
J  

Europaisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  1 3 7   6 2 5  

A 1  

©  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  84305436.2 

©  Date  of  filing:  09.08.84 

©  int.  ci/:  B  63  B  2 5 / 0 0  

®  Priority:  10.08.83  US  522070 

©  Date  of  publication  of  application: 
17.04.85  Bulletin  85/16 

©  Designated  Contracting  States: 
BE  DE  FR  GB  IT  NL  SE 

©  Applicant:  MCDERMOTT  INTERNATIONAL.  INC. 
1010  Common  Street  PO  Box  60035 
New  Orleans  Louisiana  70160{US) 

©  Inventor:  Foster,  Isaac  R.,  Jr. 
2826  St.  Charles  Avenue 
New  Orleans  Louisiana  70115<US) 

©  Inventor:  Payne,  Donald 
1102  Napoleon  Avenue 
New  Orleans  Louisiana  70115(US) 

©  Inventor:  Howson,  Robert  E. 
5632  Durham  Drive 
New  Orleans  Louisiana  701  14(US) 

©  Representative:  Cotter,  Ivan  John  et  al, 
D.  YOUNG  &  CO.  10  Staple  Inn 
London  WC1V7RDIGB) 

10 
CM 
(0 

w  

©  Transport  of  prefabricated  offshore  structures. 
@  A  system  for  ocean  transport  of  prefabricated  offshore 
structures  includes  a  self-propelled  sea-going  vessel  (12) 
having  a  submersible  mid  deck  (14)  and  one  or  more  raised 
decks  (18,  20).  Ballasting  equipment  is  provided  in  the  vessel 
(12)  for  submerging  the  mid  deck  (14)  to  a  level  at  least  deep 
enough  to  permit  the  floating  of  a  shallow  draft  barge  (16) 
over  the  mid  deck.  The  shallow  draft  barge  carries  a 
prefabricated  offshore  structure  (10)  such  as  a  drill  jacket. 
The  barge  (16)  with  the  offshore  structure  (10)  loaded 
thereon  is  floated  over  the  submerged  mid  deck  (14),  and  the 
vessel  is  then  deballasted  to  raise  the  mid  deck.  With  the 
barge  (16)  lifted  out  of  the  water,  the  barge  is  fixed  to  the 
vessel  (12)  which  may  then  transport  the  barge  and  its  cargo 
over  an  ocean  to  any  offshore  drilling  she. 
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(12)  for  submerging  the  mid  deck  (14)  to  a  level  at  least  deep 
enough  to  permit  the  floating  of  a  shallow  draft  barge  (16) 
over  the  mid  deck.  The  shallow  draft  barge  carries  a 
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thereon  is  floated  over  the  submerged  mid  deck  (14),  and  the 
vessel  is  then  deballasted  to  raise  the  mid  deck.  With  the 
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over  an  ocean  to  any  offshore  drilling  site. 





This  invention  relates  to  the  transport  of  p re fabr ica ted   of fshore  

structures,   for  example  drill  j a c k e t s .  

A  drill  jacket  is  an  elongated  offshore  s tructure  made  up  of  a 

plurality  of  tubular  members  with  cross  bracing.  The  s t ructure   is  ins ta l led  

by  lowering  it  to  rest  on  the  sea  bottom.  The  jacket  is  secured  in  this 

position  and  functions  to  support  a  deck  unit  and  hydrocarbon  p roduc t ion  

equipment  above  the  water  line.  The  deck  unit,  which  usually  comprises  a 

flat  deck  area  with  a  plurality  of  legs  extending  downwardly  t h e r e f r o m ,  

provides  support  for  oil  drilling  and  recovery  equipment.  These  componen t s  

make  up  an  offshore  f ac i l i ty .  

The  manufacture   of  p re fabr ica ted   components  of  such  an  of fshore  

facility  has  in  the  past  required  that  the  fabrication  yards  or  sites  be  bui l t  

relatively  close  to  a  final  desired  location  for  the  facility.  Most  of  these  

yards  are  located  near  shallow  water  areas.  When  components  are  f a b r i c a t e d  

in  such  yards,  the  components  may  be  loaded  onto  barges  having  shal low 

drafts.  The  barges  are  then  towed  to  the  final  location  for  installation  of  t he  

facility.  Such  a  procedure  may  be  reliably  accomplished  safely  if  the  seas  

are  calm  and  if  the  duration  of  such  a  tow  is  no  more  than  a  day  or  two,  

since  weather  forecasts   for  such  short  durations  are  usually  fairly  re l iab le .  

However,  even  though  a  tow  may  be  of  short  duration,  long  delays  may  be 

experienced  while  waiting  for  calm  seas.  When  these  tows  do  arrive  at  t he  

installation  site,  the  barges  may  be  moored  in  shallow  water  alongside  t h e  

construction  equipment  at  the  site,  which  equipment  may  include,  for  

example,  cranes  mounted  on  flat  ba rges .  

Offshore  facility  components  may  often  be  built  more  economica l ly  

at  fully  integrated  fabricat ion  yards.  However,  due  to  existing  f avorab le  

conditions  at  such  fabrication  yards  and  the  quantity  thereof  being  l imi ted  

by  the  cost  of  building  them,  such  fabrication  yards  may  be  located  a t  

extreme  distances  from  the  final  offshore  facility  locations.  The  t e chn i ca l  

and  safety  risks  of  long  tows,  however,  make  it  difficult  for  these  r e m o t e  

yards  to 



compete  with  fabricat ion  yards  located  near  the  final  offshore  facili ty  s i t e s .  

Shallow  draft   barges  for  loading  offshore  s t ruc tu res   in  the  typically  shal low 

waters,   because  of  the  size  and  bulk  of  such  s t ruc tu res ,   may  be  unstable  in  open 

sea  thus  requiring  periods  of  calm  weather   for  towing  safety  and,  t h e r e f o r e ,  

long  delays  may  be  exper ienced  while  waiting  for  these  calm  conditions.  On 

long  tows  such  as  over  an  ocean,  there  is  also  no  assurance ,   as  previously  n o t e d ,  

that  good  weather   and  calm  seas  will  prevail  throughout   the  t ranspor t .   Rough 

seas  may  in  addition  cause  severe  fatigue  or  other  damage  to  the  o f f shore  

components   during  a  tow  by  b a r g e .  

The  fatigue  stresses  during  such  t r anspor t   are  increased  with  h i g h e r  

acce le ra t ions   during  the  roll  of  the  t ranspor t   s t ruc tu re .   Barges  typically  have  a  

low  period  of  roll  with  resulting  high  acce le ra t ions   during  the  roll  as  c o m p a r e d  

to  a  se l f -propel led   sea-going  vessel.  Fu r the rmore ,   the  total  fatigue  stresses  on 

an  offshore  s t ructure   during  a  t ransport   of  specif ied  length  is  related  to  t he  

duration  of  t ranspor t .   The  speed  of  a  barge  being  towed  is  typically  slow  as  

compared  to  the  speed  of  a  se l f -propel led  sea-going  vessel  result ing  typically  in 

more  than  twice  as  many  fatigue  cycles  when  an  offshore  s t ruc ture   is  towed  by 

barge.  Thus,  in  calm  seas  as  well  as  rough  seas,  the  number  of  and  severity  o f  

fatigue  s t resses   on  an  offshore  s t ruc ture   being  towed  by  barge  may  be  m u c h  

greater,   resulting  in  increased  risk  of  damage  over  what  would  be  the  case  if  t h e  

offshore  s t ruc ture   were  being  carr ied  by  a  sea-going  vessel  over  the  s a m e  

d i s t a n c e .  

Since  a  barge  deck  is  typically  low  in  the  water ,   an  offshore  s t ruc ture   is 

subjected  undesirably  to  the  s t ressful   pounding  of  waves  t he reaga ins t .   This  o f  

course  becomes  more  of  a  problem  as  the  length  of  tow  is  increased  and  as  t h e  

seas  become  rougher.  It  is  thus  desirable  to  raise  an  offshore  s t ruc ture   so  t h a t  

it  is  disposed  higher  than  and  thus  out  of  the  way  of  the  waves  during  a  t y p i c a l  

storm  as  well  as  during  other  weather   c o n d i t i o n s .  

Since  the  fabricat ion  yards  are  usually  located  near  shallow  water,   ships 

for  carrying  such  s t ruc tures   may  typically  be  incapable  of  gett ing  close  enough 

for  loading  of  the  s t ruc tures   direct ly   thereon .   In  addition,   such  p r e f a b r i c a t e d  



offshore  s t ruc tures   may  be  longer  and/or  wider  than  the  ships  on  which  it  is 

desirable  to  load  t h e m .  

According  to  the  invention  there  is  provided  a  method  of  loading  a 

prefabr ica ted   offshore  structure  for  transport   from  a  fabr icat ion  yard  

adjacent  shallow  water  to  a  final  site  for  installation,  the  me thod  

compris ing:  

floating  a  barge  to  a  position  adjacent  the  fabrication  yard;  

skidding  the  offshore  s tructure  from  the  fabrication  yard  onto  t he  

barge ;  

floating  the  barge  to  a  deep  water  a r ea ;  
sailing  a  self-propelled  transport   vessel  to  the  deep  water  a r ea  

adjacent  the  barge,  the  vessel  having  a  mid  deck  and  at  least  one  deck 

raised  above  the  mid  deck;  

maintaining  the  raised  deck  above  water  level  while  ballasting  the  

vessel  to  submerge  the  mid  deck  to  a  depth  which  is  equal  at  least  to  t he  

draft  of  the  barge  with  the  offshore  s t ructure   disposed  t h e r e o n ;  

floating  the  barge  over  the  submerged  mid  deck; 

deballasting  the  vessel  to  raise  the  mid  deck  above  water  level  to  

support  the  barge  and  the  offshore  s t ructure;   and 

securing  the  barge  to  the  vessel  and  securing  the  offshore  s t r u c t u r e  

on  the  barge  whereby  the  offshore  s t ructure   may  be  t ranspor ted   over  an 

ocean  to  a  final  site  for  ins ta l la t ion .  

The  invention  also  provides  a  system  for  t ransporting  a  p r e f a b r i c a t e d  
offshore  s t ructure,   the  system  compris ing:  

a  sea-going  self-propelled  vessel  having  a  well  deck  and  at  least  one 
raised  deck  with  means  in  the  vessel  for  submerging  the  well  deck  to  a 
selected  depth  without  submerging  the  raised  deck;  

a  barge  having  a  draft  which  is  less  than  said  selected  depth  when 

loaded  with  a  p refabr ica ted   offshore  s t ructure  and  a  length  which  is  less 

than  a  length  of  the  well  deck,  the  barge  being  disposed  on  the  well  deck  and 

having  a  top  surface  for  supporting  a  p refabr ica ted   offshore  s t r u c t u r e ;  

means  on  the  barge  for  skidding  a  prefabr icated  offshore  s t r u c t u r e  

onto  the  barge;  and 

means  for  securing  the  barge  to  the  vessel  and  for  securing  a 

prefabr icated  offshore  structure  on  the  barge  for  ocean  t ransport   of  the  

offshore  s t r u c t u r e .  



The  invention  can  be  so  embodied,  as  described  hereinbelow,  as  a 

system  and  method  that  can  provide  one  or  more  of  the  following 

advantageous  f e a t u r e s .  

(i)  They  can  provide  long  distance  ocean  transport  of  p r e f a b r i c a t e d  

offshore  s t ruc tures   which  is  both  fast  and  safe,  thus  ensuring  that  t he  

components  arrive  undamaged  and  on  t ime .  

(ii)  They  can  provide  quick,  safe,  and  reliable  t ranspor ta t ion  over  an 

ocean  of  p re fabr ica ted   offshore  s t ruc tures   from  a  fabrication  yard  nea r  

shallow  w a t e r .  

(iii)  They  can  minimize  the  number  of  and  severity  of  fatigue  stresses  on 

an  offshore  s t ruc ture   during  ocean  t ransport   thereof  so  as  to  minimize  t he  

risk  of  damage  to  the  offshore  s t r u c t u r e .  

(iv)  They  can  raise  an  offshore  s t ruc ture   for  ocean  transport  so  that  it  is 

disposed  higher  than. and  thus  out  of  the  way  of  the  waves  during  a  typica l  

storm  to  thus  minimize  risk  of  damage  to  the  offshore  s t r u c t u r e .  

(v)  They  can  enable  t ransportat ion  of  a  prefabr icated  offshore  s t r uc tu re  

which  is  longer  than  the  length  of  a  ship  used  in  the  t r a n s p o r t a t i o n .  

(vi)  They  can  provide  more  eff ic ient   transport  of  bulky  p r e f a b r i c a t e d  

offshore  s t r u c t u r e s .  

(vii)  They  can  render  it  pract ical   and  commercial ly  advantageous  to 

utilize  any  suitably  outfitted  fabricat ion  yard  or  site  to  manufacture   large 

bulky  offshore  s t ructures   for  installation  at  desired  offshore  sites  anywhere 

in  the  wor ld .  

The  invention  will  now  be  further   described,  by  way  of  i l lus t ra t ive  

and  non-limiting  example,  with  re ference   to  the  accompanying  drawings, . 



in  which :  

Fig.  1  is  a  pe rspec t ive   view  of  a  system  embodying  the  invention  with  a  

p re fabr ica ted   offshore  s t ruc tu re   loaded  thereon  for  t r a n s p o r t ;  

Fig.  2  is  a  top  plan  view  i l lus t ra t ing   the  loading  of  a  jacket  from  a  

fabricat ion  yard  onto  a  shallow  draft   b a r g e ;  

Fig.  3  is  a  view  similar  to  Fig. 2  i l lustrat ing  the  loading  of  a  deck  u n i t ;  

Fig.  4  is  a  top  plan  view  showing  the  or ientat ion  of  a  barge  loaded  with  1a 

prefabr ica ted   offshore  s t ruc ture   to  a  t ranspor t   vessel  before  the  barge  is 

floated  onto  a  mid  deck  of  the  v e s s e l ;  

Fig.  5  is  a  side  e levat ional   view  of  the  t ransport   vessel  with  its  mid  d e c k  

submerged ;  

Fig.  6  is  an  enlarged  sect ional   view  taken  along  line  6-6  of  Fig.  4; 

Fig.  7  is  a  sec t ional   view  similar  to  Fig.  6  with  the  barge  shown  posi t ioned 

over  the  vessel  mid  d e c k ;  

Fig.  8  is  a  view  similar  to  Fig.  7  a f ter   the  t ranspor t   has  been  floated  t o  

support  the  barge  loaded  with  the  p r e f ab r i ca t ed   offshore  s t r u c t u r e ;  

Fig.  9  is  a  top  plan  view  of  the  vessel  with  barge  and  p r e f a b r i c a t e d  

offshore  s t ruc tu re   assembled  for  ocean  t r a n s p o r t ;  

Fig.  10  is  a  side  e leva t iona l   view  of  the  embodiment   shown  in  Fig.  9; 

Fig.  11  is  a  side  e levat ional   view  showing  an  i n t e r m e d i a t e   position  dur ing 

the  launching  of  a  jacket   from  a  special ly  designed  shallow  draft   b a r g e ;  

Fig.  12  is  a  side  e leva t iona l   view  of  equipment   used  in  off-loading  a  

shallow  draft  barge  used  in  accordance   with  the  i nven t i on ;  

Fig.  13  is  a  top  plan  view  showing  the  relative  size  and  or ienta t ion  of  a  

shallow  draft  barge  used  in  accordance   with  the  invention  and  a  c o n s t r u c t i o n  

barge  for  off- loading  the  shallow  draft   barge;   and 

Fig.  14  is  a  s chema t i c   plan  view  of  a  vessel  loaded  with  two  ba rges  

positioned  cross-wise  to  the  vessel  length  and  carrying  two  smaller   o f f sho re  

s tructures  in  accordance   with  an  a l t e r n a t i v e   embodiment   of  the  i n v e n t i o n .  

Referring  to  Fig.  1,  there  is  shown  a  system  for  t ranspor t ing   large  bulky 

prefabr ica ted   offshore  s t ruc tu res   such  as,  for  example,   drill  jacket   10  u t i l iz ing  

a  sea-going  se l f -propel led   vessel  such  as  the  ship  generally  des ignated   12.  The 



ship  12  includes  a  power  plant  for  propulsion  as  well  as  bal last ing  equipment  for  

submerging  a  mid  or  well  deck  14  to  a  level  which  is  below  the  draft  of  a 

shallow  draf t   barge  16.  Ship  12  includes  raised  forward  and  aft  decks  18  and  20 

respec t ive ly .   These  decks  18  and  20  are  provided  with  a  height  to  remain  above 

the  water   line  and  are  suitably  sized,  in  a cco rdance   with  principles  of  common 

knowledge  to  those  or  ordinary  skill  in  the  art  to  which  this  invent ion  per ta ins ,  

to  maintain   s tabi l i ty   and  f loatation  of  the  vessel  while  mid  deck  14  is 

submerged  to  a  depth  for  barge  16  with  j acke t   10  to  be  f loated  over  the  top  of 

the  deck  14.  A  fixed  suitable  connect ion  means  may  be  provided  for  secur ing 

the  barge  16  to  vessel  12  such  as  the  at  least  four  point  t i e -down  sys tem 

i l lustrated  at  24.  Although  a  drill  jacket   is  used  as  an  example   herein,  this  

invention  is  meant   to  include  procedures  and  apparatus  for  t r anspor t ing   various 

other  p r e f a b r i c a t e d   offshore  s t ructures   such  as  decks  or  m o d u l e s .  

In  both  Figs.  2  and  3,  a  fabricat ion  yard   40  is  i l lustrated  ad jacen t   shallow 

water  42  which  is  sufficiently  deep  for  shallow  draft  barge  16,  but  has 

insuff icient   depth  for  positioning  ship  12  for  loading  of  a  drill  j acke t   10  d i rec t ly  

onto  the  ship.  In  order  to  load  drill  jacket   10  onto  a  sea-going  vessel  for  sa fe  

and  fast  ocean  t ranspor t   to  an  i n s t a l l a t i o n   s i t e ,   the  drill 

jacket  10  is  d i scharged   from  the  fabr ica t ion   yard  40  onto  barge  16  which  in  turn  

is  towed  into  deep  water  (that  is;  water  which  is  suff iciently  deep  for  a  s e a -  

going  self  p ropel led   vessel  such  as  ship  46  shown  in  Fig.  4)  for  loading  onto  ship 

46  as  will  h e r e i n a f t e r   be  desc r ibed .  

In  Fig.  2,  drill  jacket  10  is  shown  being  skidded  onto  shallow  draft   barge  

16  by  means  such  as  portable  load-out  rails  or  guides  28.  Jacket   10  is  provided 

with  a  plural i ty   of  skids  30  which  slide  along  rails  28  and,  at  the  i n t e r f a c e  

between  bulkhead  32  and  barge  16,  onto  rails  or  tracks  34  on  the  top  surface  o f  

the  barge  16.  Fig.  3  shows  the  loading  of  an  offshore  drilling  p l a t fo rm  deck  uni t  

36  onto  a  barge  16.  Here  again,  rails  28  and  tracks  34  are  ut i l ized  on  which 

skids  slide  to  support   the  downwardly  ex tending   legs  38  of  deck  unit  36. 

After  it  is  loaded,  barge  16  is  f loa ted   and  vessel  46  is  sailed  into  t h e  

positions  shown  in  Fig.  4  in  deep  water  with  respect   to  each  other  and,  as  shown 

in  Fig.  5,  vessel  46  is  ballasted  by  means  such  as  ballast  tanks  s c h e m a t i c a l l y  



indicated  at  47  to  submerge  its  mid  deck  48.  Vessel  46  includes  forward  and  a f t  

raised  decks  50  and  52  respec t ive ly   suitably  sized,  in  accordance   with  p r inc ip les  

of  common  knowledge  to  those  of  ordinary  skill  in  the  art  to  which  t h i s  

invention  per ta ins ,   for  providing  suff ic ient   f loata t ion  and  for  maintaining  vesse l  

stabil i ty  while  submerging  the  mid  deck  48  for  receiving  the  barge  16. 

Figs.  6,  7,  and  8  show  the  relat ive  positions  of  the  barge  and  ship  as  t h e  

two  s t ruc tu res   are  combined  to  form  a  single  ocean  going  unit.  In  Fig.  7,  b a r g e  

-16  is  shown  f loating  over  the  deck  48  which  has  been  submerged  to  a  s e l e c t e d  

depth  suf f ic ien t   for  floating  of  the  barge  the reover .   As  shown  in  Fig.  8,  t h e  

vessel  46  is  then  debal las ted  to  raise,  the  deck  48  above  the  water  line  and  r a i s e  

barge  16  with  its  drill  jacket  load  10.  The  vessel  46  should  preferably  be  

suff ic ient ly   large  and  stable  to  support  the  barge  and  oversized  load  dur ing  

t y p i c a l   rough  seas  and  weather   condi t ions,   and  such  sizing  can be  d e t e r m i n e d  

utilizing  principles  of  common  knowledge  to  those  of  ordinary  skill  in  the  art  t o  

which  this  invention  p e r t a i n s .  
When  loaded  on  the  barge  as  shown  in  Fig.  6,  the  height  of  the  o f f s h o r e  

s t ruc ture   above  the  water  level  is  less  than  the  overall   height  of  the  b a r g e .  

This  is  i l lus t ra t ive   of  the  height  of  the  offshore  s t r u c t u r e   during  a  typical  t o w  

by  barge.   When  the  offshore  s t ruc ture   loaded  barge  is  loaded  onto  the  ship  as  

shown  in  Fig.  8,  the  height  of  the  offshore  s t r u c t u r e   above  the  water  is 

increased  so  that   its  height  is  grea ter   than  the  overall   barge  height  so  that  t h e  

offshore  s t ruc tu re   may  be  disposed  higher  than  and  thus  out  of  the  way  of  t h e  

waves  during  rougher  seas  to  thus  minimize  risk  of  damage  to  the  o f f s h o r e  

s t r u c t u r e .  

Figs.  9  and  10  show  the  or ien ta t ion   of  barge  16  on  the  vessel.  For  

launching  the  jacket   10,  t ie-down  connect ions   be tween   the  barge  16  and  ve s se l  

46  are  d i sconnec ted ,   vessel  46  is  reba l las ted   to  f loat   barge  16  which  can  then  be  

easily  towed  away  from  vessel  46  and  to  the  desired  location  for  l aunching  

jacket  10. 

Fig.  11  shows  the  barge  16  specially  ou t f i t t ed   with  a  pivot  support  54  f o r  

launching  the  jacket   10.  To  accomplish  this,  j acke t   10  is  slid  rearwardly  on 

barge  16  so  that   its  center   of  gravity  moves  onto  support   54.  With  s u i t a b l e  



ballasting  of  barge  16  while  maintaining  its  stabili ty  in  accordance  wi th  

principles  of  common  knowledge  to  those  of  ordinary  skill  in  the  art  to  

which  this  invention  pertains,   jacket  10  is  rota ted  into  the  water  through  the  

pivoting  of  support  54  thereby  launching  the  jacket   into  the  sea  at  t h e  

desired  location.  A  deck  unit  36  can  be  off-loaded  from  barge  16  using  a 

crane  56  mounted  on  a  derrick  or  construction  barge  58  which  is  anchored  a t  

the  offshore  site:  see  Figs.  12  and  13.  With  jacket  10  already  in  place,  c r ane  

56  is  utilized  to  lift  deck  36  from  barge  16  and  lower  it  onto  the  top  o f  

jacket  10. 

Referr ing  back  to  Fig.  1,  in  order  to  t ransport   a  p r e f a b r i c a t e d  

offshore  s t ructure   which,  as  is  sometimes  the  case,  has  a  length  g r e a t e r  

than  the  length  of  the  t ransporter   vessel,  the  maximum  height  of  the  vessel  

and  barge  system  is  equal  to  the  height  i l lustrated  at  15  of  the  top  s u r f a c e  

22  of  the  barge  16  when  the  barge  is  disposed  on  the  well  deck  14.  In  o t h e r  

words,  all  deck  houses  and  other  structures  on  forward  and  aft  decks  18  and 

20  have  a  height  no  higher  than  the  supporting  surfaces  22  on  top  of  ba rge  

16  which  support  lower  segments  of  jacket  10.  In  this  way,  the  e l o n g a t e d  

jacket  10  can  extend  beyond  the  length  of  barge  16  and  over  the  forward  and 

aft  decks  18  and  20  and  may  extend  beyond  the  forward  and  aft  ends  of  t h e  

vessel.  In  addition  to  the  tie-down  system  24,  deck  supports  26  may  also  be  

provided  on  forward  and  aft  decks  18  and  20  respect ively   for  supporting  t he  

overhanging  portions  of  jacket  10  to  further  reduce  stresses  experienced  by 

the  jacket  during  rough  sea  conditions.  

A  vessel  and  barge  system  embodying  the  present  invention  may  

comprise,  for  example,   a  sea  going  vessel  12  of  about  320  m  (1050  feet)  in 

length  with  a  mid  deck  14  of  about  213  m  (700  feet)  in  length.  Mid  deck  14 

may  be  approximate ly   53  to  69  m  (175  to  225  feet)  wide.  Such  a  size  may  be  

provided  by  a  conver ted   tanker  having  a  dry  weight  tonnage  of  230,000.  A 

198  m  (650  foot)  barge  16  having  a  width  of  52  m  (170  feet)  may  be  p rov ided  

to  carry  a  jacket   10  of  40,640  tonnes  (40,000  tons).  Such  a  combined  

structure  may  deliver  the  jacket  at  a  cruising  speed  of  about  7.2  m/s  (14 

knots)  or  more.  While  such  a  vessel  may  require  a  water  depth  for  loading 

and  unloading  opera t ions   of  35  m  (115  feet)  or  more,  the  shallow  draft  b a r g e  

16  may  operate  in  as  little  as  7.6  m  (25  feet)  of  water  for  loading  of  a  drill 

jacket  at  a  fabr ica t ion   yard  near  shallow  water.  Thus,  an  offshore  s t r u c t u r e  



may  be  prefabr ica ted   at  a  fabrication  yard  near  shallow  water  and  then 

provided  with  quick,  safe,  and  reliable  t ranspor ta t ion   over  an  ocean.  

Dri l l  jackets   and  other  offshore  s t ructures   typically  have  large  s izes  

in  comparison  to  their  weights.  In  order  to  more  effect ively  utilize  t he  

tonnage  capacity  of  a  sea-going  vessel,  in  accordance  with  an  a l t e r n a t i v e  

embodiment   of  the  present  invention  for  t ransport ing  smaller  o f f shore  

s t ruc tures ,   one  or  more  barges  such  as  the  two  barges  60  and  61  i l lus t ra ted  

in  Fig.  14  are  positioned  on  the  well  deck  62  of  the  vessel  64  to  ex tend  

entirely  across  the  well  deck  62  and  beyond  each  side  66  thereof.  That  is, 

the  barges  60  and  61  extend  in  a  direction  cross-wise  to  the  vessel  length  

and  their  ends  67  overhang  the  sides  66  of  the  vessel  to  provide  the  capac i ty  

for  carrying  two  smaller  offshore  s t ructures  68  and  70  such  as  j a cke t s ,  

decks,  or  modules  instead  of  one  such  s t u c t u r e .  



1.  A  method  of  loading  a  p re fabr ica ted   offshore  s t ruc ture   for  t r anspor t  

from  a  fabricat ion  yard  adjacent   shallow  water  to  a  final  site  for  

instal lat ion,   the  method  compr is ing :  

floating  a  barge  (16,  60,  61)  to  a  position  adjacent   the  fabr ica t ion  

yard  (40); 

skidding  the  offshore  s t ruc ture   (10,  36,  68,  70)  from  the  fabr ica t ion  

yard  (40)  onto  the  barge  (16,  60,  61); 

floating  the  barge  (16,  60,  61)  to  a  deep  water  a r e a ;  

sailing  a  self-propelled  t ransport   vessel  (12,  64)  to  the  deep  w a t e r  

area  adjacent   the  barge  (16,  60,  61),  the  vessel  having  a  mid  deck  (14,  62) 

and  at  least  one  deck  (18,  20)  raised  above  the  mid  deck ;  

maintaining  the  raised  deck  (18,  20)  above  water  level  while 

ballasting  the  vessel  (12,  64)  to  submerge  the  mid  deck  (14,  62)  to  a  depth  

which  is  equal  at  least  to  the  draft   of  the  barge  (16,  60,  61)  with  t he  

offshore  s t ructure   (10,  36,  68,  70)  disposed  the reon ;  

floating  the  barge  (16,  60,  61)  over  the  submerged  mid  deck  (14,  62); 

deballasting  the  vessel  (12,  64)  to  raise  the  mid  deck  (14,  62)  above 

water  level  to  support  the  barge  (16,  60,  61)  and  the  offshore  structure  (10, 

36,  68,  70);  and 

securing  the  barge  (16,  60,  61)  to  the  vessel  (12,  64)  and  securing  t he  

offshore  s t ructure  (10,  36,  68,  70)  on  the  barge  whereby  the  of fshore  

s t ruc ture   may  be  transported  over  an  ocean  to  a  final  site  for  ins ta l la t ion.  

2.  A  method  according  to  claim  1,  wherein  the  vessel  (12)  and  barge  (16) 

are  sized  such  that  the  maximum  height  of  the  vessel  and  barge  system  is 

equal  to  the  height  of  the  top  surface  of  the  barge  when  the  barge  is 

disposed  on  the  mid  deck  (14)  whereby  the  p re fabr ica ted   offshore  s t r u c t u r e  

(10,  36)  may  extend  over  the  entire  length  of  the  vessel .  

3.  A  method  according  to  claim  1,  comprising  positioning  the  barge  (60, 

61)  on  the  mid  deck  (62)  to  extend  entirely  across  the  mid  deck  and  beyond 

each  side  (66)  the reof .  



4.  A  method  according  to  claim  3,  comprising  positioning  at  least  two 

barges  (60,  61)  on  the  mid  deck  (62)  so  that  each  barge  extends  en t i re ly  

across  the  mid  deck  and  beyond  each  side  (66)  t he reo f .  

5.  A  system  for  transporting  a  prefabr icated  offshore  s t ructure ,   the 

system  compr i s ing :  

a  sea-going  self-propelled  vessel  (12,  64)  having  a  well  deck  (14,  62) 

and  at  least  one  raised  deck  (18,  20)  with  means  in  the  vessel  (12,  64)  for 

submerging  the  well  deck  (14,  62)  to  a  selected  depth  without  submerging 

the  raised  deck  (18,  20); 

a  barge  (16,  60,  61)  having  a  draft  which  is  less  than  said  se lec ted  

depth  when  loaded  with  a  p re fabr ica ted   offshore  s t ruc ture   (10,  36,  68,  70) 

and  a  length  which  is  less  than  a  length  of  the  well  deck  (14,  62),  the  barge 

being  disposed  on  the  well  deck  and  having  a  top  surface  (22)  for  support ing 

a  p refabr ica ted   offshore  s t r u c t u r e ;  

means  (34)  on  the  barge  (16,  60,  61)  for  skidding  a  p r e f a b r i c a t e d  

offshore  s t ructure   onto  the  barge;  and 

means  for  securing  the  barge  (16,  60,  61)  to  the  vessel  (12,  64)  and  for 

securing  a  p re fabr ica ted   offshore  s t ructure   on  the  barge  for  ocean  t r anspo r t  

of  the  offshore  s t r u c t u r e .  

6.  A  system  according  to  claim  5,  wherein  the  maximum  height  of .the 

vessel  and  barge  system  is  equal  to  the  height  (15) of  the  top  surface  (22)  of 

the  barge  (16)  when  disposed  on  the  well  deck (14)   whereby  a  loaded 

prefabr ica ted   offshore  s tructure  (10)  may  extend  over  the  entire  length  of 

the  vessel  (12).  

7.  A  system  according  to  claim  6,  comprising  in  combinat ion  t he r ewi th  

a  p re fabr ica ted   offshore  
ii  

s t ructure  (10)  of  a  length  which  is  greater   than  the  

length  of  the  vessel  (12). 

8.  A  system  according  to  claim  7,  wherein  the  width  of  the 

prefabr ica ted   offshore  structure  (10)  is  greater   than  the  width  of  the  vessel. 

9.  A  system  according  to  any one  of  claims  5  to  8,  wherein  the  at  l eas t  

one  raised  deck  (18,  20)  comprises  a  forward  raised  deck  (18)  and  an  a f t  



raised  deck  (20)  with  the  well  deck  (14)  disposed  between  the  forward  and 

aft  decks  (18,  20). 

10.  A  system  according  to  claim  9,  comprising  supports  (26)  on  the  

forward  and  aft  decks  (18,  20)  for  supporting  portions  of  a  p r e f a b r i c a t e d  

offshore  s t ruc ture   (10)  spaced  from  the  barge  (16)  when  the  barge  and 

offshore  s t ruc ture   are  mounted  on  the  well  deck  (14). 

11.  A  system  according  to  claim  5,  wherein  the  barge  (60,  61)  is 

positioned  on  the  well  deck  (62)  to  extend  entirely  across  the  well  deck  and 

beyond  each  side  (66)  t he reo f .  

12.  A  system  according  to  claim  5,  comprising  at  least  two  said  ba rges  

(60,  61)  each  posit ioned  on  the  well  deck  (62)  to  extend  entirely  across  the  

well  deck  and  beyond  each  side  (66)  t h e r e o f .  

13.  A  system  according  to  any  one  of  claims  5  to  12,  oomprising  launch 

means  on  the  barge  (16)  for  launching  a  p re fabr ica ted   offshore  s t r u c t u r e  

(10),  the  launch  means  including  a  pivot  support  (54)  a r t icu la ted   to  the  b a r g e  

at  one  end  thereof   for  supporting  at  least  a  portion  of  the  offshore  s t r u c t u r e  

(10)  and  pivotable  for  launching  the  offshore  s t ructure   (10)  from  the  barge  

(16)'  when  the  barge  is  disengaged  from  the  vessel  (12). 
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