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Whereas the previous issue (Vol.6)dealt with Contamination with foreign substances,
we will cover Quality trouble onboard and Shortage at this time.
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Basically, purpose of selection of tank material

and coating are to protect the tank itself from

corrosion.

Way of corrosion control is theoretically

assorted to the following three (3) types.

® Coating : Isolation of steel tank skin from
corrosive material such as water , oxygen etc.

® Electrolyte corrosion -proof : Contacting steel
tank skin with other metal, such as Zinc and
making it electrolytically anode to prevent
corrosion

® Passive alloy : Passivation of steel alloy with
Nickel and other metals of tank skin

Details of mechanism of such corrosion-proof

are described on many literatures,

In this paragraph, we will discuss about

possible trouble caused by the coating and

tank material from the view point of quality

control on the cargo to be stored.

Generally speaking, tank material and coating

are assorted to the following three (3) types.

*Resin coating *Zinc coating *Stainless steel
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As lower level contamination of the cargo
becoming serious problem such as for
chemical products, it is important to consider
a suitability of tank material and coating for
the nominated cargo as well as cleaning
procedure and design of the tank and its
fittings as mentioned ealier.

* Stainless steel

Stainless steel tank is most suitable for many
chemical products due to its easiness of tank
cleaning and its chamicaly stability. It is
considered why the other coated tank s are
also used is a economically reason.

Stainless steel is made from alloy of Iron and
some other metals such as Nickel Chromium
and Molybdenum and so on, and there are
some types according to the concentration of
these metals.

Generally speaking, Stainless steel is
applicable for almost chemical and petroleum
products such as acid, alkali and some
corrosive materials, but some strong oxidizing
substances and or some special chemical
cargo are limited to some type of Stainless steel.
Stainless steel is made of steel alloy and
treated with acids inclusive Fluoric acid to
make passive state on its surface. Anti
corrosive nature of Stainless steel means that
its surface becomes very difficult to be
corroded, but itls gradually corroded to
become less polish and rough surface etc.

In such condition, some acid or corrosive
cargo with sensitive chemical reactivity will
attack the surface, and some metals in
Stainless steel may cause cargo discoloration
through elution of metal into the cargo.

Once loose anti corrosive, the surface of
Stainless steel should be passivated again.

* Zinc coating

It is most popular coating. As main element is
inorganic pure Zinc, it cannot be used for the
cargo with corrosive chemicals to Zinc.
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However, it can be applied for almost basic
chemical and petroleum cargo except organic
or inorganic acidic or alkaline products such
as Acetic acid, Caustic soda etc.

Surface of the Zinc coating is visually smooth,
but in its microscopic view, it is porous
rather than stainless steel, and therefore
a fluid cargo can be seeped and

occasionally the next cargo loaded might be

in,

contaminated with the last cargo.

Due to recent remarkable progress in

analytical science in accordance with a
progress in IT technology, the quality problem
which could not be found or detected in just
several years before has become serious
problem, and therefore some type of fluid
cargo which were used to be loaded in Zinc
coating tank have recently been forced to be
loaded in stainless steel tank.

And Zinc itself will be oxidized with Oxygen in
air to become whitish Zinc oxide. Some
chemical cargo such as Acetone and other
Ketones will be reacted with itself through
catalystic activity of the Zinc oxide and be
resulted quality deterioration or off-spec.

Once Zinc oxide generated, whitish powder
will be adhered on coating surface and it
will be easily removed off by hand. And
sometime it will be remained on the bottom
of tank like a sand.

In order to prevent such problem, it is
recommendable not to heat the coating too
much by steaming in course of tank cleaning,
and once generated, it is necessary to touch
up maintenance repeatedly.

* Resin coating

Almost resin coating is made of epoxy resin
and its surface is visually smooth like almost
paints and plastic articles. However, in
microscopic view, it is porous and network
structure like a sponge, and therefore a fluid

cargo loaded in resin coated tank will be
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seeped in, and caused contamination damage
on the next cargo. From our experimental
test, it was noted that even after sufficiently
dried, cleaned without any remnant, odour by
visual examination, some chemical compound
was detected at several grams level per 1
square meter of resin coating with 100
micrometer (0.1 mm).

It means that when 1,000t of next cargo is
stored in 10 meter cubic tank for example,
such remnant inside the coating extracted in
the next cargo will cause over 10 ppm level
contamination damage.

Thus, once fluid chemical cargo seeped inside
the resin coating, it is very difficult to detect
by visual inspection and the coating will be
swelled.

In Suitability List issued by the coating
manufacture relating the compatibility of the
tank coating against the cargo to be loaded or
stored in, proper treatment for some cargo
having a tendency of seeping in is noted as
remark.

Many of such treatment is called Hot Cargo
Cure in which it was recommended to load or
stored the heating cargo such as fatty oil etc.
after some cargo with such tendency of
swelling, and it means that the seeped cargo in
the coating should be removed with the heat
of the next cargo.

From this point of view, the cargo with remark
of Hot Cargo Cure can be seeped in the tank
coating, and therefore, it suggest a possibility
that the cargo seeped in the coating can be
eluted into the next cargo.

And as adhesive strength of resin coating to
tank skin is less than that of Zink coating,
resin coating is sometime becoming loose and
falling after passing year by year. The last
cargo seeped in such part should be
considered as a risk of contamination damage.
In our opinion, resin coating will sometimes
cause of contamination damage with the last
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cargo rather than the other tank material, and,
therefore the cargo under strict quality control
is recommended not to load in resin coating
with history of other grade of previous cargo
loading.

As mentioned above, it is important to select
the cargo tank material in accordance with the
nature of the cargo to be loaded, and generally
speaking, the suitable cargo tank material may
be ranked as follows in order of the required
quality control to the cargo to be loaded.

Stainless steel > Zinc coating > Resin coating

— TR EYEI—FTTEDESH
(General guideline of compatibility on Cargo / Coatings)

Type of cargo

Type of coating
Epoxy

Commodity e

Crude oil and Petroleum products

Crude oil

Fuel oil

Naphtha

Gasoline

Kerosene

Gas oil

Aromatics

Lubricants

Toluene

Petrochemical products
Aliphatics

Xylene

Hexene

Alcohols

Chemical products

Benzene

Methanol

Ethanol

Ketones

Butanol

Esters

MIBK

Caustics

Ethyl acetate

Fats and oils

Caustic soda liquid

Palm oil

Tarrow

Fatty acid

Others

AN I ISl AN g g e
AN NN A NN AN Y e g e e e

Molasses

A & (Acceptable)

N

: 38 (Not acceptable)

LA : #IRE i (Limited acceptable)

For details, refer to the resistance table submitted from the coating manufactuer.
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hOEWMNDMEPLI{. Quality trouble during transit

As we mentioned above on quality deterioration
caused by contamination with foreign
substances, some quality trouble may be
occurred during transit due to improper storage
condition.

Possible cause will be temperature control and
Oxygen content control.

For instance, in case of the cargo having high
freezing point such as Phenol with 40.8 deg.
C of freezing point, the cargo should be kept
in temperature higher than its freezing point
to avoid solidification. As its volume will
increase when solidification, vessells facilities
such as cargo tank and pipe lines etc. will be
damaged, and once solidified, it is not so easy
to melt the cargo by vessells facility.
Therefore the cargo with high freezing point
like a Phenol must be heated usually by
heating coil installed at the bottom of the
cargo tank. In case of Phenol, the cargo
temperature is kept at around 50 deg. C.
However the Phenol has a tendency of
discoloration from transparent to pinkish or
yellowish color due to excess heating up to
55deg.C around, and therefore, the heating
instruction will be submitted by the shipper to
control the cargo temperature below 55 deg.C.
Such discoloration is considered to be due to
one of chemical reaction probably inhered as
cargo nature. However, as the cause of
chemical reaction would be considered to be
high cargo temperature, when the cargo
temperature exceed the maximum
temperature, the carrier may be claimed.
Since the cargo heating device is usually
installed at the bottom of the cargo tank and
heated up the whole cargo by convection, the
cargo temperature partially exceed the
intended temperature at the closed section to
heating device. To prevent such problem, it is
effective to choose the heating medium inside

_6_
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the heating device to control the temperature
precisely.

Steam is known as most popular heating
medium, however its temperature become
higher than 100 deg.C under higher pressure,
and will cause higher cargo temperature.

In case of the cargo being sensitive to
temperature, it is recommended to use proper
liquid heating medium such as warm water to
maintain cargo quality.

®(a—5—Y)o0b1L . Shortage

It is obligation to discharge whole cargo, and
some remnant of the cargo remained onboard
any tanker is not preferable for subsequent
work such as tank cleaning. And therefore, at
the final stage of the cargo operation, the
cargo will be carefully stripped.

In spite of such effort, sometimes there are
differences between both
quantities on B/L and outturn.

Usually, excess 0.5 % of difference between

remarkable

both quantities can be claimable under marine
cargo insurance.

It is quite natural that the quantities will be
decreased through transportation of the cargo
from the vessel to the other. In case of marine
transportation by the vessel, the cargo will be
remained inside of cargo pipeline and its
fittings easily. Even stripping, any remnant in
the line, and/or
connection hose and loading arm will be
remained on board. The quantity of such
remnant is depend on the pipeline size and

vertical suction line

length, however such remnant will seldom
excess 0.5 % of the total cargo quantity on B/L
or invoice.
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1-1. Viscosity of cargo

The cargo property that most influenced
quantity discrepancy is considered to be a
viscosity.

High viscous fluid cargo will be easily
remained in the pipelines and the walls of the
cargo compartment. In case of high viscous
fluid cargo, usually, it is heated to deduct its
viscosity. In the final stage of the cargo
operation, however, in order to effective cargo
stripping, the pumping ratiob will be reduced.
And, sometime as a result of slow pumping
ratio, the small amount of the remainder may
remained inside the cargo tank. To prevent
such problem, it is effective to maintain proper
trim of the vessel and/or higher cargo
temperature.

When the cargo remained, the wedge formula

will be applied for calculation of the cargo
quantity remained onboard.
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WEDGE FORMULA
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KAV OEE (Wedge Volume)

DR PEEENSHEIEFLETCOPEHEE (Distance from Aft Bulkhead)

D s FEX . LPP(Length of Ship, LPP)

1-2. Vapor loss

On the other hands, in case of the petroleum
and chemical cargo with lower boiling point
and higher volatility such as Gasoline, Naptha
and Acetone, cargo loss due to vaporize may
be occurred through long term storage or
transportation. Such cargo vaporizing should
be prevented for safety reason too by means of
inerting the tank and keeping every openings
tightly closed.

The cargo between fluid and gas such as
Propylene Oxide has a tendency of vapor loss,
and is recommended to load on gas carrier.
The vapor loss itself is depend on term of the
voyage, cargo temperature and the vacant
space in the cargo tank, however, it is
considered to be very seldom to excess 0.5 %
of whole cargo quantity.
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In case of the gas carrier, usually it has a
cargo in gas phase as a coolant in the cargo
tank after discharging operation, and the
quantity of coolant is around 2t in 1000m3 tank
and considered to be constant both before and
after cargo operation.

Normally, as the whole cargo system on gas
carrier is keeping very tightly closed, the
accidental shortage is considered to be very
seldom except improper calculation of the

coolant.
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2 WEHHEMNEBEZE 'Quantity calculation procedure
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As the cargo is transferred from different
place to the other via sea transportation, the
cargfgo temperature will be changed, and
further, the cargo quantity will be calculated
with a different measuring system at various
stages of the cargo transportation.

When the measuring device at the every
stages is properly calibrated, and the
calculation procedure at both final points are
unified, the discrepancy of the quantities
measured at the final points are considered to
be within 0.1% around.

To analyze the quantity discrepancy, the
vessells experience factor, VEF is sometime
applied especially on petroleum cargo.
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of VESSEL EXPERIENCE FACTOR Report by NKKK |

HEAD OFFICE

97, 1-CHOME HATCHOBORI,
TOKYO 104-0032, JAPAN
TEL : 81-3-3552-0141

FAX : 81-3-3553-0633

URL  http:/iwww.nkkk.jp/

BRANCHES

ALL PRINCIPAL PORTS IN JAPAN
OVERSEAS OFFICES

THAILAND, SINGAPORE, MAI

PHILIPPINES, INDONESIA, CHINA,

NETHERLANDS, VIETNAM, H

LABORATORIES
YOKOHAMA, OSAKA, SINGAPORE

INTERNATIONAL INSPECTION & SURVEYING
INSPECTIONS REQUIRED BY REGULATIONS FOR
DANGEROUS GOODS, SOLID BULK SUBSTANCES AND
NOXIOUS LIQUID SUBSTANCES

MARINE SURVEY AND CARGO INSPECTION
MARINE CONSULTANT

NON-MARINE ADJUSTING

PETRO-CHEMICAL SUPERINTENDING

LIQUEFIED GAS INSPECTION

CHEMICAL ANALYSIS

TANK CALIBRATION

SAMPLING AND TESTING

CARGO WEIGHING AND MEASURING
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KAWASAKI
Date : March 23, 2005
Reference No. XXXX/05
VESSEL'S HISTORY & VESSEL EXPERIENCE FACTOR(VEF) REPORT

VESSEL M.T. "KAII MARU"

PORT OF LOADING KAWASAKI, JAPAN

BLDATE March 23, 2005

PRODUCT . GASOIL

Date Grade Loadport Ship's Quantity Bill of Lading VLLR.
Less OBQ (MT) (MT) Ship/Shore

2006/01/29 Regular Gasoline Onsan 36,430.510 36,492.140 0.99831
2005/11/16 Diesel  Oil Vancouver 43,168.440 43,176.240 0.99982
2005/11/13 Gaso line CBC Pt. Tupper 37,026.770 37,131.150 0.99719
2005/10/26 Heeti ng Oil Amuay 32,815.520 32,710.090 1.00322
2005/08/11 Jet  A-l M.Abd.Shuaiba 40,770.450 40,732.000 1.00094
2005/08/15 UNL Gasoline Lavera 37,716.680 37,699.220 1.00046
2005/07/11 VC 5Naphtha Tema, PHarcourt 30,971.090 30,921.090 1.00162
2005/05/09 Hi Speed Diesel Jamnagar 43,629.650 43,654.560 0.99943
2005/04/05 DPK Ruwais 40,925.790 40,910.240 1.00038
2005/03/21 UNL Gasoline Jebel Ali 27,077.580 27,071.350 1.00023

1st Average 1.00009

0.3 % of mean (+)1.00309 (-)0.99709

2nd Average (VEF) 0.99979

Range of Accuracy (0.3%) (1)1.00279 A 0.99679

Ship's figures this voyage 32,867.559 MT 32874. 463

Bill of Lading this voyage 32851564 MT

[Vessel Loading Ratio this voyage 1.00049

The above mentioned quantities are for the last ten voyages as obtained from ship's record and can not be guaranteed

as accurate by NKKK. No liability can be assured for errors resulting from improper information supplied by the vessel.

Voyages Excluded :

1) When Bill of Lading is established from vessel's measurements.

2) All voyages prior to major cargo tank modifications.

3) Lighterings.

4) First voyage after dry dock.

5) Out of range of accuracy (0.3%) as above stated. NIPPON KAIII KENTEI KYOKAI

N.B. : One voyage was excluded from the calculation of VEF.

SECOND SURVEY SERVICE CENTER

SURVEYOR IN CHARGE

JAPAN

JA;A:> HAM FEEH ZREHES http://www.piclub.or.jp

O@FEAL T103-0013
Principal Office (Tokyo)

QWP T650-0024
Kobe Branch

OEMZE T812-0027
Fukuoka Branch
@5iAXE T794-0028
Imabari Branch

OO KN BHEBEHEM
London Liaison Office

P&I CLUB

REMPRXAFEATEI2T BH15%145 Tel:03-3662-7401 Fax:03-3662-7268
2-15-14, Nihonbashi-Ningyocho Chuoh-ku, Tokyo 103-0013, Japan

EERMPFHhRXEEEEH B =HE L6 --------Tel:078-321-6886 Fax:078-332-6519
6th Floor Shosen-Mitsui Bldg. 5, Kaigandori Chuoh-ku, Kobe, Hyogo 650-0024, Japan
EREERTESX TR 1H1 5 H4REE LABEIV6HE - - Tel:092-272-1215 Fax:092-281-3317
6th Floor Hakata Tokio Marine Nichido Bldg. 1-1, Shimokawabata-machi, Hakata-ku, Fukuoka 812-0027, Japan

BEESATIERET2T H2E I cecererercecececeee Tel:0898-33-1117 Fax:0898-33-1251
2-2-1, Kitahorai-cho, Imabari, Ehime 794-0028, Japan
150-152 Fenchurch Street, London EC3M 6BB U.K. *++-* Tel:44-20-7929-4844 Fax:44-20-7929-7557




