

R C W = 1 2 6 k N

Wi n d resist a n c e is c al c ul at e d as:

w h er e C air  is t h e a er o d y n a mi c r esist a n c e 

c o e ffi ci e nt, ρ air is t h e d e nsit y of air A F W  is 

t h e fr o nt al wi n d a g e ar e a of t h e h ull a n d 

s u p erstr u ct ur e a n d V w,rel  is t h e r el ati v e or 

‘a p p ar e nt’ wi n d s p e e d (s u m of s hi p s p e e d 

a n d tr u e wi n d s p e e d). Th e I M O- g ui d eli n e 

r e c o m m e n ds fi n di n g C air  b y wi n d t u n n el 

t esti n g, alt er n ati v el y t h e g e n eri c v al u e of 1. 0 

c a n b e us e d. Fr o m t ests wit h si mil ar V L C Cs 

w e fi n d:

C air = 0. 9 6; a n d

R air = 3 0 6. 6 k N

Th e t hir d r esist a n c e c o m p o n e nt, a d d e d 

r esist a n c e i n w a v es, is m or e diffi c ult t o 

w or k  o ut.  T h e  I M O- g ui d eli n e  s u g g ests  

m o d el  t esti n g  i n  r e g ul ar  i. e.  h ar m o ni c  

w a v es  t o  o bt ai n  t h e  q u a dr ati c  tr a nsf er  

f u n cti o n  of  a d d e d  r esist a n c e.  T h e  t ot al  

a d d e d  r e si st a n c e  u n d e r  t h e  ‘ a d v e r s e  

c o n diti o ns’ is t h e n d eri v e d b as e d o n t h e 

pri n ci pl e of s u p er p ositi o n:

W h er e R A W, r e g  (Vs, ω ) d e n ot es t h e a d d e d 

r esist a n c e v al u es fr o m t h e m o d el t ests at 

di ff er e nt dis cr et e w a v e fr e q u e n ci es ω , S ζ (ω ) 

is t h e w a v e e n er g y d e nsit y s p e ctr u m a n d ζ A  

is t h e w a v e a m plit u d e.

E xtr e m e c ar e d uri n g 
t e sti n g r e q uir e d 
I n  o r d e r  t o  d et e r mi n e  t h e  q u a d r ati c  

tr a nsf er f u n cti o n of t h e a d d e d r esist a n c e, 

t e st s  i n  r e g ul a r  w a v e s  n e e d  t o  b e  

c o n d u ct e d.  B e c a us e  of  t h e  l o w  s p e e ds 

i n v ol v e d ( 4 k n ots f or t h e K V L C C 2) s u c h 

t ests c a n n ot b e c ar ri e d o ut i n or di n ar y 

t o wi n g t a n ks. I n or d er t o ‘ o ut r u n’ w a v e 

r efl e cti o n s  f r o m  t h e  t a n k  w all s  t h e  

f a cilit y  n e e d s  t o  b e  a b o ut  3 0 m  wi d e.  

C o n s e q u e ntl y,  t e st s  w e r e  c o n d u ct e d  

i n  S S P A’s  4 0 m  wi d e  s e a k e e pi n g  b asi n,  

Fi g ur e 3. Th e s m all er of t h e t w o K V L C C 2 

m o d els w as t o w e d tr o u g h t h e b asi n usi n g 

a c o m bi n ati o n of l o n g sti ff li n es a n d s o Th 

s pri n gs. This s et u p all o ws t h e m o d el t o 

s ur g e i n a m or e or l ess u nr estri ct e d w a y 

a n d d a m p e ns o ut vi ol e nt w a v e i n d u c e d 

j er ks. Th e t ot al t o wi n g f or c e ( = r esist a n c e) 

is d et er mi n e d fr o m t h e li n e f or c es. 

Fi g u r e  4  s u m m a ri s e s  t h e  r e s ult s  

f r o m t h es e t ests. F or t h e a n al ysis a d d e d 

r e si st a n c e R A W, r e g  w a s  d et e r mi n e d  b y  

s u btr a cti n g t h e r esist a n c e i n c al m w at er 

fr o m t h e m e a n r esist a n c e i n r e g ul ar w a v es. 

Th e c o e ffi ci e nt of a d d e d r esist a n c e d u e t o 

w a v es pl ott e d i n t h e fi g ur e is d e fi n e d as:

Fi g ur e 2: J O N S W A P s p e ctr a wit h a si g ni fi c a nt w a v e h ei g ht of H s = 5. 5 m a n d t hr e e diff er e nt 

m o d al p eri o d s T p

Fi g ur e 3: 

S e a k e e pi n g t e st 

i n S S P A’ s M ariti m e 

D y n a mi c s L a b
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Usi n g t h e m e as ur e d C A W  f u n cti o n a n d 

i nt e gr ati n g  wit h  t h e  s p e ctr a  f r o m  t h e  

I M O- g ui d eli n e yi el ds o n e u ni q u e R A W  v al u e 

f or e a c h s p e ctr al p e a k p eri o d. F o c usi n g o n 

t h e t hre e e x a m pl e s p e ctr a fr o m Fi g ure 2 o n e 

o bt ai ns: 

T ot al r e si st a n c e d o mi n at e d 
b y a d d e d r e si st a n c e 
O n c e  c al m  w at er,  air,  a n d  a d d e d  w a v e  

r esist a n c e ar e k n o w n, t h e t ot al r esist a n c e 

c a n  b e  c al c ul at e d  as  t h e  s u m  of  t h es e  

c o m p o n e nts, Fi g ure 5.

P o w er pr e di cti o n
N o w  t h at  t h e  t ot al  r esist a n c e  h as  b e e n  

c al c ul at e d p o w er pr e di cti o ns c a n b e m a d e. 

A c c or di n g t o I M O t h es e s h o ul d b e b as e d 

o n  t h e  ‘ K T /J
2
 m et h o d’  f r o m  t h e  ‘ 1 9 7 8  

I T T C  P erf or m a n c e  Pr e di cti o n  M et h o d’.  

A  m et h o d,  t h at  b esi d es  pr o p ell er  o p e n  

w at er d at a als o r e q uir es k n o wl e d g e of t h e 

‘ w a k e fr a cti o n’ w  a n d ‘t hr ust d e d u cti o n 

f a ct or’ t. fi e I M O g ui d eli n e gi v es g e n eri c 

e x pr essi o ns f or t h es e t w o f a ct ors a n d f or 

t h e K V L C C 2 w e fi n d:

tge neric= 0. 2 4 5

w ge neric= 0. 3 5 0

C F D c al c ul ati o ns a n d v al u es fr o m t h e 

lit er at ur e h o w e v er s h o w t h at p arti c ul arl y 

t= 0. 2 4 5 is v er y hi g h. F or t h e pr es e nt c as e 

st u d y of t h e K V L C C 2 t h e f oll o wi n g v al u es 

fr o m S HI P F L O W c al c ul ati o ns at 4 k n ots are: 

t = 0. 1 7 7

w  = 0. 3 5 1

To b etter u n d erst a n d t he i n fl u e nc e of t a n d 

w  o n t h e mi ni m u m pr o p ulsi o n p o w er t w o 

s c e n ari os, o n e c o ns er v ati v e, o n e o pti misti c 

w ere i n v esti g at e d. 

 Sce nari o A (c o nser v ati ve): t = 0. 2 4 5; w = 0. 3 0 0

 S c e n ari o B ( o pti misti c): t = 0. 1 2 0; w = 0. 3 5 1

B as e d  o n  t his  a n d  wit h  t h e  r esist a n c e  

v al u es c al c ul at e d a b o v e, p o w er pr e di cti o ns 

c a n n o w b e m a d e. Th e res ults are ill ustr at e d 

i n Fi g ure 6. As e x p e ct e d, p oi nt 2 – h a vi n g t h e 

l ar g est t ot al resist a n c e – re q uires t h e hi g h est 

p o w er, P D = 7. 5 M W. T his c orr es p o n ds t o 

‘ S p e ctr u m 2’ wit h a T p  of 9. 5s. To m ai nt ai n a 

s p e e d of 4 k n ots i n t h e ot h er s p e ctr a re q uires 

l ess p o w er.

It c a n als o b e s e e n fr o m Fi g ur e 6, t h at 

v ar yi n g t hr ust d e d u cti o n f a ct or a n d w a k e 

fr a cti o n wit hi n t h e A- B r a n g e fr o m Fi g ur e 

6 si g ni fi c a ntl y i n fl u e n c es t h e r es ults of t h e 

p o w er pr e di cti o n. This is ill ustr at e d b y t h e 

c orri d or b et we e n t he d otte d li nes. D e p e n di n g 

o n t h e c h oi c e of w  a n d t t h e p o w er d e m a n d 

c a n di ff er b y a b o ut ± 1 M W. Als o s h o w n is 

t h e mi ni m u m p o w er a c c or di n g t o t h e ‘ L e v el 

1 ass ess m e nt’. Wit h o v er 2 5 M W it is lit er all y 

‘ o ff t h e c h art’.

Di e s el e n gi n e s, Th x e d pit c h 
pr o p ell er s a n d t or q u e li mit ati o n
Fi n all y, i n t h e c as e of dir e ct di es el dri v es, 

it r e m ai ns t o b e c h e c k e d t h at t h e c h os e n 

e n gi n e c a n a ct u all y pr o vi d e t h e r e q uir e d 

p o w er at t h e c al c ul at e d r p m v al u es fr o m 

t h e p o w er pr e di cti o n. Fi g ur e 7 pl ots t h e 

o p er ati o n al  p oi nts  1- 3  (i. e.  p o w er/r p m  

c o m bi n ati o ns  c or r es p o n di n g  t o  w a v e  

s p e ctr a  1- 3)  i nt o  l o a d  di a gr a ms  f or  t w o  

di es el e n gi n es.

E n gi n e 1, wit h a n M C R of 2 4 M W at a 

r at e of r e v ol uti o n of 7 5 1/ mi n, is a t y pi c al 

V L C C- e n gi n e  ( gr e e n  s oli d  li n e).  It  c a n  

bri n g t h e K V L C C 2 u p t o a d esi g n s p e e d of 

1 5. 5 k n ots i n c al m w at er wit h a s e a m ar gi n 

of 1 5 %. 

E n gi n e 2 (r e d d as h- d ott e d li n e) is m u c h 

s m all er  ( 1 2 M W  @  6 9r p m)  a n d  c a n  b e  

c o nsi d er e d  a  ‘sl o w  st e a mi n g’  o pti o n.  It  

will pr o p el t h e s hi p at a b o ut 1 2. 2 k n ots i n 

c al m w at er wit h t h e s a m e s e a m ar gi n as t h e 

l ar g er e n gi n e. 

T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 02 4

F e at ur e 1 |  E N GI N E S & P R O P U L SI O N

Fi g ur e 4: A d d e d r e si st a n c e c o ef Th ci e nt a s f u n cti o n of n o n - di m e n si o n al w a v el e n gt h ( Q T F). 

K V L C C 2 at 4 k n ot s

Fi g ur e 5: C o m p ari s o n of r e si st a n c e c o m p o n e nt s f or e x a m pl e s p e ct r a 1 - 3, K V L C C 2 at  

4 k n ot s

N A _ J ul- A u g 2 0 _ 2 2 + 2 3 + 2 4 + 2 5.i n d d   2 4 0 1/ 0 7/ 2 0 2 0   1 4: 1 5: 3 1
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It c a n b e s e e n t h at t h e l ar g e r e n gi n e 

will d e al e ff ortl essl y wit h all t h e sit u ati o ns 

t h e K V L C C 2 mi g ht e n c o u nt er u n d er t h e 

‘I M O a d v ers e c o n diti o ns’. fiis is b e c a us e 

all t h e o p er ati o n al p oi nts ( 1, 2, 3, 2 A a n d 

2 B) e n d u p b el o w t h e t or q u e li mit li n e 

(s oli d, gr e e n c ur v e d li n e). H er e t h e l att er 

t w o p oi nts c or r es p o n d t o v ari ati o ns of 

p oi nt 2 wit h a c o ns er v ati v e ( 2 A) a n d a n 

o pti misti c ( 2 B) c h oi c e of t a n d w .

T hi n gs  ar e  diff er e nt  f or  t h e  s m all er  

e n gi n e, w h ere a n o pti misti c c h oi c e of t hr ust 

d e d u cti o n f a ct or ( 2 B) c a n pr o ve t h at t he s hi p 

c o m pli es wit h t he I M O re g ul ati o n w hil e t he 

‘ b est g u ess’ ( p oi nt 2) s h o ws t h at t h e e n gi n e 

will  j ust  b e  a bl e  t o  pr o vi d e  t h e  r e q uir e d  

t or q u e f or V s = 4 k n ots. P oi nt 2 A e v e n e n ds 

u p o utsi d e t he o p er ati o n al r a n ge f or E n gi ne 2. 

B ott o m li n e

•  Th e si m pl e L e v el 1 ass ess m e nt fr o m t h e 

I M O- g ui d eli n e yi el ds t h at t h e mi ni m u m 

i nst all e d p o w er t o s ust ai n t h e r e q uir e d 

s hi p s p e e d of a d v a n c e of 4 k n ots i n wi n d 

a n d w a v es is 2 5. 5 M W. 

•  Ac c or di n g t o t h e m or e a d v a n c e d L e v el 2 

ass ess m e nt t his p o w er r e d u c es t o 7. 5 M W.

•  It is i m p ort a nt t o c o nsi d er t h e t or q u e 

li mit ati o ns of di es el e n gi n es b e c a us e i n 

a d v ers e w e at h er t h e pr o p ell er is hi g hl y 

l o a d e d. I n t h e pr es e nt c as e t his i n cr e as es 

t h e  mi ni m u m  i nst all e d  p o w er  f r o m   

7. 5 t o 1 2 M W.

•  A n a n al ysis of t h e i n di vi d u al r esist a n c e 

c o m p o n e nts  s h o ws  t h at,  u n d er  t h e  

wi n d  a n d  w a v e  c o n diti o ns  fr o m  t h e  

I M O- g ui d eli n e,  t h e  t ot al  r esist a n c e  

c o nsists  of  a b o ut  1 0 %  c al m  w at e r  

r esist a n c e, 2 4 % wi n d r esist a n c e a n d 6 6 % 

a d d e d r esist a n c e. 

•  Th e f a ct t h at a d d e d resist a n c e d o mi n at es 

t h e  p o w er  pr e di cti o n  l e a ds  t o  t h e  

c o ncl usi o n t h at it is p arti c ul arl y i m p ort a nt 

t o pre di ct t his f orc e c o m p o n e nt c orre ctl y. 

B e c a us e of t h e l o w t ests s p e e d ( 4 k n ots) 

a n d t h e iss u e of t a n k w all r e fl e cti o n it is 

i m p ort a nt t o c arr y o ut a d d e d r esist a n c e 

t ests i n a wi d e b asi n, n ot a n arr o w t a n k.

•  D uri n g t h e L e v el 2 ass ess m e nt of t h e 

K V L C C 2  it  b e c a m e  o b vi o us  t h at  t h e  

c h oi c e of t h e t hr ust d e d u cti o n f a ct or t is 

n ot w ell d e fi n e d i n t h e g ui d eli n e b ut h as 

a h u g e i n fl u e n c e o n t h e o ut c o m e. 

A b o ut t h e a ut h or s
I d a Wi g r e n h ol ds a p ositi o n as Pr oj e ct 

M a n a g e r  at  S S P A  S w e d e n  A B.  H e r  

m ai n f o c us ar e as ar e m a n o e u vri n g a n d 

s e a k e e pi n g m o d el t ests.

M arti n  Kj ell b e r g  h ol ds  t h e  p ositi o n  

of  S p e ci ali st  i n  s e a k e e pi n g  a n d  s hi p  

p erf or m a n c e i n w a v es at S S P A S w e d e n A B 

a n d is t h e m ai n d e v el o p er of S HI P F L O W 

M O TI O N S at Fl o wt e c h I nt er n ati o n al A B.

F r e d e ri k  G e r h a r dt  i s  t h e  S e ni o r  

Te c h ni c al S p e ci alist f or s e a k e e pi n g a n d 

s hi p  p e rf o r m a n c e  i n  w a v e s  at  S S P A  

S w e d e n A B. H e is r es p o nsi bl e f or m o d el 

t e st s  i n  S S P A’s  M a riti m e  D y n a mi c s  

L a b or at or y a n d is a m e m b er of t h e I T T C 

S e a k e e pi n g C o m mitt e e.

This arti cl e is a n a d a pt ati o n of a p a p er 

pr es e nt at e d as p art of RI N A’s ‘I n fl u e n c e of 

E E DI o n S hi p D esi g n & O p er ati o n’ o nli n e 

c o nf er e n c e i n M a y 2 0 2 0. N A

Fi g ur e 6: R e q uir e d 

p o w er t o m ai nt ai n 

a s p e e d of 4 k n ot s 

i n wi n d a n d w a v e s 

a s f u n cti o n of 

m o d al p eri o d T p

Fi g ur e 7: L o a d di a gr a m f or t w o di e s el e n gi n e s

N A _ J ul- A u g 2 0 _ 2 2 + 2 3 + 2 4 + 2 5.i n d d   2 5 0 1/ 0 7/ 2 0 2 0   1 4: 1 5: 3 2
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O
n  2 8  M a y,  A P L  E n gl a n d ,  a  

5, 5 1 0 T E U c o nt ai n er s hi p, w as 

d et ai n e d b y i ns p e ct ors f or t h e 

A u st r ali a n  M ariti m e  S af et y  A ut h orit y  

( A M S A)  at  t h e  p ort  of  Bris b a n e.  T h e  

v e s s el’s  p r e vi o u s  f e w  d a y s  h a d  b e e n  

e v e ntf ul  o n e s;  e n  r o ut e  f r o m  Ni n g b o  

t o S y d n e y o n 2 4 M a y it h a d s u ff er e d a 

t e m p or a r y  l o s s  of  pr o p ul si o n  d u ri n g  

h e a v y s e as a n d t h e r es ult a nt r olli n g c a us e d 

s e v er al st a c ks t o c oll a ps e a n d s o m e w h er e 

i n t h e r e gi o n of 4 0 t o 5 0 c o nt ai n ers t o b e 

l ost o v er b o ar d. 

U p o n  b o ar di n g,  A M S A’s  i ns p e ct ors  

f o u n d,  i n  c o nt r a v e nti o n  of  S O L A S  

r e q uir e m e nts, t h at l as hi n g arr a n g e m e nts 

f or  c ar g o  w e r e  i n a d e q u at e,  w hil e  t h e  

s e c uri n g p oi nts f or c o nt ai n ers o n t h e d e c k 

of t h e 2 0 0 1- b uilt s hi p h a d b e e n h e a vil y 

c orr o d e d. fi e f oll o wi n g d a y c h ar g es w er e 

l ai d  a g ai nst  A P L  E n gl a n d ’s  m ast e r  f or  

f aili n g t o e ns ur e t h e v ess el w as o p er at e d s o 

as n ot t o c a us e p oll uti o n or d a m a g e t o t h e 

A ustr ali a n m ari n e e n vir o n m e nt, as w ell as 

dis c h ar gi n g g ar b a g e (i. e. t h e c o nt ai n ers) 

i nt o t h e s e a, w hi c h b et w e e n t h e m c arr y 

p e n alti es of u p t o A us $ 3 0 0, 0 0 0. 

A P L E n gl a n d  w as o nl y fi n all y r el e as e d 

t o r et ur n t o C hi n a, u n d er t h e c o m m a n d of 

a n e w m ast er, o n 1 9 J u n e a Th er its i ns ur ers 

St e a ms hi p  M ut u al  h a d  a g r e e d  t h at  it  

w o ul d p a y fi n es a n d ot h er c osts arisi n g 

t h e  i n ci d e nt,  a  bill  w hi c h  c o ul d  r e a c h  

A us $ 2 2. 5 milli o n.

L a s hi n g f ail ur e ?
L as hi n g  f ail u r es  ar e  r e g ul arl y  cit e d  i n  

c o nt ai n er s hi p i n ci d e nts a n d s hi p i ns ur ers 

s e n d o ut r e g ul ar r e mi n d ers t o m e m b ers t o 

e ns ur e t h at c ar g o, b e it c o nt ai n ers or ot h er 

e q ui p m e nt, ar e w ell s e c ur e d w hil e at s e a. 

B ut ar e t h e y r e all y t h e c a us e? N ot dir e ctl y, 

a c c or di n g  t o  J o h n  S o ut h a m,  a  f or m e r  

m ast er m ari n er a n d n o w l oss pr e v e nti o n 

e x e c uti v e f or P &I cl u b N ort h. 

S o ut h a m s a ys: “ R ar el y, fr o m a t e c h ni c al 

p oi nt  of  vi e w,  is  it  a  si n gl e  f ail u r e  of  

l as hi n gs. T h e o nl y ti m e I c a n t hi n k i n 

[r el ati v el y] r e c e nt hist or y w h e n a si n gl e 

l as hi n g pr o bl e m c a us e d l oss of b o x es w as 

wit h t h e first it er ati o ns of f ull y- a ut o m ati c 

t wistl o c ks w hi c h di d n ot w or k f ull y as 

t h e y i nt e n d e d, b ut it w as v er y o Th e n j ust 

a si n gl e b o x a n d t h e y s u bs e q u e ntl y s ol v e d 

t h e pr o bl e m. As wit h m ost t hi n gs it’s a 

c o m bi n ati o n of pr o bl e ms a n d w h e n y o u 

b oil it d o w n l as hi n gs us u all y f ail b e c a us e 

of w ei g ht distri b uti o n.”

Gilli a n Cl ar k, N ort h’s s e ni or e x e c uti v e 

f o r cl ai m s, a g r e e s: “ W h e n y o u l o o k at 

t h e  m aj o rit y  of  c o nt ai n e r  c a s u alti e s  

t h at h a v e st o w c oll a p s e s y o u’ll s e e t h at  

st o w s  g e n e r all y  t e n d  t o  g o  e n  m a s s e; 

i. e.  o n e  w h ol e  c ol u m n  will  g o.  T h at  

s u g g e st s  t h at  l a s hi n g s  a r e n’t  s o  b a d  

o v e r all  b ut  it  h a s  m o r e  t o  d o  wit h  

g e n e r al iss u es. As J o h n s a ys t h at’s oft e n 

b e c a u s e  of  p o o r  w ei g ht  di st ri b uti o n  

c a u s e d b y c o m m e r ci al pr e s s u r e s, s u c h 

as l ast- mi n ut e b o x es ar ri vi n g.”

I M O’s  Ve rifi e d  Gr o ss  M a ss  ( V G M)  

c e rtifi c ati o n,  i nt r o d u c e d  i n  J ul y  2 0 1 6,  

m a d e  it  a  S O L A S  r e q ui r e m e nt  f o r  

c o nt ai n ers t o b e w ei g h e d pri or t o b o ar di n g 

a n d h as h el p e d t o all e vi at e t h e pr o bl e m, 

b ut m u c h still d e p e n ds o n t h e dili g e n c e of 

c ar g o pl a n ni n g. 

“ W h e n  w e  s e e  a n  i n ci d e nt  s u c h  a s  

t h e A P L  E n gl a n d  t h e  fi r st  t hi n g  w e’ll 

as k f or is t h e w ei g ht dist ri b uti o n of t h e 

aff e ct e d  b a y  a n d  t h e  C a r g o  S e c u ri n g  

M a n u al,  b e c a u s e  t h o s e  t w o  will  s h o w 

y o u vi rt u all y i m m e di at el y. I w o ul d s a y 

9 5 %  of  t h e  o n e s  I’ v e  l o o k e d  at  wit h  

Gilli a n a n d t h e cl ai ms t e a m w er e d o w n 

t o h e a v y b o x es u p hi g h c o m bi n e d wit h 

t h e  v e s s el’s  G M  [ m et a c e nt ri c  h ei g ht]. 

T hi s  c a u s e s  t h e  a c c el e r ati o n  f or c e s  of 

t h e st a c k o nt o t h e l as hi n gs t o i n c r e as e, 

s o  it’s  n ot  a  f ail u r e  of  t h e  l a s hi n g s  a s 

s u c h, r at h er t h at t h e y’r e b ei n g o p er at e d 

o ut si d e t h e b o u n d ari e s of t h ei r d e si g n 

s p e ci fi c ati o ns,” n ot es S o ut h a m.

Th e w ei g ht distri b uti o n of a c o nt ai n er 

s hi p  is,  of  c o urs e,  c o nti n g e nt  u p o n  its 

d e si g n.  E v e r y  v e s s el’s  c a r g o  s e c u ri n g  

m a n u al will s h o w t h e m a xi m u m all o w a bl e 

w ei g ht distri b uti o n, b a y b y b a y, ti er b y ti er 

a n d r o w b y r o w. H e a vi er b o x es s h o ul d 

i d e all y b e st a c k e d t o w ar ds t h e mi d dl e a n d 

e a c h b a y a n d st a c k will h a v e a m a xi m u m 

G M. Wei g ht hi g h er u p i n t h e st a c k ris ks 

pl a ci n g st r ess o n t h e l as hi n g b ars, a n d 

w hil e t h e t wistl o c ks g e n er all y pr o v e e q u al 

t o t h e t as k t h e b ars t h e ms el v es m a y b e 

s u bj e ct t o f ail ur e.

S o ut h a m  c o m p ar e s  it  t o  t h e  ‘ S wi ss  

c h e es e’ m o d el: “ M ost of t h e ti m e w h e n w e 

g et t o l o o k at t h e pl a ns y o u c a n i m m e di at el y 

s e e a h e a v y b o x s at q uit e hi g h u p t h e st a c k. 

S o if I c a n s e e it, t h er e’s n o w a y t h at ot h ers 

w o ul d n’t h a v e b e e n a bl e t o if t h at pl a n h a d 

b e e n c h e c k e d t h or o u g hl y … O Th e n w e’ll 

s e e r e p orts t al ki n g a b o ut s y n c hr o nis e d 

r olli n g a n d t hi n gs of t h at n at ur e, w hi c h is 

F e at ur e 2 |  C O N T AI N E R S HI P S

Th e r e c e nt l oss of m or e t h a n 4 0 c o nt ai n ers i n a n i n ci d e nt o ff t h e 

A ustr ali a n c o ast, cl ass e d as a n a ct of p oll uti o n, h as r ais e d q u esti o ns a b o ut 

h o w s af el y s e c ur e d t h e y w er e, b ut l as hi n g is j ust o n e f a ct or a mi d m a n y 

c o m m er ci al pr ess ur es

C o nt ai n er l as hi n g: t a ki n g t h e str ai n f or a 
bi g g er pr o bl e m

J o h n S o ut h a m
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a c o ntri b ut or y f a ct or. B ut if t h e st a bilit y is 

c orr e ct, t h e G M is c orr e ct f or t h e l as hi n g 

a n d w ei g ht distri b uti o n, a n d if t h e v ess el 

c o urs e h as b e e n alt er e d as n e e d e d t h e n, 

i n  m y  o pi ni o n  as  a n  e x  s e af ar er,  w a v e 

f or m ati o n is n’t t h e r o ot c a us e.”

Si z e pr o bl e m
It’s  p e r h a p s  t e m pti n g  t o  t hi n k  t h at  

t h e  u p s c ali n g  of  c o nt ai n e r  s hi p s  h a s  

e x a c e r b at e d  t h e  p r o bl e m  b ut  t h e  

a v ail a bl e  e vi d e n c e  s u g g e st s  it’s  m o r e  

t h at a gr e at er n u m b er of c o nt ai n ers ar e 

b ei n g tr a ns p ort e d n o w a d a ys. Cl ar k n ot es 

t h at  w h e r e,  2 0  y e ars  a g o,  a  4, 0 0 0 T E U  

v e s s el  l o si n g  a  st a c k  of  si x  or  s e v e n  

c o nt ai n ers w o ul d n’t h a v e b e e n c o nsi d er e d 

i nt e r n ati o n all y  n e w s w o rt h y,  a  v e s s el  

l osi n g  t h e  pr o p orti o n al  n u m b er  w o ul d 

a m o u nt t o 2 0 or 3 0 b o x es.

fi e W orl d S hi p pi n g C o u n cil esti m at e d 

t h at i n 2 0 1 6, t h e l ast y e ar f or w hi c h it 

p u blis h e d  fi g ur es,  5 6 8  c o nt ai n ers  w er e 

l ost at s e a. B ut Cl ar k t hi n ks it’s di ffi c ult t o 

d et er mi n e a n e x a ct n u m b er gi v e n t h er e 

is n o st a n d ar dis e d r e p orti n g. “ We o nl y 

g et a s n a ps h ot a n d alt h o u g h w e h a v e all 

o ur m e m b ers i nf or m ati o n it o Th e n g ets 

d u pli c at e d. Th e s hi p o w n er mi g ht b e wit h 

o n e cl u b, t h e c h art er er wit h a n ot h er a n d 

t h e s u b- c h art er er wit h a n ot h er.”

L a r g e r  b o x s hi p s,  w hi c h  t y pi c all y  

o p e r at e  o n  li n e r  r o ut e s  b et w e e n  Asi a  

a n d E ur o p e, ar e als o m or e li k el y t o c all 

at m aj or h u b p orts s u c h as R ott er d a m. 

Th es e will h a v e m or e a d v a n c e d f a ciliti es 

t h a n  s m all e r  p o rt s  w hi c h,  a r g u a bl y,  

a p pl y l ess st ri n g e nt c h e c ki n g. T h e r ol e 

of c o m m er ci al pr ess ur es a cr oss all s hi p 

o p er ati o ns c a n n ot b e u n d erst at e d. W hil e 

e v e n a s m all er v ess el mi g ht o n c e h a v e h a d 

a cr e w of u p t o 3 0, t o d a y it’s li k el y t o b e 

b et w e e n 1 6 a n d 2 0.

S o ut h a m  s a y s:  “ S hi p o w n e r s  a n d  

o p e r at o r s  d o n’t  w a nt  t o  d o  r e st o w s  

b e c a us e  t h e y  c ost  m o n e y.  Y o u  st art  t o  

a v oi d  m o vi n g  w ei g ht  ar o u n d  b e c a us e  

y o u d o n’t w a nt t o t a k e a b o x o ff a n d p ut 

it b a c k o n a g ai n b e c a us e it’s n ot f or t his 

p ort. T wistl o c k b o x es t h e ms el v es ar e a 2 0 

or 4 0 f o ot c o nt ai n er a n d t h e y’r e o n e h ell of 

a w ei g ht; if y o u sti c k o n e of t h os e o n t o p 

of a st a c k all of a s u d d e n y o u’r e o v er y o ur 

w ei g ht li mit.”

P e n di n g  t h e  i n v esti g ati o n  r e p ort  it’s  

u n cl e ar w h at s ort of s yst e ms a n d al ar ms 

m a y h a v e b e e n i n pl a c e o n b o ar d t h e A P L 

E n gl a n d  d u ri n g  l o a di n g  a n d  w hil e  i n  

tr a nsit. S o ut h a m o bs er v es t h at m a n y s u c h 

s m all er, ol d er v ess els d o n’t h a v e t h e s a m e 

s o p histi c at e d s o Th w ar e, m a ki n g it a n e ff ort 

t o c al c ul at e t h e a c c el er ati o n f or c es o n t h e 

l as hi n gs  f or  s o  m a n y  st a c ks.  H o w e v er,  

gi v e n  t h e  o v e rl o a d  of  o n b o ar d  al ar ms  

wit h t o d a y’s v ess els t h er e’s n o g u ar a nt e e 

t h os e al ar ms w o ul d b e h e e d e d. “ Al ar m 

m a n a g e m e nt a cr oss t h e w h ol e v ess el is 

a h u g e pr o bl e m. If s o m et hi n g is b e e pi n g 

a n d a n n o yi n g m e a n d I h a v e t h e f a cilit y t o 

m a k e it st o p t h er ei n li es t h e pr o bl e m a l ot 

of t h e ti m e.”

S m all er v ess els als o o Th e n h a v e m or e 

c o m pl e x l as hi n g r e q uir e m e nts t h a n l ar g er 

s hi ps a n d n ot all cr e w m a y b e f a mili ar 

wit h t h e m a nif ol d v ari ati o ns, n or t h eir 

m ai nt e n a n c e. “ O n a bi g b o x s hi p y o u’ll 

h a v e t hr e e or m or e of t h e b ott o m r o ws 

h el d i n al m ost b y str u ct ur e i n t h e f or m of 

l as hi n g pl atf or ms. W h e n I first w e nt t o s e a 

t h e bi g b o ats w er e o nl y ar o u n d 4, 0 0 0 T E U 

a n d t h e y h a d l o n g b ars a n d s h ort b ars, f or 

t his ki n d of b o x a n d t h at ki n d of w ei g ht,” 

s a ys S o ut h a m. 

“ M ai nt e n a n c e s p a ns e v e r y f a c et of a 

v ess el d u ri n g its w or ki n g lif e; w h et h e r 

it’s e n gi n es, l as hi n gs or bri d g e g e ar. I n 

o u r  F D & D  [ F r ei g ht,  D e m u r r a g e  a n d  

D ef e ns e]  d e p art m e nt,  o n e  of  t h e  fi rst 

t hi n g s  w e  a s k  t h e  l a w y e r s  i s  w h et h e r  

t h er e’s a pl a n n e d s c h e d ul e w h e n t h er e’s 

a n  all e g ati o n  of  l a c k  of  m ai nt e n a n c e.  

L as hi n gs h a v e a m ai nt e n a n c e r e gi m e a n d 

b e c a us e t h e h at c h li d is p art of t h e v ess el 

st r u ct u r e t h e l as hi n gs t h e ms el v es h a v e 

t o b e c o u nt e d, c h e c k e d, g r e as e d a n d all 

t h os e s orts of t hi n gs.”

R e m e di al a cti o n
As wit h s o m a n y f a c ets of s hi p s af et y a n d 

st a bilit y, c o nt ai n er l o a di n g a n d s e c uri n g 

r esi d es i n s o m et hi n g of a c at c h- 2 2. Th e 

v ast  m aj orit y  of  v ess els,  w h et h er  s af el y  

l o a d e d or n ot, o p er at e wit h o ut a n y i n ci d e nt 

or l oss of c ar g o a n d t h er ei n li es ‘ pr o of ’ 

Gilli a n Cl ar k

M or e t h a n 4 0 c o nt ai n er s w er e l o st fr o m A P L 

E n gl a n d  i n M a y’ s i n ci d e nt. S o ur c e A M S A
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t h at t h e r ul es a n d r e g ul ati o ns w or k w ell 

e n o u g h. S o ut h a m t hi n ks t h e S O L A S V G M 

r e q uir e m e nts, w hi c h sti p ul at e t h e m ast er 

s h o ul d  b e  pr o vi d e d  wit h  t h e  v e rifi e d  

c o nt ai n er w ei g ht “s u ffi ci e ntl y i n a d v a n c e”, 

is a m bi g u o us e n o u g h s o as t o h a v e li mit e d 

i m p a ct o n l ast- mi n ut e l o a di n g.

Cl ar k c o n c urs, p oi nti n g o ut: “ B y t h e 

o p e r at or  a c c e pti n g  t o  l o a d  it’s  al m o st  

vi n di c ati n g t h at t h er e w as i n d e e d a m pl e 

ti m e  b e c a u s e  t h e y’ v e  t a k e n  t h e  b o x.  

I d e all y,  y o u  w a nt  t o  t a k e  a w a y  t h o s e  

pr ess ur es a n d m a k e s ur e p e o pl e sti c k t o 

t h e c ut o ff ti m es, b ut y o u’r e t al ki n g a b o ut 

m aj or st a k e h ol d ers a n d t h e pr ess ur e is 

h u g e o n t h os e li n es. It’s a t o u g h m ar k et at 

t h e m o m e nt s o t h e y c a n’t a ff or d t o b e s o 

stri ct. It’s a tr a d e- o ff, a n d w e all w a nt t o 

s e e t h at st o p p e d fr o m a ris k p oi nt of vi e w, 

b ut it’s a t o u g hi e t o e x p e ct m e m b ers t o d o 

it, t o b e h o n est.”

S o ut h a m  hi g hli g ht s  t h at  t h e  cl a s s  

s o ci eti es,  n ot a bl y  Ll o y d’s  R e gist e r  a n d  

D N V G L, h a v e b e e n att e m pti n g t o a d dr ess 

t h e c o m m er ci al as p e ct wit h s o m e of t h eir 

pr o d u cts a n d s er vi c es. As w ell as u p d ati n g 

its r ul es a n d c al c ul ati o n m et h o ds t o r e fl e ct 

l ar g er s hi ps a n d t h e l at est c ar g o s e c uri n g 

t e c h ni q u es, D N V G L’s St o w L as h 3 D f r e e 

s o fi w ar e e n a bl es t h e us er t o r e pr o d u c e 

a r e al l as hi n g c as e wit h o ut c o ns er v ati v e 

si m plifi c ati o n s.  L R’s  L a s h Ri g ht  t o ol  

pr o vi d es  a  si mil ar  f u n cti o n,  c o nsist e nt 

wit h its o w n r ul e r e q uir e m e nts.

B ut h e s a ys t h e first, si m pl e st e ps t h at c a n 

b e t a k e n is f or all p arti es t o b e c h e c ki n g t h e 

st o w a g e pl a n a g ai nst t h e C ar g o S e c uri n g 

M a n u al a n d w or ki n g wit hi n t h e b o u n d ari es 

of t h e s hi p’s d esi g n. “It w o n’t c ur e t hi n gs 

1 0 0 % b e c a us e, as w e’ v e dis c uss e d, t h er e ar e 

s o m a n y l a y ers t o t his pr o bl e m, b ut t h at’s 

n ot a b a d st art.” N A

H e a vi er c o nt ai n er s 

st a c k e d hi g h ri s k 

c o m pr o mi si n g t h e 

v e s s el’ s G M a n d 

pl a ci n g str e s s o n 

t h e l a s hi n g b ar s
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T
h e  c o nti n ui n g  d e v el o p m e nt  of  

t h e  c o nt ai n er  s hi p pi n g  i n d ustr y  

i n  r e c e nt  y e a r s  gi v e s  ri s e  t o  

t h e  c o n c er n  o n  t h e  str u ct ur al  s af et y  of  

c o nt ai n er s hi ps. D uri n g t h e s er vi c e p eri o d, 

s hi p-s hi p c ollisi o n m a y o c c ur i n s o m e of 

t h e b usi est s e a r o ut es a n d c a n als d u e t o 

v ari o us  u n e x p e ct e d  o p er ati o n al  er r ors.  

F or i nst a n c e, t w o c o nt ai n er s hi ps c olli d e d 

i n S u e z C a n al i n 2 0 1 4. N o c a us alit y w as 

r e p ort e d as a r es ult of t his a c ci d e nt, b ut 

a 6 5ft l o n g d e nt w as l eft o n o n e of t h e 

c o nt ai n er s hi ps. 

M or e  r e c e ntl y,  a  c ollisi o n  t o o k  pl a c e  

b et w e e n a r o-r o f err y a n d a c o nt ai n er s hi p 

i n t h e Me dit err a n e a n S e a, c a usi n g br e a c h of 

si d e s h ell of t h e c o nt ai n er s hi p. G e n er all y, 

t h es e  a c ci d e nts  will  l e a d  t o  si g nifi c a nt  

str u ct ur al d a m a g es o n t h e si d e s h ell of t h e 

v ess els, w hi c h c a n r e d u c e t h eir s af et y l e v els 

i n t h e r e m ai ni n g j o ur n e y. F or m a ki n g a n 

e v a c u ati o n d e cisi o n, a r a pi d e v al u ati o n o n 

t h e r esi d u al str e n gt h is hi g hl y i m p ort a nt.

A c as e st u d y is r e p ort e d i n t his arti cl e t o 

i n v esti g at e t h e ulti m at e b e n di n g str e n gt h 

p erf or m a n c e  of  a  1 0, 0 0 0 T E U  c o nt ai n er 

s hi p wit h si d e s h ell d a m a g es. A s eri es of 

a n al ys es  ar e  c o m pl et e d  b y  a p pl yi n g  t h e 

si m plifi e d  pr o gr essi v e  c oll a ps e  m et h o d  

wit h  v ali d ati o n  usi n g  n o nli n e ar  fi nit e  

el e m e nt m et h o d f or s o m e s c e n ari os. fi e 

r es ults a n d i nsi g hts d e v el o p e d fr o m t h e 

a n al ys es w o ul d b e us ef ul t o i m pr o v e t h e 

st r u ct ur al  s af et y  of  c o nt ai n er  s hi ps  of  

si mil ar cl ass.

M et h o d ol o g y
A s  t h e  m o st  f u n d a m e nt al  s af et y  

ass ess m e nt f or s hi p str u ct ur es, a v ari et y 

of  m et h o d ol o gi es  h a v e  b e e n  d e v el o p e d  

t o pr e di ct h ull gir d er str e n gt h. G e n er all y, 

t h e ulti m at e h ull gir d er str e n gt h c a n b e 

c al c ul at e d usi n g o n e of t h e f oll o wi n g: 1) 

E m piri c al f or m ul a e; 2) Pr es u m e d str ess 

distri b uti o n- b as e d m et h o d; 3) Str u ct ur al 

s e g m e nt c oll a ps e str ai n- b as e d m et h o d; 4) 

Si m plifi e d  pr o gr essi v e  c oll a ps e  m et h o d  

( S P C M);  5)  I d e alis e d  st r u ct u r al  u nit  

m et h o d;  6)  N o nli n e ar  fi nit e  el e m e nt  

m et h o d ( N L F E M). 

I n  t hi s  a rti cl e,  t h e  a n al y s e s  a r e  

c o m pl et e d usi n g t h e S P C M, w hi c h w as 

ori gi n all y pr o p os e d b y S mit h [ 1] a n d h as 

b e e n  n o w c o di fi e d i n t h e cl assi fi c ati o n 

s o ci et y g ui d eli n e f or l o n git u di n al str e n gt h 

ass ess m e nt  [ 2].  T h e  S P C M  f oll o ws  a n  

e ffi ci e nt pr o c e d ur e w h er e t h e cr oss s e cti o n 

of t h e v ess el is first s u b- di vi d e d i nt o a s et 

of str u ct ur al s e g m e nts wit h pr e- d e fi n e d 

st r e s s/ st r ai n  r el ati o n s hi p s.  Ve rti c al  

c ur v at ur e of t h e h ull is ass u m e d t o o c c ur 

i n c r e m e nt all y,  a n d  t h e  c or r e s p o n di n g  

i n cr e m e nt al el e m e nt str ai ns ar e c al c ul at e d 

o n  t h e  ass u m pti o n  t h at  pl a n e  s e cti o ns  

r e m ai n  pl a n e  a n d  t h at  b e n di n g  o c c urs 

a b o ut t h e i nst a nt a n e o us n e utr al a xis of 

t h e cr oss s e cti o n. 

El e m e nt i n cr e m e nt al str ess is d eri v e d 

fr o m i n cr e m e nt al str ai ns usi n g t h e sl o p es 

of str ess-str ai n c ur v es. El e m e nt str ess es ar e 

i nt e gr at e d o v er t h e cr oss s e cti o n t o o bt ai n 

b e n di n g m o m e nt i n cr e m e nts. I n cr e m e nt al 

c u r v at ur es  a n d  b e n di n g  m o m e nts  ar e  

s u m m e d t o pr o vi d e t h e c u m ul ati v e v al u es. 

Th e d e v el o p m e nt of t h e S P C M h as b e e n 

a r es e ar c h s u bj e ct f or o v er f o ur d e c a d es. 

R e c e nt  a d v a n c e m e nts  i n cl u d e  diff eri n g  

f or m ul ati o ns  [ 3- 5]  a n d  e xt e nsi o ns  f or  

bi a xi al b e n di n g [ 6], m ulti-fr a m e c oll a ps e 

[ 7], t orsi o n [ 8] a n d c y cli c l o a di n g [ 9].

F or  a  f e w  d a m a g e d  s c e n ari os  i n  t his  

arti cl e, t h e N L F E M is a p pli e d t o v ali d at e t h e 

c o m p ut ati o n b y t h e S P C M. Th e a p pli c ati o n 

of N L F E M t o p erf or m c oll a ps e a n al ysis o n 

s hi p str u ct ur es w as i niti at e d b y C h e n [ 1 0] 

a n d it h as b e c o m e a c o m m o nl y a d o pt e d 

a p pr o a c h i n t h e r es e ar c h c o m m u nit y. F or 

e x a m pl e, t h e N L F E M w as a p pli e d t o a n al ys e 

t h e pr o gr essi v e c oll a ps e of a b ul k c arri er i n 

alt er n at e h ol d l o a di n g c o n diti o n i n [ 1 1]. 

T h e i n v esti g ati o n o n t h e M O L  C o mf ort  

a c ci d e nt  w a s  c o n d u ct e d  b y  a p pl yi n g  

N L F E M t o pr e di ct t h e ulti m at e c oll a ps e 

str e n gt h [ 1 2]. N e v ert h el ess, t h e N L F E M 

still r e q uir es a s u bst a nti all y c o nsi d er a bl e 

c o m p ut ati o n al  ti m e  a n d  s o p histi c at e d  

a n al yst  e x p ertis e  f or  m o d elli n g,  w hi c h  

t h er ef or e is n ot y et a pr a cti c al c h oi c e f or t h e 

s hi p str u ct ur al d esi g n i n t h e i niti al p h as e.

C a s e St u d y M o d el
T h e  c a s e  st u d y  i s  c o n d u ct e d  o n  a  

1 0, 0 0 0 T E U c o nt ai n er s hi p wit h v ari o us 

si d e s h ell d a m a g e d s c e n ari os. As s h o w n 

Pr es e nt e d d uri n g RI N A’s D a m a g e d S hi ps V c o nf er e n c e h el d i n L o n d o n t his 

y e ar, S h e n Li’s c o- writt e n p a p er m a y pr o vi d e i nsi g hts b e n e fi ci al f or i m pr o vi n g 

t h e str u ct ur al s af et y of c o nt ai n er s hi ps

Ulti m at e str e n gt h p erf or m a n c e of a 
d a m a g e d c o nt ai n er s hi p

T a bl e 1. T h e pri n ci p al of t h e c a s e st u d y 1 0, 0 0 0 T E U c o nt ai n er s hi p

Pri n ci p al p arti c ul ar Di m e n si o n

O v er all l e n gt h, L o a 3 5 2. 2 5 m

P er p e n di c ul ar l e n gt h, L b p 3 3 6. 4 0 m

O v er all d e pt h, D 2 4. 1 m

O v er all br e a dt h, B 4 2. 8 m

Fr a m e s p a ci n g 7 9 1 m m

D e si g n l o a d M a g nit u d e

Still w at er b e n di n g m o m e nt S W B M 5. 6 9 G N m

V erti c al w a v e b e n di n g m o m e nt 

V W B M
1 3. 6 6 G N m
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F e at ur e 2 |  C O N T AI N E R S HI P S

i n  Fi g u r e  1,  t h r e e  m aj o r  c a s e s  a r e  

a n al y s e d  w h e r e  t h e  v e rti c al  e xt e nt  of  

t h e d a m a g e d z o n e is e xt e n d e d f r o m t h e 

d e c k ( C as e 1), fr o m t h e c e ntr e of t h e si d e 

s h ell ( C as e 2) a n d f r o m t h e l o w er d e c k 

( C as e 3) r es p e cti v el y. F or e a c h c as e, t h e 

v erti c al e xt e nt is v ari e d f r o m 0. 1 z/ D t o 

0. 8 z/ D at a n i n cr e m e nt of 0. 1 z/ D a n d 

t h e t r a ns v e rs e e xt e nt of e a c h d a m a g e d 

s c e n ari o is 0. 5 y/ b w h er e z r e pr es e nts t h e 

v erti c al d a m a g e e xt e nt a n d y c orr es p o n ds 

t o t h e tr a ns v ers e d a m a g e e xt e nt. As t h e 

d a m a g e d e xt e nt is t h e s a m e i n t h e c as e 

of 0. 8 z/ D f or e a c h g r o u p, a t ot al of 2 2 

d a m a g e d  s c e n a ri o s  a r e  a n al y s e d.  T h e  

s a m e c as e st u d y m o d el w as utilis e d i n 

pr e vi o us st u di es, s e e [ 1 3- 1 4] w h er e gl o b al 

w a v e l o a ds w er e esti m at e d a n d t h e s af et y 

m ar gi n of t h e i nt a ct v ess el w as e v al u at e d.

Pr o gr e s si v e C oll a p s e 
B e h a vi o ur U n d er 
V erti c al B e n di n g
T h e  pr o g r e ssi v e  c oll a p s e  b e h a vi o u r  of  

s hi p  h ull  gi r d e r  is  us u all y  r e pr es e nt e d 

b y  a  v e rti c al  b e n di n g  m o m e nt  v e rs u s  

c ur v at ur e c ur v e. T y pi c all y, t h e r es p o ns e 

c u r v e  i s  p r e d o mi n at el y  li n e a r  i n  t h e  

i niti al p h as e a n d tr a nsits i nt o a n o nli n e ar 

b e h a vi o u r wit h r e d u ci n g sti ff n ess a fi e r 

t h e o ns et of el ast o pl asti c b u c kli n g. Th e 

p e a k  i n  t h e  c u r v e  m ar k s  t h e  ulti m at e  

b e n di n g  st r e n gt h  of  t h e  v e s s el.  Aft e r  

att ai ni n g t h e ulti m at e st r e n gt h, t h er e is 

n or m all y a d e cli n e of t h e c a p a cit y. A n 

e x a m pl e of t h e v erti c al b e n di n g m o m e nt 

v ers us c ur v at ur e r el ati o ns hi ps pr e di ct e d 

b y S P C M a n d N L F E M is c o m p ar e d i n 

Fi g u r e  2,  a n d  t h e  r es ults  of  t h e  i nt a ct 

cr oss s e cti o n is i n cl u d e d.

It  is  a p p ar e nt  t h at  a  hi g h er  ulti m at e  

s hi p h ull str e n gt h a n d t h e el asti c b e n di n g 

stiff n ess ar e pr e di ct e d b y N L F E M. T his 

m a y b e attri b ut e d t o t h e di ff er e n c e i n t h e 

ass u m e d c h ar a ct eristi cs of sti ff e n e d p a n el 

i m p erf e cti o n. I n a n i nt a ct st at us, a r el ati v el y 

c o nsi d er a bl e p ost- c oll a ps e dr o p i n str e n gt h 

c a n b e f o u n d w h e n t h e s hi p is s u bj e ct e d t o 

h o g gi n g l o a d, w h er e as t h e cr oss s e cti o n c a n 

still r esist a l ar g e b e n di n g m o m e nt a Th er t h e 

c oll a ps e i n s a g gi n g. This f e at ur e of s a g gi n g 

c oll a ps e b e h a vi o ur is als o o bs er v e d i n t h e 

d a m a g e d cr oss s e cti o n. 

H o w e v er, a di ff er e nt c oll a ps e b e h a vi o ur 

i n h o g gi n g a p p e ars f or t h e h ull gir d er wit h 

d a m a g e w hi c h is si mil ar t o t h e c oll a ps e 

b e h a vi o ur  i n  s a g gi n g.  As  ill ustr at e d  b y 

t h e N L F E M pl ots, at t h e s a g gi n g c oll a ps e 

st at e t h e t orsi o n b o x e x p eri e n c es a gr oss 

yi el di n g  f ail ur e.  B u c kli n g  n u cl e ati o n  is  

o bs e r v e d  i n  t h e  i n n e r  a n d  o ut e r  si d e  

s h ell p a n els. Th e d ef or m ati o n pri m aril y 

n u cl e at es at t h e mi d dl e b a y. M e a n w hil e, 

d u e t o t h e r ot ati o n of n e utr al a xis, yi el di n g 

o c c u rs  at  t h e  u n d a m a g e d  si d e  of  t h e  

b ott o m p a n els, w h er e as t h e b ott o m p a n els 

at t h e d a m a g e d si d e r e m ai ns el asti c. At 

h o g gi n g c oll a ps e, a gr oss yi el di n g f ail ur e 

is o bs er v e d at t h e si d e s h ell p a n els. Th e 

b u c kli n g  d ef o r m ati o n  o c c u r s  at  t h e  

u n d a m a g e d si d e of t h e b ott o m p a n el a n d 

n u cl e at es t o t h e tr a ns v ers e b a y n e ar t h e 

m o d el b o u n d ar y.

R e si d u al Ulti m at e Str e n gt h 
v er s u s D a m a g e d E xt e nt
Th e c o m p ut e d r esi d u al ulti m at e str e n gt h of 

t h e c as e st u d y c o nt ai n er s hi p is ill ustr at e d 

i n  Fi g u r e  3  f o r  diff e r e nt  d a m a g e d  

s c e n ari os.  O nl y  t h e  ulti m at e  h o g gi n g  

st r e n gt h  is  pr es e nt e d  si n c e  t his  is  t h e  

m ost  r el e v a nt  st r u ct u r al  p e rf or m a n c e  

i n d e x f or a c o nt ai n er s hi p w hi c h is l o a d e d 

pr e d o mi n at el y i n a h o g gi n g st at e. It c a n b e 

s e e n t h at a c o nsi d er a bl e str e n gt h r e d u cti o n 

is i n d u c e d i n C as e 1 e v e n wit h r el ati v el y 

s m all d a m a g e d e xt e nt, w h er e as t h e str e n gt h 

r e d u cti o n i n C as e 2 a n d C as e 3 is n e gli gi bl e 

u ntil a l ar g e d a m a g e d z o n e is pr es e nt e d. As 

hi g hli g ht e d i n t h e Fi g ur e 3, t his is d u e t o t h e 

f a ct t h at t h e t orsi o n b o x h as b e e n d a m a g e d 

i n all C as e 1 s c e n ari os w hil e t h e t orsi o n 

b o x is still i nt a ct f or C as e 2 a n d C as e 3 

w h e n t h e v erti c al d a m a g e d e xt e nts ( z/ D) 

ar e s m all er t h a n 0. 6 a n d 0. 7 r es p e cti v el y. 

Th us, it m a y b e c o n cl u d e d t h at t h e t orsi o n 

b o x  h as  a  si g nifi c a nt  c o nt ri b uti o n  t o  

ulti m at e str e n gt h of c o nt ai n er s hi p a g ai nst 

l o n git u di n al b e n di n g. If t h e t orsi o n b o x h as 

n ot s u ff er e d fr o m a n y d a m a g e, t h e ulti m at e 

Fi g ur e 1. D a m a g e d s c e n ari o s of t h e c a s e st u d y c o nt ai n er s hi p

Fi g ur e 2. V erti c al 

b e n di n g m o m e nt 

v er s u s c ur v at ur e 

c ur v e s ( D a m a g e d 

s c e n ari o: 

pr o p a g at e d fr o m 

t h e u p p er d e c k 

wit h z / D = 0. 1)
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b e n di n g str e n gt h of a c o nt ai n er s hi p m a y 

still b e a d e q u at e.

C o n cl u si o n s
fi e arti cl e pr es e nts a c as e st u d y e v al u ati o n 

o n  t h e  ulti m at e  st r e n gt h  p erf or m a n c e  

of a 1 0, 0 0 0 T E U c o nt ai n er s hi p wit h si d e 

s h ell  d a m a g es.  A  v ari et y  of  d a m a g e d  

e xt e nt a n d l o c ati o ns ar e c o nsi d er e d. Th e 

i nsi g hts d e v el o p e d fr o m t his e v al u ati o n ar e 

s u m m aris e d as f oll o ws:

•  Th e p ost- c oll a ps e b e h a vi o ur of t h e c as e 

st u d y c o nt ai n er s hi p i n s a g gi n g e x hi bits 

a r es p o ns e pl at e a u w h er e n o si g ni fi c a nt 

d e cli n e of t h e l o a d- c arr yi n g c a p a cit y is 

s h o w n;

•  T h e  c oll a ps e  of  a n  i nt a ct  c o nt ai n er  

s hi p i n h o g gi n g e x p eri e n c es a gr a d u al 

r e d u cti o n  of  p ost- c oll a ps e  st r e n gt h.  

H o w e v er,  it  b e c o m es  si mil ar  t o  t h e  

s a g gi n g c oll a ps e b e h a vi o ur if t h e si d e 

s h ell p a n els ar e d a m a g e d;

•  Th e t orsi o n b o x of t h e c o nt ai n er s hi p 

h as  a  d o mi n ati n g  i nfl u e n c e  o n  t h e  

r esi d u al s hi p h ull str e n gt h. If t h e t orsi o n 

b o x is still i nt a ct, t h e h ull gir d er r et ai ns 

s u ffi ci e nt str e n gt h a g ai nst l o n git u di n al 

b e n di n g.  C o n v e r s el y,  t h e  r e si d u al  

str e n gt h m a y b e i n a d e q u at e if t h e t orsi o n 

b o x h as b e e n d a m a g e d.

A v ari et y of d a m a g e e xt e nts a n d l o c ati o ns 

h a v e b e e n a n al ys e d i n t h e pr es e nt st u d y. 

F or f ut ur e w or k, it is n e c ess ar y t o e x a mi n e 

t h e  eff e ct  of  t h e  l o n git u di n al  d a m a g e  

e xt e nt o n t h e ulti m at e s hi p h ull str e n gt h. 

I n a d diti o n, t h e c o nsi d er ati o n of t orsi o n al 

b e n di n g a n d l o c al b ott o m l o a d m a y als o b e 

i m p ort a nt as t h e y c o ul d i ntr o d u c e f urt h er 

d etri m e nt al e ff e ct o n t h e ulti m at e str e n gt h 

p erf or m a n c e of t h e c o nt ai n er s hi ps.

A b o ut t h e a ut h or 
M r  S h e n  Li  i s  a  P h D  c a n di d at e  at  

N e w c astl e U ni v ersit y U K. His pri m ar y 

r es e ar c h  f o c us es  o n  t h e  b u c kli n g  a n d  

ulti m at e str e n gt h ass ess m e nt of s hi p-t y p e 

t hi n- w all e d  b o x  gir d er  st r u ct ur es.  T h e 

p a p e r’s  c o - a ut h o r s  i n cl u d e  P r of e s s o r  

Z hi qi a n g H u, w h o h ol ds t h e p ositi o n of 

Ll o y ds Pr of ess or of O ffs h or e E n gi n e eri n g 

at N e w c astl e U ni v ersit y U K a n d Dr Si m o n 

B e ns o n, a l e ct ur er i n n a v al ar c hit e ct ur e at 

N e w c astl e U ni v ersit y U K a n d s er v e d as 

t h e m e m b er of t h e I S S C Ulti m at e Str e n gt h 

C o m mitt e e. N A
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T
he  i m pl e m e nt ati o n  of  M A R P O L  

A n n e x VI R e g. 1 4. 1. 3 d o mi n at e d 

i n d u st r y  di s c u s si o n s  l e a di n g  

u p t o t h e e n d of 2 0 2 0; wit h m u c h of t h e 

c o n v ers ati o n f o c us e d o n t h e u n c ert ai nti es of 

s wit c hi n g t o Ver y L o w S ul p h ur 0. 5 0 % F u el 

Oils ( V L S F O) a n d q u esti o ns r ais e d a b o ut 

a v ail a bilit y, q u alit y, pri ci n g a n d o p er ati o n al 

s af et y c o m p ar e d t o t h e 4 0- y e ar c o nti n uit y of 

usi n g H F Os. 

F urt h er c o n c er ns c e ntre d o n w h et h er t h e 

e nf or c e m e nt of t h e r e g ul ati o n a cr oss t h e 

gl o b e w o ul d b e u nif or m a n d f air, as s o m e 

of t h e n o n c o m pli a n c e cl e arl y l o o k e d li k e 

a c o m m er ci al a d v a nt a g e. If t h at w as n ot 

c h all e n g e e n o u g h, t h e i n d ustr y w as f a c e d 

wit h t h e u n pre c e d e nt e d C o vi d- 1 9 p a n d e mi c 

o nl y a s h ort ti m e a fi er i m pl e m e nt ati o n. 

Ne v ert h el ess, wit hi n t h es e first si x m o nt hs 

t h e s hi p pi n g a n d oil s u p pl y i n d ustr y h as li ve d 

u p t o t h e c h all e n g es d es pit e t h es e c o n c er ns, 

a n d t he str o n g e m p h asis o n g o o d pre p ar ati o n 

a n d cr oss-i n d ustr y c oll a b or ati o n b ef ore 2 0 2 0 

h as res ult e d i n a rel ati v el y s m o ot h tr a nsiti o n. 

Ir o ni c all y,  C o vi d- 1 9  br o u g ht  a b o ut  a  

li mit ati o n o n s hi p i ns p e cti o ns a n d a m or e 

pr a g m ati c a p pr o a c h, w hi c h i n t ur n pr o vi d e d 

t h e ti m e f or s hi ps t o s ettl e i nt o a r o uti n e of 

usi n g V L S F O a n d m ai nt ai ni n g a c o m pli a nt 

m o d e. Fr o m Ll o y d’s R e gist er ( L R) d at a w e 

h a v e s e e n, f or f u els as l o a d e d, s ul p h ur n o n- 

c o m pli a n c e dr o p pi n g t o ar o u n d 2 % fr o m 8 % 

w h e n V L S F O’s w er e st arti n g t o b e l o a d e d 

b a c k ar o u n d S e pt e m b er 2 0 1 9. 

B ut it h as n ot b e e n pl ai n s aili n g f or all. 

S o m e c o m p a ni es h a v e re p ort e d iss u es, wit h 

pr ess ur es o n cr e ws t o d e al wit h t h e wi d er 

v ari a bilit y of t h es e n e w f u el f or m ul ati o ns 

o v e r  t h e  di v e rsit y  of  t h e  vis c ositi es,  

g e n er all y  hi g h er  p ar affi ni c  c o nt e nts  a n d  

i n cr e as e d t e n d e n c y of sl u d g e d e p ositi o n. 

This h as pl a c e d f urt h er d e m a n ds o n t h os e 

o n b o ar d t o b e m or e a w ar e of h o w t h es e 

f u el c h ar a ct eristi cs ar e b est a d dr ess e d t o 

miti g at e a n y a d v ers e i m p a ct o n t h eir st or a g e, 

tre at m e nt a n d c o m b usti o n. 

C ol d Th o w v s vi s c o sit y 
t e m p er at ur e m a n a g e m e nt 
A Th er si x m o nt hs of b u n k eri n g, t h e a n al ysis 

d at a  is  c o nfir mi n g,  as  pr e di ct e d,  t h at  

V L S F Os ar e g e n er all y pr o vi n g t o b e m or e 

p ar a ffi ni c ( wit h hi g h er w a x c o nt e nt) t h a n 

t h e  H S F Os  of  t h e  p ast.  O n  t h e  u psi d e,  

p ar a ffi ni c f u els h a v e v er y g o o d i g niti o n a n d 

c o m b usti o n pr o p erti es b ut, c o n v ers el y, t h e y 

c a n b e c h all e n gi n g i n t e m p er at e or c o ol er 

cli m at es  f or  st or a g e  a n d  h a n dli n g.  T h e y  

re q uire a d diti o n al te m p er at ure m a n a ge me nt, 

c o nsi d eri n g a m bi e nt c o n diti o ns, t o pr e v e nt 

f u els fr o m b e c o mi n g u n p u m p a bl e i n st or a g e 

a n d  miti g ati n g  t h e  w a x  cr yst al  sl u d g e  

d e p ositi o n d uri n g p uri fi c ati o n a n d filtr ati o n. 

T hi s  a n o m al y  of  t e m p e r at u r e  

m a n a g e m e nt  is  f urt h er  a c c e nt u at e d  b y  

t h e di v ers e f u el vis c osit y r a n g es of t h es e 

V L S F Os  b ei n g  d eli v er e d,  g o v er ni n g  t h e  

m e a ns t o c o ntr ol tr a nsf er a n d f u el i nj e cti o n 

vis c ositi es. N oti n g t h at, o v er 9 0 % of t h e 

pr e- 2 0 2 0  H S F O’s  d eli v er e d  w er e  o v er  

3 8 0 c St,  w h er e as  a b o ut  8 5 %  of  t h e  2 0 2 0  

V L S F Os ar e b ei n g d eli v er e d b et w e e n 2 0 c St 

a n d 1 8 0 c St ( V 5 0). This vis c osit y v ari a n c e 

m e a ns m a n a gi n g a n i n cr e asi n g t e m p er at ur e 

di ff er e nti al r a n g e fr o m t h e H S F O of 5 0° C 

t o  as  m u c h  as  1 0 0° C  f or  V L S F O’s  a n d  

at  t h e  s a m e  ti m e  c o nsi d eri n g  t h e  w a x  

dis a p p e ar a n c e  t e m p er at ur es,  w hi c h  c a n  

r a n g e fr o m a b o ut 2 0 t o 1 0 0° C. 

It is t h eref ore p arti c ul arl y i m p ort a nt w here 

t h e vis c ositi es of t h e f u el are l ess t h a n 8 0 c St 

@ 5 0° C t o p a y att e nti o n t o t h e t e m p er at ure 

m a n a g e m e nt  of  t h es e  f u els  t hr o u g h  t h e  

s yst e m.  I n  a d diti o n,  t h e  f u el  o u g ht  b e  

m ai nt ai n e d at l e ast 1 0° C a b o v e t h e p o ur 

p oi nt t e m p er at ur e i n st or a g e a n d c o nsi d er 

t h at t e m p er at ur es m a y h a v e t o b e hi g h er 

t h a n t h os e r e c o m m e n d e d b y t h e p uri fi er 

m a n uf a ct urers t o e ns ure t h e a n y w a x cr yst als 

h a v e res ol v e d b a c k i nt o t h e li q ui d of t h e f u el. 

If t h es e t e m p er at ur es ar e n ot r e a c h e d t h e 

w a x c a n f all o ut d uri n g p uri fi c ati o n, c a usi n g 

e x c essi v e sl u d gi n g i n t h e b o wl a n d filt er 

bl o c k a g es i n t h e f u el s yst e m. 

I m p a ct o n m a c hi n er y 
Ac c or di n g t o L R’s f u el oil b u n k er a n al ysis 

a n d a d vis or y s er vi c e ( F O B A S), s o m e s hi ps, 

usi n g V L S F O, r e p ort e d pr o bl e ms at v ari o us 

p oi nts of its f u el m a c hi n er y s yst e m, s u c h as 

u n p u m p a bl e f u els i n st or a g e, bl o c k e d f u el 

filt ers, sl u d gi n g at s e p ar at ors, l oss of press ure 

at  p u m ps  a n d  e x c essi v e  w e ar  of  e n gi n e  

c yli n d er c o m p o n e nts. F or t h e m ost p art 

t his w as attri b ut e d t o t h e l a c k of a w ar e n ess 

b y t h e cr e w or li mit ati o n of t h e f u el s yst e m 

t o e ff e cti v el y c o n diti o n t h e f u el. P ot e nti all y 

i n s o m e e xtr e m e c as es, t his c o ul d l e a d t o 

m a c hi n er y f ail ur e a n d l oss of pr o p ulsi o n, a 

p ot e nti all y h a z ar d o us o ut c o m e.

I niti all y, r e p ort e d c as es of c yli n d er a n d 

pist o n ri n g d a m a g e h as b e e n p er c ei v e d t o 
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Ll o y d’s R e gist er’s Ti m Wils o n, pri n ci p al s p e ci alist f or f u els, l u b es a n d 

e missi o ns, l o o ks at tr e n ds, c h all e n g es a n d c o nsi d er ati o ns si n c e t h e I M O’s 

s ul p h ur li mit c a m e i nt o f orc e o n 1 J a n u ar y 2 0 2 0

Si x m o nt hs o n: h as s hi p pi n g m et t h e 
m ar k wit h t h e I M O 2 0 2 0 0. 5 0 % s ul p h ur 
f u el s wit c h o v er ?

Ti m Wil s o n, L R’ s pri n ci p al f u el s s p e ci ali st

N A _ J ul- A u g 2 0 _ 3 2 + 3 3.i n d d   3 2 0 1/ 0 7/ 2 0 2 0   1 6: 3 3: 0 8



T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

b e d u e t o V L S F O c o m b usti o n p erf or m a n c e. 

H o w e v er, f or t h e m ost p art it h as b e e n f o u n d 

t o b e d u e t o t h e c o m pl e xit y of fi n di n g t h e 

ri g ht f or m al a f or c yli n d er l u bri c ati n g oil fe e d 

c o ntr ol, w hi c h re q uires a d diti o n al e ff orts o n 

t h e cr e w t o p eri o di c all y m o nit or c yli n d er 

ri n g  c o n diti o n  a n d  cl e a nli n ess  t hr o u g h  

s c a v e n g e p ort i ns p e cti o ns. 

T o a v oi d s u c h pr o bl e ms, a s hi p’s cr e w  

n e e ds t o b e pr o a cti v e i n m a n a gi n g t h e f u el 

fr o m  or d er  t hr o u g h  t o  its  c o ns u m pti o n.  

Firstl y, cre w n e e d t o h a v e i nf or m ati o n a b o ut 

t h e  q u alit y  of  t h e  f u el  c o mi n g  o n b o ar d  

a n d  t h e n  m a k e  f u el  s yst e m  a dj ust m e nts  

t o s uit t h e f u el’s c h ar a ct eristi cs f or s m o ot h 

o p er ati o n.  M o nit ori n g  t h e  p erf or m a n c e  

of t h e f u el n e wl y i n s er vi c e  h as b e c o m e  

m or e i m p ort a nt t o e n a bl e a pr o a cti v e f u el 

m a n a g e m e nt a p pr o a c h t o s ust ai n s af e a n d 

reli a bl e o p er ati o ns. 

L o n g -t er m f u el st or a g e 
W h e n t h e q u esti o n is r ais e d, ‘ h o w l o n g 

c a n I st or e t h es e V L S F O’s?’ t h er e will b e 

a ri n g of sil e n c e f r o m t h e i n d ustr y, b ut 

f or t h e st at e m e nt ‘l o a d it a n d t h e n us e it’. 

We h a v e s e e n f e w c as es w h er e V L S F Os 

st a bilit y h a v e b e e n c o m pr o mis e d wit hi n 

t hr e e m o nt hs of st or a g e. 

O w n ers m ust t hi n k a b o ut t h e c h all e n g es 

ass o ci at e d wit h V L S F Os, as alr e a d y all u d e d 

t o, w h e n c o nsi d eri n g a n y e xt e n d e d st or a g e 

p eri o ds a n d p ossi bl e l a y u ps, b ei n g mi n df ul 

t h at  t h e  di v e rs e  bl e n d  f or m ul ati o ns,  

i n cr e as e d  p ar affi ni c  c o nt e nts  a n d  t h eir  

li mit e d st a bilit y r es er v es ar e a c c e nt u at e d 

b y t h e s e nsiti vit y t o t h er m al fl u ct u ati o ns. 

All of t his c a n c o ntri b ut e t o d est a bilis ati o n 

of t h e f u el a n d e v e n str ati fi c ati o n b et w e e n 

t h e h e a vi er a n d li g ht er bl e n ds. 

B y m o nit ori n g a n d c o ntr olli n g st or a g e 

c o n diti o ns,  a v oi di n g  o v e r h e ati n g,  a n d  

t a ki n g  i nt o  a c c o u nt  t h e  s e nsiti viti es  of  

t h es e V L S F O bl e n ds, a p eri o d of at l e ast 

t hr e e  m o nt hs  s h o ul d  b e  a c hi e v a bl e.  If  

l o n g er st or a g e ti m es ar e a nti ci p at e d, t h e n 

e x p ert a d vi c e s h o ul d b e s o u g ht b as e d o n 

t h e s p e ci fi c f u el i n st or a g e at t h e ti m e. 

M o vi n g f or w ar d
To h el p t h e wi d er i n d ustr y b uil d k n o wl e d g e 

o n  pr o bl e ms  wit h  V L S F Os  a n d  pr e v e nt  

or r e d u c e t h e li k eli h o o d of f urt h er iss u es 

o c c urri n g, w e w o ul d e n c o ur a g e s hi p o w n ers 

a n d cr e w t o s h ar e t h eir e x p eri e n c es wit h L R 

a n d t h e wi d er i n d ustr y. O p er ati o n al iss u es 

a n d o bs er v ati o ns s h o ul d als o b e dis c uss e d 

wit h s u p pli ers a n d f u el t esti n g pr o vi d ers. 

fiis will h el p a c c el er at e i n d ustr y l e ar ni n g 

a n d u n d erst a n di n g a b o ut f or m ul ati o ns of 

V L S F Os, w hi c h will i n t ur n assist s u p pli ers 

wit h s cr uti nisi n g t h e c o ns e q u e n c es of t h eir 

a p pli e d  bl e n di n g  pr a cti c es,  i m pr o vi n g  

t h e o v er all i nt e grit y of t h e b u n k er s u p pl y 

c h ai n. N ot l e ast, f e e d b a c k m u c h n e e d e d f or 

t h e I S O c o m mitt e e t o c o nsi d er w h at m or e 

c a n b e i n cl u d e d i n t h e I S O 8 2 1 7 m ari n e 

f u el st a n d ar d f or its n e xt r e visi o n, i nt e n d e d 

f or 2 0 2 3. 

Si x m o nt hs o n fr o m t his u n pr e c e d e nt e d 

c h a n g e i n m ari n e f u els w e are b e gi n ni n g t o 

s e e t h e li g ht at t h e e n d of t h e t u n n el f or t h e 

n or m alis e d us e of V L S F Os. N A
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T
h e  I A C S  C o m m o n  St r u ct u r al  

R ul es ( C S R) c o nti n u e t o st a n d as  

a  gr o u n d- br e a ki n g  i niti ati v e;  t h e  

first c o m pre h e nsi v e r ul e s et d e v el o p e d a n d 

m ai nt ai ne d b y I A C S. As a res ult, t he str uct ur al 

d esi g n of oil t a n kers a n d b ul k c arri ers n e e ds 

t o m e et t h e s a m e st a n d ar d re g ar dl ess of t h e 

cl ass  s o ci et y,  pr o vi di n g  c o m m o n alit y  f or  

d esi g n ers, s hi p y ar ds a n d o w ners. 

I A C S  i ntr o d u c e d  C o m m o n  Str u ct ur al  

R e q uire m e nts t o e ns ure u nif or m a p pli c ati o n 

a n d i nt er pr et ati o n of t h e str u ct ur al r ul es 

b y all cl assi fi c ati o n s o ci eti es. fi e y als o h el p 

o w n ers  t o  b e  c o nfi d e nt  t h at  t h er e  is  n o  

di ffere nc e b et we e n cl ass s o ci eti es o n t he b asis 

of st e el w ei g ht us e d i n v ess el c o nstr u cti o n. 

Th e m ost r e c e nt s et of a m e n d m e nts will 

c o m e i nt o e ff e ct i n J ul y 2 0 2 0, i n cl u di n g a 

n u m b er of c h a n g es f o c us e d o n s atisf yi n g 

I M O  G o al  B as e d  St a n d ar ds  c o m m e nts  

c o n c e r ni n g  a c c e ss,  e r g o n o mi c s,  a n d  

ve ntil ati o n. O ne of t he str uct ur al c h a n ges t h at 

t he s o Th w are a d dress es is rel ate d t o s he ar f orc e 

a dj ust m e nt t o gi ve m ore re as o n a bl e res ults at 

t h e f ore m ost a n d a Th m ost c ar g o h ol d. 

S oft w ar e s ol uti o n
C o m m o n Str u ct ur al R ul es S oft w ar e L L C 

( C S R S)  w as  f or m e d  as  a  j oi nt  v e nt ur e  

c o m p a n y  b y  A B S  a n d  Ll o y d’s  R e gist er  

( L R) t o pr o vi d e cl ass a n d r e g ul at ors wit h a 

str ai g htf or w ar d a n d e ffe cti v e w a y t o e v al u at e 

v ess el  d esi g ns  a n d  a p pl y  v er y  c o m pl e x  

str u ct ur al r e q uir e m e nts i n a c o nsist e nt a n d 

l o gi c al m a n n er.

T h e  s oft w ar e  i n cl u d es  a  pr es cri pti v e  

p orti o n  t h at  c ar ri es  o ut  h ull  gi r d e r  

c al c ul ati o ns, si m pli fi e d f ati g u e a n al ysis of 

sti ff e n ers a n d l o c al str u ct ur al c h e c ks. 

Th e C S R pres cri pti v e a n al ysis s o Th w are is 

ai m e d at re q uiri n g o nl y ess e nti al us er i n p ut 

of t h e a p pr o pri at e d at a of s hi p d esi g n. Th e 

o ut p uts ar e vis u all y cl e ar, str ai g htf or w ar d, 

a n d e as y t o re a d, i nt e n d e d t o gi v e m a xi m u m 

tr a ns p ar e n c y t o us ers. A s u m m ar y r e p ort 

pr o vi d es re q uire d a n d o ffere d s c a ntli n gs wit h 

gr a p hi c re pres e nt ati o n of a n y d e fici e nci es. A n 

i nt er m e di at e r e p ort s u m m aris es g o v er ni n g 

crit eri a of e a c h str u ct ure a n d g ui d es t h e us er 

t o t h e a p pr o pri at e r ul e c h a pt ers. A r e p ort 

pr o vi d es d at a f or e v er y p ar a m et er v al u e. 

Th ere is als o a fi nit e el e m e nt p orti o n t h at 

a p pli es c ar g o a n d e n vir o n m e nt al l o a ds t o a 

Fi nit e El e m e nt m o d el, d et er mi n es str ess es 

a n d v eri fi es t h es e str ess es a g ai nst yi el di n g, 

b u c kli n g a n d f ati g u e crit eri a.

T h e  c h e c k  m et h o d  of  m o d els  a n d  

a p pli c a bl e l o a ds ar e m o nit or e d o n s cr e e n. 

T h e  o ut p uts  ar e  pr es e nt e d  b y  c ol o ur  

c o nt o urs a n d t a b ul at e d n u m eri c al v al u es. 

A s u m m ar y r e p ort h el ps t o pr e cis el y c h e c k 

t h e r es ults of e a c h str u ct ur e’s it e ms f or b ot h 

d esi g n ers/s hi p y ar ds  a n d  cl ass  s ur v e y ors  

a p pr o vi n g t h e d esi g ns.

P A a n d F E A f u n cti o n alit y
I n M arc h t his ye ar, C S R S rel e as e d a n u p d ate d 

versi o n of t he s o fi w are wit h ne w f u ncti o n alit y 

a d d e d t o b ot h t h e Pres cri pti ve A n al ysis ( P A) 

a n d F E A n al ysis ( F E A) a p pli c ati o ns.

fi e C S R P A f u n cti o n alit y all o ws us ers 

t o  dir e ctl y  i m p ort  N A P A  cr oss-s e cti o n al  

str u ct ur al  d at a,  m e a ni n g  t h at  us ers  c a n  

q ui c kl y cr e at e n e w s hi p m o d els usi n g a n 

e xisti n g N A P A m o d el. C S R P A als o i n cl u d es 

f e at ur es t o m o d el m ulti pl e s m all o p e ni n gs 

wit hi n  t r a ns v ers e  pri m ar y  s u p p orti n g  

m e m b ers. Th e tr a ns v ers e ass ess m e nt will 

t a ke i nt o c o nsi d er ati o n t h es e o p e ni n gs w hil e 

p erf or mi n g v ari o us c al c ul ati o ns.

Th e C S R F E A s o ft w ar e f u n cti o n is n o w 

c a p a bl e of c arr yi n g o ut l o c al m o d el a n al ysis; 

t his all o ws a fi n e m es h m o d el t o b e b uilt 

o utsi d e of t h e gl o b al v ess el m o d el s o t h at 

m ulti pl e e n gi n e ers m a y w or k o n a d esi g n 

si m ult a n e o usl y.

D e vel o p e d fr o m t he te c h nic al stre n gt hs of 

L R a n d A B S, t h e C S R Pres cri pti ve A n al ysis 

a n d C S R F E A s o ft w are is n o w e m pl o ye d b y 

o ver 6 0 0 us ers wit h ne w us ers a d de d re g ul arl y. 

F urt h er u p d at es will c o nti n u e t o i m pr o v e 

f u ncti o n alit y a n d a d dress r ule c h a n ges.

A B S w or ke d wit h Ll o y d’s R e gist er a n d t h e 

C S R S t e a m t o e ns ur e t h e t o ols it pr o vi d es 

c o nti n u e t o e v ol v e a n d m e et t h e n e e ds of 

cli e nts,  k e e pi n g  p a c e  wit h  t e c h n ol o gi c al  

d e v el o p m e nts i n t h e m ariti m e a n d o ffs h ore 

i n d ustri es. T h e l at est r el e as e off ers m a n y 

i m pr o v e m e nts o v er e arli er v ersi o ns. 

T h e p art n ers hi p c o nti n u es t o i m pr o v e  

f u n cti o n alit y, i nt e gr ati o n a n d m o d ul arit y of 

t h e s o ft w are t o e ns ure t h at t h e i n d ustr y h as 

t h e b est t o ols a v ail a bl e w h e n a p pl yi n g C S R. 

Th e s o ft w ar e w as s u bj e ct t o cr oss- c h e c ki n g 

b y I A C S a n d b ot h pr o d u cts d e m o nstr at e d 

v er y hi g h a c c ur a c y.

Pre vi o us i m pr o ve me nts t o t he s o ft w are ha ve 

all o we d ass ess me nt of w h ole vess el str uct ures 

– i ncl u di n g n e w b ul k c arri er a n d oil t a n ker 

d esi g ns – usi n g c o m pli a nc e i nf or m ati o n f or 

t he c urre nt C S R, w hic h e ntere d i nt o f orce i n 

2 0 1 5, as well as f or t he r ule c h a n ges t h at c a me 

i nt o e ffect o n 1 J ul y 2 0 1 8. 

R e p orts  s u m m aris e  d o mi n a nt  crit eri a  

f or e a c h str u ct ur e as w ell as d at a f or e v er y 

p ar a m et er v al u e. A n e w us er i nt erf a c e f or 

C S R F E A n al ysis s o ft w are e n a bl es a ut o m ati c 

pi c ki n g or m a n u al s el e cti o n t o dis pl a y t h e 

str ess r e a d o ut p oi nt f or Cr u cif or m Fl a n g e, 

Cr u cif or m We b a n d Br a c k et T o e h ots p ots. 

R es ults ar e a d d e d t o v eri fi c ati o n r es ults f or 

F ati g u e Ass ess m e nt. N A
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A pr o gr a m of c o nti n u o us u p d at es e n a bl es v ess el d esi g n ers t o a d dr ess t h e 

l at est r e g ul at or y r e q uir e m e nts, writ es D a ni el Cr o ni n, V P st a n d ar ds a n d 

di git al cl ass, A B S Te c h n ol o g y

C S R s oft w ar e u p d at es s u p p ort i n d ustr y 
f or v ess el d esi g n

D a ni el Cr o ni n
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D
N V G L’s ‘ C erti fi c at e i n I nf e cti o n 

P r e v e nti o n  f o r  M a riti m e’  

( C I P - M )  i s  a n  a d a pt e d  

c e rtifi c ati o n  i n  c o o p e r ati o n  wit h  t h e  

cl assi fi c ati o n s o ci et y’s h e alt h c ar e di visi o n. 

L u c a  C ri s ci otti,  C E O  f o r  D N V  G L  

B usi n ess Ass ur a n c e, d e fi n es t h e CI P- M 

as:  “ a  ki n d  of  t o ol  w hi c h  is  all o wi n g  

us, t hr o u g h t h e c o m p a ni es, t o m o nit or 

i nf e cti o n  ri s k s  a s  w ell  a s  t o  miti g at e  

m e as u r es  f or  t r e at m e nt  o n b o ar d  if  a n  

o ut br e a k  o c c urs.”  CI P- M  will  m a k e  its 

w orl d first d e b ut f or G e nti n g Cr uis e Li n es’ 

E x pl orer Dre a m , w hi c h t h e cl assi fi c ati o n 

s o ci et y s a ys is o n e st e p t o w ar ds r est ori n g 

i n d ustr y a n d p ass e n g er c o n fi d e n c e i n a 

s e ct or s o a d v ers el y a ff e ct e d b y C o vi d- 1 9. 

I nf e cti o n pr e v e nti o n w or k is n ot n e w 

t o  D N V  G L,  C ri s ci otti  p oi nt s  o ut,  a s  

si n c e its b e gi n ni n gs D N V G L H e alt h c ar e 

h as a c cr e dit e d 6 3 0 h os pit als w orl d wi d e 

a n d h as d e ali n gs wit h 3, 5 0 0 h e alt h c ar e 

o r g a ni s ati o n s  gl o b all y.  H e  s a y s  t h at  

c r e ati n g  t h e  s e ct or  s p e ci ali s e d  CI P- M  

w as a c oll a b or ati v e e ff ort, i n w hi c h e v er y 

pr ot o c ol  iss u e d  is  h e a vil y  c ust o mis e d.  

“ fi at’s e xtr e m el y i m p ort a nt. It’s o nl y b y 

c o m bi ni n g e x p ertis e of t h e i n d ustr y wit h 

t h e k n o wl e d g e of i nf e cti o n pr e v e nti o n 

t h at y o u c a n d eli v e r a g o o d s e r vi c e t o 

y o ur c ust o m ers.”

C ri s ci otti  c o m m e nt s  t h at  c r e ati n g  

t r u st  a n d  c o nfi d e n c e  i n  t h e  i nf e cti o n  

p r e v e nti o n  r e s p o n s e  wit h  e m pl o y e e s,  

c u st o m e r s  a n d  st a k e h ol d e r s  r eli e s  

u p o n  h a vi n g  its  f o u n d ati o ns  i n  r o b ust 

k n o wl e d g e a n d e x p eri e n c e, w hi c h D N V 

G L  H e alt h c ar e  h as  b e e n  g at h e ri n g  f or 

t h e  p a st  1 2  y e a r s.  “ O u r  a p p r o a c h  t o  

or g a nisi n g i nf e cti o n pr e v e nti o n is e x a ctl y 

i n t h e w or di n g ‘ pr e v e nt’, w h e n w e st art e d 

t hi s  b u si n e s s,  w e  w a nt e d  t o  i n n o v at e  

t h e  w a y  t h at  h o s pit als  ar e  ass ess e d  b y 

c o m p a ni es li k e us. O u r m et h o d ol o gi es 

a r e  f o c u s e d  o n  p r e v e nti n g  i n ci d e nt s  

f r o m h a p p e ni n g, r at h er t h a n miti g ati n g 

t h e  eff e ct  of  s o m et hi n g  t h at’s  al r e a d y  

h a p p e n e d .”

Th e CI P- M c o m bi n es of all of D N V- G L’s 

e x p eri e n c e  a n d  t h e  t e c h n ol o g y  k n o w n  

wit hi n  t h e  h e alt h c ar e  wit h  I S O  9 0 0 1,  

t h e i nt er n ati o n al st a n d ar d t h at o utli n es 

s p e cifi c  r e q ui r e m e nt s  f o r  a  q u alit y  

m a n a g e m e nt s yst e m, Cris ci otti e x pl ai ns. 

T h e  p r o g r a m m e  al s o  i n c o r p o r at e s  

n ati o n al a n d i nt er n ati o n al r e q uir e m e nts, 

is  of  h os pit al  g r a d e  a n d  i nt e g r at es  t h e 

s p e ci fi c st a n d ar ds of t h e i n d ustr y. 

Th e  c e rti fi c ati o n  pr o g r a m m e,  w hi c h 

h as b e e n a d a pt e d f or t h e m ariti m e s e ct or, 

w as ori gi n all y iss u e d l ast y e ar pri or t o t h e 

C o vi d- 1 9 o ut br e a k a n d h as si n c e b e e n 

v ali d at e d  b y  s e v e r al  a ut h oriti e s.  “ T his 

is s o m et hi n g w hi c h is c o m p ati bl e wit h 

r e c o m m e n d ati o ns t h at h a v e b e e n iss u e d 

b y t h e U S C e nt ers f or Dis e as e c o ntr ol a n d 

Pr e v e nti o n ( C D C), W H O, O S H A as w ell 

as C M S,” n ot es Cris ci otti. H e a d ds t h at 

n ot o nl y is t h e c erti fi c ati o n s p e ci fi c all y 

a d a pt e d f or t h e m ariti m e i n d ust r y, b ut 

its a p pli c ati o n f or e a c h c ust o m er is als o 

c ust o mis e d, a n d as a r e s ult, t h e br o a d 

c ost of m e eti n g CI P- M r e q uir e m e nts is 

di ffi c ult t o c o n fir m. 

Al t h o u g h  t h e  C I P - M  i s  a  

c o m pr e h e nsi v e d o c u m e nt, it s s k el et o n 

st r u ct ur e c a n b e s u m m aris e d i nt o ni n e 

m ai n  p oi nt s:  q u alit y  m a n a g e m e nt,  

pr oj e ct m a n a g e m e nt, m e di c al st a ff, c as e 

m a n a g e m e nt,  st affi n g  m a n a g e m e nt,  

m e di c al i n fir m ar y p ati e nt ri g hts, m e di c al 

r e c or d  s e r vi c e s,  p h y si c al  e n vi r o n m e nt 

a n d t h e i nf e cti o n pr e v e nti o n a n d c o ntr ol 

s y st e m  s e r vi c e  d eli v e r y.  T h e  v e s s el’s  

o p e r ati o n,  m a n a g e m e nt  of  p h y si c al  

di st a n ci n g  r e q ui r e m e nt s  a n d  P P E  

u s a g e  b y  c r e w  a n d  p a s s e n g e r s  a r e  all  

c h e c k e d t h r o u g h CI P- M, b ut C ris ci otti 

e m p h a si s e s  t hi s  d o e s  n ot  c o v e r  t h e  

CI P- M’s e xt e nsi v e c o nt e nts. 

A c c or di n g t o D N V G L, t h e cr uis e s hi p 

i n d ust r y  is  a  n at u r al  st arti n g  p oi nt  as 

t h e v ess els ar e, i n e ff e ct, s m all t o w ns i n 

t h eir o w n m erit a n d c o ul d h a v e as m a n y 

as 6, 0 0 0 i n di vi d u als li vi n g o n b o ar d wit h 

n u m e r o u s  diff e r e nt  t y p e s  of  s e r vi c e s  

o ff e r e d. H o w e v e r, D N V G L st at e s t h at 

t h e r e  is  i nt e r e st  f r o m  ot h e r  p ass e n g e r 

s e g m e nts s u c h as r o p a x, a n d it e n vis a g es 

a si m pli fi e d v e rsi o n of t h e pr o g r a m m e 

f or  m or e  g e n e r al  v e ss el  s e ct ors  i n  t h e 

f ut u r e. Th e r e is als o p ot e nti al f or cl ass 

s o ci eti es or fl a g st at es t h r o u g h I M O t o 

i m p os e mi ni m u m i n d ustr y r e q uir e m e nts 

f o r  i nf e cti o n  p r e v e nti o n,  s a y s  t h e  

cl a s sifi c ati o n  s o ci et y,  b ut  f o r  n o w  it  

h o p es t o i ns pir e ot h er b usi n ess es wit h its 

CI P- M m o d el. 

D N V  G L  i s s u e s  a n  e - c e rtifi c at e  

e v e r y  f o u r  mi n ut e s  a n d  c u st o m e r s  

a c hi e vi n g CI P- M will b e s u p pli e d wit h 

a d o c u m e nt t h at f e at ur es a Q R c o d e a n d 

will b e u pl o a d e d i nt o a bl o c k c h ai n. T h e 

d e ci si o n,  C ri s ci otti  n ot e s,  c a m e  i nt o  

eff e ct m o nt hs a g o t o c o m b at a t r e n d of 

f a k e c e rtifi c at e s: “ We’r e al s o a n otifi e d 

b o d y  c e rtif yi n g  m e di c al  d e vi c e s  a n d  

h a v e s e e n a n i n c r e as e d a m o u nt of f a k e 

c e rtifi c at e s, w h e r e p e o pl e ar e s c a n ni n g 

d o c u m e nt s  a n d  u si n g  t h e m  t o  s ell  

f a k e  p r o d u ct s.”  Alt h o u g h  a n al o g u e  

m et h o d s  t o  c h e c k  a ut h e nti cit y  still  

e xi st s, h e i nsi st s t h at bl o c k c h ai n i s t h e 

b e st  t e c h n ol o g y  t o  g u a r a nt e e  a  t r u e  

d o c u m e nt  a n d  p r o vi d e  t h e  c e rtifi c at e 

wit h a t r a c e a bl e, di git al i d e ntit y. N A

Th e p a n d e mi c h as t ur b o c h ar g e d di git alis ati o n a cr oss t h e e ntir e i n d ustr y, 

s a ys D N V G L, as it l a u n c h es its m ariti m e s p e ci fi c i nf e cti o n pr e v e nti o n 

c erti fi c at e pr o gr a m m e

I n n o v ati o n i n t h e a g e of C o vi d- 1 9

 L u c a Cri s ci otti
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hi p pi n g  h a s  q ui c kl y  r e ali s e d  

t h at  t h e r e  is  n o  sil v e r  b ull et  t o  

d e c ar b o nis ati o n. R at h er, t h er e ar e 

v ari o us f ut ur e f u els w hi c h c o ul d h a v e a n 

i m p ort a nt r ol e t o pl a y.

O n e  of  t h e  m o st  f r e q u e ntl y  t o ut e d  

f ut ur e f u els is a m m o ni a w hi c h, al o n gsi d e 

h y dr o g e n – a n d f r o m w hi c h it m a y b e 

d eri v e d – is a n o pti o n t h at c o ul d b e c ar b o n 

fr e e, as o p p os e d t o c ar b o n n e utr al o pti o ns 

s u c h as bi of u els a n d s y nt h eti c m et h a n e. 

T h e  d e b at e  i s  p ol a ri s e d  a n d  l o b b y  

g r o u p s,  s e r vi c e  p r o vi d e r s,  s u p pli e r s,  

N G Os a n d s hi p o w n ers ar e g etti n g b e hi n d 

t h ei r  p r ef e r r e d  c h oi c e.  Cl a s sifi c ati o n  

s o ci eti es m ust ass ess t h e pr os a n d c o ns 

of a n y f u el – a n d w e h a v e b e e n d oi n g t his 

wit h a m m o ni a, t o gi v e a n u n d erst a n di n g 

of t h e ris ks, as w ell as h el pi n g t o pr o vi d e 

t h e r ul es, g ui d a n c e a n d s u p p ort r e q uir e d 

if a m m o ni a is t o e m er g e as a s af e, vi a bl e 

a n d s c al a bl e e n er g y s o ur c e f or s hi ps. 

B ur ni n g i s s u e s
A m m o ni a’s t o xi c a n d c orr osi v e pr o p erti es 

ar e w ell k n o w n. I n a d diti o n t o its t o xi cit y 

a n d c orr osi v e pr o p erti es, a m m o ni a is a l ot 

h ar d er t o us e as a f u el. I n or d er t o m a k e 

it b ur n, it n e e ds t o b e mi x e d wit h ot h er 

pil ot f u els, s o m et hi n g w hi c h h e a v y f u el 

oil  d o es n’t  r e q uir e.  F or  a m m o ni a  t o  b e 

c ar b o n-f r e e,  y o u  c a n n ot  us e  a  c ar b o n-

n e utr al or a f ossil f u el as a pil ot f u el. fi e 

l o gi c al c o n cl usi o n is t h at y o u will t h er ef or e 

h a v e t o b ur n it wit h h y dr o g e n w hi c h, w hil e 

h a vi n g si mil ar c h e mi c al pr o p erti es, f a c es 

q u esti o ns s urr o u n di n g st or a g e. 

T h e  b y - p r o d u ct s  of  a m m o ni a  

c o m b u sti o n  i n cl u d e  N 2 0  w hi c h  i s  

esti m at e d t o b e 3 0 0 ti m es m or e h ar mf ul as 

a G H G t h a n c ar b o n di o xi d e. N O x is als o a 

f a ct or a n d will n e e d miti g ati o n m e as ur es 

s u c h  a s  s el e cti v e  c at al yti c  r e d u cti o n  

( S C R).  A d diti o n all y,  s hi p pi n g  n e e ds  t o 

a p pr e ci at e  t h e  p ot e nti al  f or  a m m o ni a  

sli p fr o m t h e c o m b usti o n pr o c ess, w hi c h 

is h ar mf ul t o t h e e n vir o n m e nt, a n d fi n d 

e ff e cti v e m e as ur es t o pr e v e nt t his.

F urt h er m or e, gi v e n t h e r el ati v el y l o w 

e n er g y d e nsit y of a m m o ni a, it r e q uir es 

m or e  st or a g e  s p a c e  t h a n  c o n v e nti o n al  

f u el s.  N ot a bl y,  a m m o ni a  r e q ui r e s  

a p pr o xi m at el y t hr e e ti m es m or e s p a c e t o 

c o nt ai n t h e s a m e a m o u nt of e n er g y t h at 

h e a v y f u el oil o ff ers. 

Cr u ci all y, w hil e si g ni fi c a nt a m o u nts of 

a m m o ni a ar e pr o d u c e d, it is n ot t h e c orr e ct 

t y p e t h at t h e s hi p pi n g s e ct or c a n us e f or 

its d e c ar b o nis ati o n pr o c ess. Th e c o m m o n 

f or m of a m m o ni a, c all e d bl a c k a m m o ni a, 

is a si d e- pr o d u ct of t h e c h e mi c al i n d ustr y 

a n d n ot s uit a bl e as a c ar b o n-fr e e f u el f or 

s hi p pi n g  as  it  l e a v es  a  si g nifi c a nt  C O 2  

f o ot pri nt i n t h e f u el s u p pl y c h ai n. 

W h at is r e q uir e d is ‘ gr e e n’ a m m o ni a, 

pr o d u c e d f r o m r e n e w a bl e el e ctri cit y, at 

s c al e.  Q u e sti o n s  r e m ai n  r e g a r di n g  

it s  a v ail a bilit y  a n d  t h e  a p p r o p ri at e  

i nf r ast r u ct u r e.  T h e r e  is  n o  d o u bt  t h at  

t h e cr e ati o n of t his will b e a c o nsi d er a bl e 

c h all e n g e  a n d  will  r e q ui r e  s u b st a nti al  

i n v est m e nt t h at s h o ul d n ot b e o v erl o o k e d. 

A p ot e nti al s ol uti o n c o ul d b e usi n g m ulti 

f u ell e d e n gi n es w hil e t h e i nfr astr u ct ur e or 

f u el a v ail a bilit y f or a m m o ni a is l a c ki n g, 

e n a bli n g t h e v ess el t o s wit c h t o a n ot h er 

f u el. H o w e v er, w e m ust a c k n o wl e d g e t h at 

is n ot a l o n g-t er m s ol uti o n. 

R e g ul at or y r e q uir e m e nt s
S hi p pi n g c o ul d b e e x c us e d f or t hi n ki n g 

t h at a m m o ni a w o ul d r e q uir e a s u bst a nti al 

l e g al fr a m e w or k t o miti g at e t h es e iss u es 

r ai s e d.  O n  t h e  c o nt r a r y,  t h e  I M O’s  

I nt er n ati o n al C o d e of S af et y f or S hi p Usi n g 

G as es or Ot h er L o w- fl as h p oi nt F u els (t h e 

I G F C o d e) o ff ers a n e xisti n g r e g ul at or y 

f r a m e w or k i nt o w hi c h a m m o ni a c o ul d 

b e i n c or p or at e d. A d diti o n all y, a m m o ni a 

F e at ur e 3 |  C L A S SI FI C A TI O N & R E G U L A TI O N

T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

Cl ass s o ci et y B ur e a u Verit as ( B V) is w or ki n g h ar d o n t h e t e c h n ol o g y 

iss u es f or alt er n ati v e f u els a n d o n e of t h e l e a di n g c a n di d at es f or a 

d e c ar b o nis e d f ut ur e f u el is a m m o ni a. B V’s Gijs b ert d e J o n g, m ari n e 

m ar k eti n g a n d s al es dir e ct or, pr o vi d es a n i nsi g ht i nt o a m m o ni a’s 

p ot e nti al f or t h e s hi p pi n g i n d ustr y

A m m o ni a: t h e g o o d, t h e b a d, a n d t h e 
u n k n o w n

Gij s b ert d e J o n g
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h as b e e n tr a ns p ort e d b y s e a a n d l a n d f or 

m a n y y e ars, s o c o d es r el at e d t o its s af e 

c arri a g e ar e alr e a d y a v ail a bl e. 

B ut  s p e cifi c  att e nti o n  is  r e q ui r e d  if  

a m m o ni a is g oi n g t o b e b e c o m e a vi a bl e 

m a ri n e  f u el.  It  i s  t h e s e  a r e a s  w h e r e  

H A ZI D w or ks h o ps, s u c h as t h at h ost e d 

b y B V e arli er t his y e ar, bri n gi n g t o g et h er 

st a k e h ol d e rs  f r o m  a c r oss  t h e  s hi p pi n g  

a n d m ari n e f u el s u p pl y c h ai n c a n i d e ntif y 

t h es e ar e as w h er e e xisti n g g ui d a n c e m a y 

b e l a c ki n g. 

W hil e  i nt e r n al  c o m b usti o n  e n gi n es  

w or k w ell wit h a m m o ni a, t h e pr os p e ct of 

usi n g a m m o ni a wit hi n f u el c ell t e c h n ol o g y 

c o ul d  f u rt h e r  e nti c e  s hi p o w n e rs  a n d  

fi n a n ci ers  t o  b a c k  t h e  f u el.  A m m o ni a,  

w h e n  i n c or p or at e d  i nt o  a  f u el  c ell,  c a n 

o ff er hi g h er e ffi ci e n c y a n d a l o w er e missi o n 

pr o fil e c o m p ar e d t o a c o m b usti o n e n gi n e. 

I n p arti c ul ar, t h e s oli d o xi d e f u el c ell will 

b e a b o o n f or a m m o ni a. Pl a n n e d tri als o n 

t h e M S C E ur o p a  ar e e x p e ct e d t o pr o d u c e 

i nt er esti n g  r es ults  wit h  t h e  5 0 k W  S oli d  

O xi d e F u el C ell t h e or eti c all y o ff eri n g 6 0 % 

el e ctri c al e ffi ci e n c y wit h n o N O x e missi o ns, 

a n d  it  is  c o m p ati bl e  wit h  a m m o ni a.  

H o w e v er, t h e f u el c ell is i n its e arl y st a g es 

of r es e ar c h a n d d e v el o p m e nt wit h its lif e 

e x p e ct a n c y r e m ai ni n g a si g ni fi c a nt v ari a bl e.

N ot f or r etr o fit
D u e  t o  t h e  r es e ar c h  a n d  d e v el o p m e nt  

ti m et a bl e f or a m m o ni a, it is u nli k el y t h at 

it  will  b e  a  s uit a bl e  r etr ofit  o pti o n  f or  

e xisti n g oil f u ell e d v ess els, gi v e n t h e li k el y 

c osts. I n p arti c ul ar, m a ki n g t h e c as e f or 

t h e r etr o fitti n g a n d s e c uri n g t h e fi n a n c e 

r e q uir e d f or ol d er s hi ps will pr o v e di ffi c ult. 

H o w e v er, t h er e’s p ot e nti al f or li q ui fi e d 

p etr ol e u m g as ( L P G) c arri ers t o b e a vi a bl e 

p at h w a y f or a m m o ni a f u ell e d s hi p pi n g. 

Th e e n gi n es a n d t h e c o nt ai n m e nt s yst e m 

us e d  b y  L P G  ar e  si mil ar  t o  a m m o ni a.  

S hi p o w n ers w h o ar e c o nsi d eri n g v ess els 

f or L P G t o d a y c o ul d r u n o n a m m o ni a i n 

t h e f ut ur e wit h li mit e d a dj ust m e nts a n d 

t h us c ost, as l o n g t h e y ar e d esi g n e d f or 

f ut ur e us e of a m m o ni a. 

Th er e is n o e as y a ns w er t o t h e s hi p pi n g 

d e c ar b o nis ati o n c h all e n g e. Cl e arl y s hi p pi n g 

n e e ds a f u el – or m ulti pl e f u els – wit h t h e 

p ot e nti al t o h el p t h e s e ct or r e a c h t h e I M O’s 

2 0 5 0 g o al. W h at is a p p are nt is t h at a m m o ni a 

is o n e of t h e v er y f e w o pti o ns t h at is c ar b o n-

fr e e a n d vi a bl e as a m ari n e f u el. 

As hi g hli g ht e d a b o v e, it f a c es si g ni fi c a nt 

h ur dl es pri or t o b ei n g d e pl o y e d, r a n gi n g 

f r o m its t o xi cit y t o t h e r el ati v e i nf a n c y 

of its t e c h n ol o g y. N e v ert h el ess, s hi p pi n g 

m u st  n ot  b e  d a u nt e d  b y  a m m o ni a’s  

h ur dl es b ut i nst e a d s h o ul d s e e k t o a d dr ess 

t h e o bst a cl es t h at will e n a bl e it t o j oi n 

s hi p pi n g’s f ut ur e f u el mi x. If s hi p pi n g c a n 

h ar n ess t h e b e n e fits of usi n g a m m o ni a as 

a m ari n e f u el, w hil e a d dr essi n g r el e v a nt 

t e c h ni c al a n d s af et y c h all e n g es, it c o ul d 

b e c o m e  a n  eff e cti v e  f u el  p at h w a y  f or  

s hi p pi n g t o s u c c essf ull y d e c ar b o nis e. N A

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

T h e  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.

N o mi n ati o ns ar e n o w i n vit e d f or t h e 2 0 2 0 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.

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 nti al 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 st D e c e m b er 2 0 2 0.

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

RI N A -

Qi n eti q 2 0 2 0.i n d d   1 1 5/ 0 4/ 2 0 2 0   1 0: 5 2: 4 5
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T
h e  e n d u ri n g  c h a n g e  i s  t h at  

di git alis ati o n a n d d e c ar b o nis ati o n 

will i m p a ct t h e i n d ustr y’s f ut ur e; 

t h e p a c e of t h es e e ff e cts will i n cr e as e i n 

v el o cit y  o v er  ti m e  as  b arri ers  t o  e ntr y  

f all  a n d  d e m a n d s  f o r  p e rf o r m a n c e  

i m pr o v e m e nts i n cr e as e.

R e g ul at or y a ge n d a is a n ot h er dri ver of t his 

pl atf or m f or c h a n g e. R e g ul ati o n is a b o ut t o 

b e c o m e m u c h m ore i m p ort a nt f or all o w n ers 

d e pl o yi n g a n y ki n d of I T or di git al s yst e ms. It 

will d e m a n d a f ar hi g h er l e v el of c o m pli a n c e 

a n d dis cl os ure, w h et h er v ess els h a v e a b asi c 

n et w or k or c o m pl e x s hi p- wi d e s yst e ms.

J ust  as  all  s hi p o w n ers  t h at  w a nt  t o  

m ai nt ai n  t h eir  c o m p etiti v e  p ositi o n  a n d  

i m pr o v e  effi ci e n c y  will  n e e d  a  pl a n  f or  

di git alis ati o n a n d s ust ai n a bilit y, t h e y will 

r e q uir e o n e f or c y b er c o m pli a n c e t o o.

R es e ar c h c o n d u ct e d f or M arli n k f o u n d 

t h at l ar g e p arts of t h e m ariti m e i n d ustr y 

c o nsi d er t h e ms el v es ‘ di git al-re a d y’. H o w e v er, 

o nl y  3 0 %  of  t h e m  b eli e v e  t h e y  w er e  

w ell- a d v a n c e d i n pr o gr ess wit h t h eir di git al 

tr a nsf or m ati o n str at e gi es. I n ot h er i n d ustr y 

s e ct ors w h er e di git alis ati o n is t a ki n g pl a c e, 

t h e fi g ur e is cl os er t o 6 0 %.

C y b er s e c urit y c o nti n u es t o b e a n iss u e 

of  c o n c er n  wit hi n  t h e  i n d ustr y,  d es pit e  

pr o gr ess i n r aisi n g ris k a w ar e n ess fr o m t h e 

c hi ef e x e c uti v e t o t h e c hi ef m at e. It w as n ot 

l o n g a g o t h at I T d e p art m e nts w er e l o b b yi n g 

f or t h e r es o ur c es t o b uil d a c y b er s e c ur e 

b usi n ess i nfr astr u ct ur e b as e d o n e x p e ct e d 

t hr e at r at h er t h a n e x p eri e n c e. 

A s eri es of c y b er att a c ks c h a n g e d all t h at, 

n ot l e ast t h at t h e w orl d’s l ar g est s hi p pi n g 

c o m p a n y c o ul d h a v e its o p er ati o ns all b ut 

h alt e d as c oll at er al d a m a g e t o a c y b er att a c k 

ai m e d els e w h er e. 

T h e  I M O  h as  a d o pt e d  c y b er  s e c urit y  

r el at e d a m e n d m e nts t o t h e I nt er n ati o n al 

S af et y M a n a g e m e nt C o d e (I S M C o d e) w hil e 

t h e t a n k er s e ct or h as alr e a d y m a d e si mil ar 

r e q uir e m e nts p art of Ta n k er M a n a g e m e nt 

S af et y Ass ess m e nt ( T M S A) v ersi o n t hr e e. 

W hil e  t h e  first  r e pr es e nts  m a n d at or y  

re g ul ati o n, t h e s e c o n d is a ‘li c e n c e t o o p er at e’ 

f or  o w n ers  c arr yi n g  h a z ar d o us  c ar g o es.  

fi e I S M C o d e will r e q uir e d e m o nstr ati o n 

t h at  a cti o n  h as  b e e n  t a k e n  t o  a d dr ess  

c y b er s e c urit y, w h er e as T M S A will r e q uir e 

s hi p o w n ers t o s h o w t h at t h e y h a v e t h e l at est 

a v ail a bl e  I T  o p er ati n g  s yst e m  a n d  ot h er  

s o Th w are u p d at es as w ell as s p e ci fi c s e c urit y 

p at c h es eit h er as p art of a P ort St at e C o ntr ol 

i ns p e cti o n or i n pr e- q u alif yi n g a v ess el t o 

c arr y c ar g o. 

Th e i n d ustr y’s l ar g est, l o n g-t er m pl a y ers 

are li k el y t o alre a d y m e et t h es e re q uire m e nts 

b ut f or a n o p er at or wit h li mit e d I T o ut fit, 

t h e y pr es e nt a n u n w el c o m e b ur d e n. F or o n e 

wit h a s o p histi c at e d n et w or k e n c o m p assi n g 

I T a n d O T, it pr es e nts a n a d diti o n al s eri es of 

t as ks f or cr e w u nl ess it c a n b e m a n a g e d wit h 

a mi ni m u m of a d diti o n al a d mi nistr ati o n.

C o m pli a n c e  wit h  v ol u nt a r y  c y b e r  

s e c urit y g ui d eli n es u ntil n o w h a v e t e n d e d 

t o s u c c e e d or f ail o n t h e b asis of t h e h u m a n 

el e m e nt,  r el yi n g  o n  a n  i nt e nti o n  t o  d o  

t h e  ri g ht  t hi n g.  It  is  pr e cis el y  t his  l a c k  

of  tr a ns p ar e n c y  o v er  h o w  t h e  t as ks  ar e 

p erf or m e d a n d u p d at es r e c or d e d t h at t h e 

r e g ul ati o n s e e ks t o c h a n g e. 

M arli n k esti m at es t h at at l e ast 5 0 % of 

s o Th w ar e u p d at es ar e still p erf or m e d b y t h e 

c oll e cti o n of p h ysi c al m e di a s u c h as a C D f or 

m a n u al u p d at e wit h t h e b al a n c e p erf or m e d 

‘ o v er t h e air’ a n d a ut o m ati c all y a p pli e d.

C o m p a ni es  s h o ul d  i m pl e m e nt  ris k  

c o ntr ol pr o c ess es, m e as ures a n d c o nti n ge n c y 

pl a n ni n g. I n p arti c ul ar t h e y s h o ul d d e v el o p 

a n d i m pl e m e nt a cti viti es n e c ess ar y t o d et e ct 

a c y b er e v e nt as w ell as pl a ns t o pr o vi d e 

r esili e n c e a n d r est or e s yst e ms n e c ess ar y f or 

s hi p pi n g o p er ati o ns or s er vi c es i m p air e d 

d u e t o a c y b er e v e nt.

At M arli n k w e t hi n k t h at t h e a ns w er 

is  n ot  t o  b ur d e n  m ari n ers  f urt h er  b ut  

i nst e a d c o nsi d er h o w t o d et e ct ris ks a n d 

b e pr e p ar e d f or t h e m. T hr e at i ntr usi o n 

a n d d et e cti o n is o n e of t h e k e y f u n cti o n al 

r e q uir e m e nts of t h e I M O’s C y b er S e c urit y 

G ui d eli n es s o M arli n k’s C y b er D et e cti o n 

s er vi c e  i d e ntifi es  i n ci d e nts  d esi g n e d  t o  

st a y u n d er t h e r a d ar a n d al erts o w n ers t o 

br e a c h es of I T p oli c y.

O ur  I T  Li n k  s er vi c e  e n a bl es  s hi p pi n g  

c o m p a ni es t o d e v el o p, t est a n d d e pl o y I T 

s ol uti o ns fl e et wi d e. T his fr a m e w or k c a n 

e xt e n d fr o m o p er ati n g s yst e m p at c h es or 

u p gr a d es  t o  a p pli c ati o ns  a n d  c o m pl et e  

e nt er pris e r es o ur c e pl a n ni n g s yst e ms. This 

e n a bl es o w n ers t o tr a nsf er t as ks a w a y fr o m 

cr e w t o w ar ds s p e ci alists o ns h or e w h o c a n 

d e v el o p a n d i m pl e m e nt t h e pr o gr a ms t h e y 

n e e d, t est t h e m f or r o b ust n ess a n d s h ar e 

t h e m a cr oss a fl e et wit h a si n gl e cli c k.

R e g ar dl ess of s h ort-t er m disr u pti o ns, 

t h e  c o u r s e  a h e a d  f o r  t h e  s hi p pi n g  

i n d ustr y is s et. I n t h e m e di u m t er m, as 

o w n ers  e n g a g e  wit h  m or e  c o m pl e x  I T  

n et w or k r e q uir e m e nts, t h e y will b e a bl e 

t o e nj o y e x p a n d e d a c c ess t o cl o u d- b as e d 

a p pli c ati o ns a n d st or a g e, i n cr e asi n g ass et 

c o n n e cti vit y a n d bri n gi n g ‘ virt u al’ s yst e ms 

a n d a p pli c ati o ns o n b o ar d. N A

F e at ur e 4 |  C O M M U NI C A TI O N S

U n pr e c e d e nt e d c h a n g e, wit h s hi Ths i n p h ysi c al e v e nts, t e c h n ol o g y a n d p oli c y, 

is a cti n g o n s hi p pi n g a n d p orts i n al m ost e q u al m e as ur e, s a ys T or e M ort e n 

Ols e n, pr esi d e nt f or m ariti m e at M arli n k

It’s ti m e f or a c h a n g e of mi n ds et o n 
c y b er ris k c o m pli a n c e

T or e M ort e n Ol s e n
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A
n ci e nt m ari n ers w er e e x p erts i n 

p ositi o ni n g usi n g t h e st ars a n d 

r e a di n g  t h e  w e at h e r,  a p pl yi n g  

t h eir s kills al o n e o v er l o n g a n d c h all e n gi n g 

j o ur n e ys. fi e d e v el o p m e nt of t h e s e xt a nt 

i n  t h e  1 8t h  c e nt u r y,  a n  i n st r u m e nt  

d e v el o p e d  t o  m e a s u r e  a n gl e s,  w o ul d  

assist s hi ps’ n a vi g at ors o v er h u n dr e ds of 

y e ars, wit h a d esi g n t h at h as r e m ai n e d 

r e m ar k a bl y u n c h a n g e d t o t his d a y. Wit h 

t h e a d v e nt of G P S a n d E C DI S, t h e s e xt a nt 

h as st e a dil y sli p p e d o ut of e v er y d a y us e, 

a c c o m p a ni e d b y a d e cli n e i n t h e pr a cti c e 

of c el esti al n a vi g ati o n.

Alt h o u g h hi g hl y e ff e cti v e, G P S s yst e ms 

ar e s u bj e ct t o f ail ur e, j ust li k e a n y ot h er 

e q ui p m e nt  wit h  w ell - d o c u m e nt e d  

e x a m pl es of t h e p ot e nti al o ut c o m es. N o 

m att er h o w s o p histi c at e d t h e t e c h n ol o g y, 

m alf u n cti o n  or  e v e n  t ot al  br e a k d o w n  

m ust al w a ys b e a p ossi bilit y. U ni nt e nti o n al 

si g n al j a m mi n g l e a di n g t o l oss of si g n al 

h as o c c urr e d i n t h e p ast. M or e r e c e ntl y, 

c y b ers e c urit y t hr e ats h a v e als o i n cr e as e d i n 

t h e f or m of s yst e m h a c k ers a n d c o m p ut er 

vir us es.

W hil e l oss of n a vi g ati o n at s e a c a n l e a v e 

v ess els str a n d e d, G P S m alf u n cti o ns c a n b e 

e q u all y dis astr o us i n p ort, wit h t h e i n a bilit y 

t o a c c ur at el y c h e c k or v erif y p ositi o ni n g 

d at a l e a di n g t o c ollisi o ns a n d gr o u n di n g 

wit h  t h e  d a n g er  of  c ar g o  s pill a g es.  F or  

offs h or e  drill  s hi ps  r eli a nt  o n  d y n a mi c  

p ositi o ni n g, l oss of G P S n a vi g ati o n c o ul d 

l e a d t o pi p e dis c o n n e cti o ns or fr a ct ur es, 

a g ai n  wit h  t h e  ris k  of  e n vi r o n m e nt al  

c o nt a mi n ati o n a n d l oss of v al u a bl e c ar g o.

Gr o wi n g  r e c o g niti o n  of  t h e  n e e d  f or  

b a c k u p  h as  l e d  t o  t h e  r ei ntr o d u cti o n  of  

c el esti al n a vi g ati o n as p art of cr e w tr ai ni n g 

pr o c e d ur es b y i n di vi d u al n a vi es i n cl u di n g 

t he U S A. 

T h e  I nt e r n ati o n al  C o n v e nti o n  o n  

St a n d ar ds of Tr ai ni n g, C erti fi c ati o n a n d 

Wat c h k e e pi n g f or S e af ar ers ( S T C W), n o w 

r ati fi e d b y 1 6 4 n ati o ns a c c o u nti n g f or o v er 

9 9 % of w orl d s hi p pi n g t o n n a g e, als o c alls f or 

at l e ast o n e s e xt a nt as p art of n a vi g ati o n al 

e q ui p m e nt. This m ust b e m ai nt ai n e d i n 

li n e  wit h  m a n uf a ct u r e r  r e q ui r e m e nt s  

a n d s af el y st o w e d w h e n n ot i n us e. Th e 

S T C W als o r e q uir es t h at s el e ct e d bri d g e 

t e a m m e m b ers b e pr o fi ci e nt i n t h e us e of 

c el esti al n a vi g ati o n t o d et er mi n e p ositi o n 

a n d  c o m p ass  err ors,  wit h  o bs er v ati o ns  

r e c or d e d i n a n a p pr o pri at e f or m at.

T h e r e  r e m ai ns  a  c ult u r al  b ar ri e r  t o  

o v e r c o m e  wit hi n  t h e  i n d ust r y,  wit h  a  

r el u ct a n c e t o w ast e m o n e y o n e q ui p m e nt 

a n d i n- d e pt h tr ai ni n g as a c o nti n g e n c y 

w hi c h  i s  p e r c ei v e d  a s  u nli k el y  t o  b e  

n e e d e d. I n t h e e v e nt of a f ail ur e h o w e v er, 

c r e w s  m a y  b e  l eft  wit h  w or ki n g  wit h  

u nf a mili ar  m e c h a ni c al  i nst r u m e nts,  t o  

g at h er t h e n e c ess ar y d at a t o f e e d i nt o t h e 

s hi p’s E C DI S.

S e xt a nt p ositi o ni n g c a n b e c o m pli c at e d 

a n d  ti m e- c o ns u mi n g  usi n g  t r a diti o n al  

e q ui p m e nt a n d n e e ds e xt e nsi v e f a mili arit y 

wit h c el esti al c h arts, g o o d ti m e k e e pi n g 

a n d m a n u al pl otti n g usi n g m a ps. Si m pli cit y 

h as b e e n a k e y dri v er b e hi n d t h e first e v er 

di git al s e xt a nt. 

Th e n e w s e xt a nt h as b e e n d e v el o p e d as 

re pl a c e m e nt f or tr a diti o n al m a n u al s e xt a nts, 

usi n g t h e l at est c o m p ut eris e d t e c h n ol o g y t o 

eli mi n at e t h e n e e d f or c o m pl e x c al c ul ati o ns 

a n d a d diti o n al e q ui p m e nt. 

T h e  di git al  s e xt a nt  e n a bl es  a c c ur at e  

i d e nti fi c ati o n of p ositi o n wit h l o n git u d e 

a n d  l atit u d e  r e a di n g s  pr o vi di n g  a n d  

r e c or di n g  t h e  l o c ati o n  wit hi n  s e c o n ds.  

O n c e t h e r e a di n gs h a v e b e e n m a d e, t h e 

dis pl a y i m m e di at el y s h o ws t h e p ositi o n. If 

t h e v ess el is m o vi n g, t h e h e a di n g a n d s p e e d 

c a n b e e nt er e d. N o m a n u al c al c ul ati o ns 

ar e  n e e d e d  wit h  t h e  att e n d a nt  ris k  of  

err ors r e m o v e d. P o w erf ul al g orit h ms o ff er 

a ut o m ati c  p ositi o n  a n al ysis  a n d  gl o b al  

p ositi o n c al c ul ati o n wit h e as y s elf- z er oi n g 

c ali b r ati o n.  T h e  e m b e d d e d  d e si g n  

i n c or p or at es a b uilt-i n c hr o n o m et er, wit h 

a c c ess t o t h e astr o n o mi c al d et ails of 6 7 

c el esti al b o di es (t h e s u n, m o o n, et c). 

R e q uiri n g  n o  s p e ci alist  tr ai ni n g,  t h e  

di git al s e xt a nt dis pl a ys a c c ur at e p ositi o ni n g 

d at a wit hi n o n e s e c o n d f oll o wi n g si g hti n g, 

c o m p ar e d t o t h e m or e us u al 2 0- 3 0 mi n ut es.

Di git al  t e c h n ol o g y  off ers  si g nifi c a ntl y  

i m pr o v e d a c c ur a c y at dist a n c es l ess t h a n 

o n e kil o m etr e, wit h tr a diti o n al s e xt a nts b y 

c o m p aris o n t y pi c all y d eli v eri n g a c c ur a c y 

fr o m 1 8. 5 k m o ut w ar ds. Err or m e as ure m e nts 

i n altit u d e h a ve b e e n h al ve d fr o m 2 5 0 m m/ 1 0 

i n c h es t o j ust 1 2 5 m m/ 5 i n c h es.

Cr u ci all y, w hilst it is el e ctr o ni c, t h e di git al 

s e xt a nt is st a n d- al o n e a n d n ot reli a nt o n a n y 

ot h er e xt er n al s o urc es or s yst e ms, t h eref ore 

pr o vi di n g  g u ar a nt e e d  n a vi g ati o n  i n  t h e  

e v e nt of a f ail ur e or disr u pti o n t o t h e s hi p’s 

st a n d ar d G P S n a vi g ati o n s yst e ms. B et w e e n 

us es, t h e di git al s e xt a nt, w hi c h is C E a n d 

F C C c erti fi e d, c a n b e st or e d f or pr ot e cti o n 

i n  a n  o pti o n al  r o b ust  c as e  t h at  pr o vi d es  

c o m pl et e E M P s hi el di n g. 

O n g oi n g e v ol uti o n i n s hi p s yst e ms is as 

i n e vit a bl e as it is vit al. E ns uri n g e ff e cti v e 

b a c k u p  is  r e a dil y  a v ail a bl e  a n d  e as y  t o  

a d o pt  is  ess e nti al  i n  g ai ni n g  i n d ust r y  

b u y-i n t o c o nti n g e n c y pl a n ni n g t o e ns ur e 

s af et y at s e a. N A

Wit h m o d er n r eli a n c e o n s at ellit e a n d el e ctr o ni c t e c h n ol o g y, s yst e m f ail ur e 

c a n l e a d v ess els i nt o d a n g er, M ar k J o n es of S c a nj et P S M dis c uss es t h e 

i m p ort a n c e of c o nti n g e n c y pl a n ni n g

St a n d al o n e n a vi g ati o n alt er n ati v es ar e 
vit al t o s hi p s af et y

S c a nj et’ s n e w di git al s e xt a nt i s d e si g n e d t o 

pr o vi d e a c c ur at e a n d n e ar i n st a nt a n e o u s 

v e s s el p o siti o ni n g i nf or m ati o n

N A _ J ul- A u g 2 0 _ 3 9.i n d d   3 9 0 1/ 0 7/ 2 0 2 0   1 0: 2 3: 0 9
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I n- d e pt h | F E A T U R E T H E M E

T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

A
s  a n  isl a n d  n ati o n  wit h  a  l o n g  

s e af ari n g tr a diti o n, t h e U K h as a n 

e n vi a bl e herit a ge i n te c h n ol o g y a n d 

i n n o v ati o n i n t he Mariti me S e ct or. It’s a s e ct or 

t h at c o nti n u es t o gr o w a n d is n o w l o o ki n g 

f or p ot e nti al b e n e fits fr o m t h e a d o pti o n of 

F o urt h I n d ustri al R e v ol uti o n t e c h n ol o gi es. 

fiis is a c c el er ati n g as w e b e gi n t o l o o k t o 

r e c o v er fr o m a n d i n cr e as e o ur l o n g-t er m 

resili e nc e t o, t he C o vi d- 1 9 p a n d e mi c. 

I n or d er f or t h e U K t o c a pit alis e o n t h es e 

d e v el o p m e nts, it h as b e e n r e c o g nis e d b y 

b ot h i n d ustri al a n d a c a d e mi c c o m m u niti es 

t h at  a  m or e  c oll a b or ati v e  a p pr o a c h  w as  

re q uire d f or res e arc h a n d i n n o v ati o n i n t h e 

s e ct or. A c or e gr o u p of U K c o m p a ni es a n d 

u ni v ersiti es h a v e b e e n w or ki n g t o g e n er at e 

n ati o n al s c al e f u n di n g.

Al o n g si d e  t hi s,  i n  2 0 1 9  t h e  U K  

G o v er n m e nt  D e p art m e nt  f or  Tr a ns p ort  

p u blis h e d its first l o n g-t er m str at e g y f or U K 

m ariti m e s e ct or i n a g e n er ati o n: ‘ M ariti m e 

2 0 5 0:  N a vi g ati n g  t h e  F ut ur e’.  It  s ets  o ut  

t h e U K a m biti o n t o b e w orl d-l e a di n g o n 

s af et y, t e c h n ol o g y, s kill e d p e o pl e, a n d t h e 

e n vir o n m e nt. Th e str at e g y c o nt ai ns a w e alt h 

of r e c o m m e n d ati o ns a n d pr o vi d es t h e U K 

wit h a re al o p p ort u nit y t o re g ai n a p ositi o n 

as a l e a di n g i n n o v at or i n m ariti m e s ci e n c e 

a n d t e c h n ol o g y. 

T h e  p u bli c ati o n  of  t h e  str at e g y  h as  

e n c o ur a g e d I n d ustr y a n d G o v er n m e nt t o 

j oi ntl y f u n d t h e est a blis h m e nt of a res e arc h 

a n d i n n o v ati o n h u b, M ariti m e R es e arc h a n d 

I n n o v ati o n U K ( M ar RI- U K). This i niti ati v e 

a d dr ess es  t h es e  r e c o m m e n d ati o ns  a n d  

pr o vi d es a f o c us f or R es e arc h a n d I n n o v ati o n 

i n t h e s e ct or bri d gi n g a c a d e mi a, i n d ustr y, 

a n d g o v er n m e nt. 

Th e ai m of M ar RI- U K is t o est a blis h a 

n et w or k of re gi o n al, i n d ustri al a n d a c a d e mi c 

c o m m u niti es  t o  o v er c o m e  t h e  c h all e n g e  

of  fr a g m e nt e d  a n d  i n c o h er e nt  r es e ar c h  

a n d i n n o v ati o n i n t h e U K. This r e c o g nis es 

t h at ot h er i n d ustri al s e ct ors h a v e cr e at e d 

c e ntr es or h u bs t o c o or di n at e r es e ar c h t h at 

attr a ct  si g nifi c a nt  l e v els  of  i n d ustr y  a n d  

G o v er n m e nt f u n di n g.

M ar RI- U K  is  a n  o p e n  c o ns orti u m,  

f or m all y  est a blis h e d  i n  J ul y  2 0 1 9,  ai m e d  

at  att r a cti n g  G o v er n m e nt  i n v est m e nt  

i nt o  t h e  m ariti m e  s e ct or  f or  i n n o v ati o n  

b y  d e m o nst r ati n g  i n d u st r y/ a c a d e mi c  

willi n g n ess  t o  c o o p er at e  a n d  c o-i n v est.  

Th e f o u n di n g m e m b ers ar e B A E S yst e ms, 

B M T,  B a b c o c k  I nt e r n ati o n al,  Ll o y d’s  

R e gist er, Qi n eti Q a n d S h ell, t o g et h er wit h 

t h e u ni v ersiti es of Ne wc astl e, S o ut h a m pt o n, 

Str at h cl y d e  &  U C L,  a n d  t h e  S o ci et y  of  

M ariti m e I n d ustri es.

Its f o c us is o n mi d- Te c h n ol o g y R e a di n ess 

L e v el ( T R L) I n n o v ati o ns t h at a d dr ess t h e 

‘ v all e y  of  d e at h’  b et w e e n  ‘ dis c o v er y  a n d  

r es e ar c h’  a n d  ‘c o m m er ci alis ati o n’  wit h  a  

f o c us o n t e c h n ol o g y a n d s yst e ms. It will 

pr o vi d e  c o or di n ati o n  a cr oss  t h e  di v ers e  

U K  M ariti m e  i n d ust r y.  Pr o vi di n g  a n  

o p p ort u nit y f or m u c h n e e d e d c oll a b or ati o n 

a n d s y n er g y n ati o n wi d e t o m e et c h all e n g es 

a n d o p p ort u niti es i n t h e m ariti m e s e ct or.

M ar RI- U K will b e a h y bri d p h ysi c al a n d 

virt u al  w or ki n g  str u ct ur e,  e n c o m p assi n g  

a r a n g e of c e ntr es t o b e a n n o u n c e d a cr oss 

t h e  U K  a n d  w hi c h  alr e a d y  e xist,  wit h  a  

s m all  c or e  t e a m  b as e d  at  t h e  U ni v ersit y  

of  Str at h cl y d e.  It  is  d e v el o pi n g  a  s h ar e d  

res e arc h a n d i n n o v ati o n pr o gr a m m e dri v e n 

b y i n d ustr y n e e ds.

M ar RI- U K is n o w o p e n f or m e m b ers hi p 

t o all U K c o m p a ni es irr es p e cti v e of si z e. 

We ai m t o m a k e M ar RI- U K a l ar g e e n o u g h 

criti c al  m ass  a n d  r e gi o n al  s pr e a d  t h at  it  

p ers u a d es G o v er n m e nt t o p a y att e nti o n a n d 

pri oritis e r es o ur c e f or t h e m ariti m e s e ct or 

t o a c hi e v e t h e 2 0 5 0 visi o n. We b eli e v e t his is 

m ore li kel y t o h a p p e n if w e c o o p er at e a cr oss 

t h e U K.

Thre e ti er l e v els f or i n d ustr y m e m b ers hi p 

is  a v ail a bl e  t o  s uit  a  wi d e  v ari et y  of  

c o m p a ni es. B y j oi ni n g M ar RI- U K, m e m b ers 

c a n  pr o p os e  r es e ar c h  a n d  i n n o v ati o n  

a g e n d a it e ms a n d pr oj e cts. Th e o bj e cti v es 

a n d  pl a n ni n g  of  M ar RI- U K  a cti viti es  is  

b as e d o n c o m p a n y n e e ds a n d will dir e ct 

t h e  d e v el o p m e nt  of  m ariti m e  r es e ar c h  

a n d  i n n o v ati o n  pl a n ni n g.  T his  will  b e  a  

si g nifi c a nt  o p p ort u nit y  f or  m e m b ers  t o  

e n g a g e  i n  m ulti dis ci pli n ar y  r es e ar c h  t o  

a c hi e v e  pr a cti c al,  eff e cti v e  s ol uti o ns  f or  

m e m b ers’ t e c h n ol o gi c al c h all e n g e t hr o u g h 

st r o n g  i nt e g r ati o n  b et w e e n  i n d ust r y,  

re pres e nt ati v e or g a nis ati o ns, a n d a c a d e mi a.

Wit h  f u n di n g  fr o m  t h e  D e p art m e nt  

f or  Tr a ns p ort,  M ar RI- U K  h a v e  alr e a d y  

a d mi nist er e d t w o r es e ar c h a n d i n n o v ati o n 

c alls wit hi n mi d T R L ( T R L 3- 7) ali g n e d t o 

t h e M ariti m e 2 0 5 0 Str at e g y:

Cl e a n M ariti m e C all
£ 1. 5 M  f u n di n g  w as  a v ail a bl e  t o  fi n a n c e  

t e c h n ol o g y, pr o c ess i n n o v ati o ns or s er vi c es 

t h at  off er  si g nifi c a nt  i m pr o v e m e nts  t o  

s yst e ms, ti mi n gs, pr o c ess es or t e c h n ol o g y 

f or cl e a n m ariti m e s er vi c es a n d o p er ati o ns, 

a n d ali g n wit h M ariti m e 2 0 5 0 Z er o E missi o n 

s u b-t h e m e a n d/ or t h e Cl e a n M ariti m e Pl a n. 

F oll o wi n g t h e c o m p etiti o n, f u n di n g t o a 

t ot al v al u e of £ 1. 4 M w as a w ar d e d t o 1 0 

pr oj e cts. F or f ull d et ails visit: w w w. m arri- u k.

or g/f u n di n g- o p p ort u niti es/ cl e a n- m ariti m e-

c all/ cl e a n- m ariti m e- c all- wi n n ers

T e c h n ol o g y a n d I n n o v ati o n 
i n U K M ariti m e C all
£ 1. 5 M  f u n di n g  w as  a v ail a bl e  t o  f u n d  

i n n o v ati v e  m ariti m e  t e c h n ol o gi es  t h at  

d e m o nstr at e  p ot e nti al  a p pli c ati o ns  f or  

i n n o v ati v e  t e c h n ol o g y  or  f or  pr o of  of  

c o n c e pt of n e w i d e as t h at o ff er b e n e fits t o 

m ariti m e s er vi c es a n d o p er ati o ns. fiis c all 

h as n o w b e e n cl os e d a n d s u c c essf ul pr oj e cts 

will b e a n n o u n c e d s h ortl y.

T o  fi n d  o ut  m or e  a b o ut  M ar RI- U K  

a n d h o w t o g et i n v ol v e d, pl e as e visit w w w.

m arri- u k. or g or c o nt a ct i nf o @ m arri- u k. or g

A b o ut t h e a ut h or
Ri c h ar d West g art h, B E n g, C E n g, FI E T, 

F RI N A,  h as  b e e n  a cti v e  i n  d e v el o pi n g  

t h e M ar RI- U K i niti ati v e f or a n u m b er of 

y e ars. H e h as o v er 4 0 y e ars of e x p eri e n c e 

i n t h e d ef e n c e a n d m ariti m e s e ct ors as a n 

i n n o v ati o n str at e gist a n d b usi n ess a d vis er. 

H e  is  c ur r e ntl y  H e a d  of  C a m p ai g ns  at 

B M T. N A

A n i n d ustr y- g o ver n m e nt p art n ers hi p ai ms t o est a blis h a U K m ariti me net w or k 

a n d h el p re alis e t he s e ct or’s 2 0 5 0 t ar gets, writes Ri c h ar d West g art h

M ariti m e R es e ar c h a n d I n n o v ati o n U K

I n- d e pt h | R E S E A R C H 
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I n- d e pt h | G R E E N S HI P S

T h e N a v al Ar c hit e ct J ul y/ A u g ust 2 0 2 0 4 1

W
hil e  G r e e n  S hi p  of  t h e  

F ut ur e’s ( G S F) visi o n f or t h e 

i n d ustr y’s f ut ur e i n cl u d es all 

as p e cts  of  w or ki n g  t o w ar ds  e missi o ns  

fr e e m ariti m e tr a ns p ort, its a ptl y n a m e d 

‘ T h e  R et r ofit  Pr oj e ct’  i n v e sti g at e s  t h e  

p ot e nti al b e n e fits of i n v esti n g i n e xisti n g 

t e c h n ol o gi es. Fr e d eri k S c h ur Riis, H e a d 

of  G S F,  e x pl ai ns:  “ O u r  cli m at e  c a n n ot  

w ait f or t e c h n ol o gi es t o s c al e a n d f or t h e 

e ntir e gl o b al fl e et t o tr a nsiti o n t o t h es e 

n e utr al m e a ns of pr o p ulsi o n. F or y e ars t o 

c o m e, t h e l ar g est dri v er of p ositi v e i m p a ct 

o n  t h e  cli m at e  a g e n d a  will  c o m e  f r o m 

mi ni misi n g  t h e  c o ns u m pti o n  of  G H G  

e mitti n g  f u el.  E n e r g y  o pti mis ati o n,  as  

st u di e d i n o ur R etr o fit Pr oj e cts, is vit al f or 

o ur visi o n of a gr e e n er s hi p pi n g i n d ustr y ”

B as e d i n D e n m ar k, G S F is fi n a n c e d b y 

its 5 1 m e m b ers, 2 0 of w hi c h w er e i n v ol v e d 

i n t h e r etr o fit pr oj e ct a n d t hr e e of w h o m 

f e at ur e t h eir v ess els as t h e pr oj e ct’s c as e 

st u di es. First, M a ers k Ti a nji n , a m e di u m 

r a n g e ( M R) oil/ c h e mi c al t a n k er b uilt i n 

2 0 1 6  i n  S o ut h  K or e a.  S e c o n d,  H af ni a 

Lis e , a n ot h er 2 0 1 6- b uilt M R oil/ c h e mi c al 

t a n k e r,  a n d  fi n all y  D F D S’  Vi ct o ri a 

S e a w a ys , a r o- p a x v ess el b uilt i n It al y b a c k 

i n 2 0 0 9.

S c h ur  Riis  c o m m e nts  t h at  ori gi n all y 

t h e pr oj e ct w as m u c h s m all er a n d f o c us e d 

o n H af ni a’s M R t a n k er al o n e, b ut a fi er 

i nt e r e st  f r o m  t h e  i n d u st r y  a n d  G S F  

m e m b ers t his w as e x p a n d e d t o i n cl u d e 

a  f u rt h e r  t w o  s hi p o w n e r s.  Alt h o u g h  

t h e c as e st u d y p art n ers w er e s el e ct e d b y 

G S F, h e n ot es t h at t h e i n di vi d u al v ess els 

u s e d  w e r e  c h o s e n  b y  t h e  s hi p o w n e rs  

t h e ms el v e s,  b as e d  o n  e a c h  c o m p a n y’s  

st r at e gi c  c o nsi d e r ati o ns  s u c h  a s  fl e et  

c o m p ositi o n. F or e a c h v ess el st u di e d i n 

t h e r etr o fit r e p ort, w hi c h b e g a n i n J a n u ar y 

2 0 1 9 a n d e n d e d A pril 2 0 2 0, t h e r es p e cti v e 

s hi p o w n er a p pli e d a c ust o mis e d s el e cti o n 

of  e n e r g y  o pti misi n g  r et r ofits  r a n gi n g  

fr o m B W T S a n d h ull a ntif o uli n g pr o d u cts 

t o L E D li g hti n g a n d pr o p ulsi o n u p gr a d es.

W hil e  t h e  c a s e  st u di e s  c a n n ot  b e  

dir e ctl y c o m p ar e d, f o ur c o m m o n ar e as 

of  si g nifi c a nt  o pti mi s ati o n  p ot e nti al  

w e r e  i d e ntifi e d.  L a c k  of  a v ail a bl e  d at a  

( p a rti c ul a rl y  t h e  a b s e n c e  of  st e a m  

c o n s u m pti o n  d at a ),  w a st e d  e n e r g y  

c o ns u m pti o n d u e t o e x c essi v e el e ctri cit y 

p r o d u cti o n  a n d  i n effi ci e nt  li g hti n g,  

b e n efit s  of  pr o d u ct s  s u c h  as  l u b e  oil  

cl e a ni n g  a n d  a nti-f o uli n g  o v e rl o o k e d  

d u e  t o  t h ei r  e x p e ns e,  a n d  fi n all y  t h e  

a p pli c ati o n of di git al s ol uti o ns, s p e ci fi c all y 

m a c hi n e l e ar ni n g a n d AI. 

R e s ult s a n d a p pli c a bilit y 
F or H af ni a, t h e pr oj e ct’s o v er all fi n di n gs 

ar e d o u bl y b e n e fi ci al. “ O n e is t h e r etr o fit 

si d e i n or d er t o b e i n c o m pli a n c e wit h 

r e g ul ati o n c o mi n g u p t o 2 0 3 0 a n d t h er e b y 

als o n ot usi n g m or e b u n k er t h a n n e e d e d, 

b ut e q u all y i m p ort a nt is t h at fi n di n gs ar e 

i n c o o p er ati o n o n t h e n e w b uil di n g si d e 

w h e n m a ki n g s p e ci fi c ati o n a n d c o ntr a cts 

g oi n g f or w ar d,” e x pl ai ns J ør g e n Th u es e n, 

H af ni a’s  O S  fl e et,  n e w b uil di n g s  a n d  

pr oj e cts t e c h ni c al vi c e pr esi d e nt. 

M or e s p e ci fi c all y, t h e d at a g e n er at e d is 

of p arti c ul ar i nt er est, h e e x pl ai ns: “ We ar e 

alr e a d y w or ki n g o n di ff er e nt t o pi cs fr o m 

t h e  fi n di n gs  i n  t h e  r e p ort.  O n e  of  t h e 

l e ar ni n gs fr o m t h e pr oj e ct is t h at d at a is 

n e e d e d f or t h e o p er ati o n p att er n a n d l o a d 

pr o fil e f or di ff er e nt e q ui p m e nt o n b o ar d of 

t h e v ess el, n ot bi g d at a, b ut d e fi n e d d at a.”

A si d e  f r o m  t h e  r e p o rt’s  g e n e r al  

fi n di n gs, G S F’s pr oj e ct m a n a g er hi g hli g hts 

t h at a l a c k of c o o p er ati o n b et w e e n t h e 

p ur c h asi n g a n d o p er ati o n/ m ai nt e n a n c e 

d e p a rt m e nt s  w a s  a n  a r e a  of  i nt e r e st  

o bs e r v e d,  as  f o c us  is  oft e n  pl a c e d  o n  

t h e  i n di vi d u al  n e w b uil di n g’s  pri c e  a n d 

l e s s  s o  o n  f ut u r e  o p e r ati o n al  c o st s.  

W hil e  T h u es e n  p oi nts  o ut  t h at  cl os e r  

c o o p e r ati o n  b et w e e n  d e p a rt m e nt s  i s  

b e n e fi ci al, it’s n ot a cl e ar- c ut iss u e. “ We at 

H af ni a, as w ell as ot h er o w n ers, w or k t o 

a c hi e v e t h e b est b al a n c e b et w e e n p ur c h as e 

pri c e, s p e ci fi c ati o n, m a k ers, c o m m er ci al 

r e q uir e m e nt, m ai nt e n a n c e a n d o p e x c ost, 

as w ell as f ut ur e r e q uir e m e nts, et c o n all 

pr oj e cts, s o t his is r at h er c o m pl e x a n d n ot 

Gr e e n S hi p of t h e F ut ur e’s ‘ Th e R etr o fit Pr oj e ct’ pr o m ot es a p ot e nti al 2 1. 7 % 

f u el s a vi n g b y utilisi n g e n er g y o pti mis ati o n- b as e d r etr o fits

W h at d o es it m e a n t o b e a r etr o Tht s hi p of 
t h e f ut ur e ?

A f u el c o n s u m pti o n i m pr o v e m e nt of 2 7. 1 % c o ul d b e a c hi e v e d o n t h e H af ni a Li s e 

a c c or di n g t o t h e r e p ort
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bl a c k a n d w hit e,” h e st at es.

T h u e s e n  n ot e s  t h at  t h e  r ol e  of  

r et r o fitti n g  i n  H af ni a’s  d e c ar b o nis ati o n 

str at e g y h as n ot si g ni fi c a ntl y c h a n g e d as 

a r es ult of t h e r e p ort, it i nst e a d a cts as a 

s u p p ort m o vi n g f or w ar ds t o b est m e et 

u p c o mi n g i n d ustr y t ar g ets. H e a d ds: “It 

is al w a ys di ffi c ult t o l o o k i nt o t h e f ut ur e 

b ut w e will e x p e ct t h at i n a y e ar or t w o 

w e will s e e t h e first t a k e- o ff o n e xisti n g 

v e ss els  t h at  g r a d u all y  will  i m pr o v e  i n  

b u n k e r  c o n s u m pti o n  a n d  l o w e r  t h e  

e n vir o n m e nt al  f o ot pri nt  t o w ar ds  2 0 3 0, 

w hi c h will b e t h e first m aj or mil est o n e.”

E n er g y o pti mi s ati o n d at a
O pti mis ati o n  d at a  c al c ul at e d  f or  e a c h  

r et r o fit t e c h n ol o g y is a c c u m ul at e d i nt o 

o v er all p ot e nti al f u el a n d e missi o n s a vi n g 

fi g ur es f or e a c h c as e st u d y. Alt h o u g h t h e 

l o w est f u el s a vi n g p ot e nti al of 1 1. 1 % is 

r e c or d e d o n D F D S’ Vict ori a S e a w a ys , its 

C O 2  r e d u cti o n w as t h e l ar g est wit h a n 

e q ui v al e nt  of  7, 3 5 0t o n n e s  p e r  a n n u m  

s a v e d  e a c h  y e ar  c o m p ar e d  t o  H af ni a’s  

5, 2 0 8t o n n es a n d M a ers k’s 2, 4 2 5t o n n es. 

T hi s  l o w e r  fi g u r e  i s  l ar g el y  d u e  t o  

Vi ct o ri a  S e a w a y s ’  o p e r ati n g  r o ut e  

b et w e e n Ki el a n d Kl ai p e d a, a n d t h er ef or e 

t h e v ess el’s l o n g er o p er ati o n al h o urs p er 

y e ar c o m p ar e d t o t h e t w o M R t a n k ers, 

c o m m e nts S c h ur Riis. H e e x pl ai ns: “I n 

s h ort, it [Vict ori a S e a w a ys ] h as a l ot m or e 

h o u rs  a n d  mil es  s aili n g  p e r  y e ar  t h a n  

t h e t a n k ers, a n d it’s li k el y t o als o s ail at 

hi g h e r  s p e e d  [ b u r ni n g  m or e  f u el  p e r  

mil e] t h a n t h e t a n k ers as its r e v e n u e is 

b as e d o n h o w m a n y c ars a n d p ass e n g ers 

is c a n bri n g b a c k a n d f or w ar d b et w e e n t h e 

d esti n ati o ns i n a gi v e n p eri o d.”

T h e  hi g h e st  p ot e nti al  f u el  s a vi n g  

w hil e u p h ol di n g t h e t hr e e- y e ar R OI w as 

2 7. 1 % o n t h e H af ni a Lis e , b ut t his fi g ur e 

is d e p e n d e nt o n t h e i n cl usi o n of r o ut e 

o pti mis ati o n. Wit h o ut it, its f u el s a vi n gs 

dr o ps b y al m ost a t hir d t o 1 7. 5 %. W h et h er 

t his 2 7. 1 % is p ossi bl e i n r e alit y, S c h ur Riis 

c a n n ot c o n fir m, b ut h o p es t h at t h e r e p ort’s 

fi n di n gs c o ul d b e utilis e d b y s hi p o p er at ors 

a n d  s hi p o w n e r s  m a n a gi n g  l o n g-t e r m  

c h art ers t o d e b at e e n er g y o pti mis ati o n i n 

f ut ur e c o ntr a cts, r e g ar dl ess of w h o o w ns, 

c h art ers a n d o p er at es t h e s hi p. 

“ B y p utti n g t h e n u m b ers o ut t h er e, it 

is e asi er f or c o m p a ni es’ o p er ati n g o n a 

c h art er t o t al k t o t h eir i n di vi d u al c h art ers, 

as t h e y h a v e s o m et hi n g c o n cr et e as a f o c al 

p oi nt of dis c ussi o n. P ers o n all y, I b eli e v e 

t h at m a n y c h art ers will d o w h at t h e y c a n, 

wit hi n t h eir c o ntr ol, t o all o w f or m e as ur es 

li k e t his, as t h e y ar e j ust as a w ar e of o ur 

cli m at e iss u es as w e ar e a n d t h e y ar e li k el y 

s e e ki n g  m e as u r es  t o  r e d u c e  t h ei r  o w n  

n e g ati v e i m p a ct o n it,” h e e x pl ai ns.

Alt h o u g h  t h e  p r oj e ct  cl ai m s  t h at  

w h et h er c h art er ers c o ul d a n d s h o ul d us e 

r o ut e o pti mis ati o n as a d ail y pl a n ni n g 

t o ol  i s  o p e n  f o r  di s c u s si o n,  H af ni a’s  

c a s e  st u d y  st at e s  t h at  t h e  v e s s el  i s  

s u bj e ct t o li mit ati o ns of o p er ati n g i n a 

p o ol as w ell as its c h art er ers r est ri cti v e 

i nst r u cti o ns,  a n d  T h u es e n  a d mits  t h at 

r o ut e  o pti mi s ati o n  i s  a  r o a d bl o c k  f or  

e ffi ci e n c y, as t h e n at ur e of H af ni a Lis e ’s 

o p e r ati o ns  will  r e m ai n  u n pr e di ct a bl e.  

H e a d ds: “ R o ut e o pti mis ati o n is a n iss u e 

f or p ot e nti al ti m e a n d b u n k er s a vi n gs, 

a n d t h er e b y t h e e n vir o n m e nt al f o ot pri nt. 

H o w e v er, it is di ffi c ult t o d e fi n e t h e a ct u al 

s a vi n gs as w e c a n n ot pr e di ct w h at v o y a g e 

a t a n k er li k e H af ni a Lis e  will d o h er e a n d 

n o w, or i n t h e f ut ur e.” 

I n v e st m e nt s a n d s a vi n g s
T h e  r e p o rt’s  fi n di n g s  w e r e  a n al y s e d  

o n t h eir p ot e nti al t o d eli v er a f ull R OI 

wit hi n t hr e e y e ars, w hi c h S c h ur Riis s a ys 

is t h e ti m efr a m e t h at s u p pli ers ar e o fi e n 

f a c e d wit h w h e n t al ki n g t o s hi p o w n ers 

a n d li k e wis e t h at s hi p o w n ers’ t e c h ni c al 

d e p art m e nts ar e o Th e n c o n fi n e d t o. 

H o w e v er, h e p oi nts o ut t h at: “ Th e R OI 

n e e d e d is d e p e n d e nt o n t h e i n di vi d u al 

s hi p o w n e r,  t h ei r  li q ui dit y  a n d  a c c e s s  

t o  c a pit al  a n d  st r at e gi c  c o nsi d er ati o ns. 

Th o u g h, o bj e cti v el y s p e a ki n g, a n yt hi n g 

wit h a n e x p e ct e d p a y b a c k t h at is s h ort er 

t h a n  t h e  e x p e ct e d  r e m ai ni n g  lif e  of  a  

v e s s el,  i n cl u di n g  a  b uff e r  t o  a c c o u nt  

c h a n g es i n f u el pri c e, w o ul d m a k e s e ns e.”

Si g ni fi c a nt a d diti o n al p ot e nti al s a vi n gs 

ar e p ossi bl e wit h o ut t h e t hr e e y e ar R OI 

Vi ct ori a S e a w a y s ’ 

r etr o Tht c a s e 

st u d y Th n d s t h at 

t h e v e s s el’ s C O2 

e mi s si o n s c o ul d 

b e r e d u c e d 

b y 7, 3 5 0t o n n e s 

a n n u all y
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r e q uir e m e nt, a n d S c h ur Riis h o p es t h at t h e 

r e p ort will e n c o ur a g e s hi p o w n ers t o l o o k 

at c as es i n di vi d u all y r at h er t h a n l o c ki n g i n 

o n a s p e ci fi c R OI, a n a p pr o a c h h e b eli e v es 

t o b e fl a w e d d u e t o t h e v ol atil e n at ur e of 

f u el pri c es. H e a d ds: “ A c al c ul ati o n t o d a y 

will  l o o k  diff er e nt  t o m or r o w.  We  h a v e 

es p e ci all y s e e n t his i n c o n n e cti o n t o t h e 

2 0 2 0  gl o b al  s ul p h u r  c a p  r e q ui r e m e nts  

a n d t h e l ar g e d e cr e as e i n pri c es b e c a us e 

of C o vi d- 1 9.”

S a m pl e f u el pri c es us e d i n t h e r e p ort 

t o  c al c ul at e  o pti mis ati o n  fi g u r es  w e r e  

all t a k e n fr o m 2 0 1 8 b ut di ff er e d as t h e y 

r efl e ct e d  e a c h  c o m p a n y’s  i n d e p e n d e nt  

r e c o r d s  s p e cifi c  t o  t h ei r  o w n  v e s s el  

o p er ati o ns. W hil e S c h ur Riis a d mits t h e 

v ol atil e n at ur e of f u el pri c es c o ul d d et er 

s hi p o w n e r s  f r o m  p u r s ui n g  r et r ofit s,  

h e  a r g u e s  t h at  t h e  r e g ul at o r y  a n d  

e n vir o n m e nt al b e n e fits o ut w ei g h t his. 

“ A l ot of c o m p a ni es ar e e x p eri e n ci n g 

li q ui dit y iss u es, w hi c h li mits t h eir a bilit y 

t o i n v est a n d t h e b usi n ess c as e of e n er g y 

o pti mis ati o n h as b e c o m e w ors e d u e t o t h e 

l ar g e d e cli n e i n f u el pri c es, b ut t h e cli m at e 

iss u e  h as  n ot  c h a n g e d  a n d  r e g ul ati o n  

l o o ks t o o nl y b e s p e e di n g u p t h e c o mi n g 

y e ars. R etr o fits t h at mi g ht dri v e c osts u p 

t o d a y ar e li k el y t o b e a li c e ns e t o o p er at e 

i n t h e n e ar f ut ur e as m or e r e g ul ati o n is 

p ut i n pl a c e.”

T h e c a s e f or r etr o fitti n g 
Br e a ki n g e v e n o n r etr o fitti n g i n v est m e nts 

o n  a  v ess el  wit hi n  t hr e e  y e ars  m a y  b e 

u n c ert ai n, b ut S c h ur Riis i nsists t h at t h e 

l o n g-t er m b e n e fits of t h e r etr o fit pr oj e ct’s 

fi n di n gs will w ei g h h e a vil y i n t h e f ut ur e. 

“ R etr o fitti n g is a gr e at w a y of mi ni misi n g 

o ur i m p a ct o n t h e cli m at e i n a fi n a n ci all y 

s ust ai n a bl e m a n n er a n d s o m et hi n g t h at 

d o w n t h e r o a d will li k el y l e a d t o l ar g e 

c o m p etiti v e a d v a nt a g es as all of t h e n e utr al 

m e a ns of pr o p ulsi o n ar e f or e c ast e d t o b e 

m or e e x p e nsi v e t h a n t o d a y.” 

E v e n  aft e r  a  G H G  n e ut r al  f u el  i s  

i m pl e m e nt e d,  e n e r g y  o pti mi s ati o n  

r e m ai ns vit al, t h e pr oj e ct cl ai ms, a n d S c h ur 

Riis a d ds t h at t h e r e p ort’s a p pli c a bilit y i n 

s hi p pi n g’s gr e e n er f ut ur e, w h er e v ess els 

c o ul d b e r u n ni n g o n alt er n ati v e, f ut ur e 

f u els,  d e p e n ds  o n  t h e  t e c h n ol o g y  a n d  

s ol uti o ns  at  h a n d.  H e  c o n cl u d es:  “It  is 

di ffi c ult s p e c ul at e o n h o w v ess els will b e 

d esi g n e d i n t h e f ut ur e, b ut m a n y of t h es e 

s u g g est e d c h a n g es ar e v er y ti m e r esist a nt. 

W hil e t h er e will li k el y c o m e m or e u p d at es 

t o t h e t e c h n ol o g y s u g g est e d i n t h e r e p ort, 

fr o m w h er e w e ar e n o w t h er e is n o r e as o n 

t o b eli e v e a n y of t h e s ol uti o ns will b e c o m e 

c o m pl a c e nt  i n  t h e  n e ar  f ut u r e  u nl e ss  

s o m et hi n g r a di c al h a p p e ns t o t h e w a y w e 

d esi g n v ess els.” N A

F or m or e i nf or m ati o n, visit: 

gr e e ns hi p. or g/ pr oj e ct. 2 0 1 9-r etr o fit-s eri es

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 d’s 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 2 0 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 o si n g d at e f or n o mi n ati o n s i s
3 1 st D e c e m b er 2 0 2 0.

T h e A w ar d will b e a n n o u n c e d at t h e I n stit uti o n’ s 
2 0 2 1 A n n u al Di n n er.

N o mi n ati o n s 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 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 

S af et y A w ar d 2 0 2 0.i n d d   3 1 5/ 0 4/ 2 0 2 0   1 0: 3 8: 4 2
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PRINCIPAL MARINE ENGINEER  
Southampton - £55-65K
A significant brand within Marine and Offshore Design 
Consultancy is seeking a Marine Systems Engineer 
with strong design experience and exposure to various 
vessel types.

PROJECT ENGINEER 
London - £45-55K
This varied role will see you work across the internal 
team for this marine technology firm, overseeing 
planning, design and installation of systems from the 
office and at shipyards.

ELECTRICAL PLAN APPROVAL ENGINEER  
London - £35-40K
A leading Classification Society is looking for a 
Graduate with two years’ experience within ship 
electrical systems to carry our plan approval within 
Classification rules and regulations.
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4 5T h e N a v al Ar c hit e ct  J ul y/ A u g ust 2 0 2 0

DI A R Y

J ul y 2 0 - 2 4, 2 0 2 0

I M O I m pl e m e nt ati o n of I M O 

I n st r u m e nt s S u b- c o m mitt e e 

I nt er n ati o n al f or u m, 

I M O H e a d q u art ers, 

L o n d o n, 

U K

w w w.i m o. or g/ e n/ Me di a C e ntre

R es c h e d ul e d - T B C

S e pt e m b er 2 3 - 2 4, 2 0 2 0

F ull S c al e S hi p P e rf o r m a n c e

RI N A 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/ F ull _ Sc al e _ S hi p _ Perf or -

m a nc e _ C o nfere nc e _ 2 0 2 0

S e pt e m b er 3 0, 2 0 2 0

T h e R o a d t o M a riti m e A ut o n o m y

RI N A/ O n e S e a f or u m,

L o n d o n, 

U K

w w w.ri n a. or g. u k/ e v e nts _ pr o gr a m m e 

O ct o b er 7 - 9, 2 0 2 0

C o nt r a ct M a n a g e m e nt f o r S hi p    

C o nst r u cti o n, R e p ai r & D esi g n

RI N A 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 o ntr act _ M a n a g e m e nt _

Oct o b er _ 2 0 2 0

R es c h e d ul e d T B C

O ct o b er 1 4 - 1 5, 2 0 2 0

S m a rt S hi p Te c h n ol o g y

RI N A 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 v e nts _ pr o gr a m m e

O ct o b er  1 9 - 2 3, 2 0 2 0

I M O M a ri n e E n vi r o n m e nt P r ot e cti o n 

C o m mitt e e ( M E P C)

I nt er n ati o n al f or u m,

I M O H e a d q u art ers, 

L o n d o n, U K

w w w.i m o. or g/ e n/ Me di a C e ntre

O ct o b er 2 6 - 3 0, 2 0 2 0

P osi d o ni a

I nt er n ati o n al s hi p pi n g e x hi biti o n, 

At h e ns, Gr e e c e

w w w. p osi d o ni a- e v e nts.c o m/ 

R es c h e d ul e d d at e

N o v e m b er 4, 2 0 2 0

I c e Cl ass Vess els

RI N A 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 v e nts _ pr o gr a m m e 

N o v e m b er 1 6 - 2 0, 2 0 2 0

I M O M a riti m e S af et y C o m mitt e e 

( M S C)

I nt er n ati o n al f or u m,

I M O H e a d q u art ers, 

L o n d o n, U K

w w w.i m o. or g/ e n/ Me di a C e ntre 

N o v e m b er 3 0 - D e c e m b er 2, 2 0 2 0

P ost g r a d u at e R es e a r c h i n t h e fi el d 

of M a riti m e Te c h n ol o g y

I nt er n ati o n al c o nf er e n c e,  

K u al a L u m p ur, 

M al a ysi a

w w w.ic e p.c o m. m y/i p mc

D e c e m b er 2 - 3, 2 0 2 0

Hist o ri c S hi ps

RI N A 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 v e nts _ pr o gr a m m e

D e c e m b er 7 - 1 1, 2 0 2 0

I M O C o u n cil

I nt er n ati o n al f or u m,

I M O H e a d q u art ers,

L o n d o n, 

U K

w w w.i m o. or g/ e n/ Me di a C e ntre

2 0 2 1

F e br u ar y 2 - 5, 2 0 2 1

S M M

I nt er n ati o n al e x hi biti o n, 

H a m b ur g, 

G er m a n y

w w w.s m m- h a m b ur g.c o m/ e n/

R es c h e d ul e d d at e

M a y 9 - 1 3, 2 0 2 1

1 1t h S y m p osi u m o n C a vit ati o n

I nt er n ati o n al c o nf er e n c e, 

D a ej e o n C o n v e nti o n C e ntr e

D a ej e o n, K or e a

c a v 2 0 2 1. or g

Di s cl ai m er

D u e t o t h e r a pi dl y c h a n gi n g n at ur e of e v e nt s all i nf or m ati o n i s t h e b e st a v ail a bl e at 

t h e ti m e of g oi n g t o pr e s s.

N A _ J ul- A u g 2 0 _ 4 5.i n d d   4 5 0 1/ 0 7/ 2 0 2 0   1 0: 2 5: 0 4



Pl e a s e n o t e all p ri c e s i n cl u d e p o s t a g e & p a c k a gi n g

B o o k s

RI N A p u bli c ati o n s

J o u r n al s

P u bli s h e d 1 0 ti m e s a y e ar

• Pr o vi di n g u p-t o- d at e t e c h ni c al i nf or m ati o n o n c o m m er ci al s hi p  
 d esi g n, c o nstr u cti o n a n d e q ui p m e nt.
• R e g ul ar r e p orts o n c e ntr es of s hi p b uil di n g
 a cti vit y w orl d wi d e.
• C o m pr e h e nsi v e, t e c h ni c al d es cri pti o ns
 of t h e l at est n e w b uil di n gs.
• N e ws, vi e ws, r ul es &
 r e g ul ati o ns, t e c h n ol o g y,
 C A D/ C A M, i n n o v ati o ns.

• I n  d e pt h  c o v er a g e  of  all  a s p e ct s  of  s hi pr e p air  a n d   
 c o n v er si o n  w or k  a n d  c o m pr e h e n si v e  t e c h ni c al   
 d es cri pti o ns of m aj or c o n v ersi o n pr oj e cts.
• R e g ul ar r e gi o n al s ur v e ys o n t h e 
 m aj or s hi pr e p air c e ntr es.
• D e v el o p m e nts i n s hi p b o ar d a n d
 s hi p y ar d e q ui p m e nt t e c h n ol o g y.
• C o ntr a ct n e ws, a p p oi nt m e nts, i n d ustr y vi e ws, 
 n e w r e g ul ati o ns.

P u bli s h e d Q u ar t erl y

• I n  d e pt h  c o v er a g e  of  s m all  cr aft/s m all  s hi p  d esi g n,  b uil di n g  &  
 t e c h n ol o g y.
• S p e ci alist  s e cti o ns  i n cl u d e:  f ast  f erri es,  t u gs,  s al v a g e  &  offs h or e,
 p atr ol  &  p ar a milit ar y  cr aft,  c o ast al  &  i nl a n d  w at er w a y  v ess els,
 pil ot b o ats, pr o p ulsi o n a n d tr a ns missi o ns.
• A d v a n c es i n c o nstr u cti o n m at eri als, el e ctr o ni cs,
 m ari n e e q ui p m e nt.
• C o ntr a ct n e ws a n d t h e l at est
 m ar k et d e v el o p m e nts.

P u bli s h e d 6 ti m e s a y e ar

2 0 2 0   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  £ 2 0 3  £ 2 0 3  £ 2 5 9
R est of E u r o p e  £ 2 1 3  £ 2 0 3  £ 2 6 8
R est of W o rl d  £ 2 2 8  £ 2 0 3  £ 2 8 4
†I n cl 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 2 0   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  £ 7 0  £ 7 0  £ 9 2
R est of E u r o p e  £ 7 6  £ 7 0  £ 9 9
R est of W o rl d  £ 8 4  £ 7 0  £ 1 0 8
†I n cl u d es p + p

*I n cl usi v e of V A T

2 0 2 0   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 5 0  £ 1 5 0  £ 1 8 3
R est of E u r o p e  £ 1 5 8  £ 1 5 0  £ 1 9 2
R est of W o rl d  £ 1 8 1  £ 1 5 0  £ 2 1 4
†I n cl 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 5 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 2 0     

M e m b ers P art R ef: I J M E 2 0 S et R ef: S T 2 0  
P a rt A 1  P a rt A 2  P a rt A 3  P a rt A 4  S et            
£ 2 0  £ 2 0  £ 2 0         £ 2 0  £ 5 4

 N o n- M e m b ers P art R ef: I J M E 2 0 S et R ef: S TI 2 0 
P a rt A 1  P a rt A 2  P a rt A 3  P a rt A 4  S et
£ 2 7  £ 2 7        £ 2 7  £ 2 7  £ 8 8  

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 2 0
  

M e m b ers P art R ef: I J S C T 2 0 S et R ef: S S 2 0  
P a rt B 1  P a rt B 2  S et  
£ 2 0    £ 2 0  £ 3 5

N o n- M e m b ers P art R ef: I J S C T 2 0 S et R ef: S SI 2 0  
P a rt B 1  P a rt B 2  S et

£ 2 7  £ 2 7        £ 4 8      

T h e T r a n s a c T i o n s o f 

T h e r o y al in s ti t u ti o n of 
n a v al a r c hi t e c t s

 

 

I n t e r n a ti o n al J o u r n al of 
S m all C r af t Te c h n ol o g y

U ntitl e d- 2   1 1 7/ 0 9/ 2 0 1 0   0 9: 5 3: 3 9

T h e T r a n s a c T i o n s o f 

T h e r o y al in s ti t u ti o n of 
n a v al a r c hi t e c t s

  

 

I n t e r n a ti o n al J o u r n al o f 
M a ri ti m e E n gi n e e ri n g

U ntitl e d- 1   1 1 7/ 0 9/ 2 0 1 0   0 9: 5 2: 5 2

I J M E - i s p u bli s h e d i n M ar c h, J u n e, S e pt e m b er & D e c e m b er. T h e 
I J M E pr o vi d e s a f or u m f or t h e r e p orti n g a n d di s c u s si o n of t e c h ni c al 
a n d  s ci e nti fi c  i s s u e s  a s s o ci at e d  wit h  t h e  d e si g n,  c o n str u cti o n  a n d 
o p er ati o n of m ari n e v e s s el s & o Th 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 dt   1 3 0/ 0 6/ 2 0 2 0   1 1: 2 8: 1 6



C o nf e r e n c e P a p e r s

O R D E R F O R M

P a y m e nt  D et ails:   P a y m e nts  m ust  b e  m a d e  i n  p o u n ds  st erli n g  t o  RI N A  b y  st erli n g  c h e q u e  
dr a w n o n a U K b a n k, I nt er n ati o n al M o n e y Or d er or Cr e dit C ar d, w e a c c e pt Vis a, M ast er c ar d, or 
A M E X. 

I e n cl os e a c h e q u e f or                                                                     p a y a bl e t o RI N A.

Pl e as e c h ar g e m y Cr e dit C ar d N o:

E x pir y d at e:                   S e c urit y c o d e:             Si g n at ur e:                                                       

Pri nt n a m e:                                                                                                                            

N a m e:                                                                                                                                             

A d dr ess:                                                                                                                                          

C o u ntr y:                                                          P ost c o d e:                                                                  

Tel:                                           F a x:                                     E m ail:                                                                      

Pl e as e all o w 3 0 d a ys f or dis p at c h a n d d eli v er y.  P ost t o:   

T h e P u bli c ati o ns D e p a rt m e nt, RI N A, 8- 9 N o rt h u m b e rl a n d St r e et, L o n d o n W C 2 N 5 D A, U K.   

Tel: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2  or F a x: + 4 4 ( 0) 2 0 7 2 5 9 5 9 1 2.

Pl e a s e s e n d m e t h e f oll o wi n g :

                                                                 R E F J ul/ A u g 2 0

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 2 0  I nfl ue nce of E E DI o n S hi p Desi g n & O per ati o n 2 0 2 0 E E DI 2 0       £ 3 5                      £ 1 7. 5 0

 I nter n ati o n al C o nfere nce o n A ut o n o m o us S hi ps 2 0 2 0  Ref: A S 2 0     £ 6 0     £ 3 0

 D a m a ge d S hi p V 2 0 2 0  Ref: D S 2 0        £ 7 0     £ 3 5

 H u m a n F act ors Ref: H F 2 0         £ 1 3 0       £ 6 5

 M ari ne Desi g n Ref: M D 2 0         £ 1 4 0       £ 7 0

 L N G/ L P G a n d Alter n ati ve F uel S hi ps Ref: L N G/ L P G 2 0      £ 7 0       £ 3 5

2 0 1 9  M ari ne I n d ustr y 4. 0 Ref: MI 1 9        £ 6 0       £ 3 0

 I C C A S 2 0 1 9 Ref: I C C A S 1 9         £ 1 4 0       £ 7 0

 I nter n ati o n al C o nfere nce o n Wi n d Pr o p ulsi o n Ref: WI N 1 9     £ 1 4 0       £ 7 0  

 P o w e r & P r o p ulsi o n Alt e r n ati v es f o r S hi ps 2 0 1 9  R ef: P P A 1 9     £ 1 1 0      £ 7 0

 D esi g n & O p e r ati o n of Wi n d F a r m S u p p o rt Vess els  R ef: W F V 1 9      £ 6 0     £ 3 0

 P r o p ell e rs – R es e a rc h, D esi g n, C o nst r u cti o n & A p pli c ati o n  R ef: P R O 1 9      £ 9 0     £ 4 5

 D esi g n & O p e r ati o n of P ass e n g e r S hi ps  R ef:  P A S S 1 9      £ 7 0     £ 3 5

 Desi g n & C o nstr ucti o n of S u per & Me g a Yac hts  Ref: S M Y 1 9     £ 1 4 0       £ 7 0

 Wars hi p 2 0 1 9: M ulti- R ole Vessels  Ref: W S 1 9       £ 1 4 0       £ 7 0

2 0 1 8  S m art S hi p Tec h n ol o g y 2 0 1 8  Ref: S S T 1 8       £ 1 3 0       £ 6 5

 S U R V 9 - S ur veill a nce, Se arc h a n d Resc ue Cr aft  Ref : S U R V 9 1 8     £ 9 0     £ 4 5

 D a m a ge d S hi p I V 2 0 1 8  Ref: D S 1 8        £ 1 1 0     £ 5 5

 Wars hi p 2 0 1 8: Pr oc ure me nt of F ut ure S urf ace Vessels Ref: W S 1 8     £ 1 4 0     £ 7 0

 H u m a n F act ors 2 0 1 8 Ref: H F 1 8        £ 1 1 0     £ 5 5

 F ull Sc ale S hi p Perf or m a nce C o nfere nce 2 0 1 8  Ref : F S S P 1 8     £ 1 4 0     £ 7 0

N o n- M e m b ers M e m b ers

If U S B f o r m a t i s r e q ui r e d pl e a s e a d d U S B 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 m or e i nf or m ati o n o n pr e vi o us c o nf er e n c e pr o c e e di n gs or a p u bli c ati o ns c at al o g u e,  pl e as e c o nt a ct t h e P u bli c ati o ns 
d e p art m e nt o n: Tel: + 4 4 ( 0) 2 0 7 2 3 5 4 6 2 2, E m ail: p u bli c ati o ns @ri n a. or g. u k or We bsit e: htt p:// w w w.ri n a. or g. u k

P RI V A C Y
P ers o n al d at a h el d b y RI N A will o nl y b e us e d i n c o n n e cti o n wit h RI N A a cti viti es, a n d will n ot b e p ass e d t o t hir d  p arti es f or ot h er 
us e. F ull d et ails of RI N A’s Pri v a c y P oli c y ar e a v ail a bl e o nli n e. 

I wis h t o r e c ei v e i nf or m ati o n o n t e c h ni c al d e v el o p m e nts i n or r el at e d t o t h e m ariti m e i n d ustr y a n d o n f ut ur e RI N A e v e nts. 
        I u n d erst a n d t h at I m a y st o p r e c ei vi n g  s u c h i nf or m ati o n at a n y ti m e.
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S A VI N G T H E O C E A N S
O N E S HI P A T A TI M E

w w w . s o ni h ull. c o m        T el:   + 4 4 ( 0) 2 4 7 6 1 0 5 1 5 0        E m ail:  i nf o @ s o ni h ull. c o m

Fit a n d f or g et a ntif o uli n g s y st e m s f or b o x c o ol er s, s e a c h e st s, 
str ai n er s, h ull s, st e eri n g g e ar, pr o p ell er s a n d s h aft s. S o ni h ull  
pr ot e ct s y o ur v e s s el w h er e v er y o u h a v e u n w a nt e d bi o-f o uli n g.

N O BI O CI D E S, N O D RI L LI N G, N O W E L DI N G, N O I C A F A N O D E S,
N O C O P P E R, N O MI C R O - P L A S TI C S ... N O B R AI N E R.

R e d u c e s c a pit al a n d M R O c o st s b y u p t o 9 0 %  
c o m p ar e d t o i m pr e s s e d - c urr e nt s y st e m s.
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