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Abstract: The chemical tankers intend to carry dangerous chemicals as well as flammable
and other liquid products. For precautions of control and safety, there’s no difference between
general oil tankers and chemical tankers in principle, since general oil tankers intend to carry
liquids with flammable hazards. Accordingly, precautions by safety and emergency for general oil
tankers should apply to chemical tankers as basic. This is regarding the control of the atmosphere
in the cargo tanks for flammable and toxic vapors. The vessel has the appropriate technical
equipment to minimize the risk and potential hazards of the cargo handled. It is the crew on the

management level that has to be familiar with the safety procedures and practices.
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1. Introduction

Chemical tankers are much more complicated than ordinary tankers. They usually have
more cargo tanks, more valves, more pumps, more blanks, more lines. They may have onboard
many different kinds of chemicals as cargo at the same time [3,5]. These cargoes may be bulk
liquid substances, solvents, lubricating oils, vegetable and animal oils, petroleum products, and
other such liquids. Care is absolutely essential throughout the whole operation. Not all of these
cargoes are dangerous, but more of them will have some hazards connected with them. Vessel’s
crew must follow standing instructions at all times, whether or not cargo is dangerous [11,12]. One
of these major pillars is the control of the tanks atmosphere. Precautions for cargo vapors are not
different from those of general oil tankers in principles, in terms of inert gas systems (IGS).
However, the chemical tanker may have much more hazards from cargo vapors than the oil tanker
for their particular properties such as wide range of densities, less allowable concentrations for

toxic vapors etc.



2. Means of Controlling the Cargo Tanks Atmosphere
There are four types of cargo tank atmosphere control:

< Inerting.

« Padding or blanketing, which is the process of filling the cargo tank and associated
piping system witha liquid, gas or vapour which separates the cargo from the air.

% Drying which is the process of filling the cargo tank and associated piping system
with moisture-free gas or vapour with a dew point of -40°C or below at atmospheric
pressure[2].

¢ Ventilation forced or natural.

2.1. Inerting

The ships crew and responsible officer for cargo operations must have in mind the

following:

v Agree and arrange the type and purity of inert gas required for the
voyage with the ship's operator well before loading.

v Do not assume that the ship's inert gas system will be suitable for
the chemical cargo to be loaded. In case of cargo contamination, it might be
required to isolate the IGS from the cargo[8§].

2.2. Padding/ Blanketing & Drying

v If possible, introduce the compressed gas into the cargo tank through
a connection at the top of the tank feeding directly into the ullage space.

v Do not introduce it through the manifold or pump stack due to the
risk of cargo displacement into the venting system and of tank over-pressurization.

v Ensure that the gas flow rate and pressure does not exceed the

capacity of the venting system.

v Fit an operational pressure gauge at each tank.
v Record tank pressures on a daily basis.
v If an external source of gas is used for padding or drying, carry out

a pre-transfer meeting with terminal to discuss and agree on the following:



. Gas volumetric flow rates (max and min)

e Intended gas pressure and allowed range.

. Method of line clearing.

. Amount of ullage space that is available for the line
displacement.

. Size and type of connections.

. Valve alignment

o Sequence of events.

o Measuring units.

e  Anticipated time of operation.

o Personnel roles.

. Safety measures to be implemented.

. Personal Protective Equipment (PPE) to be used.

3. Safety Precautions when using Nitrogen for padding or drying

Nitrogen is classified as an asphyxiate, since it displaces oxygen in high concentrations
and creates an oxygen deficient (< 20.9%) atmosphere without any significant physiological

effects[9].

One deep breath of 100% N2, is fatal. 100% N2, displaces CO2, and O2, completely from

the lungs, resulting to immediate death, even when the person has been removed to clean air.

Nitrogen can be used for:
. As an inert gas medium:
o In cargo tanks for blanketing;
o During tank cleaning operations involving low flashpoint cargoes.
o Blowing cargo lines and cofferdams;
o Stripping operations.
Supply of Nitrogen may be done via:
. Nitrogen generators;

. Nitrogen storage tanks on board;



o Bottles;

o Shore supply.

When using Nitrogen:

> Confirm that Nitrogen is compatible with the Ensure crew is aware
of hazards associated with nitrogen and actions in case of Nitrogen inhalation;

> Ensure personnel are aware that an oxygen-deficient atmosphere
may be formed even on an open deck depending on the weather and the wind
conditions;

> Use breathing apparatus when working in an area that could be
exposed to Nitrogen;

> Display notices at the gangway and in other locations, as
appropriate, warning personnel when nitrogen operations are taking place;

> Provide personal gas detection equipment measuring Oxygen level
to all persons in the vicinity of cargo tank openings on deck;

> Do not use filter masks;

> Restrict access to the main deck area to personnel not directly
involved in the operations;

> Carry out venting only above deck level, via P/V valves, gas-free
pipes or mast riser;

> Fit a pressure gauge to each tank (minimum range -0.5 to 1.0 bar);

> Ensure oxygen resuscitation equipment is readily available in case
of hypoxia due to nitrogen inhalation;

> Before entering any enclosed space that contained Nitrogen, follow
procedures as per IMO MSC.1/1401 "Guidelines on Tank Entry for Tankers Using
Nitrogen as An Inerting Medium"[4].

It is prohibited to pressurize a cargo tank more than its P/V(Pressure/vacuum) valve

pressure setting.

Receiving Nitrogen from shore:
> Agree with terminal on maximum pressures and flow rates and

safety precautions to be implemented;



> Avoid over pressurization of cargo tanks by:

e Supplying Nitrogen though the vapour system rather than through
the cargo lines, if possible;

e Controlling the flow of the gas through a small diameter line fitted
with a ball valve. Do not control the flow through the main cargo or vapour line
manifold valve;

e Ensuring delivery rate of nitrogen does not exceed the operational
limits of the vessel's venting system.

3.3. Handling Nitrogen during voyage:
> Observe regulatory requirements and charterers instructions for
maintaining the Nitrogen blanket;
> Record the tank pressure and Oxygen content on a daily basis;
> If necessary to maintain a Nitrogen blanket with positive pressure,
maintain a pressure above 500 mm Water Gage, unless otherwise instructed by
charterers[10];

> Add Nitrogen to maintain positive pressure as necessary.

4. Conclusion
The chemical tankers are the most complicated type of ships from operational point
of view. This fact lead to extreme safety precautions especially regarding to flammable and
toxic vapors which have to be monitored and controlled through all the means available
onboard [1,6,7]. Therefore the managing crew have to be familiar and aware of the
processes and technical equipment. All the practices have to be implemented in a manual
for procedures and arrangements, regarding the safe operation and maintenance of the

equipment.
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