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Introduction

Due to the sharp oil price hike, the derivative
petroleum products followed the trend,
especially chemicals’ prices have jumped
three times in the past few years. This means
that once a certain loss occurs, the loss
amount also triples for no one’s merit. In case
of a shortage in liquid bulk cargo, the loss
over and above the normal level is mostly
attributed to carriers at present.

Liquid bulk cargo is sorted roughly into “oils”
and “chemicals” which are further broken
down in more details. Generally speaking,
crude oils and their secondary product
mixture of gasoline, kerosene and heavy oils
are called “oils” while those materials
isolated and purified from Naphtha (which is
one of the components of “oils” ) are defined
as “chemicals”. Oils and chemicals are
carried by specialized vessels like an oil
tanker, product tanker or chemical tanker;
however, the basic rules of loss prevention
apply to both oils and chemicals in the same

way as described below:-
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‘ Causes of Loss

While there are a variety of causes of loss,
the basis to identify a loss is the shore tank
quantities at a loading port and discharging
port. The quantity measured at the vessel is
considered for reference only. It is practically
impossible to transfer the declared quantity
exactly to the last one drop in any liquid bulk
cargo operations; so the standard allowance
is generally set at 0.5% of the total quantity,
over which the loss could be recovered by
cargo insurance. The chemicals with
relatively smaller lots, however, tend to end
up with a loss of over 0.5%, and, in case of oil
majors’ shipments, even one drop of cargo
remained on board are actually claimed
against the carrier.

A figure below illustrates the cargo flow in
time series and where/how the loss could
occur.
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1-1 Loss occurred due to shore sides
(loading and discharging ports)
- See Case 1 and Case 5.

(a) Inaccurate devices like a flow meter,
dipping tape, thermometer or hydrometer
etc. will directly reflect the reported quantity.
Moreover, improper measuring methods e.g.,
not enough number of
measurement at the particular depth of liquid
can NOT be used; will also directly reflect the
reported quantity (common with both oils

temperature

and chemicals) .

(b) Different VCF (Volume Correction Factor)
Tables used at loading and discharging ports
(mainly for oils) e.g., 1952 version of Tables
6, 24, 54 (old version) vs. 1980 version of
Tables 6A, 6B, 24A, 24B, 54A or 54B (new
version) .

(c) In commercial transaction, issues mainly
for oils, Free Water / S&W (Sediment &
Water) are generally excluded in the oil
trade, so it is on NSV (Net Standard Volume)
basis. S&W are foreign substances and
waters melted in or mixed with the liquid
bulk cargo in question, whereas Free Water
means the water insoluble in the cargo. Both
are the original ingredients but oftentimes
S&W would separate into the water as Free
Water during the voyage. Since B/L quantity
is generally expressed as GSV(Gross
Standard Volume) which does not count the
Free Water quantity, and then the GSV at
loading port and discharge port would differ
by the portion of Free Water separated
during the voyage.
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1-2 Loss occurs when loading from shore
tanks to a vessel’s tanks or vice
versa - See Case 2 and Case 4

(a) Line Packing (both for oils and chemicals)
In case of oils, the pipelines from shore tanks
to a vessel are basically supposed to be full
before and after loading operations, while in
case of chemicals pipelines are to be either
full or empty. A loss would result if pipelines
are empty before loading and full after
discharging, then the quantity remaining in
the pipelines would be counted as loss.

(b) Valve Leakage (both for oils and chemicals)
Chemical tankers which adopted recently “one-
tank one-pump’ system are not involved in
this type accident, except where a common
pipeline is used for a number of tanks;
however, product tankers and oil tankers do
have common pipelines with valves among
them in order to keep different cargoes
separated. If any valve is loose to allow
leakage of the cargo, the loss occurs
inevitably.

It must be noted that a vessel with common
pipelines may influence the quantity of each
item due to the capacity of pipelines. Since
vessels’ pipelines are equipped mostly with
butterfly valves, so the cargo loading needs
to be planned carefully so that no leakage
occurs during the voyage.

(c) OBQ (On Board Quantity) and
ROB (Remaining On Board) (mainly for oils)

Crude oil tankers do not clean or dry their
cargo tanks before or after each voyage (this
called load on top), so there are always OBQ
before loading and ROB after discharging.
If OBQ=ROB, there is no problem since it
is proven that the vessel discharged the
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cargo in full, otherwise the carrier should be
deemed liable for the difference.

(d) ROB caused by vessel’s berthing condition
(both for oils and chemicals)

Usually the vessel’'s suction lines are
installed at centre aft, so her heel/trim
conditions may affect the discharging
operation when the cargo diffuse there from.
In such cases, the vessel may not complete to
discharge in full within her limited port time.

1-3 Loss in transit including transhipping
- See Case 3

(a) Loss at transhipment
(especially for chemicals)

A particular chemical item is sometimes
purchased by a number of consignees and
shipped on a vessel using her tanks jointly to
discharge at several destination ports. If
actual tonnage loaded is less than B/L
quantities, and each consignee at each port
takes delivery of respective B/L quantity,
then the last port tonnage may become
seriously less than the designated B/L
quantity.

(b) Vapour Loss (both for oils and chemicals)
Some oils/chemicals have very high vapour
pressures which cause a minor loss, though
it may not always be identified quantity-wise.

(c) Loss due to a product-specific nature,
except vapour loss (both for oils and
chemicals)

Some chemical products have high viscosity,
high freezing point (many of them are room
temperature) or low boiling point (mostly
organochlorine used for solvents, generally
has high vapour pressure also), which may



B ZNTNORFEIZIR U 7238 Y) 7 4 P A 25 &
NTCOAEVWEA B RIEE A TR H0
E 3

r R P B db > T A5 A i 0D 3 Y 25 I #A 73 2
SR TWEWEA AV IR icgy 7y T
IZEMATRD RO T TR A AT BEL s
nEJ,

7o BRI B s s T
W& 2 NTE DA R L 45 fi A W] g &
BHT—AEHDET

AR Wl S RIS ) R ARSI AR S
2y 3V I T ONLTI AN EETHRAE N T
WADIZEDHE T  RN—=8Ff XKV T TH
%5375 —AnH0ET , (FEERY TE4EI1E
THE MALLITOREIZRDES ) Zhidayh
ANENT I H L TIRBFHIZ TSN R I F 45
e HDET

© xR

RIE D S K A 42 TRE AN K 9 % 35 A
KD T 6T 7 av & I3 O K #E T3 A,
FEIZ I TR LOB/LEEEAMEBREIZKE
BRI EC 56 A S EBRE IS TaT
ZNAEIK 2B DD FIIEIETEHDEE A
WO TAMMEL TEHEDOEMHIZEL THoW
5FBEM > THERBELIDENHIEEAET
PUF L B3l U 72 Rk 5 IR Z 202 2 DB ik 5 % 3 P
LTnEET,

~—

(a) Bt A% 25 DA IEfifE X

P BT S 5B S D & 2212 DN TR
AN AT LB U B D F 9 28 AR
TR 2 R IO WX E Y S P A
L ENRHDE T, Dipping tape. MMC. W& &1

lead to the unexpected loss unless controlled
properly according to their respective
features.

In case of high viscosity cargo, it must be
preheated before discharging, otherwise the
cargo will remain sticking to tank walls/tops
which cannot be handled with vessel's
pumps.

High freezing point cargo need to be
constantly heated, otherwise cargo itself may
freeze solid and will make it impossible to
discharge.

Low boiling point cargo, especially the
situation of pumping out in summer season,
may vaporize at or nearby the bellmouth of
the suction pipe to disable pumping (in which
case, once the pump stops and it liquefies
again). This causes a serious loss issue for
small lot shipments of such chemicals.

. Loss Prevention

If all the losses are caused on shore side,
carriers could hardly initiate action to prevent
them, but when and if the quantities differ
between one on B/L at loading port and the
other by a vessel’s count, the vessel must
issue a letter of protest to the parties
concerned. Therefore the carrier must pay
attention by all means to identify and manage
the quantity of cargo. Listed below are the
preventive measures for each cause of loss as
described above.

(a) Inaccurate measuring devices

Again, carriers could hardly handle the
errors of on-shore devices, but they must
manage the vessel’s own measuring devices
to maintain their respective highest standard.
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Dipping tapes, MMC, thermometers need to
be checked every six months and record the
results. If the standard unit is unavailable,
compare the vessel's devices with those on
shore or those brought in by surveyors to
know at least the difference between them.

(b)In case VCF Tables differ between
loading/discharging ports

If different tables are used, at loading/
discharging ports, as described above 1.1 (b),
the vessel needs to obtain both of them and
understand the specific difference. Old
version tables are, however, difficult to
obtain, in which case take the Table No. used
at loading port and declare protest against
potential shortage at discharging port using
the new version.

(c)Issues of Free Water / S&W

To avoid such an issue to occur, compare
NOT Net/Net GSV (Gross Standard Volume),
BUT Gross/Gross TCV (Total Calculated Volume),
for both loading/discharging ports (Refer to
figure below):

GOV
(Gross Observed Volume)

TCV
(Total Calculated Volume)

Liquid Minus Free Water Liquid
S&W SaW
Free Water

Standardization l

GSV
(Gross Standard Volume)

Liquid - Plus Free Water Liquid
S &W S &W
| Free Water

Minus S & W l

NSV
(Net Standard Volume)

Liquid
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(d) Line packing

While this is an on-shore issue, the carrier
could point it out as the potential cause of
loss if the vessel holds her tank table current
and accurate. The main method to ascertain
the accuracy of vessel's tank table is to use
VEF (Vessel Experience Factor) which is to
compare the actual loaded quantity into the
vessel with the quantity at the shore. VEF is a
very effective tool to identify the quantity in
question, e.g., if the vessel's count is less
than B/L quantity, VEF supports her protest
against the difference.

VEF formula is specified by API-MPMS (API-
Manual of Petroleum Measurement Standards)
but, in reality, on-shore quantities based on a
different tank table may reduce the
persuasiveness of VEF, therefore more
effective method is sought to cope with the
situation. In case of time charter, it is
necessary to ask for consignees' cooperation
to render past data of discharged tonnages, or
in case of voyage charter, those data by each

loading port to enhance the effectiveness of
VEF.

(e) Valve Leakage

The only way to prevent it from happening is
to keep proper maintenance by the vessel,
however, it is possible to find valve leakage
by comparing quantities of other tanks with a
particular tank while pumping in or out.
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(f) OBQ and ROB

Generally speaking, the problem could be
avoided by performing COW (Crude Oil
Washing) enough, but there are terminals
who do not accept sediments in a tank, so
pre-arrangement is necessary to coordinate
with the terminal before COW is performed.

(g) Impossibility of the discharge due to the
vessel's berthing condition

This is not an issue for small tonnage of oils,
but in case of large chemical tankers lifting
several kinds for a number of discharging
ports, you should plan carefully to designate
tanks for each lot in view of rotation and
subsequent ballast changes which must be
adjusted each time in and out of discharging
port.

(h) Loss at transhipment

The quantity for each discharging port
should be decided by allocating the quantity
confirmed by vessel to each discharging port
in proportion to the factor of planned discharge
quantity divided by Total B/L Quantity. This
is applicable when the vessel's quantity
exceeds the B/L quantity at loading port.
From the stand point of not only loss
prevention but quality maintenance, pipelines
especially those on deck need to be emptied
by use of Nz etc. as soon as transhipment is
accomplished.

(i) Vapour Loss

The quantity of loss may be negligible but it
is recommended to check and record the
pressure in tank (e.g., when a breather valve
is activated, etc) for cargo with high vapour
pressure (e.g., Qatari crude oil, organochlorine
used for solvents, etc).



AmESOEA, “HL EOBMERIKT S
ER—= =D E G KRB E 7 IZFEL
TR E LD ERH0E T TRIIAMEAT
ERIONZHELDETO T, N—S—flELEY
ML EEB HFHRNTLED,

(G) N=r3—u 2z R<EYE A O EIZLSED
fe kG B B D AT BT O 388 U) 2 T3 A3 AR
AVMIBEDE T2 BWIT K- TEHE E ot
FEYOME R EHLTr — 2850 | FE AT Hi I
faf £/ 5MSDS (Material Safety Data Sheet)
A RIZAV AT oY gy ATF-§ SRS T#
BRI ZDREERETRL T 2L BEIDLET,
BEE R EME LR LIZIFEC T, NEE
WL T HET vF LD/ AT IV b %2
U CBLSENERLADET, HICE UL Fay
TIA VN A TN B > I RN —F o
L= aryafr ) B IEHICHATY,

(KW BN = 28 TH T 20 R
TOARMOIN) L3 I =L EFIEL N~y
ALWRRIZE D RSB ES i E 2 PR 5 5
THHFEELETEE T,

In case of petroleum products, two or more
kinds of such cargo tend to shift vapours
each other, and it affects flash points and/or
sulphur components to be rejected at
discharging port as being off-specification.
This is a carrier's liability and could only be
avoided by allocating vapour ventilators to
each commodity independently.

(j) Loss due to the own feature of the cargo,
except vapour loss

Pre-heating before discharge is an proper
action for high viscosity chemicals;
however, there are cases where over-heating
may deteriorate the cargo, therefore, it is
suggested to obtain the relative MSDS (Material
Safety Data Sheet) and handling instructions
from the cargo owner, and also to keep
records every time heating is performed.
High freezing point chemicals require
preheating, but, more important matter is to
preheat continuously and evacuate on deck
pipelines. Furthermore, if the vessel is
equipped with drop lines, they need to be
circulated before discharge.

If low flash point chemicals could not be
taken out of the bellmouth, the vessel need
to adjust her trim and heel in advance to
minimize the vacancy between the bellmouth

and the cargo.
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Introduction

Compared to Liquid Bulk cargo in general,
the most Dry Bulk cargo has less chance to be
claimed against shortage with proportionally
smaller loss amount; however, it is a matter
of fact that carriers are often blamed
unreasonably for the difference between the
tonnages measured at loading port and
discharge port regardless of the difference in
measuring method or otherwise.

This bulletin shall cover the common causes
thereof and possible loss prevention steps to
be taken for respective cases.

1 Causes of Loss

It is very important for us to understand first
how and on what basis the cargo tonnage is
decided. Basically, there are two (2) methods
to measure any dry bulk cargo, one using
scales on shore such as truck scale, hopper
scale and conveyor scale etc., and the other
by comparing/calculating ship’s draft
before/after loading or unloading.

Different methods to measure by different
kinds of scale will bring out, as a matter of
course, different results for a particular lot of
cargo due to their designated and/or
calibrated accuracy. If the same method is
used by all the ports involved, the results
may be much better eliminating or at least
reducing the cited difference. In reality,
however,each port/shipper/consignee/cargo
has their own so unique requirements
and/or conditions that it will be very difficult
to standardize the method on a global basis.
With these factors in mind, we will explore
how to identify and minimize the loss in dry
bulk cargo.
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1-1 Loss due to different accuracy control
at different loading/discharging ports

There is an international organization called
“International Organization of Legal
Metrology (OIML)” to regulate and unify
various measuring methods among the
participating nations; however, each country
has its own problems to fully coordinate and
adopt the model method to ensure the
consistency of their national method with the
OIML standards, with little or no uniformity
presently realized among the nations
concerned. Accordingly, there remains a
potential risk of apparent loss even if the
same type of measuring instruments are used
at different ports or points.

1-2 Loss due to(a) inherent nature of
the cargo, (b) water spraying at
loading port over the powdering
cargo and/or(c)rainfall when
loading and/or during the voyage:-

There are a variety of dry bulk cargoes in
terms of their own grain size, purpose of their
use and/or their inherent material nature. If
there is no physical/chemical change in the
cargo itself, there is little or no possibility of
causing loss problems.

It is a different story, however, if the cargo
with much moisture was stocked on open
yard, if it was sprayed water to settle its own
dusts, or if it rains heavily when loading the
cargo onboard. Different measuring methods
at different loading ports may indicate
different moisture quantities, but they are
almost always included as part of the cargo.
On the other hand, carrying vessels will
collect the water oozed out of the cargo and
accumulated around the bottom, to put in the
bilge box and dispose out of the vessel, since
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the cargo may eventually be liquefied to
endanger her navigation. The disposed
quantity is deemed and recorded as loss.

1-3 Loss due to the difference in draft
survey condition: -

Draft survey method is internationally
acknowledged as being fair for both loading
and unloading ports to use one and the same
formula. However, it is affected by the local
port conditions of weather and sea water, and
may result in different quantities to end up
with claims against the loss. The different
type of hydrometers (JIS or ZEAL type) may
also result in different measurements for the
same density sea water as the formula and/or
coefficient to be used may be different.

1-4 Loss due to improper cargo handling,
and/or operational conditions,
at loading/discharging ports: -

Though the loss may be small as compared to
the total cargo quantity, there is a number of
cases as follows:-

(a) Powder cargo in bulk tends to be blown
up, especially when the wind is high.

(b)Grab bucket may leak the cargo in bulk
depending on its design and/or the
operator’s skill.

(c)In case the ship’s schedule is tight and
imminent to sail out quickly (because of
port congestion or otherwise), it is apt to
leave the cargo untouched at corners of
the hold.

(d)In some cases, bagged cargo may sustain
damages due to rough handling by
stevedore, losing some quantity but not
counted exactly.
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2 Loss Prevention

2-1 Loss due to different
accuracy contorol at different
loading/discharging ports:-

When the B/L cargo quantity is declared by
shipper based on some scales on shore, while
ocean carriers have to depend on draft survey
records, it is very important that the accuracy
of any measuring equipment need to be
understood and accepted by all the parties
concerned. The following allowances for
discrepancy are acknowledged generally: -

Truck Scale : 0.1~0.2%
(considered as the most accurate among
the industrial scales)

Hopper Scale : 0.1~0.2%

Conveyor Scale : 0.5~2.0%
(actually it may better be considered as
“less than 3.0%" )

Ship’s Dratt : Less than 0.5% or TPC
(Ton Per Centimetre)

As seen from the above, Draft Survey has
comparable accuracy if the surrounding
conditions are appropriate, so the B/L
quantity based on shore-side scale should be
contested when and if the draft survey
quantity shows a large difference, in which
case, the ship should tender a sea protest. At
the same time, it is recommended for the
loading port agent to arrange draft survey at
the discharge port.
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2-2 Loss due to moisture inherent to
cargo, spraying or raining when
loading:-

This happens inevitably to such cargo and/or
under such conditions and it is difficult for
the ship to prevent the loss; however, it may
be acknowledged by the cargo owners if
handled properly. Brazilian iron ore, for
example, with high percentage moistures
depending on the production area and/or
loading port, and sprayed at the time of
loading, is well-known for a large quantity of
its bilge to be disposed during the voyage, up
to 2,000 tons in case of Cape-size bulk carrier.
Such being the case, the quantity of iron ore
is determined by Draft Survey, both at
loading port and discharge port; however, the
bilge portion is disposed during the voyage,
resulting naturally in the declined cargo
quantity. Recently, however, ships are
preparing the records of disposed bilge,
which is becoming acknowledged by the
cargo interests, subject to the test result that
the bilge is NOT the sea water as certified by
Surveyors.
For the Brazilian iron ore as well as any kind
of dry bulk cargoes, it is very important to
measure and record the quantity of bilge
everyday during the voyage, in order to
identify the loss but also prevent future
happening of losses referring to the recorded
samples.

2-3 Loss due to the technical limit of
draft survey:-

Weather and sea conditions are not
controllable by us, but the effects of wave or
swell and/or human errors could be eliminated
or minimized by using specialized instruments
like tubular draft reader.
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In case a surveyor attends the draft survey
at discharge port, the data recorded at
loading port must be modulated based on
the type of drafter reader used at each port
(Reading by ZEAL Type = Reading by JIS
Type — 0.0011).

When a large volume of ballast water is put
in the hold etc., its volume gives some
impact to influence the accuracy of the
survey being conducted; therefore, the
survey should be postponed till completion
of cargo operations, as the ship’s sway stops
and trims/heels settles for accuracy of
measuring results.

2-4 Loss due to poor cargo handling
at loading/discharging ports

This type of loss is difficult to avoid when
loading and/or discharging cargo, therefore,
a surveyor should always be alerted to
observe the operations and give proper
instructions to stevedores each time as
necessary. The volume so generated may not
be an issue for the time being, but the
leftover cargo affects the next voyage or next
port operations, or hold cleaning, so the
surveyor's alertness is indispensable.
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