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(54)  Emergency  disconnection  method  for  a  petroleum  product  transfer  arm,  and  arm  adapted  to  implementation  of  this 
method. 

(g)  Emergency  disconnection  method  for  a  petroleum  product 
loading/unloading  arm  (1)  comprising  a  fixed  tubular  portion  (2) 
connected  to  a  fixed  pipeline  (3)  and  a  deformable  tubular 
portion  (4)  equipped  with  a  when-empty  balancing  system  (6) 
provided  with  a  coupling  device  (23)  adapted  to  be  connected  27 
to  a  mobile  pipeline  subject  to  fluctuations  in  position  relative  to  / C j T X  
the  fixed  piepeline,  characterised  in  that,  for  a  given  direction  of  ( & ^ O \   F  I  r  1 
flow  of  a  fluid  in  the  arm,  the  flow  is  shut  off  (30)  in  an  upstream  1̂  W W \   ?8  u ^ -  
area  of  the  arm  and,  from  this  shut-off  area,  at  least  virtually  all  "'  '^  / / \ V V   XT' 
of  the  fluid  contained  in  the  deformable  tubular  portion  (4)  is  / /   \   \ V   \.-1B 
propelled  into  a  downstream  area  (5)  of  the  arm  by  means  of  a   ̂ / /   \   X  ^ V \   X  ffl 
scraper.  V/y   \   W   X.  25  ^  
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Description 

Emergency  disconnection  method  for  a  petroleum  product  transfer  arm,  and  arm  adapted  to  implementation  of  this 
method 

The  invention  concerns  loading/unloading  arms 
used  to  transfer  petroleum  products  between  two  5 
pipelines  that  are  mobile  relative  to  each  other  and 
respectively  carried,  in  practice,  by  a  ship  and  a 
quay.  It  is  more  particularly  concerned  with  emer- 
gency  disconnection  of  such  arms. 

These  arms  essentially  comprise  a  fixed  tubular  10 
portion  adapted  to  be  connected  to  the  fixed 
pipeline  and,  connected  to  this  fixed  tubular  portion 
by  a  rotary  joint,  a  deformable  mobile  tubular  portion 
formed  in  practice  by  three  consecutive  tubes 
articulated  to  each  other  by  a  rotary  joint  and  ending  15 
with  a  coupling  device  adapted  for  selective  connec- 
tion  of  the  arm  to  the  mobile  pipeline. 

Associated  with  the  mobile  deformable  tubular 
portion  is  a  static  balancing  system  (usually  em- 
ploying  a  counterweight)  adapted  to  enable  the  arm,  20 
when  empty,  to  remain  stable  in  any  configuration. 
This  is  necessary  for  proper  execution  of  the 
operations  to  couple  up  or  uncouple  the  arm  from 
the  mobile  pipeline  (so  that  no  significant  force 
needs  to  be  applied  to  hold  the  arm  in  position.  25 

During  loading/unloading  operations  the  ship 
carrying  the  mobile  pipeline  is  of  course  moored  to 
the  quay  to  which  the  pipeline  leads  and  the 
deformable  nature  of  the  mobile  portion  serves  to 
compensate  for  low  amplitude  movements  between  30 
the  ship  and  the  quay  that  are  inevitable  because  of 
swell. 

The  deformable  tubular  portion  usually  comprises 
two  straight  sections  (approximately  10  metres  long 
in  the  case  of  an  arm  with  an  inside  diameter  of  16  35 
inches)  forming  a  shape  resembling  a  circumflex 
accent,  the  angle  between  which  is  variable  to 
authorise  movements  with  an  amplitude  of  a  few 
metres. 

Given  the  risk  of  moorings  breaking,  especially  in  40 
bad  weather,  there  have  already  been  developed,  for 
obvious  safety  reasons,  emergency  disconnection 
procedures  directed  to  uncoupling  the  loading  arm 
from  the  mobile  pipeline  before  the  arm  breaks,  so 
that  the  arm  is  protected  to  the  greatest  possible  45 
degree. 

Any  such  emergency  disconnection  requires 
purging  of  the  arm  beforehand  to  return  it,  empty,  to 
an  equilibrium  configuration,  the  precise  nature  of 
this  configuration  being  immaterial.  Disconnecting  50 
the  arm  when  full  would  inevitably  result  in  uncon- 
trolled  movement  of  the  mobile  tubular  portion 
totally  incompatible  with  safety  requirements  in 
respect  of  personnel  and  equipment. 

It  has  therefore  been  proposed  to  provide  a  drain  55 
valve  at  the  base  of  the  fixed  tubular  portion  and  a 
"vacuum-break"  valve  at  the  top  of  the  circumflex 
accent  shape  as  defined  above  for  venting  it  to 
atmosphere.  As  soon  as  it  is  realised  that  the 
moorings  have  broken,  the  pumping  sets  are  60 
stopped,  an  arm  base  valve  is  shut  to  isolate  the 
loading  arm  from  the  fixed  pipeline,  the  drain  valve  is 
opened,  the  vacuum-break  valve  is  opened  and  the 

liquid  contained  in  the  arm  is  allowed  to  flow  out 
under  its  own  weight,  partly  into  the  mobile  pipeline 
and  partly  through  the  drain  valve  into  an  emergency 
storage  tank.  It  is  only  after  such  gravity  draining  that 
disconnection  is  effected. 

However,  the  operation  of  these  valves  and  the 
subsequent  gravity  draining  of  the  arm  can  some- 
times  take  too  long  for  disconnection  to  be  effected 
before  the  arm  is  damaged.  These  operations 
routinely  take  several  minutes,  for  example,  which 
even  if  the  ship  drifts  to  only  a  very  limited  degree 
results  in  an  overall  drift  that  is  outside  the 
permissible  range  of  relative  movement. 

Thus  in  many  cases  this  procedure  is  too  slow  to 
protect  the  loading  arm  until  disconnection  takes 
place,  all  the  more  so  in  that  there  is  a  non-negligible 
time  lapse  between  the  moorings  breaking  and  the 
time  this  is  detected. 

An  object  of  the  invention  is  an  emergency 
disconnection  procedure  that  is  much  faster  than 
the  known  solutions,  taking  in  practice  between  30 
and  60  seconds  depending  on  the  inside  diameter  of 
the  arm  (in  practice  between  6  and  24  inches,  that  is 
between  0.16  and  0.65  metres),  or  even  less. 

The  invention  therefore  proposes  an  emergency 
disconnection  method  for  petroleum  product  load- 
ing/unloading  arms  comprising  a  fixed  tubular 
portion  connected  to  a  fixed  pipeline  and  a  defor- 
mable  tubular  portion  equipped  with  a  when-empty 
balancing  system,  provided  with  a  coupling  device 
adapted  to  be  connected  to  a  mobile  pipeline 
subject  to  fluctuations  in  position  relative  to  the  fixed 
pipeline,  characterised  in  that,  for  a  given  direction 
of  flow  of  a  fluid  in  the  arm,  the  flow  is  shut  off  in  an 
upstream  area  of  the  arm  and,  from  this  shut-off 
area,  all  or  virtually  all  of  the  fluid  contained  in  the 
deformable  tubular  portion  is  propelled  into  a 
downstream  area  of  the  arm  by  means  of  a  scraper. 
The  use  of  an  expulsion  member  disposed  between 
the  fluid  to  be  expelled  and  the  gas  used  to  expel  it 
has  the  advantage  of  avoiding  any  mixing  of  the  latter 
and  the  turbulence  that  would  inevitably  result;  in 
this  way  draining  off  is  fast  and  total. 

The  invention  also  proposes  for  implementing  this 
method  a  petroleum  product  loading/unloading  arm 
comprising  a  fixed  tubular  portion  connected  to  a 
fixed  pipeline  and  a  deformable  tubular  portion 
equipped  with  a  when-empty  balancing  system  and 
provided  with  a  coupling  device  adapted  to  be 
connected  to  a  mobile  pipeline  subject  to  fluctua- 
tions  in  its  position  relative  to  the  fixed  pipeline, 
characterised  in  that  it  comprises  in  an  upstream 
area  of  this  arm,  relative  to  the  direction  of  flow  of  a 
fluid,  an  elbow-bend  provided  externally  with  a 
device  for  shutting  off  the  fluid  flow  and  for  injecting 
a  scraper  into  the  deformable  portion,  together  with, 
in  a  downstream  area  of  this  arm,  a  stop  member 
adapted  to  allow  the  fluid  flow  to  pass  through  it  and 
to  halt  the  scraper,  together  with,  on  the  down- 
stream  side  of  the  stop  member,  an  injection  system 
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particularly  intended  for  loading  petroleum 
products; 

-  figure  2  is  a  detail  view  of  it  on  the 
cross-section  line  ll-ll; 

5  -  figure  3  is  a  detail  view  of  another  loading 
arm  distinguished  from  the  arm  of  figure  1  by 
the  location  at  III  of  the  scraper  injection  and 
shut-off  device; 

-  figure  4  is  a  view  in  axial  cross-section  of  the 
10  injection  and  shut-off  device  from  figure  3,  in  a 

passive  configuration; 
-  figure  5  is  a  similar  view  of  it  in  an  active 

configuration; 
-  figure  6  is  a  detail  view  of  the  free  end  of  the 

15  loading  arm  from  figure  1; 
-  figure  7  is  a  schematic  view  in  elevation  of 

an  unloading  arm  in  accordance  with  the 
invention  particularly  intended  for  unloading 
petroleum  products; 

20  -  figure  8  is  a  detail  view  of  it  showing  its  free 
end;  and 

-  figure  9  is  another  detail  view  of  it,  showing 
its  fixed  end. 

Figures  1  and  7  show  two  loading  arms  1  and  V  in 
25  accordance  with  the  invention,  differing  in  terms  of 

the  liquid  flow  direction  under  normal  conditions  of 
use:  the  arm  1  is  designed  for  loading  liquid  onto  a 
ship  provided  with  an  appropriate  pipeline  from  a 
fixed  storage  tank  to  which  the  arm  is  permanently 

30  connected,  whereas  the  arm  1'  is  intended  for 
unloading  from  a  ship  of  this  kind  to  a  storage  tank  of 
this  kind.  In  practice,  loading  arms  are  primarily 
dedicated  to  one  or  other  only  of  these  two  opposite 
types  of  transfer. 

35  These  loading  arms  primarily  comprise  a  fixed 
tubular  portion  2  or  2'  adapted  to  be  connected  to  a 
fixed  pipeline  3  or  3'  leading  to  a  storage  tank  (not 
shown)  and  a  deformable  tubular  portion  4  or  4' 
ending  in  a  coupling  device  5  or  5'  designed  to  be 

40  connected  to  a  second  pipeline  (not  shown);  the 
latter,  subject  to  fluctuations  in  its  position  relative 
to  the  fixed  pipeline  3  or  3',  is  in  practice  carried  by  a 
ship.  Associated  with  this  deformable  tubular  por- 
tion  is  a  balancing  system  6  or  6'  adapted  to  hold  this 

45  deformable  position  in  equilibrium,  irrespective  of  its 
configuration,  provided  that  the  deformable  tubular 
portion  is  empty. 

The  remainder  of  the  description  refers  more 
particularly  to  figures  1  through  6,  although  compo- 

50  nent  parts  in  these  figures  which  also  feature  in 
figures  7  through  9  have  the  same  reference 
numbers  distinguished  by  a  prime. 

The  fixed  tubular  portion  comprises,  fixed  to  a 
base  7  carrying  a  vertical  mast  8,  a  horizontal  tubular 

55  section  9  connected  to  the  fixed  pipeline  3  by  a 
communication  valve  10,  often  referred  to  as  the  arm 
base  valve,  and  fitted  with  a  branch  pipe  equipped 
with  a  drain  valve  1  1  ,  and  a  vertical  tubular  section  12 
inside  the  vertical  mast  8.  As  seen  in  figure  2,  these 

60  sections  9  and  12  communicate  with  each  other 
through  a  short  transverse  section  13  which  is 
connected  to  them  by  right-angle  elbow-bends  14 
and  15. 

As  seen  in  figure  3,  the  vertical  section  12  ends  at 
65  a  rotary  joint  1  6  with  a  vertical  axis  in  turn  connected 

for  returning  the  scraper  to  the  shut-off  and  injection 
device. 

Thus  the  invention  dispenses  with  the  current 
practice  of  draining  the  loading  arm  by  gravity  partly 
in  the  downstream  direction  and  partly  in  the 
upstream  direction,  from  a  high  point. 

It  will  be  understood  that  the  disconnection 
procedure  in  accordance  with  the  invention  entails  a 
small  number  of  operations  and  forced  expulsion  of 
the  fluid,  which  results  in  a  significant  timesaving. 

Scrapers  of  this  kind  are  already  known  in 
themselves,  for  example  from  French  patent  FR- 
2.222.587,  for  the  purpose  of  cleaning  the  inside 
surface  of  a  transfer  pipeline  of  primarily  fixed 
configuration  intended  to  convey  selectively  one  or 
other  of  various  liquids,  oils  in  practice,  on  changing 
from  one  kind  of  fluid  to  another. 

However,  the  invention  recognises  the  benefit  of  a 
scraper  of  this  kind  for  solving  the  specific  problem 
of  emergency  disconnection  of  deformable  configu- 
ration  loading  arms  despite  the  large  number  of 
right-angle  elbow-bends  that  such  loading  arms 
comprise  and  which  could  seem  at  first  sight 
incompatible  with  rapid  movement  of  the  scraper. 
The  invention  has  also  adapted  such  scrapers  to  a 
loading  arm  in  such  a  way  as  to  enable  expulsion  of 
liquid  from  a  shut-off  area  without  introducing  any 
significant  head  loss  in  service. 

According  to  preferred  features  of  the  invention, 
which  may  be  combined  or  implemented  separately: 
-  the  injection  and  shut-off  device  is  situated  in  the 
fixed  tubular  portion  whereas  the  stop  member  is 
situated  near  the  coupling  device; 
-  the  injection  and  shut-off  device  is  situated  at  the 
upstream  end  of  the  fixed  tubular  portion  of  the  arm; 
-  the  injection  and  shut-off  device  is  situated  near 
the  junction  between  the  fixed  and  deformable 
tubular  portions; 
-  the  injection  and  shut-off  device  is  situated  near 
the  coupling  device  whereas  the  stop  member  is 
situated  in  the  fixed  tubular  part; 
-  the  stop  member  is  situated  near  the  upstream  end 
of  a  valve  connecting  the  arm  to  the  fixed  pipeline; 
-  the  injection  and  shut-off  device  comprises  a 
cylindrical  casing  fastened  to  the  elbow-bend  within 
which  a  sliding  bush  with  the  same  inside  diameter 
as  the  elbow-bend  can  move,  in  response  to  the 
operation  of  an  actuator,  between  a  retracted 
position  in  which  it  is  entirely  withdrawn  from  the 
elbow-bend  and  an  advanced  position  in  which  it 
shuts  off  the  elbow-bend,  this  bush  being  provided 
with  a  perforated  bottom  and  containing  a  sphere 
forming  the  scraper,  the  casing  being  connected  to 
a  compressed  gas  supply  adapted  to  inject  com- 
pressed  gas  through  the  perforated  bottom  and  to 
propel  the  sphere  into  the  deformable  tubular 
portion; 
-  it  comprises  sensors  responsive  to  passage  of  the 
sphere  near  the  injection  and  shut-off  device. 

Objects,  characteristics  and  advantages  of  the 
invention  will  emerge  from  the  following  description 
given  by  way  of  non-limiting  example  with  reference 
to  the  appended  drawings,  in  which: 

-  figure  1  is  a  schematic  view  in  elevation  of  a 
loading  arm  in  accordance  with  the  invention 
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bottom  39  attached  to  the  piston  rod  40  of  the 
actuator  32.  Pipes  41  and  42  are  connected  to  a 
pressure  source  (not  shown),  in  practice  a  supply  of 
oil  under  pressure. 

5  Inside  this  bush  is  a  sphere  43  forming  a  scraper 
which  for  preference  is  usually  held  in  position  by  a 
ring  44  adapted  to  retain  the  sphere  in  the  bush 
under  normal  operating  conditions  of  the  arm. 

The  cylindrical  casing  31  has  a  bottom  wall  45 
10  provided  with  a  bore  46  adapted  to  enable  injection 

of  compressed  gas,  nitrogen,  for  example,  or 
venting  to  atmosphere  via  pipes  47. 

Analogous  elements  31'  through  47'  are  included 
in  the  device  30'  of  figures  3  through  5,  the  reference 

15  numbers  for  which  are  primed. 
Figures  4  and  5  show  the  presence  of  detectors 

48  and  49  respectively  adapted  to  respond  to  the 
presence  of  the  sliding  bush  33'  in  the  advanced 
configuration  and  the  passage  of  the  sphere  43'.  In 

20  these  figures  the  actuator  32'  penetrates  part  way 
into  the  cylindrical  casing  31'. 

Figures  4  and  5  differ  from  each  other  in  that  in 
one  the  bush  is  in  the  retracted  configuration  and  in 
the  other  in  the  advanced  configuration. 

25  Initiation  of  the  emergency  disconnection  proce- 
dure  entails  two  immediately  consecutive  or  even 
virtually  simultaneous  operations  while  the  arm  base 
valve  10  is  being  shut  off.  On  the  one  hand,  the 
actuator  32  is  operated  so  as  to  move  the  sliding 

30  bush  into  the  advanced  position,  so  shutting  off  the 
fluid  flow  (this  constitutes  a  tubular  or  slide  valve). 
On  the  other  hand,  compressed  gas  (at  a  pressure 
of  2  to  3  bars,  for  example)  is  injected  into  the  casing 
through  the  orifice  46,  so  causing  downstream 

35  propulsion  of  this  fluid  with  a  negligible  quantity  of 
residue  in  the  shut-off  area. 

This  expulsion,  effected  by  the  sphere  itself 
propelled  by  the  compressed  gas,  does  not  entail 
any  mixing  of  gas  and  fluid,  and  therefore  no 

40  formation  of  bubbles  in  the  fluid,  and  is  therefore  of 
good  quality. 

The  expulsion  continues  up  to  a  stop  member  50 
advantageously  provided  at  the  downstream  end  of 
the  deformable  tubular  portion,  situated  in  figure  6  in 

45  the  immediate  vicinity  of  the  coupling  device.  This 
stop  member,  the  presence  of  which  enables  re-use 
of  the  sphere,  is  here  formed  by  a  cross-shaped 
member  shaped  so  as  to  arrest  the  sphere  along  two 
crossed  semi-circles,  without  introducing  any  signi- 

50  ficant  head  loss  under  normal  fluid  transfer  condi- 
tions. 

A  sphere  detector  51  is  advantageously  provided 
just  upstream  of  the  stop  member  50  to  indicate  the 
end  of  the  purge  phase.  Decoupling  of  the  coupling 

55  device  23  can  then  be  commanded.  This  completes 
the  emergency  disconnection  procedure.  It  has 
been  possible  to  verify  that  all  of  these  operations, 
for  a  total  length  of  approximately  25  m,  can  be 
completed  in  approximately  15  seconds  (speed  of 

60  movement  of  the  sphere  approximately  1.5  to  2 
metres/s)  which  makes  it  possible  to  meet  the 
overall  target  of  a  total  of  30  seconds. 

To  return  the  sphere  to  its  initial  position,  where 
required,  a  flange  plate  52  is  fitted  into  the  coupling 

65  device  and  the  sphere  is  then  propelled  back  by 

by  elbow-bends  16A  and  18A  to  the  deformable 
tubular  portion  via  a  rotary  joint  17  with  a  horizontal 
axis,  these  joints  being  carried  by  a  support  8A 
attached  to  the  mast  8. 

The  deformable  tubular  portion  4  essentially 
comprises  two  tubes  18  and  19  connected  by  a 
horizontal  axis  rotary  joint  20,  so  forming  a  circum- 
flex  accent  shape  of  variable  angle.  One  of  these 
tubes,  the  so-called  inside  tube  18,  is  connected  to 
the  fixed  tubular  portion  2  while  the  other  tube,  the 
so-called  outside  tube  19,  is  connected  by  a 
horizontal  axis  rotary  joint  21  and  a  vertical  axis 
rotary  joint  21  A  to  a  curved  tube  22  fitted  with  a 
coupling  device  23  driven  by  a  hydraulic  motor  24,  or 
any  other  known  type  of  connection/disconnection 
(coupling)  unit. 

The  balancing  device  6  comprises  a  beam  25 
attached  to  the  inside  tube  18  and  extending  beyond 
the  rotary  joint  17  together  with  two  horizontal  axis 
wheels  26  and  27  free  to  rotate  relative  to  this  beam, 
over  which  passes  a  cable  28  and  which  are 
respectively  attached  to  a  cantilever-type  counter- 
weight  29  and  the  outside  tube  19. 

The  loading  arm  1  comprises  a  high-speed 
purging  device  30  disposed  at  an  upstream  position 
and  adapted  in  this  upstream  position  to  shut  off  the 
fluid  flow  which  circulates  in  the  arm  and  to  propel 
the  fluid  contained  in  the  deformable  tubular  por- 
tion  4  into  a  downstream  area  of  the  arm. 

In  figures  1  and  2  this  high-speed  purging  device 
is  situated  at  the  base  of  the  arm,  in  the  elbow-bend 
14  and  in  an  upstream  extension  of  the  transverse 
section  13,  so  as  to  expel  the  fluid  contained  in  all  of 
the  arm  to  the  downstream  end  of  the  bent  tube  22. 

In  the  embodiment  of  figures  3  through  5  a 
comparable  device  30'  is  provided  in  an  upstream 
extension  of  the  elbow-bend  16A  joining  the  two 
rotary  joints  16  and  17.  The  expulsion  of  the  fluid  is 
therefore  limited  to  purging  the  deformable  tubular 
portion,  which  is  sufficient  to  re-establish  the 
when-ernpty  equilibrium  condition  of  the  latter.  It 
would  in  fact  be  equally  permissible  for  this  device 
30'  to  be  carried  by  the  elbow-bend  18A  of  the 
deformable  tubular  portion. 

The  device  30  essentially  comprises  a  cylindrical 
casing  31  attached  to  the  elbow-bend  14  in  which  a 
sliding  bush  33  with  the  same  inside  diameter  as  the 
transverse  tube  13  (and  the  remainder  of  the  arm) 
can  move  as  a  result  of  the  operation  of  a 
double-acting  actuator  32.  This  sliding  bush  33  has  a 
retracted  position  (see  figure  2)  in  which  it  is 
completely  removed  from  the  fluid  flow  circulating  in 
the  arm  and  an  advanced  position  in  which  it  shuts 
off  this  fluid  flow.  Its  sliding  is  facilitated  by  the 
presence  of  two  linings  34  and  35  coming  into 
contact  with  the  inside  wall  of  the  cylindrical  casing 
via  annular  sealing  gaskets  36.  In  the  advanced 
configuration  the  forward  edge  of  the  sliding  bush 
(possibly  together  with  a  contracted  portion  of  the 
lining  34)  is  inserted  into  a  cylindrical  bearing  surface 
37  the  diameter  of  which  is  between  the  inside 
diameters  of  the  casing  31  and  the  transverse 
section  13.  This  bearing  surface  is  preferably  also 
provided  with  a  sealing  gasket  38. 

The  sliding  bush  33  comprises  a  perforated 
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terised  in  that,  for  a  flow  of  the  fluid  from  the 
fixed  pipeline  to  the  mobile  pipeline,  the  fluid 
flow  is  shut  off  (30,  30')  within  the  fixed  tubular 
portion  (2)  and  the  fluid  is  propelled  into  the 
vicinity  of  the  connection/disconnection  mem- 
ber  (23). 

3.  Method  according  to  claim  1,  charac- 
terised  in  that,  for  a  flow  of  the  fluid  from  the 
mobile  pipeline  to  the  fixed  pipeline,  the  fluid 
flow  is  shut  off  (130)  near  the  connection/dis- 
connection  member  (23)  and  the  ffuid  is 
propelled  (143)  at  least  as  far  as  the  fixed 
tubular  portion. 

4.  Petroleum  product  loading/unloading  arm 
(1,  1')  comprising  a  fixed  tubular  portion  (2,  2') 
connected  to  a  fixed  pipeline  (3,  3')  and  a 
deformable  tubular  portion  (4,  4')  equipped  with 
a  when-empty  balancing  system  (6,  6')  and 
provided  with  a  connection/disconnection 
member  adapted  to  be  connected  to  a  mobile 
pipeline  subject  to  fluctuations  in  position 
relative  to  the  fixed  pipeline,  characterised  in 
that  it  comprises  in  an  upstream  area  of  this  arm 
relative  to  the  direction  of  flow  of  a  fluid,  an 
elbow-bend  (14,  16A,  5')  provided  externally 
with  a  device  (30,  30',  130)  for  shutting  off  the 
fluid  flow  and  for  injecting  a  scraper  (43,  143) 
into  the  deformable  tubular  portion,  together 
with,  in  a  downstream  area  of  this  arm,  a  stop 
member  (50,  150)  adapted  to  allow  the  fluid  flow 
to  pass  through  it  and  to  halt  the  scraper, 
together  with,  on  the  downstream  side  of  the 
stop  member  (50,  150),  an  injection  system  (53, 
153)  for  returning  the  scraper  towards  the 
injection  and  shut-off  device  (30,  30'  130). 

5.  Loading/unloading  arm  according  to  claim 
4,  characterised  in  that  the  injection  and 
shut-off  device  (30,  30')  is  situated  in  the  fixed 
tubular  portion  (2)  whereas  the  stop  member 
(50)  is  situated  near  the  connection/disconnec- 
tion  member  (23). 

6.  Loading/unloading  arm  according  to  claim 
5,  characterised  in  that  the  shut-off  and  injec- 
tion  device  (30)  is  situated  at  the  upstream  end 
of  the  fixed  tubular  portion  of  the  arm. 

7.  Loading/unloading  arm  according  to  claim 
5,  characterised  in  that  the  shut-off  and  injec- 
tion  device  (30')  is  situated  near  the  junction 
(17)  between  the  fixed  and  deformable  tubular 
portions. 

8.  Loading/unloading  arm  according  to  claim 
4,  characterised  in  that  the  injection  and 
shut-off  device  (130)  is  situated  near  the 
connection/disconnection  member  (23') 
whereas  the  stop  member  is  situated  in  the 
fixed  tubular  portion. 

9.  Loading/unloading  arm  according  to  claim 
8,  characterised  in  that  the  stop  member  (150) 
is  situated  near  and  upstream  of  a  valve  for 
connecting  the  arm  to  the  fixed  pipeline. 

10.  Loading/unloading  arm  according  to  any 
one  of  claims  4  to  9,  characterised  in  that  the 
shut-off  and  injection  device  comprises  a 
cylindrical  casing  (31,  31',  131)  attached  to  the 
elbow-bend  (14,  16A,  5')  within  which  a  sliding 

injecting  compressed  gas  53  between  this  flange 
plate  and  the  sphere.  When  the  detector  49  again 
senses  the  sphere  passing  it  and  its  return  into  the 
bush,  retraction  of  the  actuator  32  or  32'  is 
commanded.  The  arm  1  is  then  ready  for  further  5 
service. 

The  construction  of  the  unloading  arm  1'  is  readily 
deduced  from  that  of  the  loading  arm  1,  with  the 
reference  numbers  primed. 

This  arm  comprises  near  the  coupling  device  23',  10 
that  is  to  say  in  the  upstream  area  of  the  arm  given 
the  direction  of  flow  of  the  fluid,  an  injection  and 
shut-off  device  130  of  the  same  type  as  the  device  30 
or  30'  in  the  previous  figures,  with  reference 
numbers  increased  by  100.  A  stop  member  150  15 
similar  to  the  stop  member  50  is  provided  at  the  base 
of  the  arm,  that  is  to  say  in  a  downstream  area 
thereof.  In  an  alternative  arrangement  (not  shown) 
this  stop  member  is  situated  near  the  rotary  joint  16'. 

A  compressed  gas  pipe  147  runs  along  the  arm  to  20 
the  device  130  while  a  compressed  gas  pipe  153  is 
connected  to  the  horizontal  section  9'  between  the 
stop  member  150  and  the  valve  10'  for  return 
propulsion  of  the  sphere  after  an  emergency 
disconnection  operation.  25 

The  emergency  disconnection  procedure  is  simi- 
larly  effected  by  shutting  down  the  pump  (not 
shown)  downstream  of  the  coupling  device,  opera- 
ting  the  actuator  132  and  injecting  the  sphere  143  as 
far  as  the  stop  member  150,  while  the  valve  10'  is  30 
shut  off  and  the  drain  valve  11'  is  opened. 

It  is  obvious  that  the  preceding  description  has 
been  given  by  way  of  non-limiting  example  only  and 
that  numerous  variations  may  be  put  forward  by  the 
man  skilled  in  the  art  without  departing  from  the  35 
scope  of  the  invention.  In  particular,  the  coupling 
(connection/disconnection)  unit  may  be  replaced  by 
a  so-called  "emergency  disconnector"  device  of  any 
type  known  in  the  loading  arm  art.  Also,  the  scraper 
may  be  of  the  multiple  disc  type  as  available  from  40 
specialist  suppliers. 

45 Claims 

1.  Emergency  disconnection  method  for  a 
petroleum  product  loading/unloading  arm  (1, 
1')  comprising  a  fixed  tubular  portion  (2,  2')  50 
connected  to  a  fixed  pipeline  (3,  3')  and  a 
deformable  tubular  portion  (4,  4')  equipped  with 
a  when-empty  balancing  system  (6,  6'),  pro- 
vided  with  a  coupling  device  (23,  23')  adapted  to 
be  connected  to  a  mobile  pipeline  subject  to  55 
fluctuations  in  position  relative  to  the  fixed 
pipeline,  characterised  in  that,  for  a  given 
direction  of  flow  of  a  fluid  in  the  arm,  the  flow  is 
shut  off  (30,  30',  130)  in  an  upstream  area  (14, 
16A;  5')  of  the  arm  and,  from  this  shut-off  area,  60 
at  least  virtually  all  of  the  fluid  contained  in  the 
deformable  tubular  portion  (4,  4')  is  propelled 
into  a  downstream  area  (5,  9')  of  the  arm  by 
means  of  a  scraper  (43,  143). 

2.  Method  according  to  claim  1,  charac-  65 
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slides  inside  the  casing  by  means  of  linings  (33, 
34,  33'  34',  133,  134)  provided  with  sealing 
gaskets  (36,  36',  136)  whereas  the  casing 
comprises  a  sealing  gasket  (44,  44',  144)  with 
which  the  sliding  bush  comes  into  contact  in 
the  advanced  position. 

13.  Loading/unloading  arm  according  to  any 
one  of  claims  10  to  12,  characterised  in  that  it 
comprises  a  detector  (48,  148)  responsive  to 
when  the  sliding  bush  comes  into  the  advanced 
position. 

14.  Loading/unloading  arm  according  to  any 
one  of  claims  10  to  13,  characterised  in  that  it 
comprises  in  the  vicinity  of  the  injection  and 
shut-off  device  and  the  stop  member  detectors 
(49,  149)  responsive  to  passage  of  the  scraper. 
15.  Loading/unloading  arm  according  to  any 

one  of  claims  10  to  14,  characterised  in  that  the 
scraper  is  a  sphere. 

bush  (33,  33',  133)  with  the  same  inside 
diameter  as  the  elbow-bend  can  move,  in 
response  to  the  operation  of  an  actuator  (32, 
32',  132),  between  a  retracted  position  in  which 
it  is  entirely  removed  from  the  elbow-bend  and  5 
an  advanced  position  in  which  it  shuts  off  the 
elbow-bend,  this  bush  being  provided  with  a 
perforated  bottom  and  containing  the  scraper 
(43,  43',  143),  the  casing  being  connected  to  a 
compressed  gas  supply  adapted  to  inject  the  10 
compressed  gas  through  the  perforated  bot- 
tom  and  to  propel  the  scraper  into  the  defor- 
mable  tubular  postion. 

1  1  .  Loading/unloading  arm  according  to  claim 
10,  characterised  in  that  the  bush  comprises  15 
internally,  near  its  forward  edge,  a  ring  (44,  44', 
144')  for  retaining  the  scraper  in  the  bush 
adapted  to  retain  the  scraper  in  a  stowage 
position  during  normal  operation  of  the  arm. 

12.  Loading/unloading  arm  according  to  claim  20 
10  or  claim  11,  characterised  in  that  the  bush 

25 

30 

35 

40 

45 

50 

55 

60 

65 



EP  0  323  355  A1 

/  
On 



EP  0  323  355  A1 

k l  



EP  0  323  355  A1 

F I G .   3  

8A 



EP  0  323  355  A1 

38'  49 

42'  41 '  311  40'  36'  35'  33'  39'  43'  38'  49 

/   \  !  .'  /   !  /   I s   - 4  



EP  0  323  355  A1 

21 

F IG .   6  

52 

51 



EP  0  323  355  A1 

vO 

m  



EP  0  323  355  A1 

.142 



EP  0  323  355  A1 

1M 

F I G .   9  

v  



J  European  Patent 
Office 

Application  Number EUROPEAN  SEARCH  R E P O R T  

EP  88  40  3351 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 
Citation  of  document  with  indication,  where  appropriate, 

of  relev  ant  passages 
Relevant 
to  claim 

CLASSIFICATION  OF  THK 
APPLICATION  Ont.  CI.4) Category 

FR-A-2  283  857  (COTERM  et  al  .  ) 
*  Figures  2,3;  page  5,  l ine  21  -  page 
6,  l ine  34  * 

US-A-3  063  079  (BERGMAN  et  al  .  ) 

US-A-3  961  493  (NOLAN,  Jr.  et  a l . )  

1 -10 ,13  
-15  B  67  D  5 /70  

F  17  D  3 /08  

A 

A 

TECHNICAL  FIELDS 
SEARCHED  (Int.  CI.4) 

B  67  D 
F  17  D 

The  present  search  report  has  been  drawn  up  for  all  claims 
Examiner 

DEUTSCH  J .P .M.  
Date  of  completion  of  the  search 
08-03-1989  

Place  of  search 
THE  HAGUE 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category 
A  :  technological  background 
O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention 
E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 

S 
1 

s: 
O 


	bibliography
	description
	claims
	drawings
	search report

