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Crude Oil Washing
Implementation and Operating Procedures

Captain W. D. J. Barker and T. W. Allsop
BP Shipping L td

SYNOPSIS

The au thors describe  the circu m stances leading to  the use o f  crude oil w ashing as s ta n d a rd  p ro c e ­
dure on VLC Cs as a m eans o f  reducing the tim e spen t w ater w ashing tanks fo r  clean  b a lla st. This 
led  to  g rea tly  red u ced  quantities o f  re ta in ed  oil on b o ard  as p a r t o f  the load-on -top  opera tion  an d  
elim in a ted  the p ro b lem s o f  sludge build  up in tanks. Crude oil w ashing w as a d o p te d  in 1978 by  
the Tanker S a fe ty  an d  Pollution P reven tion  C on feren ce as an a ltern a tive  to  seg re g a te d  b a lla st 
tanks in ex isting tankers. This p re se rv ed  d ea d w eig h t ca p a c ity  an d  although the back-fittin g  o f  
co m p le te  crude oil washing an d  inert g a s  sy s tem s w ill co s t a t least £1M  p e r  sh ip , it is s till an a ttra c ­
tive a ltern a tive . The au thors d iscu ss generation  o f  e lec tro sta tic  ch arges an d  tank a tm o sp h ere  con ­
trol, the im p a c t o f  the TSPP crude oil w ashing spec ifica tion s an d  o p era tio n a l p ro ced u res. They 
conclude that even  these regu lations will be o f  no a va il unless s ta f f  are tra in ed  a n d  d e d ic a te d  to  
safe tanker p ra c tice .

1. T H E  E A R L Y  Y E A R S

V irtually  all c ru d e  oils con ta in  relatively  heavy  co m p o n en ts  o f  
w axy and asp h a ltic  su b s tan ces . D uring  a  ta n k e r 's  loaded  passage, 
th e se  com po n en ts  se ttle  o u t and horizon ta l m em bers o f  tank  s tru c ­
tu re s  acqu ire  su bstan tia l coatings o f  sludge d eposits . A fte r  the  oil is 
d ischarged  from  tan k s , th e  m ajority  o f  th is sludge will rem ain . 
U n less  it is rem o v ed , it will build up o v e r  severa l voyages and 
even tu a lly  im pede the  effic ien t d ra inage  o f  the  tanks . T h is will effec­
tively reduce  th e  cargo  carry in g  cap ac ity  o f  th e  ship.

In th e  p as t, sludge w as rem oved  from  tan k s by using w ate r je ts  
from  hand-held  h o se s, w hich  led to  the d evelopm en t o f  portab le  
tan k  w ashing m achines (F ig . 1). W ith the in troduc tion  o f  the V L C C , 
m ach ine  m an u fac tu re rs , in con junction  w ith tan k er o p e ra to rs , 
d eveloped  fixed-in -p lace tan k  w ashing m achines such  as show n in 
F ig . 2.

P reparing  tan k s to  accep tab le  clean  ballast s ta n d a rd s  by w ater 
w ashing has alw ays been  in tensive  in tim e and labour and , w hen 
using  ho t w ate r, cos tly  in te rm s o f  b unkers consum ed . In  steam  
tu rb ine  ships th e re  w as inev itab ly  som e lo ss o f  engine revo lu tions 
and the  w hole o p era tio n  cou ld  take  a w eek. T ran s la ted  in to  financial 
te rm s the loss w as significant.

W ater is not th e  bes t m edium  fo r tank  cleaning because:

i) It co n tr ib u te s  to  co rro s io n  o f  the  tan k  s tru c tu re ;
ii) sludge rem ains on  b oard  after w ashing w hen o pera ting  load 

on top:
iii) it in tro d u ces u n w an ted  sa lt-w ate r in to  refineries;
iv) it leads to  large q u an tities  o f o ily -w ater slops w hich  requ ire  

decan ting  w ith co n seq u en t o pera tionally  allow ed , o r  a cc i­
d en ta l, po llu tion;

v) it increases dead fre ig h t; and
vi) it is incom patib le  w ith  oil.

In som e tan k  a reas sludge d eposits w ere  difficult to  rem o v e , even 
w hen w ashing w ith ho t w a te r  an d  chem icals . T h is  led to expensive  
hand digging w hen p reparing  fo r repair periods and  it w as not 
unusua l fo r V L C C s (w ithou t fixed tan k  w ashing m ach ines) to take 
betw een  tw o  and th ree  w eek s for clean ing  tan k s to ho t w ork  s ta n ­
dard .

O n o ccasions heavy  w ax d ep o sits  had b een  rem oved  b y  using 
o th e r  o ils (such as h eated  gas oil) w hich  w ere  pum ped round  tan k s 
and w ere found p articu larly  effec tive  in cleaning and  rem oving 
heavy  sludge from  tank  sides and ho rizon tal su rfaces. T h is  becam e 
stan d ard  operational p ro ced u re  a t som e oil te rm ina ls 30 years ago. 
C lean ing  w ith cru d e  oil could  not be consid ered  (although its  so lvent 
p rop erties  had been know n from  biblical tim es) as it cou ld  only  be 
carried  ou t during  cargo  d ischarge and  th e  rec ircu la tion  o f  c ru d e  oil

Fig 1 Portable Input Connection
tankwashing
machine

(Reproduced by perm ission of 
Dasic International Ltd)
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GEARBOX

th rough  portab le  tan k  w ash ing  m ach ines w ould hav e  p resen ted  a 
consid erab le  pollu tion  d anger on the  d eck s o f  ships.

T h e  in troduc tion  o f  th e  fixed-in -p lace tan k  w ash ing  m ach ines, 
o p era ted  by cargo  pum ps via p erm anen t piping, solved the  pollution 
problem . H ow ever, in D ece m b e r 1969 th ree  V L C C s exp loded  off 
the  A frican  co as t w hilst w a te r  w ash ing  o f  ta n k s  w as in p rog ress. 
O ne ship sank  and the  o th e r tw o  suffered  se v ere  s tru c tu ra l dam age. 
D ev e lo p m en t o f  cru d e  oil w ash ing  in n o n-inerted  ta n k e rs  w as held 
in abey an ce  w hile the  cau ses w ere  es tab lished .

2. STA TIC G E N E R A T IO N  AND TANK  ATM O SPH ER E  
C O N TR O L

T h e  th ree  V L C C  ex p lo s io n s had severa l com m on fea tu re s. T h ese  
w ere:

2.1 All ships had  the  sam e type  o f fixed  tank  w ash ing  m achine.
2.2 All ships w ere  w a te r  w ashing th e ir  c e n tre  ta n k s  at the  tim e 

o f  th e  exp losions.
2.3 T w o  o f  th e  sh ips w ere  using  bo ttom  blow ing sy s tem s to 

ven tila te  tan k s befo re  and during  tan k  w ashing (the th ird  
ship w as w ash ing  a  tan k  th a t had p rev iously  con ta in ed  
d ep artu re  ballast).

2.4 All ships w ere  in the  trop ics.

In view  o f  2.1. the  tank  w ash ing  m achine m an u fac tu re r reco m ­
m ended  th a t the  m achines should  not be u sed  until the cau se  o f  the 
exp losions had been es tab lished . T h is  m eant th a t m any ship ow ners 
w ere unab le to w ash th e ir  tan k s to  p rov ide  clean  ballas t fo r d is­
charge  at loading ports.

Investiga tions co v ered  four basic p o ssib ilities w hich  w ere: a u to ­
ignition o f  carg o  residues by o v er-h o t steam  co ils; com pression - 
ignition o f  flam m able gas by  the w ashing je t;  sp a rk  from  im pact of 
fallen m etallic o b jec ts ; e lec tro s ta tic  ch arge  genera tion  by the  w a sh ­
ing p rocess.

A num ber o f  ex p erim en ts  w ere  u n d ertak en  w hich e lim inated  the 
firs t th ree  possib ilities as being im probab le and it w as concluded  
th a t sta tic  g enera tion  w as resp o n sib le  fo r the  ex p lo s io n s . In  fact, 
lab o ra to ry  w ork  ind ica ted  th a t w a te r  m ists p roduced  in carg o  tanks

P,10 8 c/m3 (calculated charge densities)

% Water 50 75 100

Fig 3 Charge densities created by o il/seaw ater mixtures

during  w ash ing  w ould  have  h'igh levels o f  sta tic  e lec tric ity . I t w as 
decided  to  check  this u n d er o p era tional co n d itio n s an d , in view  o f 
the  risk  o f exp lo s io n , th is w as ca rr ie d  ou t on B ritish  S u rv eyo r  w hich 
w as fitted  w ith an inert gas system  an d  could  th e reb y  p rac tice  tan k  
a tm o sp h e re  con tro l. T h e  ob jec tiv es w ere  to  tak e  e le c tro s ta tic  m eas­
u rem en ts in carg o  tan k s during:

i) co ld  w ash ing  w ith  o il/w a te r m ix tu res con ta in ing  from  90 p er 
cen t to  5 per c e n t o f  oil;

ii) norm al co ld  w ash ing  fo r c lean  ballas t;
iii) ho t w ash ing  a t  tw o  tem p era tu res  w ith 95 p er cen t w ate r/5  p er 

cen t oil m ix tu re : and
iv) h o t w ash ing  w ith  tan k  c lean ing  chem icals.

C a p ta in  W. D. J . B a rk e r  jo in e d  B P T a n k e rs  in 1950, a f te r  
p r e -s e a  tra in in g  a t  S ir  J o h n  C a s s  C o lle g e . H e se rv e d  in all 
r a n k s  a n d  in 1967 w a s  s e c o n d e d  to  N o rth  S e a  O p e ra tio n  
o n  th e  d rillin g  rig  S e a  Q u e s t . H e c a m e  a s h o re  in 1970 an d  
w a s  a p p o in te d  F lee t M arin e  S u p e r in te n d e n t  in 1974, 
w o rk in g  in th e  c r u d e  oil flee t. He b e c a m e  C h ie f M arine  
S u p e r in te n d e n t  in 1976. C a p ta in  B a rk e r s e rv e s  o n  th e  BP 
G ro u p  s  M arine  T e c h n o lo g y  B o a rd , is a  M e m b e r  o f th e  
H o n o u ra b le  C o m p a n y  of M a s te r  M a rin e rs , a n d  a  C o u n c il 
M e m b e r o f th e  S o c ie ty  o f  U n d e rw a te r  T e c h n o lo g y .

T. W. A llsop  a t te n d e d  a  p re -s e a  tra in in g  c o u r s e  a t  th e  
S c h o o l o f N av ig a tio n , U n iversity  of S o u th a m p to n , d u r in g  
1960. He se rv e d  h is  c a d e ts h ip  w ith  P & O -O rien t a n d , a f te r  
o b ta in in g  a  S e c o n d  M a te 's  C e rtif ic a te  o f C o m p e te n c y , 
jo in e d  th e  C h in a  N av ig a tio n  C o in 1963. H e o b ta in e d  a  
M a ste r  s  C e rtif ic a te  o f  C o m p e te n c y  in M ay 1968 an d  
jo in e d  BP T a n k e r  C o  in 1970. He c a m e  a s h o re  in 1973 a s  
T e c h n ic a l  A s s is ta n t w o rk in g  in th e  c r u d e  oil flee t.

P ro m o te d  to  A s s is ta n t  M arin e  S u p e r in te n d e n t  in J a n u ­
ary  1975, h e  h a d  b e e n  invo lved  in COW  s in c e  its  in c e p tio n  
in 1972. C u rre n tly  in c h a r g e  o f th e  c ru d e  oil w a s h in g  
m o d ific a tio n  p ro g ra m m e , h e  is a  M arin e  S u p e r in te n d e n t  
in th e  B PTC M arine  D ivision. He is a ls o  a  m e m b e r  o f th e  
N au tica l In s titu te .

Trans I  M ar E  ( TM), 1981, Vol 93, P aper 3 27



T h e  m easu rem en ts w ere ca rried  out in cen tre  tan k s and  included 
co ld  rec ircu la to ry  w ash ing  w ith v arious o il/w ate r m ix tu res and  hot 
w ashing a t tem p era tu re s  o f  110°F and  150°F, w ith a m inim um  o f oil 
in the  m ix ture. It w as found th a t, fo r the purpose  o f  e lec trosta tic  
m easu rem en ts , it w as no t n ecessary  to  carry  ou t full w ashing cycles. 
T h e re fo re , a t each  stage o f  the  p rogram m e the liquid w as sp rayed  
th rough  the  tan k  w ash ing  m achines until equilibrium  had been 
reached .

R esu lts o f  the  te s ts  a re  show n graphically  in F ig. 3. T h e  least 
am oun t o f  sta tic  w as genera ted  w hen 100 per cen t c ru d e  oil o r 100 
per cen t w ate r w as used  as the  w ashing m edium . T h e  h ighest read ­
ings w ere  ob ta ined  w ith  m ix tu res o f  95 p er cen t oil (positive) and 25 
p e r  cen t c ru d e  (negative). Z e ro  read ings ap p aren tly  o ccu rred  a t 
m ix tu res con ta in ing  60 p er cen t c ru d e  and  20 per cen t c ru d e .

In  parallel w ith  the s ta tic  tria ls , hyd ro carb o n  vapour g enera tion  in 
carg o  tan k s during  c ru d e  oil w ashing  w as m easu red . O ne o f the 
findings w as th a t, d esp ite  th e  rapid m ixing and high gas evolution  
ra te s  during  cru d e  oil w ash ing , it w as im possib le to m ain tain  the 
v ap o u r co n cen tra tio n  ab o v e  the  flam m ability  lim it in a ir  th roughou t 
th e  tan k  a t all tim es. T h a t is , large flam m able reg ions cou ld  ex is t in 
tan k s b efo re  an d  b e tw een  cru d e  oil w ashing periods and  even during 
the  ac tu a l w ash ing , un less they  are  p ro tec ted  w ith inert gas.

3. RE SE A R C H  AN D  DEV ELO PM ENT

In S ep tem b er 1972 tw o  tan k s w ere cru d e  oil w ashed  on British  
Sc ien tist  during  the  d ischarge  o f  Iran ian  light crude  oil a t A ngle Bay. 
T h e  ship is fitted with V P -m atic  single-nozzle program m able C O W  
m ach ines w ith 32 mm nozzles. (See Fig. 4 fo r p erfo rm ance details). 
D uring  the  w ash ing , oil supp ly  p ressu re  w as 150 lb f/in2 and 
the  inert gas supply  co n ta in ed  2.8 per cen t o f  02. E ach tank w as 
w ashed  in th ree  stages. 120° to  30°, 40° to  10° and  10° to 0° o f  nozzle 
angle from  0° being  vertically  d o w nw ards.

T w o  cyc les w ere  g iven  a t each  stage, a  cycle  being tw o p asses  o f  
the nozzle  (eg , 120° to  30° to 120°). A fter w ashing, hyd ro carb o n  gas 
and  oxygen  read ings w ere taken  in both  tan k s and a lso  in one that 
had  no t been w ashed . M easu rem en ts  w ere 26 and 2.1 p er cen t and 
22 and  1.9 p er cen t, re sp ec tiv e ly  in the  w ashed  tan k s ; an d  7 an d  2.1 
per cen t in the unw ashed  tan k . S u b seq u en t tank  in spections show ed 
ex ce llen t resu lts w ith co n sid erab le  redu c tio n  o f  sed im en t in the 
tanks.

A full c ru d e  oil w ash ing  program m e took  place on B ritish  Pros­
p e c to r  du ring  N o v e m b e r 1972. D uring  w ash ing , oil supply  p ressu re  
w as v aried  betw een  90 and  150 lbf/in2 to  a sse ss  p erfo rm ance and 
varia tio n s o f  c lean liness. W ash p a tte rn s  w ere also  varied  (ie, 
single-stage to m ulti-stage, and  h a lf cycles to  tw o  full cycles). Inert 
gas supp ly  quality  w as 3 to  4 per cen t 02 th roughou t. N o  h y d ro ca r­
bon gas read ings w ere reco rd ed . In sp ec tio n s show ed tan k s to  be 
v irtua lly  sed im ent free and N o . 1 c en tre  tan k  w as ac tually  ballasted  
sa tisfac to rily  w ith arriva l ba llast w ithou t any  fu rth e r  oil o r w ater 
w ashing.

T h e  ex erc ise  show ed  th a t ballast w a te r could  be pu t in to  a  tank 
that had been c ru d e  oil w ashed  only , w ithou t w a te r  w ash ing , c au s­
ing only a m inor d isco lo u ra tio n  o f  the  ballast w ater; but th is w ould 
not m eet the  c rite ria  o f  " n o  visible sh e e n "  on the sea  surface.

F ro m  th is w ork  a  n u m b er o f  conclusions w ere im m ediately  
apparen t:

3.1 w hen  using  c ru d e  oil at the  design p ressu re  o f  the m achines 
and  drain ing  w ith  ed u c to rs , the resu lts ob ta ined  a re  o f  a 
h igher s ta n d ard  th an  can  be ob ta ined  by w a te r  w ashing 
a lone;

3.2 cru d e  oil w ashing can  largely be ca rried  ou t w hile the  ship is 
d ischarging its carg o  w ithou t any  u n due loss o f  tim e b u t th is 
d ep en d s on such  fac to rs  as th e  sh ip 's  pum ping sys tem  and 
th e  sho re  d ischarge  facilities;

3.3 a lthough  tanks can  be c leaned  suffic iently  fo r the sh ipping o f  
a rriva l ballast d irec tly  (w ithou t w a te r  w ash ing), som e 
residual oil does rem ain  in the strum  a rea  w hich  will need to 
be  rem oved  befo re  ballasting ;

3.4 w a te r  w ash ing  o f  ta n k s  is not n ecessa ry  fo r se d im e n t c o n ­
tro l;

3.5 h y drocarbon  gas is genera ted  during  cru d e  w ashing;
3.6 the  supp ly  o f  good quality  inert gas during  d ischarge  is 

essen tia l; and
3.7 su b seq u en t tan k  clean ing  a t se a  is red u ced  by 9 o r  10 days 

and th is saves bo th  m an-hours and  fuel.
Follow ing  th e  initial R  & D , fu rth e r  c ru d e  oil w ash ings w ere 

u n d ertak en  during  w hich  th e  findings w ere  su b s tan tia ted  and  exac t

V P-M O N O M A T IC

WATER PRESSURE kgs/cm

(R eproduced by perm ission o f Victor Pyrate Ltd)

Fig 4 Performance data of VP-matic and VP monomatic fixed- 
in-place tankwashing machines

opera tin g  c rite ria  de te rm in ed . T h is  inc luded  th ree  sh ips that 
d rydo ck ed  in Jap an ; th ese  w ere  given full c ru d e  oil w ash es , follow ed 
by full ho t w a te r  and  chem ical w ash es , gas-free ing , slops d ischarge  
and  th e  issue o f  “ h o t w o rk "  certifica te s. O n  each  ship  th e re  w as a 
su bstan tia l redu c tio n  in slo p s (see T ab le  1) an d  a  tim e saving o f  2.5 
day s , valued a t £50,000 p er ship. W hen  co m p ared  w ith  th e  co n v en ­
tional m ethod  o f  p reparing  fo r d ry d o ck , th e  tim e saving w as 10 days 
o r, in m onetary  te rm s, £200,000 p er ship.

C ru d e  oil w ashing co n tin u ed  to  be  d ev e lo p ed  by  m ajo r oil co m ­
pan ies as a  norm al o p era tional p ro ced u re . S om e re sis tan ce  to the  
o pera tio n  is still found a t som e insta lla tions w h ere  th ro u g h p u t is 
sm all and  w here  th e re  is d o u b t on  th e  ability  o f  the  refinery  to  hand le  
w ax. H o w ev er, it has b ecom e a  p ro ced u re  w h ich , though  orig inally  
com m ercial in in ten t, can  also  c learly  be  show n  to  benefit e n v iro n ­
m ental con tro l.

4. IN T E R N A T IO N A L  TSPP C O N FE R E N C E , 1978

By 1977 c ru d e  oil w ash ing  had been  w idely ad o p ted  b y  a  large 
num ber o f  m ajor oil com p an ies and  independen t ta n k e r  o w n ers  as a 
m eans o f  sed im en t co n tro l. I t  w as o ffered  as an a lte rn a tiv e  to  the 
fitting  o f  seg rega ted  ballas t ta n k s , SB T .
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T h e  In ternational C o n ference  on T an k e r Safety  and  P o llu tion  
P rev en tio n , convened  in L ondon  during  F eb ru ary  1978, resu lted  in 
P ro toco ls am ending  th o se  o f  the In ternational C o n v en tio n  fo r the 
S afety  o f  Life at S ea , 1974 (S O L A S ) and the In te rn a tio n a l C o n v e n ­
tion for the P reven tion  o f  Pollution from  S hips, 1973 (M A R P O L ). 
T h e  m ain changes are sum m arised  in F ig . 5.

B riefly , ex isting  c rude  oil ca rrie rs  m ust be fitted  w ith S B T  sy s­
tem s if they  are 40,000 dw t o r  abo v e  b u t, as an a lte rn a tiv e , c rude  oil 
w ashing or a clean  ballast tan k  system  (C B T ) m ay be allow ed . I n the 
case  o f  C B T , th e  sh ipow ner d ec la res certa in  cargo  tan k s as " d e d i­
ca ted  ballast ta n k s”  and  these  a re  no t a llow ed to  ca rry  cargo. A 
C B T  system  is sim ilar to an S B T  system  ex cep t th a t pum ps and 
lines serv ing  the C B T  tanks m ay also  be used  fo r cargo  o p era tio n s.

N ew  cru d e  oil sh ips o v e r  20.000 dw t m ust be fitted  w ith S B T /P L  
and C O W : they are not a llow ed to o p era te  C B T . L astly , any ship 
m ust have an inert gas sys tem  (IG S ) befo re  it m ay o p e ra te  C O W .

In adopting  the P ro to c o ls , the T S P P  co n feren ce  recogn ised  crude  
oil w ashing as an im p o rtan t an ti-po llu tion  m easu re .

5. D E V ELO PM EN T AND IM PL E M E N T A T IO N  O F THE  
TSPP RE Q U IR E M E N T S

R esolu tion  15 o f  th e  P ro to co ls  com prised  the  "S p ec if ica tio n s  for 
the D esign . O p era tio n  and C o n tro l o f  C rude Oil W ashing S y stem s”  
which laid dow n specific c rite ria  fo r C O W . T h ese  w ere based  on 
w ork  carried  o u t by the  O C IM F  (Oil C o m p an ies In ternational 
M arine  F orum ) C ru d e  Oil W ashing C o m m ittee . A t the tim e o f the  
C o n feren ce , som e national m aritim e ad m in istra tio n s had little 
know ledge o r prac tica l ex p erien ce  o f  c rude  oil w ash ing  and the 
" S p e c if ic a tio n s”  prov ided  an  invaluable basis on w hich to  gain the 
n ecessa ry  ex p erience . P rac tica l ex p erien ce  dep en d ed  on the  oil 
com p an ies w ho had been  opera ting  C O W  for som e tim e.

T h e  target da te  fo r en try  into fo rce  o f  the  P ro toco l relating  to 
M A R P O L  w as se t fo r Ju n e  1981. then  th ree  and  a h a lf years  aw ay . 
H o w ev er, the m agnitude o f  such  ch anges affecting  the w hole o f the 
tan k e r industry  w ould  inev itab ly  take  tim e to im plem ent an d  th is
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GLOSSARY CBT: c lean  b a llas t tan ks
SOLAS: safe ty  of life  at

sea conference, 1 9 7 4  
MARPO L: m arin e  pollution  

conference. 1 973
TS P P : tan ker sa fe ly  and  

po llu tion  p reven tion  
conference, 1 9 7 8

SBT: segreg a ted  b a llas t tan ks  
S B T /P L : segreg ated  b a llas t tanks  

pro tec tive  location  
COW : cru d e  oil w a sh in g  
IGS: in e rt gas system  
hcw m : h ig h  c ap a c ity  w a s h in g  m achine

Table I Cargo and slop quantities non crude oil washed ships 
and (below) time saved with COW

British Inventor British Explorer British Pioneer British N avigator

Cargo Slops Cargo Slops Cargo Slops C argo Slops

207,031 1,571 207,446 1,528 214,503 3,245 207.396 3.186
209,879 1.793 210,376 997 212,724 2,417 207,328 3.148
210.211 900 210.762 1,906 213,614 1,587 206.927 1.241
207,303 2,519 206,577 2.046 216.338 1,550 208.477 2.460
209,049 1.387 206.966 1.647 214.825 1,578 208.018 2.463
206.521 2.(MO 209.778 1,276 205.464 2.503 207,128 2.411
206,369 5,039 207,943 1.540 213.900 1,079 207,670 1,862

1.456.363 15,249 1.459.848 10,940 1,491.368 13,959 1,452,944 16,771

i.e. 56.919 tons in 28 voyages say , 2.000 tons o f slops representing  1.0 per cent o f  vessels 
cargo carrying capacity .

Ship Cargo quantity Slops quantity A ctual time 
(days)

Stemmed time 
(days)

Scientist 210,234 360 2'A 5
Prospector 210,924 236 2'h 5
Explorer 210,817 282 2% 5

T O T A L 631,975 878 IVi 15

Fig 5 SOLAS, MARPOL and TSPP: SBT, CBT, IGS and COW  
requirements

i.e. 878 tons total o f  slops representing 0.14 per cent o f  vessels cargo carrying capacity . 
D rydock preparation time reduced by 50 per cent.

m ade the  period  seem  all to o  sho rt. BP d ry d o ck ed  its V L C C s ev e ry  
five years and  it w as p lanned  to  d ry d o ck  eight sh ips during  1978, 
w ith the nex t schedu led  d ry d o ck s  in 1983.

T h e  n ecessa ry  m odifica tion  and  co n v ersio n  w ork w as therefo re  
ca rried  o u t an d . in th e  case  o f  the  first sh ip , w as ahead  o f  the IM C O  
m eetings at w hich  in te rp re ta tio n s  an d  am en d m en ts  w ere  m ade to 
R eso lu tion  15. M any o th e r  sh ip o w n ers have ad o p ted  a "w a it and 
se e ”  policy and will no t be taking ac tion  until a  v e ry  late da te . T h is  
m ay c o n cen tra te  th e  w ork  load on adm in istra tio n  su rv ey o rs  since 
o w ners will probab ly  requ ire  a large num ber o f  sh ips to  be in sp ec ted  
at the sam e tim e.

B P 's  policy  on cru d e  oil w ash ing  requ ired  all ba llas t tan k s to be 
w ashed  to  a high sta n d ard . T h e re fo re , these tan k s ten d ed  to  have  
b e tte r  w ash ing  m achine co v erag e  than  o th e r  tan k s w hich  w ere 
w ashed  fo r sed im ent con tro l only. R eso lu tion  15 req u ired  the h igher 
stan d ard  o f  c lean liness fo r all tan k s , reg ard le ss  o f  type . T h u s  a d d i­
tional tank  w ash ing  m ach ines had to  be fitted  to  m eet the  m ore 
s tringen t req u irem en ts . T h e  o th e r  m ajor m odifica tion  req u ired  w as 
the fitting  o f  a special small d iam ete r s tripp ing  line to en su re  p ro p er 
drain ing  o f  the  m ain cargo  lines and  pum ps to sho re .

T h e  firs t ad m in istra tio n  inspection  w as carried  o u t on British  
N o rn e ss  a t th e  Isle o f  G ra in  term inal in Ju n e  1978. It co n s is ted  o f  an 
ex am ination  o f  the  C O W  in sta lla tion , in spec tio n s o f  requ isite  cen tre  
an d  wing tan k s and  the  sam pling  o f  th e  oil on top  o f  th e  dep artu re  
ballast. T h e  tan k s  w ere  en te red  by the  D e p artm en t o f  T ra d e 's  su r­
v ey o rs  w ho w ere able to  a ssess  th e  c lean liness o f  a  crude-o il-w ash ed  
tank . T h is  w as follow ed by  in spec tio n s o f  o th e r  B P T C  sh ips , and 
sh ips belonging to o th e r  tan k e r com pan ies.

A s a  resu lt the D e p a r tm e n t 's  su rv ey o rs now  hav e  a  very  w ide 
ex p erien ce  o f  c lean liness o f  tan k s o f  d iffering config u ra tio n s , 
w ashed  w ith d iffe ren t c ru d e s . T h e se  in sp e c tio n s  con firm ed  
guidelines for tank  en try  d ev ised  w ith the  ag reem en t o f  the  D e p a r t­
m ent and O C IM F ; gu idelines fo r the p roduction  o f  shadow  area  
d iagram s (see T ab le  11) and  the  O p era tio n s  and  E qu ip m en t M anual.

T h e  T S P P  C o n feren ce  req u ired  cru d e  sh ips to  be fitted  with SB T , 
C B T  o r C O W  (see F ig . 5). A sh ip o w n er w ho w ishes to follow  e ither 
the  S B T  o r C B T  o p tion  m ust face  ce rta in  co st p enalties . A s the 
ballast tanks w ere orig inally  used  fo r cargo , the  sh ip  m ust lose 
deadw eigh t cap ac ity , e s tim ated  at 30 per cen t. T h a t is, a  V L C C  of
270.000 dw t will be effec tive ly  red u ced  to 190,000 dw t w ith an eq u i­
valen t red u c tio n  in freigh t earn ings. F o r  exam p le , the V L C C  of
270.000 dw t. fixed  a t a  ra te  o f  $3 p e r m onth p er d eadw eigh t ton in 
1972, will lose earn ings o f$ 2 .9 M  per year; w hich is n ea r  enough  the 
co st o f  re tro -fitting  C O W  and  IG  system s (estim ated  a t £ IM ).

T h ese  are  1972 ra te s , a tim e w hen freight ra te s  w ere  high. B ut 
even  in 1980. w ith ra tes  o f$  I/dw t the eco n o m ics fav o u r re tro fittin g  
C O W  in V L C C s , as o p p o se d  to losing  carg o  carry ing  cap ac ity .

6. PO LLU TIO N  PR E V E N T IO N  C E R T IFIC A T E

Im p lem en ta tion  o f  the  M A R P O L  and th e  T S S P  p ro toco l will 
req u ire  all sh ips that carry  oil to  be issued  w ith an In te rn a tio n a l Oil 
P o llu tion  P reven tion  C e rtif ic a te  (IO P P ). T rad in g  p a tte rn s  requ ire
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sh ips to ca rry  c ru d e  o r p ro d u c t, o r both  s im ultaneously , and u nder the 
new  regu la tions sh ips in each  ca tegory  m ust fulfil certa in  req u ire ­
m en ts, w hich  a re  show n  in Fig. 5. A s som e o f  these  a re  the sam e for 
both  p roduct sh ips and  cru d e  oil sh ips, IM C O  have agreed  to th ree  
ca teg o ries (F ig . 6) fo r the  IO P P  w hich are:

6.1 C rude oil a n d  p ro d u c ts  carrier
(A llow ed to  carry  e ith e r  crude  oil o r  p roduct oil o r  both  sim ul­
taneously )
6.2 P roduct carrier
(A llow ed to  ca rry  p ro d u c t oil but not c ru d e  oil)
6.3 C rude oil carrier
(A llow ed  to  carry  cru d e  oil but not p roduct oil).
O n e  anom aly  am ong  new  sh ips are those  larger than  70,(XX) dw t, 

fitted  w ith  S B T  bu t w ithou t PL  o r  C O W , that are  built betw een  the 
differing “ new  s h ip "  da tes  laid dow n by M A R P O L  and  T S P P .

T h e  IO P P  certifica te  is issued  fo r a  period  o f  five y ears , during 
w hich there  will be  a t least one  in term ed ia te  survey  to en su re  that 
sh ip s ' equ ip m en t does not m aterially  differ from  that show n on the 
certifica te . In add ition  the  in spections will check  that sh ips are being 
o p e ra ted  in a  co rre c t and app ro v ed  m anner.

7. C O N TR O L O F C R U D E  O IL W ASHING

T o  o b ta in  C O W  no ta tion  on its IO P P  certifica te , a ship will need 
to go th rough  a s tringen t inspection  and  survey  by its national 
adm in istra tio n  officials o r  th e ir duly  au th o rised  d ep u ty . T h is  p ro ­
cess  co v e rs  th ree  a reas  w hich are:

7.1 an in spection  o f  tan k s afte r they  have  been w ashed  with 
cru d e  oil;

7.2 an  in spection  o f  the crude  oil w ashing installa tion;
7.3 th e  m easu rem en t/tes tin g  o f  ballast sam ples.
T h e  in -tank  in spections a re  to verify  the clean liness o f  the  tank 

afte r  it has been  crude-oil w ashed . N orm ally , all tan k s on the  ship 
are  to  be in spected  bu t, w here severa l tan k s are  sim ilar in all 
re sp ec ts , only one o f  th a t g roup will need to  be in spected . Before a 
tank  is e n te red , the  bo ttom  m ay be flushed w ith w ate r to  rem ove any 
heel o f  oil rem aining; bu t, if this is don e , then  a sim ilar tank  m ust be 
ballasted  and surface  sam ples taken  to  p rove  th a t the  stripp ing  o f  the 
tank  is effective .

T h e  installa tion  in spection  se rves to  check  that it com plies with 
the req u irem en ts o f  th e  IM C O  S pecifica tions. T h a t is:

•  pipework and valves are perm anently installed and made from steel or 
equivalent (spheroidal graphite cast iron to BS 2789 S N G  27/12 is an 
equivalent);

•  a pressure release device (or equivalent) is fitted to prevent over­
pressure o f the tank-washing pipeline;

•  any hydrant valves on the system  are correctly blanked;
•  all gauges and o ther instrum entation connections are fitted with proper 

isolating valves;
•  no part of the CO W  system  enters machinery spaces and the steam 

heater is fitted with double shut-off valves o r blanks;
•  the piping system  for crude oil washing is sufficiently large to operate 

the number o f m achines required to be operated sim ultaneously;
•  the piping is properly anchored to the ship 's structure and the system 

has been tested to one and half times the normal working pressure;
•  the tank washing m achines are of an approved type and. if they are 

operated by portable control units, there are sufficient drive units on 
board so that they are not moved more than tw ice during the COW  
operation;

•  there are sufficient tank washing m achines fitted to  ensure that tanks 
are properly washed and their correct operation can be m onitored 
externally to the tank;

•  there is sufficient pum ping capacity to supply the necessary amount of 
crude oil to the COW  system  and this capacity can be maintained by 
more than one pump (in the case of pump failure);

•  there is a facility for increasing the pressure in the tank washing line, 
should the back pressure o f the cargo discharge fall below the minimum 
pressure required (ie. about 8 Kg/cm 2);

•  there is sufficient stripping capacity to rem ove the oil whilst tank wash­
ing m achines are in operation (ie, stripping capacity is 1.25 times the 
maximum oil throughput when the machines are in operation);

•  the stripping of tanks is effectively m onitored by means o f level gauges, 
hand-dipping and stripping system  perform ance gauges;

•  there are at least four hand-dipping positions on each tank;
•  means are provided for draining tanks, pipelines and pumps that are 

used during the cargo discharge and crude oil washing;
•  stripping pumps are fitted with proper instrum entation to check that 

they are being run efficiently;
•  all ballast lines and pum ps can be effectively drained o f oil before bal­

lasting com m ences;
•  a special small d iam eter stripping line is fitted for the stripping o f 

tanks, cargo pumps and lines to the outboard side o f the manifold valves, 
port and starboard, on com pletion o f discharge;

•  an approved inert gas system  is fitted to the ship so that C O W  can be 
safely carried out; and

•  the ship can sim ultaneously discharge and ballast so as to avoid vapour 
emission to the atm osphere (this applies to ships w here it is necessary to 
take ballast into cargo tanks for departure ballast purposes).

NEW SH IPS SH IP  C ATEG ORY EXIST IN G  SH IPS

C R U D E  OIL A PRO D U C T C A R R IE R

>40.000 dwl *  SBT

>40.000 dwl ♦ C8T & COW

PRO D U C T C A R R IE R
(ALLOWED TO CARRY PROOUCT OIL BUT 

PROHIBITED FROM CARRYING CRUDE OIL)

40 70.000 dwl * CBT 
[ H —  H ♦ 4 J 

& >  70.000 dwl ♦ CBT 
( H —  H ♦ 2 ]

40/70.000 Idw ♦ CBT 
[ H ♦ 4 —  ] 4 >  70.000 dy 

♦ CBT. [ H + 2 —  |

C R U D E  OIL C A R R IE R

(ALLOWED TO CARRY CRUDE OIL BUT 
PROHIBITED FROM CARRYING PRODUCT OIL) >40.000 dwl + COW

Fig 6 International oil pollution prevention certificate: IMCO  
agreed interpretation of ship categories

A  Fig 7 (b) Ballast core 
sam pler in use

^  Fig 7 (a) Ballast surface  
core sampler

Surface  sam ples o f  d ep a rtu re  ballast a re  requ ired  to  d e te rm in e  the 
am oun t o f  free  oil floating  on to p  o f  it, w hich m ust not exceed
0.00085 o f  the  ballas t ta n k s ’ volum e.

M easu rem en ts  w ith an  accu racy  o f  b e tte r  than  1 m m  can  be  taken 
with the  ty p es o f  su rface  sam pler illu stra ted  in F ig  7a an d  7b. T h ese  
te s ts  are  requ ired  to  p rove the  effec tiv en ess o f  th e  s tripp ing  and 
drainage a rrangem en ts on b oard  th e  sh ip  an d  T ab le  I I I  illu stra tes  
typ ical se ts o f  read ings taken  on board  sh ips during  national 
adm in istra tion  inspections.

T h e  IM C O  Specifica tions req u ire  that the  arriva l ba llas t is m o n i­
to red  by an o il/w ate r m on ito r w hen it is d isch arg ed  a t an arriva l 
port. H o w ev er, w ithin the  oil industry  th e  tes ting  and dev e lo p m en t 
o f  m onito rs has yet to  be co m pleted . T h u s  large nu m b ers o f  sh ips 
c an n o t be fitted  w ith m o n ito rs .

A s an  a lte rn a tiv e , IM C O  have ap p ro v ed  th e  tak ing  o f  sam ples 
during  the  d ischarge  o f  ballast so th a t th ese  can  be  la te r  analysed  
u n d er labo ra to ry  co nd itions. W h atev er m ethod  is u se d , the  oil in the 
w a te r  m ust no t exceed  15ppm. In any ev en t, sh ips m u st a lso  com ply  
w ith the  “ visible sh e en ”  c rite ria  during  th e  d isch arg e  o f  th e ir  
ballast.

In add ition  to the  on -b o ard  in spections , ad m in istra tio n s a re  also  
req u ired  to  ap p ro v e  sh a d o w -area  ca lcu la tio n s fo r ca rg o  tan k s . 
T h ese  a re , d iagram s d raw n  to  ind ica te  the a reas w ithin a  tan k  that
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are  sh ielded from  d irec t im pingem ent o f  th e  c ru d e  oil w ashing je ts . 
T h e  1M C O  S pecifications requ ire  th a t all su rfaces (both vertica l and 
ho rizon tal) m ust be co v ered  by d irec t im pingem ent o r  by  the  
sp lash-back  from  tan k  w ashing m achine  je ts ;  bu t re liance on 
sp lash-back  on ly  m ust not exceed  15 per cen t o f  vertical a reas and
10 per cen t o f  horizon tal a reas .

G u idelines fo r the  p repara tio n  o f  shadow -diagram s are show n in 
T ab le  I I ,  and  an exam ple o f  such a  d iagram  in F ig . 8. A lternative ly , 
if a  tank  s tru c tu re  is particu la rly  co m p lica ted , the  effec tiv en ess o f 
the  tan k  w ashing m achine co v erag e  is to  be es tab lished  by building a 
m odel o f  the  tank  and  th en  shining p inpo in t lights from  the positions 
w here tan k  w ashing m achines are  sited .

All sh ips m ust be p rov ided  w ith an “ O p era tio n s and  E quipm ent 
M a n u a l"  w hich con ta in s th e  com plete  tex t o f  the  1M C O  Specifica­
tions and all o pera tional d a ta  relating  to a p articu la r sh ip . T he 
IM C O  agreed  fo rm at for th is M anual d iv ides it in to  17 sec tions, 
w hich are:

Table II Guidelines for the assessm ent of shadow  
diagrams

1. The shadow diagrams must be on drawings the scale o f which 
m ust be at least:

i) for tankers less than 100,000 dwt 1:100
ii) for tankers o f 1(K),000 dwt and above 1:200

2. The drawings must provide at least a plan view, a profile view and 
an end elevation for each tank or tanks considered to be similar.

3. Sufficient detailed drawings of the vessel must be provided to 
check that all large prim ary structural mem bers have been 
included.

4. The term  "large prim ary structural m em bers" is to  be construed 
as those com ponents of a tank structure which contribute signific­
ant strength to the ship such as web fram es and girders. It is 
intended that sm aller com ponents such as those that contribute to 
the plate stiffening be excluded. In general the following list in 
conjunction with the diagram may be used to  amplify this con­
struction.

Include
1. web fram es 1.
2. girders 2.
3. stringers 3.
4. webs 4.
5. main bracket 5.
6. transverses
7. crossties in transverse  web frames 

unless it can be verified by tank 
inspection that their presence does 
not affect the cleanliness o f the 
tank. H ow ever, for the purpose of 
making an initial assessm ent where 
there are no m ore than tw o crossties 
and each is less than 1/15 o f the 
total depth of the tank they may be ignored.

5. Shadows cast upon the underside o f decks, w eb fram es, centre 
and side girders can be ignored.

6. C alculations must be provided either on the drawing or separately 
to show how the percentages required by section 4.2.8 have been 
arrived at. T he calculations should be itemised so that it is pos­
sible to relate each item with a particular shadow area.

7. W here a curved surface is presented to je ts  it is not necessary to 
provide exact geom etric projections to determ ine the resultant 
shadow. A reasonable estim ate is acceptable.

8. For the purpose o f determ ining the bottom  area  o f wing tanks the 
breadth of the tank is to be taken as the horizontal distance m eas­
ured across the top of the bottom  longitudinal fram es to the inside 
of the shell plating, midway between the tank bulkheads.

9. A swash bulkhead may be taken as a tank boundary. H ow ever, in 
this event the bulkhead m ust be assum ed to have no openings in 
it.

1. T e x t o f  the  S pecifications.
2. D raw ings o f  the  c ru d e  oil w ashing system .
3. D escrip tio n  o f  th e  c ru d e  oil w ash ing  system  and  o p era tional 

and  equ ip m en t p a ram eters .
4. T h e  dangers and p recau tio n s against oil leakage.
5. T h e  use  and  con tro l o f  inert gas.
6. P re cau tio n s agains t e lec tro s ta tic  hazard s .
7. P ersonnel requ irem en ts .
8. M ethods o f  com m unication .
9. L is t o f  cru d e  oils n o t su itab le  fo r cru d e  oil w ash ing .
10. C ru d e  oil w ash ing  check  lists.
11. A p p ro v ed  m eth o d s and  p rog ram m es fo r c ru d e  oil w ashing.
12. T yp ical c rude  oil w ashing p rog ram m es.
13. T h e  m ethod  o f  d ra in ing  cargo  tanks .
14. T h e  m ethod  and p ro ced u res o f  d rain ing  cargo pum ps and 

lines.
15. T ypical p ro ced u res fo r ba llasting  and the  m ethod  o f p rev en t­

ing h y d ro carb o n  em ission .
16. C om p lian ce  p ro ced u res  fo r R egula tion  9 o f  A n n ex  1 to 

M A R  PO L  1973.
17. In spec tio n  and  m a in ten an ce  o f  eq u ipm en t.

T h e  O p era tio n s and  E qu ipm en t M anual is a  co m p reh en siv e  
docu m en t w hich will co st o v e r  £25,000 to  p ro d u ce . W hen  it has been 
app ro v ed  by th e ir  national ad m in istra tio n , sh ips m ust o p e ra te  w ithin 
the p a ram eters  laid dow n w ithin it.

F ro m  tim e to  tim e ad m in istra tio n s will m ake spo t ch eck s on sh ips 
to  e n su re  th a t the  C O W  in sta lla tion  still com plies w ith the  data  
given on  the  IO P P  ce rtifica te , and in the  O p era tio n s  an d  E qu ipm en t 
M anual. T h ese  m ay tak e  p lace  a t any  po rt. W here  a  su rv ey o r finds 
tha t th e  equ ipm ent d iffers to  a  g rea t e x ten t from  w h at it shou ld  be. 
he m ay requ ire  th e  sh ip  to  effect n ecessa ry  rep a irs /m o d ifica tio n s 
an d , if  n ecessa ry , to  sail from  the d isch arg e  p o rt to  a rep a ir port.

S ection  9 o f  the  M anual shou ld  list c ru d e  o ils th a t are  n o t su itab le  
for c ru d e  oil w ashing. T o  d a te , no cru d e  o ils h av e  p roved  u n su itab le  
fo r th is purpose .

8. T R A IN IN G  O F  PE R SO N N E L

T h e  S pecifica tions req u ire  th a t only  p ro p erly  qualified  personnel 
ca rry  ou t c rude  oil w ash ing . T h e  p erson  tak ing  overall charge  m ust 
have:

8.1 a t leas t one  y e a r 's  ex p e rien ce  on oil tan k e rs  w here  his du ties  
have included  the  d ischarge  o f  cargo  an d  a sso c ia ted  cru d e  oil 
w ashing. W here  his d u ties  have  not included  C O W . he shall 
have  com pleted  a tra in ing  p rog ram m e in it;

8.2 he m ust have partic ip a ted  at leas t tw ice in C O W  p ro g ram ­
m es, o n e  o f  which shall be  in the  p a rticu la r ship for w h ich  he 
is requ ired  to  u n d e rtak e  the  responsib ility  o f  cargo  d is­
ch arg e ; o r a lte rn a tiv e ly , a  ship sim ilar in all re lev an t 
re sp ec ts ;

8.3 be fully know ledgeab le  o f  the  c o n ten ts  o f  the  O p era tio n s  and  
E quipm ent M anual.

O th e r p ersons co n cern ed  m ust have  a t least six m o n th s’ ex p e ri­
ence  on oil tan k ers  w here  they  should  have been invo lved  in the  
cargo  d ischarge  o p e ra tio n . In  ad d itio n , they  m ust be in stru c ted  in 
C O W  on the p a rticu la r ship and be fully  know ledgeab le  o f  co n ten ts  
o f the  O p era tio n  and E qu ip m en ts  M anual.

T h ese  req u irem en ts  m ean  that sh ip s’ p ersonnel will need ce rtifi­
ca te s  proving the ir  in vo lvem en t in cru d e  oil w ash ing  o p e ra tio n s  and , 
if n ecessa ry , partic ipa tion  in an au th o rised  C O W  co u rse . T ypical 
ce rtifica te s a re  show n in F igu res 9 and 10.

Disregard
longitudinals
brackets
stiffeners
ladders
pipe work

Table III Typical ballast surface samples (using surface sampler)

Total Oil 13.10 m '

British Reliance  
Total T ank  207,031 m ' Oil: T ank  .00006329 Total Oil Volum e 42.89 m

British Pride
Total T ank  Volum e 156,837 Ratio  Oil: T ank  Volum e 0.00027

PO RT S T A R B O A R D P O R T C E N T R E S T A R B O A R D

T A N K Oil
Depth

Oil
Volume

Tank
Volume

Oil
D epth

Oil
Volume

Tank
Volume T A N K Oil

Depth
Oil

Volume
Tank

Volume
Oil

Depth
Oil

Volume
Tank

Volume
Oil

D epth
Oil

Volume
Tank

Volume

IA 0 0 10,314.0 0 0 10,314.0 1 3mm 3.09 26.818
IB 0 0 13,952.3 0 0 13,952.3 2 2mm 1.37 17,235 2mm 1.37 17,235
2A 2.62 13,960.1 5.24 13,960.1 3 21mm 14.35 17,237 2mm 1.37 17,237
2B 1.05 13,960.1 0 0 13.960.1 4 13mm 8.88 17,234 11mm 7.51 17,234
3 A 0 0 13,960.1 1.57 13.960.1 5 6mm 4.95 26,607
3B 0 0 13,959.9 0 0 13.959.9 T O T A L S 24.60 51,706 8.04 53,425 10.25 5 1,706
4A 0 0 13,700.7 0 0 13.7(H). 7
4B 5mm 2.62 9,708.3 0 0 9.708.3

T O T A L S 6.29 103,515.5 6.81 103,515.5
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BP TANKER COMPANY LIMITED

QUALIFICATION FOR CRUDE OIL WASHING

U nder the requirem ents as specified in the annex to the M arpol Pro­
tocol of 1978 covering the specification for the design, operation and 
control o f C rude Oil W ashing System s.

T H IS  IS T O  C E R T IF Y  T H A T :

Discharge Book Number:

is qualified to take charge of C rude Oil Washing O perations on the 
ships or classes o f ships listed overleaf.

GUIDANCE NOTES FOR MASTERS
In order to qualify as com petent to take charge o f a Crude Oil W ash­
ing O peration, an Officer must have:
1. Served for at least one year in tankers
2. Must have participated in at least two previous joint Discharge 

and C rude Oil W ashing O perations. One of these tw o join t o pera­
tions must be on the ship, or another ship of the same class, for 
which this certificate is to be endorsed.

Having satisfied these two requirem ents, the ship 's stam p together 
with the M aster's  signature should be annotated on this certificate. 
W hen an officer is certified com petent against a ship, no further stamp 
is necessary for any o ther ship of the same class.

This certificate should be kept in the O fficer's discharged book as it 
may have to be produced to a G overnm ent Surveyor.

Ship
C lass

R E SP E C T

R E L IA N C E

N O R N E S S

P A T IE N C E

PR O G R E SS

Deadweight
(Tonnes)

277,000

270,000

270,000

253,000

228,000

O ther Ships
in C lass

R A N G E R ; 
R E SO U R C E

R E N O W N :
R E S O L U T IO N ;
T R ID E N T

PR O M ISE

PU R PO SE

Signed — M aster 
Ship Stamp

Fig 9 Typical certificate of participation in COW operations 
onboard ship

C E R T I F I C A T E  N U M B E R  BP 0251
BP T A N K E R  C O M P A N Y  L I M I T E D

C R U D E  O IL W A SH IN G  T R A IN IN G  
C E R T IF IC A T IO N

T his is to  certify  that:

N A M E

R A N K .D IS C H A R G E  B O O K  N O .

C E R T IF IC A T E  O F  C O M P E T E N C Y /.

G R A D E  ( IF  A P P L IC A B L E )

D A T E  A N D  P L A C E  O F  B IR T H

has sa tisfac to rily  com pleted  a  co u rse  o f  tra in ing , ap p ro v ed  by 
the  D E P A R T M E N T  O F  T R A D E , detailing  the p ro ced u res 
for the  w ashing o f  carg o  sp aces o f  oil tan k e rs  w ith  c ru d e  oil a? 
laid dow n in the “ S pecifica tion  fo r the D esign . O p era tio n  anc 
C on tro l o f  C ru d e  Oil W ash in g " pub lished  by IM C O .

H eld  at . F rom T o

A u thorising  Signature

D ate  o f  Issue

. C o u rse  L e c tu re r  .

. S ignature o f  H o ld er

Fig 10 Typical COW course certificate

8  9  10 I I  12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 28 2 9 30

mrtTTT/,
ting  bulk

zzfezpzz ZZZZZZ z z z2ZZ
centre bulk

'n f / r tn n /T .
ballast
Vm /12% ZL z z :

z z zZZZ
wing bulk

E z z g z z z z z t e f t f f 7777Z77ZZZZZz z 77777
centre bulk

n ' l i r i i h ,
f f r

z z 77777, z z 3

wing bulk

zzzzzzzzzzzzztotezzzzzz /// / / 7ZZZZZZZZZZZ
I T

iit ir t m r L z z ; zẑ ZZZZZZ£z
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Fig 13 COW and discharge plan

32 Trim s

P IO N E E R 226,000 SH O U SH

P R ID E 222,000

EX P L O R E R 219,000 IN V E N T O R ;
S C IE N T IS T ;
SIV A N D

Fig 11 Dirty cargo tank

Fig 12 Tank after COW
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Fig 8 Typical shadow area diagram

Table IV Check List: pre arrival at discharge port

N O . ITEM
1. H as the terminal been notified that the vessel wishes to Y es/N o 

crude oil wash tanks during discharge?
2. Is the oxygen analysing equipm ent (portable and Y es/N o 

perm anent) tested and working satisfactorily?
3. Is the tank washing pipeline system  isolated from the Y es/N o 

w ater heater and engine room ?
4. Are all the hydrant valve connections on the tank washing Y es/N o 

line blanked?
5. A re all the valves to  the fixed tank washing m achines Y es/N o 

shut?
6. Have the tank cleaning lines been pressurised and leak- Y es/N o 

ages made good?
7. Have the portable drive units for fixed tank w ashing Y es/N o 

machines been tested and fitted?
8. Have the pressure gauges on the top discharge line, the Y es/N o 

manifold and the tank cleaning main been checked?
9. H as the stripping system  monitoring equipm ent been Y es/N o 

checked?
10. H as the com m unications system  been checked and Y es/N o 

tested?
11. H as the organisation plan been drawn up and posted Y es/N o 

with duties and responsibilities defined?
12. Have the d ischarge/crude wash operation plans been Y es/N o 

drawn up and posted?
13. In cases where the term inal has a standard radio check Y es/N o 

list, has this been com pleted and transm itted?

9. O PE R A T IO N  O F C R U D E  O IL W A SH IN G

T h e  advan tag es o f  cru d e  orl w ash ing  are sum m arised  a s  follow s:
9.1 L ess sea  pollu tion  due  to red u ced  w ate r w ash ing ;
9.2 R edu c tio n s in tim e and  co s t o f  tan k  clean ing ;
9.3 D e-sludg ing  by  hand obv ia ted  (see Fig. I I) ;
9.4 R educed  tan k  clean ing  tim e a t sea ;
9.5 In cre ased  o u ttu rn  o f  cargo ;
9.6 R educed  d ead fre igh t as less o il-w ater slops a re  re ta in ed  on 

board  (see  F ig . 12);
9.7 L ess sa lt w a te r  d isch arg ed  to refineries;
9.8 T an k  co rro sio n  due  to  w a te r  w ashing is red u ced .
D isad v an tag es are  possib le  in crease s o f  d isch arg e  tim es and  an

increased  w ork load  on sh ip s ' staff. T h e re fo re  it is im p o rtan t to  plan 
the d ischarge  o p era tio n  p roperly  so th a t C O W  is not in te rfe red  with 
in any  w ay. In c re ase  o f  d ischarge  tim e will be leas t w hen carg o  
d ischarge  is re s tr ic ted  by sh o re  lim ita tions.

T h e  S pecifica tions requ ire  cru d e  oil w ash ing  during  each  d ischarge  
o f  all tan k s  th a t a re  likely to  ca rry  ballast. T h is  inc ludes arriv a l, 
d ep a rtu re  and heavy  w ea th e r ballast tanks . In add ition  one q u a r te r  
o f  the  rem ain ing  tan k s a re  to  be w ashed  fo r sludge co n tro l pu rp o ses 
(th ese  tan k s m ay include th o se  requ ired  fo r heavy  w e a th e r  ballast) 
bu t they  need no t be w ashed  m ore than  once  in ev e ry  fo u r m on ths. 
T h e  req u irem en ts  allow  sh ip s ' s ta ff  to  p rep a re  a  plan fo r the  full 
d ischarge  o p era tio n ; a typical one  is show n in F ig 13.

A t various stages b efo re , during  and  a fte r  a  C O W  p rog ram m e, 
safety  and  o p era tional ch eck s  are m ade. A full se t o f  ch eck  lists is 
illu stra ted  in T ab les IV  to  V II .
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E xperience  ind ica tes th a t one  and  a  ha lf full m achine cyc les  are 
n ecessa ry  to c lean  a  com p artm en t and any fu rth er w ash ing  is su p e r­
fluous. T h e  program m e will d epend  on the  type o f  tank  w ashing 
m ach ine  fitted . I f  it is the  single-nozzle, program m able ty p e , the 
m ulti-stage sys tem  m inim ises the  tim e loss during  cargo  d ischarge. 
T h e  u p p er lim its o f  th e  firs t stage will be  abo u t 90° from  vertical 
d o w n w ard s, in c en tre  tan k s and 120° in wing tan k s; and  the  low er 
limit abo u t 70°. T h e  second  stage will be betw een  70° and 40° and  the 
bo ttom  (final) stage b etw een  40° and 0°. O n  sh ips fitted  with non­
program m able m ach ines, m ulti-stage oil w ashing is not feasib le and  
a cargo  tan k  is w ashed  s ta rtin g  w hen there  is 1 m o f  oil rem aining in it.

T h e  op tim um  p ressu re  fo r oil w ash ing  is 8.5 to  10.5 b ar. T h is  is 
ob ta in ed  by b leeding o ff from  a  m ain cargo pum p d ischarge  line into 
the  cru d e  oil w ashing line o r  by using  special pum ps that a re  fitted 
for C O W  and stripp ing  du ties  only . I f  a low shore  back p ressu re , or 
the  loss o f the  hydro sta tic  h ead  during  d ischarge , resu lts in the line 
p ressu re  being too  low , it m ust be increased  by  closing dow n an 
iso la to r va lve  on the  d ischarge  line.

D uring  crude  oil w ash ing  the quality  o f  the inert gas m ust be 
freq u en tly  ch eck ed  by po rtab le  an a ly ser and the  p ressu re  and  0 2 
co n ten t m ust be con tin u o u sly  reco rd ed . T h e  tank  w ashing line p res­
su re  should  be freq u en tly  m onito red  and the cyc les  o f  the m achines 
carefu lly  w atched .

T o w a rd s  the  end o f  d ischarge  the  line p ressu re  will be too  low  and 
w ash ing  is ca rried  ou t by rec ircu la tion . T h e  pum p tak es suction  
d irec tly  from  the  slop  tan k , de livers in to  the  tank  clean ing  line to 
supply  th e  m achines and p ow ers the  ed u c to rs . T h ese  d ra in  the tanks 
being w ash ed , in to  the slop  tank . T h is  will m aintain the  oil level in 
the  slop  tank.

T h e  S pecifica tions req u ire  all cargo  pum ps and  a sso c ia ted  line* 
and th e  C O W  lines to  be  s trip p ed  a sh o re , using a  special stripping 
line co n n ec ted  to  the  o u tb o a rd  side o f  the  m anifold valves. T h is can 
be don e  e ith er by stripp ing  them  all to  the  slop  tank  and  then d is ­
charging th is ash o re ; o r s tripp ing  them  d irec tly  asho re .

A po rt au th o rity  can  p roh ib it d ischarge  o f  hyd ro carb o n  gases to 
the  a tm o sp h e re . W hen  a  sh ip  loads ballast into tan k s th a t hav e  p re­
viously  co n ta in ed  cargo , th is m ust be done co n cu rren tly  w ith cargo  
d ischarge  from  o th e r  tan k s . D uring  th is tim e the  a tm osphe ric  p re s­
su re  in the  cargo  tan k s m ust be carefu lly  m on ito red  and , if it 
b ecom es ex cess iv e , th e  inert gas allow ed  to rec ircu la te , o r the  fan 
s topped .

A fte r  oil w ashing all su rfaces w ithin tan k s will be c lea r  o f  sedi­
m en ts  bu t a  sm all q u an tity  o f  free  oil will rem ain  in the strum  a reas . 
T h is  will need to  be w ashed  ou t before arriva l ballast is sh ipped  and  
a  single w ater-w ash ing  cy c le  will be su fficient. W ashing w ate r is 
rec ircu la ted  from  th e  slop  tan k  system  b ecause  tan k s m u st not be 
w ashed  by w a te r  tak en  from  the sea  and  re tu rn ed  to  it.

B allast lines will a lso  req u ire  cleaning and  th is is done by pum ping 
th rough  during  the  sh ipp ing  o f  d ep artu re  ballast. D uring  line w ash ­
ing the  slop  tanks a re  filled w ith w a te r  to  th e  levels requ ired  for 
rec ircu la tio n  o f  tan k  w ash ing  w ater.

A fte r  w ater w ashing the  tan k s are  repurged  as n ecessa ry . Pum ps 
and lines requ ired  fo r w ork ing  ballast are flushed th rough . A rrival 
ba llas t is sh ipped  by tak ing  suc tion  d irec t from  sea and d ischarging 
to  tan k s v ia d irec t d ro p  lines from  deck  o r  via d rop  lines in to  the 
tan k  ring  m ain. D e p a rtu re  ballast is initially d ischarged  d irectly  
o v erb o ard  and  the  d isch arg e  m ust be closely  m o n ito red . W hen the 
firs t d isco lou ra tion  is o b se rv ed  o r if the  in stan tan eo u s ra te  o f  d is­
charge  o f  oil co n ten t ex cee d s  60 litres p er nau tical m ile, the  d is­
charge  o v erb o ard  m u st be  sto p p ed . T h e  rem aining d ep a rtu re  ballast 
is tran sfe rred  to  the  slop  tan k  sys tem  and decan ted  a fte r  a  settling 
out period  o f  severa l days .

O n som e ships the ballasting  and deballasting  o p era tio n s are  c a r­
ried ou t sim u ltaneously  to  lim it the  s tre sses  in the  hull, w h ereas on 
o th e rs  ballasting  p recedes deballasting . W hich ev er m ethod  is u sed , 
the  o v erb o a rd  d ischarge  during  deballasting  m ust be ab o v e  the 
w aterline  so th a t the d ischarge  can  be m on ito red  a t all tim es.

10. A T M O SPH ER E CO NTR O L AN D  TANK ENTRY

H y d ro ca rb o n  gas b u m s in a ir w hen  its  co n cen tra tio n  is w ithin the 
flam m able range. A t c o n cen tra tio n s  ab o v e  o r  below  the  flam m able 
lim its it will not bu rn  b ecau se  it is e ith e r  over-rich  o r too  lean . A n 
over-rich  m ix ture will b ecom e flam m able w hen d ilu ted  sufficiently  
w ith air. T h e  flam m able lim its o f  c ru d e  are generally  tak en  as 10 per 
cen t and  2 per cen t in a tm o sp h e res  con ta in ing  21 p er cen t oxygen . If  
the  oxygen  is red u ced , the  range o f  flam m ability  n arro w s until the  
m ix ture  becom es non-flam m able b ecau se  th ere  is insufficient

Table V Check list: before the crude oil washing operation

N O . ITEM

1. Are all the pre-arrival checks and conditions in o rder?  Y es/N o

2. H as the discharge/crude oil wash operation been dis- Y es/N o 
cussed with both ship and shore staff and is the agreed
plan readily available for easy reference?

3. Ha\*e the communication links betw een the deck/cargo Y es/N o 
control room , cargo control room /engine room  and
cargo control room /shore been set up and are  they 
working properly?

4. H ave the crude oil wash abort condition and procedures Y es/N o 
been discussed and agreed by both ship and shore staff?

5. Have fixed and portable oxygen analysers been checked Y es/N o 
and are they working properly?

6. Is the inert gas system  working properly and is the Y es/N o  
oxygen content of the delivered inert gas below 8% by 
volume?

7. Is the oxygen content of the tank(s) to be crude oil Y es/N o 
washed below 8% by volume?

8. Have all the cargo tanks positive inert gas pressure? Y es/N o
9. H ave responsible personnel been assigned to  check all Y es/N o  

deck lines for leaks as soon as washing starts?

10. Are the fixed m achines set for the required w ashing Y es/N o 
method and are portable drive units m ounted and set?

11. H ave valves and lines both in pum proom  and on deck Y es/N o 
been checked?

12. H as the slop tank been em ptied and recharged with dry Y es/N o  
crude and the w ater bottom  o f cargo tanks been dis­
charged?

Table VI Check list: during the crude oil washing operation

N O . ITEM

1. Is the quality o f the delivered inert gas frequently  Y es/N o 
checked by portable instrum ent and recorded?

2. Are all the deck lines and m achines frequently checked Y es/N o 
for leaks?

3. Is the crude oil washing in progress in designated cargo Y es/N o 
tanks only?

4. Is the pressure in the tank washing line 10 bar or above? Y es/N o
5. Are the cycle times of the tank washing m achines as Y es/N o 

specified in the O perations and Equipm ent M anual?

6. Are the washing machines in operation (together with Y es/N o 
their drive units) frequently checked and are they 
working properly?

7. Is a  responsible person stationed continuously on deck? Y es/N o

8. Will the trim be satisfactory when bottom  w ashing is in Y es/N o  
progress as specified in the O perations and Equipm ent 
Manual?

9. Will the recom m ended tank draining m ethod be Y es/N o  
followed?

10. H ave the ullage gauge floats been raised and housed in Y es/N o  
the tanks being crude oil washed?

11. Is the level in the holding (slop) tank for tank washings Y es/N o 
frequently checked to prevent any possibility o f an 
overflow?

Table VII Check list: after the crude oil washing operation

N O . ITEM
1. A re all the valves between the discharge line and the Y es/N o  

tank washing line closed?
2. H as the tank washing line been drained o f  crude oil? Y es/N o

3. Are all valves to the w ashing m achines closed? Y es/N o
4. Are cargo pumps, tanks and pipelines properly drained? Y es/N o

oxygen  p resen t to  su p p o rt co m bustion . T h is  o ccu rs  a t  11 p e r  cen t 
oxygen  (see F ig. 14).

T h e  m ain c o n s titu en t o f  a ir is n itrogen  w hich  is an in e r t gas and 
do es n o t su p p o rt co m bustion . B oiler flue gas also  co n s is ts  m ain ly  o f  
n itrogen and , w ith  good co m b u stio n  cond itio n s in th e  b o ile r, the 
oxygen  co n ten t o f  th e  flue gas can  be m ain ta ined  be lo w  five p er 
cen t. It can  there fo re  be used  to  m ake tan k  a tm o sp h e res  sa fe . F o r  
an exp losion  to  o ccu r an  ignition so u rce  is requ ired .
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N orm al safe tan k e r p rac tice  will p roh ib it ignition so u rc e s  on the 
carg o  deck  bu t a  po ten tia l source  w ithin carg o  ta n k s  is e lec tro s ta tic  
generation  during washing. T herefo re , tanks m ust be inerted  with good 
quality  gas as th ey  a re  em ptied  o f  cargo  and  kep t u n d e r a  positive  
p re ssu re  to  p rev en t ingress o f  air. B efore crude  oil w ash ing  o f  a  tank  
co m m en ces , the  oxygen co n ten t o f  th e  a tm o sp h e re  m ust be checked  
a t a  d is tan ce  1 m below  th e  deck  level and  a t the  m id level o f  the 
ullage space . If  the  oxygen  read ing  is g re a te r  than  eight per cen t, 
c ru d e  oil w ash ing  m ust n o t tak e  p lace.

A fte r sailing from  a d ischarge  p o rt, all em pty  cargo  ta n k s  shou ld  
be purged w ith  inert gas to  red u ce  h y d ro carb o n  gas co n cen tra tio n s  
to  below  the  low er flam m able lim it. T a n k s  th a t are  w a te r-w ash ed  for 
arrival ba llast o r  tan k  en try  shou ld  be re-purged  as n ecessa ry . T an k s 
con ta in ing  d ep a rtu re  ballast shou ld  be purged once they  hav e  been 
d ischarged .

W hen it is necessa ry  to  e n te r  tan k s fo r in sp ec tio n s o r  rep a irs , they  
should  be purged to below  the low er flam m able limit and w ater- 
w ashed , fo llow ed by  re-purg ing  an d  ven tila tion  to 21 p er cen t 
oxygen.

U n d er excep tional c ircu m stan ces , b rie f  en try  in to  oil-w ashed 
tan k s m ay be p e rm itted  fo r cu rso ry  in spection  on ly , w ithou t prior 
w ater-w ash ing  o f  th e  tan k . H o w ev er, such  en try  m u st be su b je c t to 
s tringen t safety  p recau tio n s.

S ta tu to ry  in spec tio n s by ad m in istra tio n  su rv ey o rs a re  req u ired  
a fte r  tanks have been c ru d e  w ashed . It is norm al fo r the su rv ey o r to 
be accom pan ied  by a  sh ip o w n e r’s re p re se n ta tiv e  w hen he en te rs  a

tan k  and experien ce  has show n th a t it is e a s ie r  fo r the  d eck  p a rty  to 
keep  sight o f  th o se  w h o  e n te r  the ta n k  if reflec tive  tap e  is a tta c h e d  to 
the  to p s o f  sa fe ty  helm ets and  C A B A  cy linders. W hen  carry in g  o u t 
in sp ec tio n s a t th e  b o tto m  o f  the  tan k s , the  inspecting  team  shou ld  
keep  to  cen tre -lin e  w alkw ays on tan k  bo tto m s w here  th ey  a re  fitted . 
T h is  does no t p rev en t th e  su rv ey o r leaving the  w alkw ay  to  in sp e c t 
p articu la r  areas o f  the  tank  b o tto m  if he  so req u ires . F o rm a lised  
p ro ced u res fo r the  en try  into tan k s  by  adm in istra tio n  su rv ey o rs  
have been  pub lished  by IM C O .

11. C O N C L U S IO N S

T h e  spa te  o f  regu la tions b ro u g h t ab o u t by the  T S P P  co n feren ce  
has cau sed  m ixed reac tio n s . Inev itab ly  th e re  will be  th e  b o d y  o f  
opin ion  in tend ing  to d o  no th ing  until fo rced  to  do so . O th e rs  rem ain  
co n v in ced  th a t S B T  and n o t C O W  is th e  on ly  m ethod  by w hich  
pollu tion  o f  th e  seas will be avo ided .

It has indeed  b een  argued th a t c ru d e  oil w ash ing  is too  dem anding  
on c rew  tim e and to o  difficult to  m onito r. In o u r  com pany  w e argue 
th a t good ta n k e r  p rac tice , no m a tte r  w hat th e  ta sk , req u ires  effort 
and  d ed ica tion  by well tra in ed  c rew s. T h e se  regu la tio n s (no m a tte r  
how  w ell they  are  im plem ented  o r  policed) will be  to  no  avail un less 
the  c rew s are  well tra in ed . T h e  sh ip o w n e r's  co n trib u tio n  m u st be  to 
e n su re  the  h ighest s ta n d a rd  o f  d ed ica tio n , e ffo rt and  train ing  on 
b oard  all his sh ips.
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Fig 14. Limits of flam mability of hypothetical hydrocarbon nitrogen/oxygen mixtures
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Discussion
M R J .  S. C. B L O O M FIE LD  C E ng , M IM arE  (L lo y d 's  R eg ister o f  

Shipping):
Being involved in the  app roval o f  C rude Oil W ashing (C O W ) sy s­
te m s, I feel th a t an y o n e  having to in te rp re t the IM C O  regu lations 
before  design ing  a  sy stem  for their ta n k e r  w ould do  well to read  this 
p ap er firs t. I shou ld  like to  m ake the  follow ing com m en ts:

T h e  A dm in istra tion  req u ires  the v ib ra tion  ch arac te ris tic s  o f  each 
type  o f  tank -c lean ing  m achine  to  be investigated  and  ap p ro v ed . 
H aving  m ade such an in vestiga tion , have  the  au th o rs  e v e r  had  to 
m ove the  gun positions on  deck  o r  a lte r the  deck  stiffness by  d o u b ­
lers o r b rack e ts?  O v e r the  years , have  any guns fallen dow n in to  the 
cargo  tan k s  o r failed from  fatigue dam age due  to v ib ra tions?

S ta tic  genera tio n  o f  e lec tric ity  due to the  tank  a tm o sp h e re  has 
been well investiga ted  and the  inform ation  is co n c ise . H av e  the 
a u th o rs  ev er a ttem p ted  to tak e  read ings on b oard  the ir  vesse ls using 
C O W  since the  original tria ls  an d , if so , how  w as the  investigation  
carried  ou t?

T h e  co st o f  £ IM  for re tro fittin g  C O W  is illum inating. 1 im agine 
th is co s t is fo r large tan k ers  with m any d eck  and  subm erged 
m ach ines. C ould  the  au th o rs  give a  sim ple b reakdow n o f  how  these 
c o s ts  are  m ade up?

T h e  tab le  o f  ballast su rface  sam ples sh ow s th a t tan k  w ash ing  and 
s tripp ing  in th o se  p a rticu la r vesse ls w as very  good. H av e  these 
values been  m ain ta ined  in o th e r  v esse ls and  with d ifferen t ty p es o f  
cru d e  o il? W hen d ischarg ing  ballast w a te r  from  w ashed  tan k s at 
n ight, is the  crew  ab le  to d e tec t the  sheen  on the  w ate r su rface or 
from  the  d ischarge  o v e rb o a rd ?

C o n c ern in g  stripp ing  o f  th e  carg o  tan k s , have the  au th o rs  found 
the  sh ipyard  design and position ing  o f  the  suc tions sa tis fac to ry  or 
have th ey  had to im prove the system  by e ith e r  redesigning o r  
position ing  th e  suc tions?

W hich design o f  s tripp ing  head has p roved  th e  best an d  has the 
s teel p lating  u n d e r these  su c tio n s been  affected  by e ro sio n ?  It is 
com m on p rac tice  to  in c rease  the  th ick n ess o f  steel p la te  u n d e r the 
main cargo  suc tions: shou ld  th is be ex ten d ed  to the strip  suc tions?

W hen opera tin g  th e  inert gas system  during d ischarge  and  c rude  
oil w ash ing , w hat p ressu re  fluc tu a tio n s tak e  p lace?  I have heard  o f 
cases  w here  th e  tan k  hatch  jo in ts  have blow n w hen the  guns have 
been  s ta rted  up. H as th is h appened  to  any  o f  the a u th o rs ' vessels 
an d , if  so , w hat a lte ra tio n s w ere  m ade to  th e ir  w ashing program m e 
to  av e rt th is?

In genera l, has the  con tro l valve in the  inert gas system  opera ted  
sm o o th ly  to  c o n tro l th e  p re ssu re  w hen  e lec tr ica lly -d riv en , 
co n s tan t-sp eed  fans are  fitted?

T h e  d ischarge  plan m akes the d ischarg ing  and ballasting  seem  
stra ig h tfo rw ard . A n u m b er o f  opera tio n  m anuals now  being p re ­
pared  have  increased  the  am oun t o f  in fo rm ation  reco rd ed  on this 
p lan , e .g .. the bending  m om ent and  sh e ar fo rce  values a t various 
stages, th e  quan tities o f  cru d e  oil rem aining in the tan k s , e tc . H av e  
the  au th o rs  found th a t th e  sh ip s ' s ta ff  use these  ch a rts ; do th ey  add 
the ir  ow n rem arks an d , if so . w hat is th e  ex tra  inform ation  they  
reco rd ?

T h e  fitting  o f  purge  p ipes is no t m andato ry  at p re sen t, bu t a  num ­
ber o f  o w ners are  specify ing  them  w hen re tro fitting , an tic ipating  the 
R evised  R egulation  62 w hich  shou ld  com e into fo rce  in Ju n e  1981 
for large vessels . H av e  the  au th o rs  ex p erien ced  any d ifficulties co n ­
tain ing  v apour em issions w hen sim u ltaneously  d ischarg ing  and bal­
lasting? C an  they d esc rib e  th e ir  con tro l m eth o d s o r  any  experiences 
en co u n te red  w ith v ap o u r co n tro l?

T h e  IM C O  R egu la tions requ ire  four hand-sounding  positions in 
each  tan k , so  the  crew  m ust be very  busy  on deck  during  the  s tr ip ­
ping o p era tio n . Is this nu m b er really  necessa ry  and w hat m ethods of 
sounding  are  envisaged fo r the fu tu re?

R eco rd s o f  the  inert gas p re ssu re  and oxygen level in the  cargo 
tan k s  have  to  be kep t fo r th ree  years . H av e  they  p roved  useful to 
ind icate  any abnorm alities and  have  any national au th o rities  d em an ­
ded to  see  them ?

M ore regu la tions m ean  m ore w ork  for som eone. W hat changes 
in the  IM C O  R egula tions w ould  the  au th o rs  like to see to m ake 
C O W  sim pler and sa fer?

M R G . V ICTO RY  C E ng . F IM a rE :
T h e  a u th o r 's  very  in terestin g  p a p e r is th e  la tes t idea in th a t long- 
runn ing  serial —  " H o w  do  w e get tan k e rs  w hich will o p e ra te  m ore 
safely and re lease  less oil into the  s e a ? "  Such prob lem s have

bedevilled  adm in istra tio n s and  the  ta n k e r  in d u stry  since the  in tro ­
duction  o f  the V L C C  and U L C C  w ith th e ir  h igher d isa s te r  
capab ility  and  g rea te r  env ironm en ta l im pact an d  n ew s-w o rth in ess .

A tab le  in " L lo y d ’s L is t"  o f  1 A pril 1980 sh o w s the  d es irab ility  o f  
increased  o pera tional sa fety : 14 large tan k e rs  fro m  100,000 to
320,000 dw t are  given as lost from  I Ja n u a ry  1979 to 1 A pril 1980. 
N o t show n are  the  ten  tan k e rs  o f  20,000 to  100,000 d w t lost in the 
sam e period .

T h e  need fo r a  red u c tio n  in th e  q u an tity  o f  o p e ra tio n a l and 
acciden ta l oil re leased  into the  sea is d em o n s tra ted  by a n u m b e r  o f  
large re leases like th o se  o f  A m o c o  C adiz  and  C hristos B ita s , but 
p erhaps m ore so by th e  m any  sm all to m edium  o p era tio n a l re lease s  
w hich inconven ience  m any peop le , d es tro y  sea  b ird s an d  g ive the 
env iro n m en ta lis ts  the  am m unition  they  need .

In looking to  see w h eth er C O W  will so lv e  tho se  p rob lem s w e 
should  ask . "W h y  w as it n ecessa ry  to  go to  C O W ? ”  an d  " D o  the 
p ro p o sa ls  fo r opera ting  C O W  give a  b e tte r  level o f  in trinsic  safety  
an d  added  assu ran ce  than  th e  p rev io u s o p era tio n a l p ra c tic e s  w hich  
it re p la c e s? "

C O W  has som e advan tag es in p rinc ipal, bu t it has to be  ad m itted  
th a t it has found m ore read y  ad o p tio n  b ecau se  it is the last re so u rce  
fo r th o se  w ho find the  p ro tec ted  segrega ted  ballas t req u irem en ts  
anathem a!

It has com e to th is b ecau se  too  m any ta n k e r  o w ners an d  o p e ra to rs  
have  m ade little o r  no effo rt to o p e ra te  the L oad  on T o p  m ethod  
effec tive ly . It is no use  som e resp o n sib le  o p e ra to rs  w ash ing  their 
hands o f  the  " c o w b o y s ” , fo r they  a re  p a rt o f  the  sam e overa ll p ic­
tu re  —  " ta r re d  with the  sam e oil re s id u e s "  —  since m any o f  the  
" c o w b o y s "  are  on ch a rte r  to  the  m ajor co m p an ies . H ad  L oad  on 
T o p  been  assiduously  p rac ticed  by all tan k e rs  on long haul trad es , 
such  as the M iddle E ast to  E u ro p e , and had the In d u stry  been  m ore 
willing to  acce p t that segrega ted  ballast, o r the  d isc h arg e  o f  all 
w ashings and resid u es a sh o re  w ere  th e  only  acce p ta b le  opera tio n a l 
p rac tices in short-hau l trad es and  a re a s  o f  specia l w ea th e r p ro b lem s, 
those  w ho p refe rred  the  m ore flex ib le a rra n g em en ts  w ou ld  not have 
been  fo rced  in to  an un tenab le  position .

1 look now  a t the  p ro p o sed  C O W  arran g em en ts to  see  w h e th e r  
they  are  intrinsically  sa fe r than  th o se  p re sen tly  app licab le  w h ich , 
judg ing  by resu lts , leave  som eth ing  to  be d es ired . T h e  au th o rs  say 
that it is im possib le to  m aintain  the  v ap o u r co n cen tra tio n  th ro u g h o u t 
the  loads at all tim es above the  flam m able lim it, and that large flam ­
m able reg ions could ex ist in the ta n k s , u n less th ey  a re  p ro tec ted  
w ith inert gas. In this resp ec t I th ink  that the  1 C S /O C IM E  T a n k e r  
Safety  G u id e  is too  p erm issive . 1 hope it will be am en d ed  so th a t at 
least tw o , p refe rab ly  th ree , o f  the  four a lte rn a tiv es  p e rm itted  fo r 
T an k  W orking A tm o sp h e res in Section  8.21 will b e  d e le te d  an d  
m ore em phasis will be p laced  on the  need to  m ain tain  a  p ro p erly - 
inerted  a tm o sp h e re  in the tan k s: not only during  w ash ing  but during  
periods w hen tan k s m ight be em pty  b u t " c ru d e  o il”  res id u es  rem ain  
—  certa in ly  a s  far as c ru d e  oil c a rr ie rs  are  c o n ce rn ed .

I am  p leased  the  au th o rs  agree that a  supp ly  o f  good quality  inert 
gas during  d ischarge  is essen tia l and the  O2 co n ten t sh ou ld  be c o n ­
tinuously  reco rd ed . But it is a t variance  w ith the  re q u irem en t (T ab le 
V I) tha t the  quality  o f  inert gas deliv ered  shou ld  be  freq u en tly  
ch eck ed  and  reco rded  by po rtab le  in strum en ts: su re ly , in such  a  vital 
a rea  it should  be add itional to co n tin u o u s reco rd ings . T h e  au th o rs  
say  th a t the  O2 co n ten t m ust be ch eck e d  one  m etre  below  deck  level 
and a t mid level in the  ullage space; if g re a te r  than  e ig h t p e r  c e n t, 
C O W  m ust not take  p lace . If a rea listic  safety  m argin  is to  be  
allow ed for, an alarm  sh ou ld  be given w hen the  level ex cee d s  five 
per cen t.

It is also  surprising  th a t " h a n d  d ip p in g ” o f  ta n k s  a s  w ell a s  su r ­
face and a tm o sp h e re  sam pling , is env isaged : are  d e c k  o p en in g s in to  
tan k s to be perm itted ?  T h e  s ta tem en t th a t "n o rm a l ta n k e r  p rac tice  
p roh ib its ignition sou rces on the cargo  d e c k ”  is a  dang ero u s 
genera lisa tion . It is ju s t  no t true: even the  level o f  sta tic  g en e ra ted  
by nylon u n dergarm en ts can  p ro d u ce  an incend ive  sp a rk , so w hen 
will the  tan k e r industry  acce p t that a positive  p re ssu re  o f  inert gas 
can n o t be guaran teed  if tan k  open ings hav e  to  be  u se d . It shou ld  be 
possib le to ca rry  out all o p e ra tio n s w ithou t reco u rse  to  o pen ing  any 
part o f  th e  tan k  a t. o r  near, d eck  level.

T h e  au th o rs  suggest BP w ould be  carry ing  ou t the ir  re tro fits  in 
d ry -d o ck . N e v e rth e le s s , it seem s likely that m any co m p an ies will be 
carry ing  o u t a  m ajor p a rt o f the conversio n s during ballast o r on 
voyages, by using  sho re  labour add itional to sh ip 's  staff. T h is  could
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well requ ire  w eld ing  an d  burn ing  m etal on  d eck  and in the  pum p 
room  (or double bo ttom  in the  case  o f  an o il/bu lk  ca rr ie r) , w hich 
in tro d u ces h azard s as long as c ru d e  oil resid u es rem ain  ab o a rd . T h is  
could  well resu lt in sh ips being lost. T o o  o ften  sp a ces  can  be  c o n ­
sidered  as gas-free  by p e rso n s  no t fully qualified  to  issue  official 
gas-free  ce rtifica te s , w ith tragic resu lts .

E n try  in to  o il-w ashed tan k s for b rie f in sp e c tio n s in ex cep tional 
c ircu m stan ces seem s to  be co n s id e red  a cce p ta b le . T h is  m ay be 
tak en  as a  general s ta te m e n t by p e rso n n e l. T h a t such  en try  m ust be 
su b jec t to  s tringen t sa fe ty  p recau tio n s , w hich  inc iden ta lly  a re  
u nspecified , is no t ap p ro p ria te . O n e  such  p recau tio n  for all ship 
p ersonnel m ust be the  p ro p e r gas-freeing  and  ven tila tion  o f  the tank  
to  rem ove the unsafe  a sp ec t o f  tan k  en try .

W hilst app laud ing  the  in ten t o f  the  p ap e r to  inform  and  ed u ca te  
tho se  w ho a re  to  im plem ent th e  1M C O  R egu la tions an d  G u id e lin es 
fo r C ru d e  Oil W ashing, and  accep tin g  th a t the  a u th o rs ' com pany  
will be m ost co n sc ien tio u s in app ly ing  th em . 1 m ust agree  that 
'th e re  will be a  body  o f  opin ion  in tend ing  to  d o  no th ing  until fo rced  

to  do s o " .  C a su a lties  and pollu tion  will recu r u n less g re a te r  su p e r­
vision  and en fo rcem en t (m aybe w ith som e system  o f " b la c k  m ark s”  
fo r w rongdoers) are  effic ien tly  im p lem en ted  by both o p e ra to rs  and 
ad m in istra tio n s, in c o n tra s t w ith th e  L oad on T o p  situ a tio n . L a isser  
fa ir e  will only  allow  th o se  co n v in ced  th a t S B T  is p re fe rab le , to hav e  
th e ir w ay . So th e  In d u stry  is sadd led  w ith L oad on T o p , C ru d e  O il 
W ashing and  P ro te c ted  S egregated  B allast fo r new  sh ips an d  it 
m ight even  be said they  hav e  only  th em se lv e s to b lam e.

It is up to  all co n cern ed  to  see th a t C O W  can b e . and  is, m ade to 
o p e ra te  safely and e ffec tive ly . T h is  will requ ire  a  m ore  positive 
acknow ledgem en t o f  th e  need  for the  g rea te s t m argins o f  in trinsic 
sa fe ty  in tan k e r o p e ra tio n s , fo r  w e a re  still fa r from  th a t d esirab le  
ob jec tive .

DR J .  C O W LEY  B Sc. C E n g . M IM a rE , (D ep artm e n t o f  T rad e): 
R eferring  to C ap ta in  B a rk e r’s rem ark s  about the "1978 P ro to c o l"  
co n feren ce  b a ttle lines being d raw n  b etw een  the  a d v o ca te s  o f  seg­
regated  ballast (SB T ) and  cru d e  oil w ash ing  (C O W ) resp ec tiv e ly , 1 
ag ree  th a t S B T  w as n o t th e  pan acea  that som e people assu m ed , as 
carg o  tan k  bu lk h ead s do  d ev e lo p  leaks in se rv ice , resu lting  in co n ­
tam ination . H o w ev er, th e re  w ere  o th e r  fac to rs  in the  T a n k e r  Safety  
and Pollution P rev en tio n  C o n feren ce  held in F eb ru a ry  1978. Som e 
o f the  ad v o ca te s  o f  S B T  w ere  co n ce rn ed  abou t the  su rp lu s tan k e r 
cap ac ity  and  saw  S B T  as a  m ean s to  red u ce  carry in g  cap ac ity  and  
avo id  laying up tan k e rs . O th e r  co u n trie s  w ere  c o n ce rn ed  abo u t the 
cost o f  re tro fitting  S B T  to  ex is ting  tan k e rs  and  the h igher tra n sp o r­
ta tio n  co s ts  o f  oil using  S B T  ta n k e rs , an d  so  su p p o rted  the  C O W  
a lte rn a tiv e .

T h e se  fa c to rs  in flu en ced  the  C O W  sp e c ifica tio n s as the 
o p p o n en ts  o f  C O W , claim ing (rightly) that it is an o p era tional p ro ­
c ed u re . en d eav o u red  to m ake the sp ecifica tions a s  r igo rous as p o s­
sible. T h e  resu lt was th e  very  tight regu la tions and  initial te s t p ro ­
ce d u re s . th a t have  been  co m m ented  upon.

W ith resp ec t to the  safety  a sp e c ts  o f  C O W  o p e ra tio n s . F ig  3 o f  the  
pap er show s the  change in sta tic  charge  g en era tio n  as the  o il/w ate r 
p ro p o rtio n s in the w ash ing  m edium  w ere  v a rie d . T h e  S pecifica tions 
to o k  th is fac to r into acco u n t by requ iring  th a t, before C O W  co m ­
m enced . the  slop tan k  w as d ischarged  a sh o re  an d  th e  initial one 
m etre  o f  any tank  used fo r C O W  w as also  d isch arg ed , to rem o v e  the  
w a te r  and avoid  the  high sta tic  levels. I agree  th a t an  o ver-rich  
a tm o sp h e re  cou ld  no t be g u aran teed  th ro u g h o u t the  tank-w ash ing  
p ro cess , although  such an a tm o sp h e re  w ould be an exp losion- 
inhibiting fac to r for a  large p ro p o rtio n  o f  the  tim e. N e v e r th e le s s , an 
inert gas system  m ain tain ing  a  m axim um  eigh t p e r  cen t oxygen  in 
the  tan k s th roughou t th e  o p e ra tio n  w ould  be m an d a to ry .

T h e  app roval te s ts  listed in the  S pecifica tions w ere in tended  to  be 
re levan t to the  design  o f  the insta lla tion  and  the  o p e ra tin g  p ro ­
ced u res in p rac tice . F o r th is reason  the  tan k  in sp ec tio n s to d e te r­
m ine the clean liness o f  tan k s had to  be co n d u c ted  a fte r  the  C O W  
o pera tio n  w ithout a  w ate r w ash . Such in sp ec tio n s cou ld  only  be 
u n d ertak en  w hen the  su rv e y o r w as sa tisfied  th a t the tan k  w as gas 
free and  then  by tak ing  special p recau tio n s . It w as fo r these  reaso n s  
th a t the  D ep artm en t o f  T ra d e  had fo rm ula ted  G u id an ce  N o te s  for 
its su rv ey o rs and th e se  had b een  published  by IM C O  a s  In fo r­
m ation  P ap er N u m b er M E P C  X l l / I N F  6.

T h e  approval tes t fo r oil on the  surface  o f  d ep a rtu re  ballast w as 
in tended  to  re p re se n t co n d itio n s in p rac tice . It w as reassu rin g  to 
h ea r  th a t C ap ta in  B a rk er felt th a t the  lim it o f  free  oil floating  on  the 
su rface  o f  0.00085 o f  th e  d ep a rtu re  ballast ta n k s ' vo lum e w as 
reaso n ab ly  ach iev ab le , as sev era l tan k ers  hav e  failed  th is  te s t.

C a p ta in  B a rk e r w as n o t, h o w ev er, so c o n te n t w ith  the 
req u irem en ts  o f  the  c lean  (arrival) ballast te s t and  had q u e ried  the 
specified  figure o f  15 ppm  and  its orig in . T h e  C o n v e n tio n  sp ecified  
"c le a n  b a lla s t"  as e ffluen t w hich  ‘if it w ere d isch arg ed  from  a  ship 
w h ich  is s ta tio n a ry  in to  c le a r  calm  w a te r  on  a  c le a r  day  w ould  not 
p ro d u ce  v isib le traces  o f  oil on  the  su rface  o f  the w a te r  o r  on 
adjo in ing  sho re lin es o r cau se  a sludge o r  em ulsion  to be depo sited  
b en ea th  the  su rface  o f  th e  w a te r  o r  upon  ad jo in ing  sh o re lin e s '. 
H o w ev er, if  th e re  w ere  v isib le tra c e s  o f  oil and  it cou ld  be show n 
th a t the  effluen t did no t co n ta in  m ore than  15 ppm  o f  oil th en  the  
b a lla s t  co u ld  b e  c o n s id e re d  a s  " c l e a n " .  T h e re f o r e ,  th e  
S pecifica tions included  the  figure o f  15 ppm . I sh a re  th e  a u th o rs ' 
rese rv a tio n s  abou t the  value and p rac ticab ility  o f  th is te s t b u t, u n fo r­
tu n a te ly , it cou ld  not be d isp en sed  w ith . H o w ev er, the D ep artm en t 
is subm itting  a  p ap er to  IM C O  m aking p ro p o sa ls  fo r co n ducting  the  
te s t, w hich  will rem ove th e  need  to  have  a  su rv e y o r  on  b oard  the 
tan k e r from  d isch arg e  to load ing  p o r t, a s  well as m ake the  te s t m ore 
ap p ro p ria te  to  ac tual ta n k e r  opera ting  co n d itio n s.

M r A llsop  had co m m en ted  on the  im p o rtan ce  o f  crew  train ing  and 
B P 's  es tab lish m en t o f  a  D O T -ap p ro v ed  c o u rse  w as in line w ith the  
C o m p a n y 's  po licies o f  soundly  tra in ing  its p erso n n e l. T h e  c e r ­
tifica te s to  be issued  to  the  o fficers show n  in S ection  8 o f  the p ap e r 
w ere in tended  to  sa tis fy  P o rt A u th o ritie s  th a t the  sh ip s ' s ta ff  had  
ap p ro p ria te  tra in ing . T h e  D O T  had  no im m ediate  in ten tion  o f  
issu ing  certifica te s  co v erin g  C O W  tra in ing  to  sh ip s ' o fficers . H o w ­
e v e r, one m ajor com p an y  had asked  the  D O T  to e n d o rse  th e ir  c e r ­
tifica te  to  confirm  th a t th e  o fficer co n c e rn e d  had perfo rm ed  se rv ice  
on p articu la r tankers u sing  C O W  p ro ced u res . T h is  en d o rsem en t 
w as by n o  m eans an a s su ra n c e  o f co m p e te n c e , m ere ly  con firm ation  
o f  the o ffic e r 's  p resen c e  on  b oard  w hen  C O W  w as being  ca rr ie d  out.

T h e  im po rtan ce  o f  th e  O p era tio n s  and  E qu ip m en t M anual could  
not be o v e r-e stim a ted . T h is expen siv e  d o cu m en t fo r U K -re g is te red  
tan k e rs  w as com piled  in co -o p era tio n  w ith th e  D O T . w hich  w as 
requ ired  to  ap p ro v e  it as m eeting  the IM C O  req u irem en ts . T o  d a te , 
the  D O T  has com p le ted  25 sh ips fo r C O W  but on ly  one  m anual (for 
a  B P tan k e r)  has been ap p ro v ed . O th e r  A d m in istra tio n s and  P ort 
A u th o rities  w ould  be en titled  to d em and  the m anual to confirm  that 
th e  sh ip 's  equ ip m en t and o p e ra tio n s  com plied  w ith the  d a ta  given in 
the  m anual. B ecause  o f the  D e p a r tm e n t’s need  to be a s so c ia te d  w ith 
th e  d o cu m en t, it w as not ap p ro v ed  until all o th e r  p ro ced u res  had 
been com p le ted .

MR D. J .  G IBBO N S C E n g . F IM a rE  (BP T a n k e r  C o . L td .):
I re fe r  to  th e  ad v an tag es o f  C O W  listed  in S ection  9, an d  p ar­
ticu larly  item  9.8. W hilst th e  co rro s io n  redu c tio n  m ay a rise  b ecau se  
o f  red u ced  w a te r  w ash ing , th e re  m ust be a likelihood  o f  in crease d  
co rro s io n  in tan k s su b seq u en tly  w a te r  w ash ed , o r w here  w a te r  is 
o th e rw ise  in tro d u c e d , u n le s s  a p p ro p r ia te  c o r ro s io n  c o n tro l 
m easu res are  insta lled . W ould  the  au th o rs  ca re  to  co m m en t?

Authors ’ Replies___________
T o  M r B loom field:

D uring  the  dev e lo p m en t o f  the  sing le-nozzle , f ixed , tan k  w ashing 
m ach in e , v ib ra tion  c h a ra c te r is tic s  w ere  iden tified  a s  a  p rob lem . I f  
th e  n a tu ra l v ib ra tion  freq u en cy  o f  the  m achine sta n d p ip e s w ere  the 
sam e (or near to) the  natural a n d /o r  induced  v ib ra tion  freq u e n c ie s  o f  
the  sh ip 's  hull, then  the  sta n d p ip e s could  frac tu re  (due to  m etal 
fatigue) and  allow  the  m ach ine  to  fall in to  the  tan k . It has been 
a rgued  th a t if m an u fac tu re rs  design th e ir  m ach in es such  th a t the  
s ta n d p ip e s, n o zzle  and  driv ing  m echanism  rem ain  su sp en d ed  in the 
ev en t o f  v ib ra tion -induced  frac tu rin g , then  th e  v ib ra tio n s need  not 
be co n s id ered . H o w ev er, in o u r op in ion  the  e ffe c ts  o f  v ib ra tion  on 
the deck p lating  m ust be co n s id e red : it can  be stiffen ed , bu t it is bad 
p rac tice  to  install m ach ines that will sub jec t it to a lm o st co n s tan t 
v ib ra tion  s tre s se s  w hen steam ing .

T ak in g  th is in to  a c c o u n t. BP d ec id ed  th a t all fixed  tan k  w ashing 
m ach ines on th e ir  sh ips m ust h av e  natura l v ib ra tio n  freq u e n c ie s  in 
ex cess  o f  th e  m axim um  p ropeller-induced  hull v ib ra tio n . O n  a 
V L C C  develop ing  a  m axim um  o f  90 rev /m in  w ith a  s ix -b laded  p ro ­
peller, the  freq u en cy  m ust ex cee d  540 cy c le s  p e r  m inu te  (9 h ertz). A 
su itab le  safety  m argin o f  ten  per ce n t w as add ed  to  th e  figure g iving a 
minimum natural frequency o f  approxim ately 600 cycles/m in (10 hertz).

C o n seq u en tly , on the a u th o rs ' sh ips, no m achine  p o sitio n s  on deck  
have had  to  be m oved , o r th e  d eck  stiffness a lte re d , to  c o u n te ra c t
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v ib ra tion  prob lem s. S im ilarly , no m ach ines have  fallen in to  cargo 
tan k s o r failed due  to  fatigue dam age cau sed  by v ib ra tion . H o w ­
e v e r, m ach ine  v ib ra tion  cou ld  pose se rious p rob lem s on a  ship if not 
p roperly  investiga ted  befo re  the  C O W  system  is in sta lled . T h is  is 
w hy A dm in istra tio n s requ ire  the  v ib ra tion  c h a rac te ris tic s  o f  the 
m ach ines to  be  in vestiga ted  before they  a re  app roved .

M easu rem en ts  o f  sta tic  genera tion  o f  e lec tric ity  using  c ru d e  oil 
have  not been  tak en  since the  ex p erim en ts  carried  o u t on British  
S u rv eyo r  in 1972. H o w ev er, tw o  deta iled  investigations using w ate r 
w ere  u n d ertak en  in 1975 (on a  68 .(XX) tdw  cru d e  oil ship) and  in 1977 
(on a  225,000 tdw  V L C C ). A n  assessm en t w as m ade o f  the e lec tro ­
sta tic  ignition h azards during  tank  w ashing using sea w a te r  as the 
w ash ing  m edium  th ro u g h  po rtab le  and  fixed tank  w ashing m achines. 
T h e  resu lts can  be sum m arised  as follow s:

(1) w hen using  po rtab le  tan k  w ash ing  m ach ines m odera te  space 
po ten tia ls  o f  less than  4 kV w ere  genera ted :

(2) a  sm all nu m b er o f  sp a rk s w ere o b se rv ed  w hen sta rting  and  sto p ­
ping the  w ater-flow  th rough  th e  po rtab le  m ach ines, but none 
w hilst they  w ere  in o p era tio n ;

(3) w hen using fixed tan k  w ashing m ach ines com p ara tiv e ly  high 
space  po ten tia ls o f  up to  and abou t 30 kV  w ere genera ted ;

(4) sp a rk s o ccu rred  w hen th e  fixed m achines w ere  s ta rted  and sto p ­
ped  and  o ccasionally  during  the w ashing p rog ram m e, p ar­
ticu larly  w hen w ash ing  th e  top  part o f  the tan k  (i.e ., m ach ines ' 
a rc  100° to  140°);

(5) in w ing tan k s , sp a rks occu rred  during the  bo ttom  w ashing (0° to 
40°), co incid ing  w ith the  tim es th a t the m achine je ts  w ere able to 
reach  th e  tan k  b o tto m  u n o b stru c ted .

In add ition  to  th e  m easu rem en t o f  space p o ten tia ls , m icrophones 
w ere located  in the tan k s so  that sound  reco rd ings cou ld  be m ade. 
T h e se  w ere co n n ec ted  to  an au tom atic  cam era  and flash system  so 
th a t, w h en ev e r th e  sta tic -g en era ted  sou n d  reached  a  ce rta in  level, 
p h o tog raphs w ere  au tom atica lly  tak en . T h e  sta tic  noise reco rded  
during  w ash ing  w as sim ilar to  that heard  on rad ios during  e lectric  
s to rm s. A  large num ber o f  flash  ph o to g rap h s w ere  taken  a f te r  being 
triggered  au tom atica lly .

T h e  tw o investiga tions concluded  th a t, w hen tan k  w ashing with 
po rtab le  m ach ines, e lec tro s ta tic  ignition h azard s are  unlikely , but 
p recau tio n s  shou ld , n ev e rth e le ss , be tak en . W hen using  fixed 
m ach in es , p ro p er con tro l o f  the a tm o sp h e re  is abso lu te ly  essen tia l 
as e lec tro s ta tic  ignition h azard s do  ex is t and o ccu r quite  frequen tly  
du ring  th e  w ash ing  program m e. U sing  dry cru d e  oil w ill, o f co u rse , 
red u ce  the  risk  b u t it will no t rem ove it com plete ly .

T h e  sum  o f  £ IM  re fe rs  to  the  backfitting  o f  C O W  and  IG  sys­
tem s. In 1978, BP carried out an exam ination o f  ten V L C C s o f  differing 
tan k  co n s tru c tio n , to  d e term ine  th e ir  p robab le  C O W  and  IG  
req u irem en ts . It w as estim ated  th a t th ese  sh ips w ould requ ire  b e ­
tw een  72 and 103 fixed tan k  w ashing  m ach ines (dependen t on co n ­
stru c tio n ). the  co s t o f  pu rch asin g  and  fitting  these w ould average 
£376,000/ship (price ranging from  £316.000 to  £436.000). including 
fitting  o f  th e  special s tripp ing  line, hand-dipping positions an d  o th e r 
C O W  ancilla ry  eq u ip m en ts .

A t the  sam e tim e, th e  co st o f  re tro fitting  an IG  system  w as 
estim ated  as:

E qu ipm en t and m ach in ery  £85,000 to  £90.000
E lectrica l equ ip m en t £13,000 to £17,500
P ipew ork , e tc . £150,000 to  £175,000
D eck house  £40,000 to  £80,000
Purge p ipes £22,000 to £30,000
Insta lla tion  co s ts  £80,000 to £95.000

T o ta l cost: £390,000 to £487,500

ie, an  a vera g e  o f  £488,750

T h e re fo re , in 1979. th e  co s ts  o f  re tro fittin g  C O W  and  IG  on a 
V L C C  w ere:

C O W
IG

M inim um  co s t M axim um  co s t A verage  co st 
£316,000 £436.000 £376.000
£390.000 £487.000 £438 .(XX)

T o ta ls £706. (XX) £923 ,(X)0 £ 8 14 .(XX)

A fte r allow ing fo r infla tion , th e  sum  o f  £ IM  is soon reach ed . 
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It is agreed  that the  s tripp ing  in B ritish  R elia n ce  w as very  g ood , if 
not ex cep tional. T h e  ship had carried  K uw ait and  Iran ian  heavy  
c ru d es  in the tanks p rio r to  the  ballasting  o p e ra t io n . T h e  stripp ing  on 
B ritish  Pride  w as average: it had ca rried  F o rtie s  c ru d e  p rio r to  b a l­
lasting . O n o th e r  sh ips, the  su rface  sam p les hav e  been  as follow s:

S H IP V O L U M E
TANK

VOLUME
OIL/TANK

RATIO CRUDE TYPE

B ritish  P a tience 45.7 196,112.0 .00023 F o rc a d e s
B ritish  P ioneer 61.4 89,595.8 .00069 F o rtie s
British N o rn ess 71.8 194,054.0 .00037 F o rc a d e s  &

B ritish  R e sp e c t 298.1 183,118.3 .00130
B onny

F o rc a d e s
B ritish  R eliance 13.1 207,031.0 .00006 K uw ait &

B ritish  Pride 42.9 156,837.0 .00027
Iran ian

F o rtie s

T ota l
A verage

533.0
88.8

1,026,748.1
171,124.7 .00052

T h is  sh ow s th a t, w ith  th e  excep tio n  o f  B ritish  R e sp e c t, o th e r  BP 
ships have  been  able to  m eet th e  req u irem en ts  o f  the  R ev ised  
S pecifications.

It is not norm al fo r th e  crew  to  be able to  d e te c t sh e en  on  the 
w ater su rface  at night. F o r th is reaso n , BP has in s tru c ted  its sh ip s to 
d ischarge  ballast during  daylight hours on ly , w h en ev e r opera tio n a lly  
p rac ticab le . A fu rth e r  req u irem en t is th a t all ba llas t d isc h a rg es  ( i.e ., 
d ep a rtu re  and arrival b a llas ts plus slop  tan k  d ecan tin g s) a re  to  be 
m onito red  by th e  o il/w ate r m onito r w hen th is  is fitted .

T h e  sh ipyard  design and  position ing  o f  the su c tio n s  in ta n k s  hav e  
alw ays been  sub jec t to  sc ru tiny  by th e  C o m p an y  N av a l A rc h ite c ts  
D iv ision . T h is  m eans th a t any know n p rob lem  a re a s  a re  allow ed  for 
during  the  design stage and  BP has n o t found it n e c e ssa ry  to m odify  
th e  in -tank  stripp ing  sy s tem s in an y  sh ips.

R egarding the  s tripp ing  head , th e re  is no ev id en ce  to  suggest that 
one type  is b e tte r  than  an o th e r  b u t th is d o e s  d ep en d  on th e  " p a s s  
a r e a "  ra tio  i.e ., the  ratio  o f  the a rea  ca lcu la ted  by  m ultip ly ing  the 
length  o f  the  perip h ery  o f th e  suc tion  head  by its he igh t a b o v e  the  
tan k  bo ttom  to  the  cross-sec tio n a l a rea  o f  the  s tripp ing  line. O r, by 
the  form ula:

4Dh

d-
w here  a 

b  
D  
d  
h

= ra tio

=  d iam ete r o f th e  suc tion  head 
=  d iam e te r  o f  th e  s tripp ing  line 
=  height o f  suc tion  head ab o v e  the 

tank  bo ttom

T h e  policy in BP is to  fav o u r a  ratio  o f  2:1 in p re fe ren ce  to  the  ra tio  
o f 1.5:1 th a t is o ften  used .

E xperience  has show n that the re  is very  little  e ro sio n  o f the steel 
plating  u n d er s tripp ing  su c tio n s . H o w ev er, bo ttom  p itting  an d  c o r ­
rosion  can . and d o es , o ccu r u n d er the su c tio n s w hich are  located  at 
the  low est poin t in the  tan k  an d , can n o t be  stripped  co m p le te ly  d ry . 
A s an  a lte rn a tiv e  to  increasing  the th ick n ess  o f  the  steel p lating , it 
can  be co ated  locally w ith pain t b en ea th  the suc tion  h eads .

P re ssu re  increases will o c c u r w ithin a  tan k  sp a ce  du ring  C O W  
due to  gas evo lu tion . T h e  ac tu a l am oun t will d ep en d  on the  ty p e  o f  
c ru d e  invo lved . G a s sy  c ru d e s , such  a s  Q a ta r , will ev o lv e  ap p ro x ­
im ately  50 p er cen t m ore than  o th e r  c ru d e s , su ch  a s  B asra , K uw ait 
and Iran ian . E x p erim en ts ind ica te  th a t the  gas evo lu tion  ra te  a t a 
g iven background  v ap o u r co n cen tra tio n  can  be ca lcu la ted  from  the 
form ula:

2 RIK \0 x T V P

C
w here: R  = g a s  evo lu tion  ra te  in m 3 m i n 1 m ach ine  1

K  = a  co n s ta n t and equals 5 fo r K uw ait (o r sim ilar) and 
12.5 fo r Q a ta r ,

T V P  = th e  tru e  v apour p re ssu re  o f  the  c ru d e  oil ex p ressed  
in b ars  at the  tem p era tu re  o f  th e  ca rg o ,

C  = th e  b ackground  h y d ro ca rb o n  v ap o u r co n c e n tra tio n  
as p ercen tag e  by volum e.

T h is  fo rm ula  en ab les a  p red ic ted  gas evo lu tion  rate  to  be  ca lcu la ted  
and from  th is an  e s tim ate  o f  the  p re ssu re  v aria tion  in a tan k  during  
C O W .
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A typical g raph o f  p red ic ted  and  ac tu a l read ings is show n in Fig 
D l .  T h ese  o b se rv a tio n s  w ere taken on British S c ien tis t during  the 
c ru d e  oil w ashing o f  a  s ta rb o ard  wing tan k  using K uw ait c ru d e  
th rough fo u r V P -m atic  m ach ines w ith 32mm nozzles. T h e  ac tual 
and ca lcu la ted  quan tities d iffered , due  to add itional h y d ro ca rb o n s 
being d raw n  in to  the  tank  from  an o th e r tank  during sim u ltaneous 
ballas t and cargo d ischarge  o p era tio n s.

T h e re  have been no cases in BP w here tan k  hatch  jo in ts  have  
blow n w hen the m achines have been s ta rted  up. T an k s  a re  initially 
p ro tec ted  from  p ressu re  in crease s by sim ple deadw eigh t gas relief 
va lves fitted  on each tan k  (these  o p era te  at 2.5 Ibf/in ') and  by the 
inert gas deck  oil-seal. T h e  inert gas main is com m on to  all tan k s and 
th ere  are no individual tan k  iso lating  valves fitted .

D uring  norm al cargo  o p era tio n s, the  initial p ressu re  in c rease  is 
ca te red  fo r by th e  d ischarge  o f  crude: the  gas evo lved  d isp laces the 
space  that the cargo  has v aca ted . T h e re fo re , the  tank  space  p ressu re  
can  be con tro lled  by carefu lly  regulating  the  supply  o f  the inert gas. 
In s tan ces have occu rred  w here  th e  d eck  seal has been b low n w hen 
c ru d e  oil w ashing at sea  betw een  m ultiple d isch arg e  p o rts . D uring 
th ese  o p e ra tio n s an ex tra  carefu l w atch  m ust be kept on the tank 
p re ssu re , p a rticu la rly  w hen m ach ines are  first s ta rted .

G en era lly  speak ing , the  con tro l valve in the  inert gas system  
o p era tes sm ooth ly  in BP sh ips. A lte rn a tiv e ly , the p ressu re  can  be 
regu la ted  by sta rting  and stopp ing  the  fans a s  req u ired  bu t th is p rac ­
tice  w ould genera lly  be during  slow  cargo  d isch arg es only .

T h e  " C O W  and D isc h a rg e "  plan illu stra ted  is a basic b a r  ch a rt 
ty p e . T h is  can  be easily  add ed  to  and  the ac tual am oun t o f  in for­
m ation  th a t it co n ta in s will d ep en d  on the ta n k e r  o w n ers /o p e ra to rs  
req u irem en ts . T h e  recen t inc iden t w here  a  ship b roke  in h a lf  during  
d ischarge  ind ica tes th a t in som e cases  it is very  n ecessa ry  to reco rd  
s tre ss  in fo rm ation  on  th e  c h a rt a t period ic  in tervals. H o w ev er, it 
m ust be rea lised  th a t if too  m uch  in fo rm ation  is included  on the  
c h a r t, th en  sh ip s ' s ta ff  will tend  not to  fill it in nor u se  it co rre c tly .

T h e  co m plex ities o f  carg o  o p e ra tio n s requ ire  th a t sh ips ' sta ff  
p roperly  pre-p lan  each even t and  ex p e rien ce  h as  show-n that the bar 
ch a rt is the  bes t m ethod  as it p re sen ts  a  com plete  p ic tu re  o f  all the 
d ifferen t o p era tio n s invo lved . W ithin B P. sh ip s ' s ta ff  reco rd  o th e r  
in form ation  such  as: oil rem ain ing /d ischarged : d ischarge  ra te ; pum p 
sp eed s and  p ressu res ; tim es o f  sta rting  and  stopp ing  tank  w ashing 
m achine cycles : personnel on d u ty ; bunkering  o p e ra tio n s; storing  
e tc . Som e o f  th ese  are  reco rd ed  in the  cargo log book  and  som e on 
b lack b o ard s in the  C a rg o  C o n tro l R oom .

A lthough purge pipes are  not yet m an d a to rily  requ ired  it has 
a lw ays been BP policy to fit them . It is felt that a tank  c an n o t be 
p roperly  and  effic iently  purged un less they  a re  u sed . A n  oil tank  is 
m ost at risk w hen the  carg o  has been d ischarged  and the  a tm o sp h e re  
co n ta in s a  re la tive ly  heavy  co n cen tra tio n  o f h y d ro ca rb o n s . It is 
th e re fo re  necessa ry  to  purge the tan k  w ith inert gas so  that the 
h y d ro carb o n  level is below  th a t w hich  can  support co m b u s tio n  (see 
Fig 14). If purge pipes are  not u se d , then  " la y e r in g "  will p robab ly  
o ccu r, (see Fig D2 a  and  b).

A V L C C  recen tly  d ischarg ing  a ca rg o  w as req u ested  no t to  use 
the inert gas during  d isch arg e  so that " th e  bottom  o f the ta n k s  can  
be seen  a fte r  d isch arg e  to check  that th ey  are  d ry ” . A fte r sailing , an 
a ttem p t w as m ade to purge tan k s u sing  inert gas inlet p ipes in a fte r  
h a tch es  o f  th e  tanks w ith high velocity  ven ts  a t th e  fore en d . T h e  IG  
w as supplied  at six p er cen t 0 : and  a fte r  purging fo r 12 h th e  O2 

read ings in the  first tank w ere  six per cent d ow n  to 14 m ullage and
18.5 per cen t a t 14.2 m ullage: well w ithin the  flam m able range. 
A t th is stage , an  a ttem p t w as m ade to  purge  by in troduc ing  the inert 
gas in one tan k  and  ex iting  th rough  a n o th e r  via the  tan k  cargo 
suc tion  lines. T h is  p roved  im possib le  d u e  to  the  sludge bu ild -up  on 
th e  tank  bo ttom .

11 can  be argued  th a t th e  inert gas supp ly  velocity  o f  som e system s 
is su fficient to  p e n e tra te  to the bo ttom  o f the tank  and  th a t venting 
th rough  a high velocity  ven t will be suffic ien t p roperly  to  inert the 
tank . T h is  m ay be true bu t. in BP. the  policy  o f  using  purge pipes 
rem ains.

17 18
T im e , h o u r s

FIG D1 Variation of pressure in 2 starboard tank during COW. FIG D2b Tank without purge pipe.
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T h e  carg o  sy stem s o f  the  BP V L C C s w ere designed  so tha t 
app rox im ate ly  ha lf the  ballast loaded  into em pty  cargo ta n k s  w ould 
be during  the  last stages o f  th e  carg o  d ischarge  p rogram m e. In  o rd e r  
to  com ply  w ith the  “ no hyd ro carb o n  e m iss io n s"  req u irem en t, it has 
only been  n ecessa ry  to  ad just the d ischarge  p rogram m e so that all 
ballast in to  carg o  tan k s is sh ipped before  the cargo  d ischarge  is 
com p le ted . In this w ay , the  v apours d isp laced  by the  ballast are 
tra n sfe rre d  via the  inert gas pipeline system  (w hich is com m on to all 
tanks) to  the  sp aces v acated  by the  cargo  being d ischarged . C arefu l 
m onito ring  an d  m anual (o r au tom atic) ad justm en t o f  the IG  supply  
will en su re  th a t an o v e r  o r  u nder p ressu re  will not o ccu r in the tank 
space .

Successfu l ex p erim en ts  have tak en  place w here  all the cargo has 
firs t been  d ischarged  and  then the  m inim um  quan tity  o f  ballast 
req u ired  fo r sailing loaded  and the cargo  tan k  space allow ed  to p re s­
su rise . ie, the  v apours have  been re ta in ed  on board  w ithou t venting 
to  a tm o sp h e re . T h is  sys tem  m ay be  necessa ry  on sh ips w here it is 
not possib le  to  d ischarge  cargo  and  load ballast sim u ltan eo u sly , but 
it ought to  be avo ided .

T h e  hand-d ipp ing  points are  requ ired  firstly  to check  th a t C O W  
has effec tive ly  rem oved  the  sludge d ep o sits  from  the tank  bottom  
an d , seco n d ly , to  en su re  th a t the tank  has been properly  d rained . 
T h e  m inim um  req u irem en t fo r fo u r hand-dipping positions on each 
tan k  will g ive an ind ication  o f  the  s ta te  o f  the tank bo ttom  b u t. if a 
com p le te  p ic tu re  is to  be fo rm ed , m ore are  req u ired . In BP. the 
s im plest so lu tion  has been  found to have  each  d eck  ap e rtu re  plate 
drilled , th read ed  and  fitted  w ith a  25mm sta in less steel s tud . Even 
w hen the  inert gas p ressu re  is at its h ighest, it is still possib le  to  take 
dips using a  co nven tional d ip rod.

R egarding p erso n n e l, one o f  th e  req u irem en ts o f  the  IM C O  
S pecifica tions is that there m ust be a t least one  person  on  deck  at all 
tim es during  w ash ing  to:

(1) keep a  w atch  fo r leaks and  m alfunction ing  eq u ipm en t;
(2) to  te s t th e  oxygen  co n ten t o f  tank  a tm o sp h e re  before w ashing;
(3) to  ch eck  th e  tan k  a tm o sp h e re  p re ssu re :
(4) to  sound  tan k  bo tto m s:
(5) to  lift ullage floats;
(6) to  se t w ash ing  lim its and change d rive un its.

T h is  m eans th a t th is p e rso n , w ho will be s ta tu to rily  requ ired  on 
deck , will be availab le  to  tak e  d ips as and w hen requ ired .

It is know n th a t a  nu m b er o f  firm s a re  develop ing  eq u ip m en ts  to 
fac ilita te  the  sound ing  o f  tan k s but so far these  have  ten d ed  to co n ­
cen tra te  on the  deck  a rea . Several pa ten ted  d ev ices are  availab le , 
fo r ob ta in ing  carg o  sam p les, tem p era tu res  and  sound ings using p o r­
tab le  " g a s -tig h t"  un its th a t fit on to  va lve-con tro lled  deck  m oun­
tings. T h e se  a re  no t stric tly  necessa ry . T h e  prob lem  o f  m easuring  
d ips a t th e  tan k  bo ttom  o th e r  than  using a hand d ip rod  and  line has 
yet to  be so lved .

T h e  d ra in ing /s tripp ing  o f  oil from  a  tan k  can  be  m on ito red  by 
keep ing  a  careful w atch  on the  ullage o f  the  tan k  into w hich  the 
d ra in ings are  being tran sfe rred . W hen the  oil level s to p s  m oving, 
then  the  tank  m ay be ad judged  d ry . H o w ev er, this will not obv iate  
the  req u irem en t to  dip tan k s to  check  sludge levels o r . finally , to dip 
the  a fte r  end o f  the tan k  to  en su re  it is p roperly  d ra ined .

R ecords o f  the  inert gas p ressu re  and  oxygen levels hav e  been 
kept since the  sy s tem s w ere  first fitted  in BP in the  late 1950s. 
A nalysis o f  th ese  have  helped  to identify  problem  areas an d  they 
have  been  well d o cu m en ted  in o th e r  p u b lica tions. O ccasionally , 
p a rticu larly  in th e  U K  and  near C o n tin en t, reco rd s hav e  been 
exam ined  by A dm in istra tio n  S u rv e y o rs  to  en su re  th a t the  sys tem s 
a re  being, and have b een , o p e ra ted  co rrec tly .

T h e  C O W  R egula tions do  im pose m ore w ork  on N ational 
A dm in istra tio n s (or th e ir  duly au tho rised  d ep u ties), sh ip s ' s ta ff  and 
ship o w ners bu t this m u st be an accep tab le  fact o f  reducing  sea 
pollu tion . It is doub tfu l if any  ch anges can  be m ade to m ake C O W  
sim pler. T h e  safety  o f  the  o p era tio n  is d ep en d en t on  the person  in 
ch arge  and  th o se  ca rry in g  it o u t. w ho m u st be p roperly  tra ined .

R eply to  M r V icto ry :
A lthough  C O W  will red u ce  the  am oun t o f  oil re leased  to the  sea , it 
d o es  not necessarily  m ean that tan k e rs  will be  op era ted  m ore safely. 
H o w ev er, as a ship ca rry in g  ou t C O W  m ust be fitted  w ith an inert 
gas system  it m ust, by in ference , o p e ra te  m o re  safely . B ut a s  p re ­
v iously  s ta te d , the safe  runn ing  o f  the  sh ip  will u ltim ately  d epend  on 
the  opera ting  staff.

C O W  do es not in itse lf  rep lace  any o f  the  p rev ious o pera tional 
p rac tices. It w as offered  as an a lte rn a tiv e  to  seg rega ted  ballast

req u irem en ts  on ex isting  tonnage. O n  new  to n n ag e , it will be a 
s ta tu to ry  requ irem en t to g e th er w ith the  p rov ision  o f  p ro tec ted  seg­
regated  ballast. E xperience  has show n th a t w hen a  p ro p e r C O W  
o p era tio n  has been carried  out coupled  w ith the  efficien t d ra in ing  of 
pum ps, a sso c ia ted  lines and cargo ta n k s , the  re su lta n t slo p s afte r 
o pera tin g  load on top  will be b e tw een  200 an d  300 to n n es . T h is 
reflec ts a  su bstan tia l red u c tio n  in the  am oun t th a t w ould  norm ally  be 
accu m u la ted  during  a load on top ex erc ise  w here  C O W  had not been 
p rev iously  carried  out.

T h e  m ajority  o f  oil com pan ies have  a  policy  o f  inspecting  all sh ip s 
p rio r to  th e ir  being taken  on  e ith e r  tim e o r  voyage c h a r te r . T h is  has 
som etim es led to  sh ips being refused  a p ro sp ec tiv e  c h a r te r  o r  to 
o w n ers carry ing  ou t n ecessa ry  repa irs  to  bring the sh ip s up  to an 
acce p ta b le  s ta n d ard . S o m etim es, it can  be  very  difficult to p e rsu ad e  
an o w n er that his ship does not m eet th e  c h a r te re r 's  s ta n d a rd  w hen 
it do es m ee t the  s ta tu to ry  req u irem en ts . A ce rta in  am o u n t o f  co n tro l 
can  be. and  has been , exerc ised  o v e r  c h a r te r  sh ips by th e  in d u stry  
keeping a  check  on th e  quan tity  o f  slops on th e  sh ip s a t the  loading 
po rts . W here the  slop  quan tity  is ab norm ally  low th e  sh ip  o w n er is 
ask ed  to  explain .

T h e  p roposed  s ta tu to ry  req u irem en t to  fit seg reg a ted  ballas t tan k s 
w ith p ro tec tiv e  location  on new  tonnage is to be a p p lau d ed . H o w ­
e v e r, it shou ld  not be consid ered  that the  fitting  o f  seg rega ted  ballast 
tan k s alone will stop  all th e  pollu tion  p ro b lem s. T h e  sh ip s  will still 
need  to  w ash cargo  tan k s for the pu rp o ses o f  sed im en t co n tro l. I f  the 
sh ips is not capab le  o f  C O W , it m ust be  done by using  w ate r as 
w ashing m edium , w hich in tu rn  increases the  po llu tion  danger. 
H en c e , th e  requ irem en t on new  tonnage to  hav e  C O W  a s  w ell as 
segregated  ballast. T h e  sam e arg u m en ts  cou ld  a lso  ap p ly  to  ex isting  
tonnage.

T h e  req u irem en ts  fo r inert gas sy s tem s hav e  been  co n s id erab ly  
tigh tened  up  by the  rev ised  C h a p te r  62 o f  S O L A S  1974. A lso , C O W  
S pecifications se t m inim um  req u irem en ts  fo r the  o p era tio n  o f  inert 
gas system  during  w ashing. H o w ev er, it is ag reed  that the 
IC S /O C IM F  T a n k e r  Safety  G u id e  req u ire s  updating .

O n e  o f  the  req u irem en ts  o f  the rev ised  C h a p te r  62 is th a t the 
oxygen  co n ten t and p ressu re  o f  the in ert gas supply  m u st be c o n ­
tinuously  m on ito red  an d  reco rd ed . A fu rth e r  req u irem en t is that 
periodical sam ples should  also  be taken  using  a po rtab le  m o n ito r, as 
a  doub le  check  on the inert gas supp ly . S o m etim es sam ple  lines from  
the  inert gas supp ly  to  the  fixed m onitoring  equ ip m en t hav e  becom e 
b locked  w ith carbon  partic les  an d . a lthough  the  m o n ito r ind icated  
an  oxygen  co n ten t o f  below  five per cen t, a  h igher c o n te n t w as 
ac tually  being supplied . T h e re fo re , th is d oub le  ch eck  is n ecessa ry . 
T h e  requ irem en t to  ch eck  tan k s one  m etre  below  d e c k  level and  at 
m iddle level o f  the  ullage space  is con ta in ed  in S ection  6 .6 o f  the 
C O W  S pecifications. T h is a lso  co n ta in s  the  eight p er cen t m axim um  
oxygen  level req u irem en t. It is no t co n sid ered  that e ight p er cen t is a 
particu larly  high point as it allow s a  th ree  p e r  cen t sa fe ty  m arg in , ie, 
th e  m inim um  oxygen  level to  support co m b u stio n  is ap p ro x im ate ly  
eleven  per cen t.

H and dipping o f  tan k s is requ ired  by Section  4 .4 .4 . o f  th e  C O W  
Specifica tions. T h ese  a re  req u ired  so th a t it can  be  d efin ite ly  e s ta b ­
lished th a t a tank  has been  co m plete ly  s tr ip p ed  a f te r  the  d ischarge  o f  
cargo . It is agreed  th a t th e  s ta tem en t "n o rm a l ta n k e r  p rac tice  p ro­
hib its ignition so u rces on th e  carg o  d e c k "  could  be  a  dang ero u s 
genera lisa tion . H o w ev er, it is not a  case  o f  the  ta n k e r  in d u stry  
accep tin g  th a t a positive p re ssu re  1G can n o t be g u aran teed  if tank  
open ings have to  be u sed . T h ese  a re  s ta tu to ry  req u irem en ts  co n ­
ta ined  w ithin p roposed  IM C O  legislation a n d , th e re fo re , it will not 
be possib le  to  ca rry  ou t all o p era tio n s  w ith o u t open ing  part o f  the  
tank  a t deck  level som e tim e during  the cargo  o p era tio n .

It is agreed  th a t m any o w n ers will c a rry  o u t C O W  re tro fits  w hilst 
the sh ips are  on ballas t passag es . Severa l such  o p e ra tio n s  hav e  
a lready  been  carried  ou t successfu lly  a n d , as a  p recau tio n  during  
such  o p era tio n s, the  a tm o sp h e res  o f  tan k s in the  v icin ity  m ust be 
carefu lly  ch eck ed  to e n su re  th a t no h aza rd o u s  a tm o sp h e re s  ex is t. In 
som e cases, sh ip o w n ers have requ ired  a qualified  ch em ist to sail 
w ith the  ship to carry  ou t the  n ecessa ry  te s ts  b efo re  any  b u rn ing  or 
w elding w ork  has been carried  ou t.

E n try  in to  oil w ash tan k s  m ust be stric tly  co n tro lle d . It has been a 
C o m p an y  policy th a t, w h en ev e r A dm in istra tio n  in sp e c tio n s  are  c a r ­
ried ou t by the  D O T  (in com pliance  w ith the  C O W  S pecifica tio n s), 
the  in spection  team  is acco m p an ied  by one o f  the  F lee t Safety  
O ffice rs . A s a resu lt, it w as possib le  to  lay dow n the  m inim um  
req u irem en ts fo r en try  in to  a tank . A t a  la te r  d a te , the  D O T  p u b ­
lished . th rough  IM C O , gu id an ce  no tes fo r S u rv ey o rs fo r  en try  into 
tan k s . B asically , before  a  tan k  is en te red  a f te r  C O W , b u t before
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w ate r w ash ing , the  tank  m ust be purged with inert gas to rem o v e  all 
h y d ro carb o n  p a rtic les , v en ted  w ith fresh  a ir  and  h y d ro ca rb o n , and 
o xygen  read ings taken  th roughou t the  tank  at all levels.

E ffo rts are  being m ade by In d u stry  to p e rsu ad e  sh ip o w n ers to  fit 
C O W  and  IG  system s on  ships. W ith tim e c h a r te r  sh ips , th is tak es  
the  form  o f  financial in cen tives and . in the  case o f  voyage c h a r te r  
sh ips , refusing  to  take  th em  on tim e c h a r te r  if th ey  are not so fitted . 
A n in ternationa l system  o f " b la c k  m a rk s"  m ight be n ecessa ry  a t 
som e stage. It is not agreed  tha t In d u stry  has been “ sa d d led ”  with 
load on top , c ru d e  oil w ash ing  and  p ro tec ted  segrega ted  ballast for 
new  sh ips. W ith the  ex cep tio n , p e rh ap s , o f  segrega ted  ballas t, load 
on top  and c ru d e  oil w ash ing  are  a  benefit to  Ind u stry  as well a s  to 
the  m arine env ironm en t.

In BP effo rts a re  being m ade to en su re  that C O W  o p era te s  safely 
and effec tive ly . S ince the  incep tion  o f  th e  S pecifica tions in 1978. 
C O W  c o u rses  have  been held a n d , to  d a te , som e 500 p erso n s have 
been  th rough the  co u rse , a large p ro p o rtio n  o f  w hich w ere  non-B P  
p ersonnel.

R eply to D r  C ow ley :
T h ere  canno t be too  g rea t an em phasis p laced  on the c o s t o f  re tro fit­
ting S B T  to  ex isting  tan k e rs . F itting  o f  S B T  m ay h av e  b rough t a  lot 
o f  sh ips ou t o f  lay-up. but th e  to tal co s t o f  severa l th o u sa n d  m illion 
pounds w ould only  have been perm issib le  by passing the  co s t on to  
the  con su m er. It is felt th a t th is c o s t, coupled  w ith the susp ic ion  that 
S B T  w as not the  com plete  a n sw er, is not really  ju stifiab le .

It should  be noted  th a t th e  IM C O  m axim um  o f e ight p er cen t 
oxygen  in th e  inert gas supp ly  should  be im proved  upon w herev er 
possib le . E xperien ce  ind ica tes th a t on a  V L C C , the oxygen  level 
w ould  be as little  as 1.5 to  2 p er cen t during  cargo  d ischarge . 
T h e re fo re , it is im portan t fo r the O p era tio n s  an d  E qu ipm en t M anual 
to  s tre s s  th a t eight p er cen t is the  m ax im um , not the  no rm al, w o rk ­
ing oxygen  co n ten t.

In add ition  to  the  purging, venting  and  tes ting  o f  tan k s m entioned  
p rev io u sly , personnel w ho en te r  a  tan k  th a t has been c ru d e  oil 
w ashed , but no t w a te r  w ash ed , shou ld  a lso  ca rry  w ith them  
b rea th in g  a p p a ra tu s , to rch es  an d  w alk ie-talk ie  rad io  se ts . A s an 
ad d itional p recau tio n  they  should  a lso  w ea r sa fe ty  h a rn esses  so that

if they  do  get in to  tro u b le  they  can  be easily  co n n ec ted  to  rescu e  
lines.

It is in teresting  to  no te  that severa l tan k e rs  h av e  failed the  su rface  
d ep a rtu re  ballast te s t. T h e re  is no dou b t in the  a u th o rs ' m inds th a t, 
w h erev er C O W  is ca rried  ou t p roperly  co u p led  with an efficient 
s tripp ing , th e re  is no re a so n  w hy the 0.00085 requ irem en t co n ta in ed  
in R egula tion  4.2 .10  (ii) can n o t be  m et.

T h e  p rob lem  o f m onito ring  the d ischarge  o f  a rriv a l ba llast has yet 
to  be reso lved  and is still u nder d iscu ssio n  w ith IM C O .

W ith regard  to  th e  ce rtifica tio n  o f p e rso n s  a u th o rised  to  c a rry  out 
C O W  on board  a  sh ip , it is not though t n ecessa ry  fo r adm in is­
tra tio n s  to  en d o rse  the ce rtifica te s . I f  a p erson  has a tte n d e d  a re c o g ­
nised  A d m in istra tio n  C O W  co u rse  then  the  A dm in istra tio n  m ust 
e n su re  th a t the  c o u rse  o rgan ise rs  issue a  certifica te  o f  partic ipa tion . 
T h e  second  certifica te , is pure ly  a  reco rd  o f  personnel se rv ice  on 
b oard  a  ship w here  C O W  has been  carried  out: it on ly  confirm s the 
o ffic e r 's  p resen ce  and  does not reflec t his co m p eten ce .

T h e  m anual re fe rred  to  by D r  C o w le y , au th o rised  by  the  D O T . is 
fo r a c lass o f  fo u r sh ips o f  270.000 dw t. T h e se  m anuals h av e  a lread y  
been fo rw ard ed  to the  fo u r sh ips inv o lv ed , w hich  hav e  been  in s tru c ­
ted to  o p e ra te  acco rd ing ly . A lthough  the  S B T , C O W  and  C B T  
req u irem en ts  will not now  e n te r  in to  fo rce  until a t least mid-1982, 
the  C O W  regu la tions a re  being vo lun tarily  im plem ented  ahead  o f  
tim e.

R eply to  M r G ib b o n s:
T h e re  is a  grow ing c o n cen su s  o f  opin ion  th a t C O W  ten d s to  rem ove 
the oil film that used  to  be  left on tan k  su rfa c e s  a f te r  a  carg o  o f  oil 
had  been carrie d . T h e re fo re , w hen su b seq u en t w a te r  w ash ing  tak es 
p lace , the  oil film  coating  is not th e re  to  p ro tec t the  tank  su rfaces 
from  w ater-induced  co rro s io n . T h e  ad v an tag e  o f  re d u ced  w a te r  
w ash ing  m ay be co u n te ra c te d  to som e e x te n t by th e  in creased  c o r ­
rosion  possib ility  in tan k s  th a t a re  w a te r  w ashed .

In view  o f  th is , ap p ro p ria te  co rro s io n  co n tro l m easu rem en ts  are  
n ecessa ry  in tan k s tha t requ ire  w a te r  w ash ing  regu larly  an d /o r  ca rry  
ballas t. B allast tan k s should  be fitted  with sacrificial an o d es  and  the 
tan k  a tm o sp h e re  oxygen  level shou ld  be  kep t to  the  ab so lu te  
m inim um  by p ro p er u se  o f  th e  in ert gas system .
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