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CENTRAL BALLAST TANKER DESIGN 

The purpose of this paper is to present the CENTRAL BALLAST 
TANKER Design. This design is intended to reduce the volume of oil 
spilled from tankers by giving the crew a tanker properly designed 
and equipped to allow large quantities of oil from ruptured tank(s1 
to flow safely to a fully-inerted central ballast tank. In 
addition to reducing the volume of oil spilled, the design also 
addresses many of the shortcomings of the DOUBLE HULL DESIGN which 
are increasingly becoming a concern. 

The following is a brief review of the development of the 
CENTRAL BALLAST TANKER. 

The simple operational features, stability, low cost and ease 
of maintenance of the single hull tanker were important and can be 
retained with the CENTRAL BALLAST DESIGN. 

The addition of the segregated ballast tanks and of P/L spaces 
around the perimeter of the single hull tanker required to meet the 
specifications for the MARPOL 73-78 tanker did create additional 
duties and responsibilities for the crew. The numerous off center 
ballast tanks required individual inerting, monitoring and 
maintenance. The additional flotation of the ballast tanks 
increased the loss of oil to the sea resulting from accidents 
rupturing cargo tanks. The NATIONAL RESEARCH COUNCIL report, 
TANKER SPILLS, Prevention bv Design, p. 43, states, I r . .  .for a given 
cargo volume, the ballast volume increases a great deal in SBT 
ships - in the range of 234 to 334 percent, which is indicative of 
the additional area that must be protected from corrosion; . . .  
expected oil outflow in groundings increases by up to 90 percent in 
many SBT designs.. . The flooding of off center ballast tanks 
alters the stability of the tanker. Oil flowing into ruptured 
ballast tanks that have lost their inert gas creates explosive 
possibilities. 

The DOUBLE HULL tanker resulted from the desire to provide the 
accident protection of ballast tanks to the entire cargo hull. 
This was effective for most low energy grounding accidents and 
some low energy, low angle collision accidents. Unfortunately, it 
increased the initial cost and greatly increased maintenance costs 
and related dangers. Depending on hull spacing, it substantially 
reduces the revenue cargo capacity by 5 to 15 percent for a given 
size tanker and increases port costs for the tankers. Port costs 
are based on the physical size of the tanker, not the quantity of 
cargo. (This additional charge has been unsucce 
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by INTERTANKO . ) 
The stability of DOUBLE HULL tankers has been questioned from 

the start for all ballast and confined spa,&'s are located around 
the perimeter of the tanker and in the Wbble bottom. One major 
oil company has expressed concern about the DOUBLE HULL for if an 
accident floods off center spaces on one side, resulting in a 
significant list, the rudder would not be able to control the 
vessel in swift currents or in reasonably strong winds. 

As illustrated by the enclosed article, recently published in 
the Marine Log, there are stability problems with the DOUBLE HULL 
while loading. 

The ultimate disaster, loss of the ship, its cargo and perhaps 
crew members, can result from a cargo fire on a DOUBLE HULL tanker. 
Since the outer hull prevents the sea water and streams of water 
from firefighting boats from cooling the hull of the flaming cargo 
tanks, an explosion is almost certain. It is well established that 
most crew casualties have resulted from fire and explosions. 

Unfortunately, over a period of time, dangerous situations 
such as the Persian Gulf War develop and many tanker fires can and 
do result from military action. As pointed out in the many 
research reports, ships must be designed based on the possibiLity 
of accidents or attacks and the crew provided with an effective 
emergency transfer system to greatly reduce the danger to the ship 
and loss of oil to the sea. As stated in the NRC report, p. xxiii, 
"Regardless of design chosen, certain features should be standard 
on all new tank vessels . . .  all new tankers should have a reliable 
onboard system for transferring cargo from a damaged tank to an 
intact tank or another vessel.I1 Off-loading facilities must also 
be available on board for the use of the crew as soon as a 
receiving barge or tanker is available. Time may be extremely 
critical, as illustrated in the case of the SEA EMPRESS. 

MSSI has studied the effectiveness of several tanker designs 
utilizing the CENTRAL BALLAST TANKER concept with its high volume, 
gravity responsive Emergency Transfer System. This particular 
design combines the CENTRAL BALLAST with the Double Bottom. This 
has the advantage that the double bottom is widely accepted and 
provides ZERO oil spill for most low energy grounding accidents. 
The double sides are replaced with heavy-duty single hulls. 
Increasing the thickness of hull plating and optimizing frame space 
can improve hull integrity during collisions and accidents. All 
off center ballast and P/L spaces are eliminated, greatly reducing 
construction and continuing maintenance costs. 

A new strong bow design combined with the CENTRAL BALLAST and 
its Emergency Transfer System provides additional protection from 
oil spills resulting from all grounding accidents. 
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We have been meeting and communicating with ABS Americas for 
more than two years. They are now completing a formal review and 
evaluation of the MSSI CENTRAL BALLAST tlesign with the double 
bottom. They will soon submit their evaluapi'on to ABS Europe, ABS 
Pacific and ABS Corporate in New York foa::kheir ..- review. 

design, compared to the DOUBLE HULL, that ABS has considered: 
The following are some of the features of the CENTRAL BALLAST 

(1) Improved stability under all conditions including 
accident and cargo transfer scenarios. 

( 2 )  Eliminates all off center ballast tanks and other 
confined spaces in the double sides of the DOUBLE HULL, 
a constant source of problems for inerting, monitoring 
and high maintenance costs. 

(3) In the event of an emergency requiring cargo 
lightering, up to sixty percent of the cargo can be 
allowed to flow to the central ballast and to be removed 
to a barge or another tanker with the in place high 
volume pump ( s )  . 
( 4 )  The CENTRAL BALLAST TANKER design with the Double 
Bottom will provide the same ZERO oil spill for low 
energy groundings as the DOUBLE HULL. 

( 5 )  Collision accidents that rupture the inner hull of 
DOUBLE HULL tank(s) have, by convention, a 100 percent 
l o s s  from the ruptured section(s) . This l o s s  is reduced 
by 70 to 90 percent on the CENTRAL BALLAST tanker for at 
least one half of the oil above sea level flows at a very 
high rate to ballast. Water below sea level flows 
through the rupture down into the cargo tank, raising the 
oil to flow into ballast through the top valves. This 
exchange flow is relatively slow so virtually all of the 
oil below sea level in the ruptured section(s) would flow 
to ballast. 

( 6 )  For groundings that do rupture the inner bottom of 
the double bottom, the oil outflow from the DOUBLE HULL 
is 50 to 70 percent greater than the oil lost from the 
CENTRAL BALLAST due to the effectiveness of the Emergency 
Transfer System in reducing the time to achieve 
hydrostatic balance. Hydrostatic balance is achieved 
very quickly with little loss of oil from deep bottom 
ruptures. 

(7) When hydrostatic balance is achieved for bottom 
ruptures, the outflow of oil stops. The flow of oil to 
central ballast tanks through the gate valves greatly 
increases the total rate of flow out of the ruptured 
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cargo tanks thereby decreasing the time required for 
hydrostatic balance to be achieved. Since the rate of 
flow to fully inerted ballast has-, no appreciable back 
pressure, the rate of flow per yn3-t of area can be much 
greater than the flow out of $Be bottom against high 
water pressure, odd shaped steel ruptures and probable 
ground plugs. 

(8) Additional losses due to tidal and swell actions, 
after hydrostatic balance is achieved, can be great. 
These losses can be avoided by continuing to allow oil to 
flow to ballast until an adequate water seal is 
established to prevent them. 

( 9 )  Important safety features of the CENTRAL BALLAST 
vessel include the ease of ventilating, inerting, 
maintaining, monitoring and blanketing, if desired, the 
line of interconnecting ballast tanks in their protected 
position with a clearance above the bottom of the hull of 
approximately one-tenth the width of the vessel. 

(10) An important safety feature of the CENTRAL BALLAST 
TANKER, sometimes overlooked, is the simple operation of 
this tanker. Since the gate valves from the cargo to 
ballast are never used to load or unload cargo, these 
operations are as simple as on the old single hull 
tanker. The strong, proven, nitrogen-purged gate valves, 
constructed €or pressures many times greater than those 
found in cargo tanks, do not in any way weaken the 
tanker's bulkheads or interfere with normal operations. 

(11)Immediate identification and monitoring of ruptured 
cargo sections are important for the maximum 
effectiveness of the CENTRAL BALLAST TANKER. Rugged, 
dependable hydrophones, long in use in marine geophysical 
operations , combined with proven recording and display 
electronics, assures positive rupture identificationwith 
quick confirmation by state-of-the-art liquid level, 
pressure and interface monitors. Tests have shown that 
the hydrophones can accurately and reliably detect a hull 
rupture as compared to an impact. 

(12) Modified wedge gate valves are used in the 
bulkheads between the cargo and ballast tanks. The seats 
of these valves are machined with "dove tail" grooves and 
retain Buna-N-O-Rings. The valves are designed such that 
nitrogen can purge the seats when the gate is closed. 
The nitrogen pressure is monitored on the bridge giving 
the crew the ability to quickly detect a potential 
problem with a valve. The gravity flow during an 
emergency is as simple as a system can be made. The flow 
rate, once a valve is opened, is great. The rate will 
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naturally depend on variables such as size of the valve, 
viscosity of the oil, temperature of the oil, height of 
oil relative to the valve locatiqn, etc. Calculations 
using a 2 4 "  valve shows a ,fJ,& rate of "tens of 
thousands" of gallons per minut%.per valve. 

(13) The CENTRAL BALLAST tanks are inerted at all times. 
A gate valve is positioned to allow inert gas to flow 
from the CENTRAL BALLAST tank to the cargo tank should 
the system be activated. This arrangement is an added 
safety feature as it provides a flow of inert gas to a 
damaged tank. This system is also designed to prevent 
over/under pressure and is monitored on the bridge. 

(14) The crew of the CENTRAL.BALLAST TANKER can take 
safe, effective action to retain oil on board the tanker 
within minutes while preparing to off-load to a tanker or 
barge within hours, rather than days or weeks, while 
keeping in touch by radio with company headquarters and 
the U.S.C.G. 

We are confident that the CENTRAL BALLAST TANKER DESIGN is an 
economical, safe, environmentally friendly tanker design which has 
significant advantages over the alternative designs, including the 
DOUBLE HULL TANKER. CENTRAL BALLAST TANKER vessels would greatly 
reduce the probability of major disasters. 

There are now more than 6 , 0 0 0  existing tankers that must be 
replaced within the next 15 years at an estimated cost of four 
hundred billion U.S. dollars. The CENTRAL BALLAST DESIGN would 
make it possible for U.S. shipyards to compete effectively and 
profitably for these new tankers. 

September 17, 1996 



W N E  SAFETY SYSTEMS, INC. 
CENTRAL E64LUST DESIGN W?TH DOUBLE BOTTOM 

LIGHTERING PUMP f- TRANSFER VENT V A L V E S  f- 

CARGO TRANSFER GATE V A L V E S  -. BALLAST FLOOR' \INNER HULL 

203 M 
4 )I 

25 M 
TRANSFER VENT V A L V E S  

CARGO TRANSFER GATE V A L V E S  - 

CARGO VOLUME +/- 2 1,150,605 GATE VALVES n o COPYRIGHT @ 1995 



MARINE SAFETY SYSTEMS, INC. 
CENTRAL BALLAST DESIGN WITH DOUBLE BOTTOM 

SEA LEVEL ---- 

- I -  

36 M 

INERTING 
HYDRAULIC 

EMERGENCY NITROGEN 
TRANSFER VENTS 

I 0 1- CENTRAL BALLAST 

L I 
GATE VALVES 1 0  

PIPES 0 0 
COPYRIGHT @ 1995 



SUMMARY 

1. GROUNDING RUPTURE OF INNER HULL BY ONE MET ER 

DOUBLE HULL 

TOTAL OUTFLOW LOSS TO ACHIEVE 
HYDROSTATIC BALANCE 

340,000 GAL. 

PLUS TIDAL & SWELL LOSS 

CENTRAL BALLAST 
WITH HYDROSTATIC BALANCE; 

, 
TO BALLAST,: LOSS TO SEA 

65% ;.:% 35% 
221,000' GAL. 119,000 GAL. 

For 2 meter water seal add 
217,883 GAL. 

NO TIDAL & SWELL LOSS 

2. COLLISION SIDE RUPTURE FIVE METERS ABOVE INNER BOTTOPI 

DOUBLE HULL 

TOTAL OUTFLOW TO ACHIEVE 
HYDROSTATIC BALANCE 

CENTRAL BALLAST 
WITH 2 METER WATER SEAL 

LOSS TO BALLAST 

855,000 GAL. 970,000 GAL. 97,000 GAL. 

PLUS TIDAL & SWELL LOSS NO TIDAL OR SWELL LOSS 

3 .  COLLISION THAT RUPTURES INNER HULL AT AND BELOW SEA LEVEL 

DOUBLE HULL 

OUTFLOW OF OIL FROM ABOVE SEA 
LEVEL 

442,000 GAL. 100% 

OUTFLOW FROM BELOW SEA LEVEL 

1,235,000 GAL. 100% 

TOTAL LOSS TO SEA 
1,677,000 GAL. LOST 

CENTRAL BALLAST 

FLOW TO BALLAST FROM ABOVE SEA 
LEVEL 

221,000 GAL. 50% 

FLOW TO BALLAST FROM BELOW SEA 
LEVEL - 1,235,000 GAL. 

95 TO 100% 

TOTAL FLOW TO BALLAST 
1,456,000 GAL. SAVED 

TOTALS 

DOUBLE HULL CENTRAL BALLAST 

LOST 340,000 GAL. 
LOST 855,000 GAL. 
LOST 1,677,000 GAL. 

LOST 119,000 GAL. 
LOST 97,000 GAL. 
LOST 221,000 GAL. 

LOST 2,872,000 GAL. TOTAL ILOST 437,000 GAL. TOTAL 

D:MSS\SUMMARYZ.ABS 
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TABLE OF FLOW RATES VS VALVE SIZES FOR DIFFERENT CARGO 
AT D 1 F F E R E NT. TEMP E KA3.U RES 

API 35.13 80 0.91 n 24 7.7 

API 35.6 110 0.858 24  7.7 

SA€ I O  40 0.620 24 7.7  

SAE 40 40 0.620 21 10.90 30204. / 
..----------- ------------- ---------------. -... .,.. . _ _ _ _ _  I.--- - 

BUNKER 90 0.310 24 4.48 13381, 

BUNKER 

I3 U N KE R 

90 0.340 

RO 0.310 

21 

2 1  

7.7 

i 0.98 

\ 
17545- 59886 

28960 / 



Why some tankers sometimes 
tilt at terminals 

he  in tac t  s tabi l i ty  o f  cer tain 
double hull tankers can some- T t imes  cause  problems Las t  

year the U S .  Coast Guard issued a 
safety alert  after two incidents where 
d/h tankers became unstable during 
cargo oper a t ’  ions. 

“In one incident,” noted the Coast 
Guard, “shorlly after cargo pumping 
opera t ions  s t a r t e d ,  a double  hul l  
tanker  suddenly heeled 10” to port,; 
t h e  mas ter  tried to  counteract  t h e  
heel, causing t h e  oil tanker  to sud- 
denly lurch to a 10” starboard heel. 
Then i t  started to roll uncontrollably 
a t  the  dock a number of times. The 
oil tanker finally came to rest with a 
10” l ist  to port. No one was injured 
and no oil was spilled, however the  
loading  a r m s  were damagpd.  T h e  
other incident was very similar, the  
oil tanker had the same characteris- 
tics, i t  heeled suddenly at the dock, 
and damaged the pier.” 

I n  incidents witnessed by other  
observers, the tanker’s inoLions have 
been somewhat IPSS dramatic. 

I n  Apri l  of t h i s  y e a r ,  S N A M E  
formed a n  ad hoc panel to study the 
question of double hull tanker stabili- 
ty. I ts  chairman, Mark R. 13uetzow, 
who is manager of marine technical 

consultirig :it (:hwroii Shipping (‘om- 
pany, g:ivc’ an o u t l i i i r  o f t  he camcs  ol 
tilt i 11 g--0 I‘ “lo1 I i 11 a”-{> f (1 o u  1, I c 11 I I  I I 
tankers at Mnrinc 1,og’s ‘I’:inkcr I,cg- 
islation ’95 confer-c.ncc., along wi th  a n  
updatr on his panel’s f‘itirliiigs anti 
rccomnicritlalions 

THE PROBLEM 
J3uvtzow stntvtl 1 l i p  prnhlctiii as 

the stability of at Icnsi SOJIIF dou-  
ble hull tanlrers can he iiisriffi- 
cicnt during certain loatling con- 
ditions; 
t h i s  can (and h a s )  rrsultrd i n  
in  ci tl e n  ts w h c r P tl o u b 1 e Ii u 11 
tankers suddenly lwei over while 
trans fc r ri n g ca rgo n n d/o r bn 1 last; 
s u c h  incidents are t1:ingerous to 
lifc., property and the environ- 
men t, 
tlicrc a r r  crirrc-ntlj 1 1 0  Int(brri:i- 
tional rcgiilations covci ing intact 
stability or 1,iinkcv-s 

roil ows: 

W H Y  DO D O U B L E  HUI L TANKERS 
HAVE LESS INTACT SlABILI lY!  

Douhle hul l  tankf3r.s can have  a 
higher center  of gravity than their  
singlr h i i l l  equivalrnt s I)ccawr cargo 
is c a r r i d  :ihovr Ih r  tlouhlc boltom. 

- u_ 

CARGO CARGO 
OR CARGO OR 

B N A S T  TANK BALLAST 
TANK TANK 

\ J 

r 

u 

CARGO CARGO 
TANK TANK 

\ / 
\ BALLAST TANK BALLAST TANK / 

-. 1 

CARGO 
TANK 

\ / 
\ BALLAST TANK 1 

-m CARGO 

I I  TANK I I  
(c-----/J BALLAST TANK 

Comparison of conventional single hull 
tanker (above left) with double hull 
tanker with two cargo tanks across 
and “L” ballast tanks (above right) and 
double hull tanker with one cargo tank 
across and “U” ballast tank (right) 



TANKER DESIGN & OPERATION 
IMO moves on tilting tankers 

B e c a u s e  s o m e  double  hull  
tankers have insufficient s~:iliil- 
ity during certain loading condi- 

tions, incidents have occurred wliere 
these ships have suddenly heeled over 
at  terminals while transferring cargo 
and/or ballast. A SNAME ad hoc panel, 
chaired by Mark R. Buetzow, manager 
of m a r i n e  t echn ica l  consu l t ing  a t  
Chevron Shipping, was set  up to study 
the issue and some of its interim find- 
i n g s  a n d  recommend a t ' ions w e r e  
reported in our November 1995 issue 
(p.40). 

Among recommendations was the 
suggest ion t h a t  t a n k e r s  be e i t h e r  
designed to have inherent stability or 
to maintain stability with simple oper- 
ational procedures. 

Among the reasons why sonic dfli 
tankers may have intact stability prob- 
lems is t h a t  they can have a higher 
center of gravity than a n  equivnlent 
single hull tanker since cargo is car- 
r ied above t h e  double bottom. D/h 
tankers  are also typically subject to 
greater free surface effect than single 
hull  tankers .  Their  stabil i ty is also 
affected by tank arrangement, particu- 
larly if they do not  have centeriine 
bulkheads. 

The focus of a t t e n t i o n  h a s  now 
moved to IMO. Last month its working 
group on intact  stability prepared a 
proposal for a draft MARPOI, regul ii t' ion 
V25A. The proposal requires that. sta- 
bility be achieved through design. The 
use of "simple supplementary opcra- 
tional procedures" is  only an option for 
combination carriers. 

(1 )  T h e  d r a f t  regulat ion would 
apply to oil tankers of 5,000 tons tlead- 
weight and above: 
a) for which the  building contract is  

placed on or afker 11 tJanuary 1998J, 
or 

b) in the absence of a building contract, 
the keels of which are laid or which 
are at a similar stage of construction 
on or after (30 July 19981, or 

c) the delivery of which is on or akcr  [ 1 
January 20011, or 

d )  which h a v e  unde rgone  a niajor 
conversion: (i) for which the contract 
is placed after [1 ,January 19981; or 
(ii) in the absence of a contract, the  
construction work of which is Iwgun 
d k e r  [30 July 19981; or (iii) which is 

completed aftcr [ 1 <January 20011. 
2 )  Every n i l  tankcr  shall cornply 

with the intact stability criteria spcci- 
fied in subparagin~i l i s  (a) and OJ) of 
this paragraph for any operating draft 
undrr the worst possible conditions of 
caigo and 1)allnst loading, including 
intermerliate stages of liquid transfer 
operations. Under all conditions the 
ballast tanks shall be assiimrd slack 
a )  I n  port ,  thc  ini t ia l  mctaccnt~ric  
height GMo, corrected for free surface 
measured at 0" hrel, shall be not lcss 
than 0.15 mrters; 
I)) A t  sea the Tollowing crilrria shall be 
applicable. 

i )  tlic area undrr the righting levcr 
curvc (G7, crirvc) s h a l l  be no1 lcss 
than 0 055 mctw-ratli;ins up t o  0 = 
30"angle or liccd ~ t i d  not, lrss than 
0 09 meter-radians up to 0 = 40" or 
other nnglc of flooding Or' i f  this 
angle i s  I r ss  than 40". Additionally, 
thr area undcr the righting levcr 
cu rve  ('37, curve )  hc twern  t h e  
angles of heel of 30" and  40" or 
Ortween 30" and 0 ,  if this clnglc is 
less than 40", shall IF not less than 
0.03 rncf cr-radians; 

ii) The righting lever GZ shall be at 
least  0.20 nirtcrs a t  an angle of 
hecl equal to or greater tlian 30"; 

iii) T h r  ni:iximum rigl2ting arm shall 
occur at  a n  angle of heel prefcrnldy 
excrrcling 30" Iiut not lrss than 25"; 
and 

iv) 'I'he initial mclacenlr ic hcight GMo, 
corrcctrcl for frce surface measitred 
a t  0" hecl, shall bc not. less than 
0.15 mrters. 

3) The requirements of paragraph (2) 
shall be met through drsigri without 
t h e  u s e  of  op r ra t iona l  nicasures ,  
except t ha t  for combination carriers 
simple supplenmitary operational pro- 
cedurcs may br allowed. 
4 ) 8 i ni pl c supple i n  cn I a ry o pcra ti o n a1 
procedures for liquid transfer opera- 
tions referred lo in paragraph (3) shall 
mean writtrn procctlurcs made avail- 
able t o  thc m a s t e r  which-  ( i )  a r e  

* E3, is tlir nrigle of Iwrl at. which openings 
in  llie hull, superstrrictiircs or decltlious- 
es, which cannot I)c closed went.hcrtigti1, 
imiiicrse. I n  applying this critcrion, slnnll 
o1icii i rigs 1. t i  rot ~gli w l i  id I iirogrcssi ve flood - 
ing cnnnol. h k o  pliicr nrrti nol. be consiti- 
erctl ns oprn.  

approved by the Administration; (ii) 
indicate those cargo and ballast tanks 
which may, under any specific condi- 
tion of Iiquid t ransfer  and  possible 
range of cargo densities, be slack and 
still allow the stability criteria to be 
met. The slack tanks may vary during 
the liquid transfer operations and be of 
any comhination provided they satisfy 
the criteria; (iii) will be readily under- 
standable to the officer in charge of liq- 
uid transfer operations; (iv) provide for 
planned sequences of cargo/ballast 
transfer operations; (v) allow compar- 
isons of at,tained and required stability 
using stability performance criteria in 
graphical or tabular form; (vi) require 
no extrnsive mathematical calculations 
by the officer-in-charge; (vii) provide 
for corrrctive actions to be taken by the 
officer-in-charge in case of departure 
from recommended values and in case 
of emcrgcncy situations; and (viii) are 
prominently displayed i n  the approved 
trim and s ta ldi ty  booklet and at the 
cargo/ballast transfer control station 
and in any computer software by which 
stability calculations are performed. 

Though the dralt MARPOJ, regulation 
was agreed by a significant majority of 
the working group, the Japanese dele- 
gation reserved its position on para- 
graph (3). It maintained that, with lit- 
tle prospect of future newbuilding of 
comhination carriers, the draft text did 
not, effectively, constitute a compro- 
mise. I t  also maintained that  certain 
crude oil carriers, depending on their 
dimcnsions and  design constraints,  
cannot comply with the stability crite- 
ria sgccified by paragraph (2), even by 
fitting a longitudinal center bulkhead. 

The observer from INTERTANKO sup- 
porlcd the Japanese  view and  also 
expressed roncerns that the draft regu- 
lation might not allow oil tankers to be 
operated in the same way as  combina- 
tion tankers. XNTERTANKO also consid- 
ered that, since a design solution only 
was bring sought, the condition for the 
assessment o f  intact stability "under 
all conditions the ballast tanks shall be 
assirined to hr slack" was unrenlistic 
and too scverr. 

The draf t  regulation will now be 
considered by IMO's Sub-committee 
an Stability and Load Lines and Fish- 
ing Vessels Safcty. 


