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NSFI 

INVESTIGATION OF WEATHER AND BALLAST CONDITIONS AT BEGINNING 
AND END OF BALLAST VOYAGES FOR LARGE CRUDE OIL TANKERS 

-------·---

1, Introduction. 

A study of weather and ballast cond~tions has been conducted 
by NSFI in cooperation with Norwegian Shipowners Association 
and 5 shipping companies. 

The aim of the study is to retrieve information about the 
amount of ballast carried and the ballasting practices of 
several ships of different sizes during the first three days 
and the last three days of the ballast voyages. These periods 
at the beginning and at the end of the ballast voyages are 
considered to be of special importance with regard to tank 
cleaning and ballast discharge. 

Data from log books of several ships have been collected 
concerning sea state, wind strength, and amount of ballast 
carried. These data cover several years of ship operation, 
although concentrated in time to recent years. 

The data on ballast practices will not disclose the minimum 
amount of ballast which could have br.en uscJ under t:1e pre­
vailinrr conditions, but they will at. least indicate what 
has been considered sufficient. 
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The sea and wind data sllou·1(: .:il:e it possible to evaluate 
the probabilities of flli~ei:i:·1:; ,::~nditions where a large ballast 
capacity wi 11 be required, t, 1 ::10ugh the data can not be con­

sidered sufficient to yield a Lrue statistical basis. 

The study does not generate fundamental information about 
how much ballast should be ca,·ried under different environM 

mental conditions. 

,,, .. , ,I' 

2. Data Collection. 

Records of sea state, wind strength and amount of ballast 
carried, covering the three first and the three last days 
of ballast voyages, have been collected from 18 tankers 
of different sizes as specified in tab1e I. 

TABLE I 
CRUDE OIL TANKERS INVESTIGATED 

Tanker Size Number of Record 
approx. t. dw. ~hips Ship-years 

-----
100.000 3 12. 2 

160.000 2 5.5 
200.000 2 6.2 
220.000 8 10.6 

280.000 3 4.9 

Thus the collected data represent 39.4 ship-years of operation 
1n the period from January 1968 until May 1~73. 

No attemp has been made to select special trades as records 
we re sought for ty p ·i ca 1 w or 1 d w i de opera ti on . /\ s the data 
have been submitted from only 5 different shipping companies 
they may not reflect a normal distribution of tanker trilde. 
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T h c t r a d e d i s t r i b u t i o n f n r th . •; c• s h i p ~ i s i n d i c a t e d i n 
Table II where ports of call ('re listed. 

NSFI 

The total number of port calls is ~54 and the data thus cover 
1662 days of operation or 9972 sea watches. 

The data have been collectea fl'om the log books of the 
ships and the records of sea and wind states are based on 
the personal judgement of the offi cer''of the watch without 

use of any special instruments. 

A sample of the data collection sheet is shown on page 8. 



Ports of 
Discharge 
-----·---
AIOI 
ANGLE BAY 
ANH/ERP 
BANTRY BAY 
BRUNSt3UTTELKOOGI 
CANAPORT 
CHIBA 
OU RBAN 
EUROPORT 
FINNART 
FOS SUR MER 
FAl~LEY 
FREEPORT 
GENOA 
GOTHENBURG 
HONOLULU 
IMMINGHAM 
ISLE OF GRAIN 
IWAKUN 
KAI-JASAKI 
KIIRE 
KIMITSU 
KISHIMA 
KITITSU 
LAVERA 
LE HAVRE 
LE VERDON 
LISBOA 
MARSEILLES 
MILAZZO 
MlLFORu HAVEN 
MITZUSHIMA 

Ports of 
Loading --------
BAHRAIN 
OAS ISLAND 
OUMAI 
ES SIDER 
SAMARALUAS 
FORCADOS 
HALUL ISLAND 
JEIJ EL OHMrnA 
KH/\RG ISLAND 
Kt-.OR AL AMAYA 

.. 4 . 

T f-llH.E I I 
PORTS UF C.,I.L 

Number of 
Ca 11 s _________ ... 

l 
9 
1 
4 
l 
l 
6 
1 
4 
8 
6 
l 
2 
4 
3 
1 
1 
3 
3 
2 

42 
1 
1 
2 
3 
6 
1 
2 
2 
2 
3 
3 

Number of 
Ca 11 s 

---------l 
9 
2 
1 
1 
1 
3 
8 

90 
3 

l'orts of 
D ·i s c II a r g e 

NEGISHI 
OITA 
PEMBROKE 
POINT TUPPA 
POINTE A PIERE 
PORTO TORRES 
QUINTERO BAY 
RICHMOND 
RIO DE JANEIRO 
ROTTERDAM 
SAKA I 
SAN f-RANCISCO 
SAO SEBASTIAO 
SASEBO 
SAVO,-.A 
SINGAPORE 
SLAGENTANGEN 
SOUT 1lAMP TON 
STAVANGER 
TAR/\NTO 
TRAMANDAL 
TRIESTE 
TRINID/\D 
TUTUNCIFTLIK 
UBE 
W.ULSAN 
WILHELMSHAFEN 
YOKAICHI 
YOKOHAMA 
YOSU 
SEEURUGGE 

Ports of 
Loading --------
LAVAN ISLAND 
MENA AL AHMADI 
MINA AL FAHAL 
RAS TANURAH 
RAS AL KH/\F,J I 
RAS LAN UF 
TUBARAO 
UMM SAID 
VITORIA 

NSF! 

Number of 
Ca 11 s 

12 
1 
1 
1 
l 
2 
l 
4 
l 

47 
l 
1 
3 
1 
2 
1 
1 
1 
1 
1 
1 
4 
1 
3 
8 
4 
8 

23 
8 
1 
2 

~!umber of 
Ca 11 s 
---------

2 
50 

6 
75 

9 
11 
2 
2 
1 
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!_._S_~ S t a t e an d l·J i r~ d S t re n g_0]_..!.. 

The records of sea state and wind strength, as observed onboard 
the 18 ships over 9972 sea watches, have been analy5ed and the 
results are presented in figures 1 - 6, one figure for each 
of the first and the last three days of ballast voyages. 

The diagrams show the occurrence of sea state and wind strength 
~9Y~l_!Q_Qr_lg~~ than any chosen combination of these as a per­
centage of the watches recorded. 

Thus, referring to fig. 1, a sea state equal to or less than 3 

with wind strength equal to or less than 5 may be read from the 
diagram as having occurred on 62% of the watche~. Corresponding­
ly, a sea state equal to or less than 7 with wind strength ~~ual 
to or less than 8, has occurred on 99% of the watches or, in 
this case, in 1647 out of 1662 watches. 

As may be seen from figs. 1, 2 and 3 the sea and wind conditions 
do not change significantly from the first to the third day after 
port of di~charge. The occurrence of sea state 7 or less for each 
of these days has been very close to 99% of the watches. Wind 
strengths up to 12 have been reported on the first day, up to 
11 on the second and up to 9 on the third day. 

Generally, over-all conditions are better during the last 
three days on the ballast voyage, as may be seen when com­
paring figs. 1 • 3 with figs. 4 - 6, The difference between 
fig. 3 and 4 is not so great, but the last two days are 
considerably better. The occurrence of sea state 8 has been 
reported only once during the three last days before port of 
loading. otherwise sea state 7 or less are reported. 

4. Ba 11 as ting Pr a_c_t i cc_~ 

The ballasting practices for the 18 tankers in the size-range 
from 100,000 - 280.000 t.dw. have been reported, covering the 
first and the last three days of 277 ballast voyages. 
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F r O m t h C S e re p O r t S , i t i S C V j , ' c
1 n t t h a t t h e v' a r i a t i O n S f r O m S h i p 

to ship or from company to cc: )'.\ny are greater than any signi­
ficant variation due to diffc ·~,,it ship sizes. 

The results of the reports ar,: shown diagramatically in figs. 

7 - 11. Each of the entries i,1 the diagrams represents the 
maximum sea state and wind st'"cngth encountered under the 
prevailing ballast condition for each particular voyage 
during the first three days after p~rt 6f discharge and the 
last three days before port of loading, 

Before port of loading, some of th~ ships seem to reduce ballasted 
displacement to about 35% of the full load displacement and will 
keep this up to sea state 7 with wlnd strength 8. Other ships 
seem to remain ballasted according to previous conditions on the 
voyage and take little notice of prevailing weather conditions. 

After port of discharge, the practices seem more mixed and are 
probably reflecting expectations regarding conditions to be 

encountered on the voyage, rather than prevailing conditions. 
Both for the smaller and the larger ships, ballasting in the 
order of 40 - 50% of the deadweight is not uncommon, giving 
ballasted displacements of 50 - 60% of full load displacement. 

The observations indicate that the weather conditions may change 
substantially during the three-day intervals considered, but 
it is very seldom that these changes have given cause for 
ajustment of ballast cohditions. In the very few cases where 
the ballast has been increased, the weather conditions have 
developed beyond sea state 7 and wind strength 8. 

5. Conclusions. 

Ac co rd i n g t o th e s e a s t a t e an d w i n d s t re n gt h d a t a th e we a t h ('. r 
conditions on the three first and the three last dHys of the 
ballast voyage have been quite favourable with se~ state les; 
than 6 more than 90% of the time and wind str~ngth less than 
7 also more than 90% of the time. 
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On the two last days of the ballast voyage the conditions 
are particularly favourable with sea state less than 6 more 
then 98% of the time and wind strength less than 7 more than 
9 7 % of the ti n, e • 

The data on ballast conditions show that the ballasting practices 
vary widely from ship to ship or from company to company and 
that no consistent variation with ship size is apparent. ,,,,,,, ,.,. 

It seams likoly that the ballasting depends more on weather to 
be expected or weather which have been experienced earlier on 
the voyage, than on the prevailing conditions. Even though tho 
weather may change considerably during the three-day periods 
studied, this has only in a very few instances given cause 
for changes in ballast condition. In these cases the conditions 
have developed beyond sea state 7 and wind strength 8. Such 
conditions have occurred on approximately 1% of the watches. 

Even though the data on ballasting indicate that the practices 
may vary by a factor of 2, the lower limit for ballasted displace­
ment under "normal conditions" lies between 34 and 38% of the 
full load displacement, irrespective of ship size. 

Unless a siiip has special problems with regard to vibrations, 
seakeeping or manoeuverability it should be possible to operate 
with ~ ballasted displacement of 35% approximately 99% of the time 
during the first three and the last three days of the ballast 
voyage, 

JWjr/RH. 

4/9-1973. 
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Ship's Name _____________ Deadweight 

Z. 0-24 hr after Zoading/before disoharge port: ______ _ 

2. 

,. 

Date: 

Sea 
' St ate 

Wind 
Strength 

Wind 
Direction 

1. watch. 
; 

2. watch
1 

3. watch: 
I 

4. watch: 
5. watch; 
6. watch 

24-48 hr aftel" 

Date: 

Sea 
State 

1. watch 
2 . watch 
3. 

i 
watch; 

4. watch 
I 

5. watch 
6. watch 

48-'12 hr after 

Date: 

! Sea 
I State 
~ 

1. watch' 

2. watch 

3 I watch 
4. watch: 

I 

5. watch: 
I 

6. watch; 

Zoading/before 

Wind 
Strength 

7,oading/bef01•e 

Wind 
Strength 

disaharge port: 

Wind I 
Di rec ti on 

d,'.saharga port: 

Wind 
Direction 

Ballast (ts) 

Ballast (ts ) 

Ballast (ts) 
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!: 8 SEA STATE 
~ ~9 
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APPROX. 100.000 t.dw. TANKER. . ' 
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APPfWX. 160. 000 t. dw. TANKER. 

1. SHIP FEB. 70 - MAR. 73 
2. SHIP DEC. 70 ~ APR. 73 
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FIG. 8 



APPROX. 200,000 t. rJw. TANKEl~S. 

1. SHIP OCT. 70 ·• M/\R. 73 
2. SHIP JUNf.:: 6~·1 - MAR. 'l3 
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• af PR0X _t.7O ;1r.-). ·; ._c!w. T,\N KERS. 

1. SHIP OCT. 
.. ,. 
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