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8. Cargo and Ballast Systems
8.1. Oil

8.1.1. Were the Master and officers familiar with the company procedures for the use of
the inert gas system, and had the inert gas system been used in accordance with ISGOTT
guidance, with cargo tanks maintained in an inert condition at all times, except when it
was necessary to be gas-free for entry?

Short Question Text
Inert gas system usage on oil tankers.

Vessel Types
Qil

ROVIQ Sequence
Cargo Control Room, Main Deck

Publications

IMO: ISM Code

IMO SOLAS

OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.
OCIMF: Inert Gas Systems. The use of inert gas for the carriage of flammable oil cargoes

Objective

To ensure the inert gas system is used in accordance with ISGOTT guidance, and cargo tanks are always
maintained in an inert condition, except when it is necessary to be gas-free for entry.

Industry Guidance
OCIMF: Inert Gas Systems. The use of inert gas for the carriage of flammable oil cargoes
4. Guidance for the use of inert gas systems on oil tankers

All vessels fitted with an inert gas system should maintain it fully functional, use it in accordance with ISGOTT
guidance, and maintain cargo tanks in an inert condition at all times, except when it is necessary to be gas-free for
entry.

OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition
11.1.3 Composition and quality of inert gas

SOLAS requires IG systems to deliver |G with an oxygen content in the IG main of not more than 5% by volume at
any required rate of flow

SOLAS also requires that IG systems keep positive pressure in the cargo tanks and that they have an oxygen content
of not more than 8% (except when it is necessary for the tank to be gas free).

11.1.5.1 Inert gas operations

Tankers using an IG system should maintain their cargo tanks in a non-flammable condition at all times:
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e Tanks should be kept in an inert condition at all times, except when it is necessary for them to be gas free
for inspection work, i.e. the oxygen content should be not more than 8% by volume and the atmosphere
should be maintained at positive pressure.

e The atmosphere within the tank should transition from an inert condition to a gas free condition without
passing through the flammable condition. In practice, this means that before any tank is gas freed it should
be purged with IG until the hydrocarbon content of the tank atmosphere is below the critical dilution line.

e When an oil tanker is in a gas free condition before arrival at a loading port, the tanks should be inerted
before loading.

11.1.6.1 Inerting empty tanks

When all tanks have been inerted, they should be kept common with the IG main and the system pressurised with a
minimum positive pressure of at least 100mm Water Gauge (WG). If individual tanks have to be separated from a
common line, e.g. for product integrity, the tanks should have an alternative means of maintaining an 1G blanket.

11.1.9.2 Carrying products with a flashpoint above 60 degrees C

Tankers may carry petroleum products that have a flashpoint above 60 degrees C, e.g. lubricating oils, heavy fuel
oils, diesel fuels, etc., without needing an |G system fitted or, if fitted, without having to keep the tanks inerted.

However, when cargoes with a flashpoint above 60 degrees C are carried at a cargo temperature higher than their
flashpoint less 10 degrees C, e.g. some residual fuel oils, the tanks should be inert because they could become
flammable.

If IG systems are fitted the cargo tanks should be inerted where there is a possibility that the ullage space
atmosphere may become flammable.

When a non-volatile cargo is carried in a tank that has not been gas freed, the tank should be inert.

ISGOTT Checks pre-arrival Ship/Shore Safety Checklist

Part 1B. Tanker: checks pre-arrival if using an inert gas system
ISGOTT Checks pre-transfer Ship/Shore Safety Checklist

Part 7A. Tanker: general checks pre-transfer (item 86)
ISGOTT Checks during transfer Ship/Shore Safety Checklist

Part 8. Tanker: repetitive checks during and after transfer (ltems 8, 9, 11, and 86)

11.1.11 Inert Gas system failure

SOLAS requires that each ship fitted with an IG system has detailed instruction manuals covering operations, safety
and maintenance requirements and occupational health hazards, The International Code for Fire Safety Systems
(FSS Code) states, ‘The manual shall include guidance on procedures to be followed in the event of a fault or failure
of the IG system’.

11.1.11.1 Action to be taken should the Inert Gas system fail
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If the IG system fails to deliver the required quality and quantity of IG, or to maintain a positive pressure in the cargo
tanks and slop tanks, action must be taken immediately to prevent any air going into the tanks. All cargo and/or
ballast discharge from inerted tanks must be stopped, the IG deck isolating valve closed, the vent valve between it
and the gas pressure regulating valve opened and immediate action taken to repair the IG system.

National and local regulations may require the failure of an IG system to be reported to the harbour authority, terminal
operator and to the port and flag state administrations.

Section 12.8.3.1 gives guidance on special precautions to take if the |G system fails when loading static accumulator
oils into inerted tanks.

11.1.11.2 Follow-up action on crude oil tankers

Pyrophoric iron sulphide deposits (pyrophors, see section 1.5.3) may be present in the cargo tanks of crude oil
tankers. If a tanker is carrying crude oil, the failed IG system must be repaired and restarted, or another source of IG
provided before discharge from inerted tanks is resumed.

11.1.11.3 Follow-up action on product tankers

Tank coatings usually inhibit the formation of pyrophors in the cargo tanks of product tankers. If it is impracticable to
repair the 1G system, discharge may be resumed with the written agreement of all interested parties, as long as an
external source of IG is provided, or detailed procedures are established to ensure the safety. The following
precautions should be taken:

Consult the manual referred to in section 11.1.11.

Ensure that devices to prevent the passage of flame, or flame screens (as appropriate), are in place and
check they are in a satisfactory condition.

e Open the valves on the vent mast riser.
Permit no free fall of water or slops.

Introduce no dipping, ullaging, sampling or other equipment into the tank unless essential for the safety of
the operation. If it necessary for such equipment to be introduced into the tank, it should be done after at
least 30 minutes after the injection of IG has stopped. See action 11.1.6.8 for static electricity precautions
relating to 1G, and section 12.8 for static electricity precautions when dipping, ullaging and sampling.

e  Ensure that all metal components of any equipment to be introduced into the tank are securely electrically
earthed. This restriction should be applied for at least five hours after the injection of IG has stopped.

TMSA 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for all
vessel types within the fleet. The procedures include:

e Maintaining safe tank atmospheres.
IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

IMO: SOLAS
Chapter II-2 Regulation 4

5.5.1.1 For tankers of 20,000 tonnes deadweight and upwards constructed on or after 1 July 2002 but before 1
January 2016, the protection of the cargo tanks shall be achieved by a fixed inert gas system in accordance with the
requirements of the Fire Safety Systems Code, as adopted by resolution MSC.98(73), except that the Administration
may accept other equivalent systems or arrangements, as described in paragraph 5.5.4.
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5.5.1.2 For tankers of 8,000 tonnes deadweight and upwards constructed on or after 1 January 2016 when carrying
cargoes described in regulation 1.6.1 or 1.6.2, the protection of the cargo tanks shall be achieved by a fixed inert gas
system in accordance with the requirements of the Fire Safety Systems Code, except that the Administration may
accept other equivalent systems or arrangements, as described in paragraph 5.5.4.

5.5.1.3 Tankers operating with a cargo tank cleaning procedure using crude oil washing shall be fitted with an inert
gas system complying with the Fire Safety Systems Code and with fixed tank washing machines. However, inert gas
systems fitted on tankers constructed on or after 1 July 2002 but before 1 January 2016 shall comply with the Fire
Safety Systems Code, as adopted by resolution MSC.98(73).

Inspection Guidance

The vessel operator should have developed procedures for the operation of the vessel’s inert gas system which
included:

Inerting empty cargo tanks.

Operation during discharge, de-ballasting, COW and tank cleaning.

Purging tanks before gas freeing.

Topping up the pressure in the cargo tanks when necessary during other stages of the voyage.
Actions to be taken in the event of a failure of the inert gas system.

Suggested Inspector Actions

e Sight, and where necessary review, the company procedures for the operation of the inert gas system.
Verify the oxygen content of inert gas being supplied to the cargo tanks was not more than 5% by volume.
Verify that the inert gas pressure in the cargo tanks/inert gas main had been maintained within the range of
values identified within the cargo and ballast transfer plan throughout the discharge operation.

o  Where permitted, request the accompanying officer to measure the oxygen content in a randomly chosen
cargo tank to verify that the oxygen content was less than 8% by volume.

e Review a sample of records for cargo, tank cleaning or gas-freeing operations from the previous three
months and verify that the inert gas system had been used in accordance with the company procedures

e Interview the accompanying officer to verify their familiarity with the procedures for the operation of the
vessel's inert gas system which included:
o Inerting empty cargo tanks.
Operation during discharge, de-ballasting, COW and tank cleaning.
Purging tanks before gas freeing.
Topping up the pressure in the cargo tanks when necessary during other stages of the voyage.
Actions to be taken in the event of a failure of the inert gas system.

O O OO

Expected Evidence
e The company procedures for the operation of the vessel’s inert gas system.

e The detailed instruction manuals for the inert gas system.
e Cargo and inert gas records for the previous three months or three voyages whichever was greater.

Potential Grounds for a Negative Observation

e There were no company procedures for the operation of the vessel’s inert gas system which included:
o Inerting empty cargo tanks.
o  Operation during discharge, de-ballasting, COW and tank cleaning.
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o Purging tanks before gas freeing.
o Topping up the pressure in the cargo tanks when necessary during other stages of the voyage.
o Actions to be taken in the event of a failure of the inert gas system.

e The accompanying officer was not familiar with the company procedures for the operation of the vessel’s
inert gas system.

e The accompanying officer was not familiar with the actions to be taken in the event of a failure of the inert
gas system.

e The inert gas system was not in use at the time of the inspection, although its use was required by company
procedures and/or ISGOTT guidance.

e Inerted cargo tanks were not being maintained at positive pressure of at least 100mm Water Gauge (WG).

e The inert gas pressure in the cargo tanks/inert gas main had not been maintained within the range of values
identified within the cargo and ballast transfer plan throughout the discharge operation.

e Inert gas was being delivered to the cargo tanks with an oxygen content in the IG main of more than 5% by
volume.

The oxygen content of a randomly sampled cargo tank was more than 8% by volume.
Periodic checks had not been performed on the oxygen content of cargo tanks.

e  Sampling of cargo, tank cleaning and gas freeing records showed that the inert gas system had not been
used in accordance with company procedures and/or ISGOTT guidance.

e Records of the operation of the inert gas system were missing or incomplete.
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8.1.2. Were the Master and officers familiar with the company procedures and
international regulations for the planning, preparation, conduct and documentation of
crude oil washing operations (COW), and was the COW system in satisfactory condition
and used in accordance with the company procedures for each COW operation?

Short Question Text
Crude Oil Washing operations (COW)

Vessel Types
Qil

ROVIQ Sequence
Cargo Control Room, Pumproom, Main Deck

Publications

IMO: ISM Code

OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.
IMO: MARPOL

IMO: Crude Oil Washing Systems

Objective

To ensure crude oil washing operations are always planned, prepared, conducted and documented in
accordance with international regulation and industry best practice.

Industry Guidance

OCIMFI/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.

12.5 Crude Oil Washing (COW)

12.5.4 Control of tank atmosphere

The oxygen content of the tank must not exceed 8% by volume, as described in section 11.1.6.9
12.5.5 Precautions against leaks from the washing system

Before arriving in a port where it is intended to COW, the tank washing system should be pressure tested to normal
working pressure and examined for leaks.

During COW, the system should be kept under constant observation so that any leak can be detected immediately,
and action taken to deal with it.

12.5.6 Avoiding oil and water mixtures

Mixtures of crude oil and water can produce an electrically charged mist during washing. The electrical potential of
these mixtures is higher than dry crude oil. The use of dry crude oil is therefore important. Before washing begins,
any tank to be used as a source of crude oil for washing should be partly discharged at least by one metre of ullage
to remove any water that has settled out during the voyage.

For the same reason, if the slop tank is to be used as a source of oil for washing, it should first be completely
discharged ashore and refilled with dry crude oil.

12.5.7 Isolating the tank cleaning heater
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If the tank washing water heater is fitted outside the engine room, it should be blanked off during COW to prevent any
ingress of oil.

12.5.8 Supervision

The PIC (person in charge) of COW operations should be suitable qualified in accordance with the requirements laid
down by the tanker’s flag administration and any local port regulations.

ISGOTT Checks pre-transfer Ship/Shore Safety Checklist
Part 5A. Tanker and terminal: pre-transfer conference

Part 7B. Tanker: checks pre-transfer if crude oil washing is planned

IMO Crude Oil Washing Systems

Appendix 1 List of changes when applying the Specifications to new crude oil tankers of 20,000 tons deadweight and
above (i.e. delivered after 1 June 1982).

6.1 Tankage to be crude oil washed
6.1.1 before departure on a ballast voyage:

(a) approximately one quarter of the cargo tanks shall be crude oil washed for sludge control purpose on a rotational
basis in accordance with the procedures specified in the Operations and Equipment Manual. However, for these
purposes, no tank need be crude oil washed more than once in every four months; and

(b) if it is considered that additional ballast in a cargo tank or tanks may be required during the ballast voyage under
the conditions and provisions specified in regulation 18(3) of Annex | of MARPOL 73/78, the tank or tanks which may
be used for this ballast shall be crude oil washed in accordance with the procedures specified in the Operations and
Equipment Manual.

6.6 Use and control of inert gas

Before each tank is crude oil washed, the oxygen level shall be determined at a point 1 m from the deck and at the
middle region of the ullage space and neither of these determinations shall exceed 8% by volume.

TMSA 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for all
vessel types within the fleet. The procedures include:

Roles and responsibilities.

Cargo and ballast handling.
Maintaining safe tank atmospheres.
Tank cleaning.

Record keeping.

The procedures clearly identify the designated person(s) in charge of cargo, ballast and/or bunkering operations.

IMO: ISM Code
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7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel

IMO: MARPOL
Annex |
Regulation 33 - Crude oil washing requirements

1 Every crude oil tanker of 20,000 tonnes deadweight and above delivered after 1 June 1982, as defined in regulation
1.28.4, shall be fitted with a cargo tank cleaning system using crude oil washing. The Administration shall ensure that
the system fully complies with the requirements of this regulation within one year after the tanker was first engaged in
the trade of carrying crude oil or by the end of the third voyage carrying crude oil suitable for crude oil washing,
whichever occurs later.

Regulation 35 - Crude oil washing operations

1 Every oil tanker operating with crude oil washing systems shall be provided with an Operations and Equipment
Manual detailing the system and equipment and specifying operational procedures. Such a Manual shall be to the
satisfaction of the Administration and shall contain all the information set out in the specifications referred to in
paragraph 2 of regulation 33 of this Annex. If an alteration affecting the crude oil washing system is made, the
Operations and Equipment Manual shall be revised accordingly.

3 Unless an oil tanker carries crude oil which is not suitable for crude oil washing, the oil tanker shall operate the
crude oil washing system in accordance with the Operations and Equipment Manual.

Inspection Guidance

The vessel operator should have developed procedures for the planning, preparation, conduct and documentation of
crude oil washing (COW) which included the:

Roles, responsibilities and qualifications of those involved in COW operations.

Requirement for crude oil washing of cargo tanks for:
o  Sludge control purposes.
o Preparation for the carriage of ballast in a cargo tank or tanks.

Suitability of crude oils for crude oil washing.

Use of dry crude oil for washing.

Inspection and testing of COW equipment.

Planning of COW operations.

Testing of cargo tank oxygen content prior to commencing COW in each tank.
Provision and completion of COW checklists.

Maintaining records of COW operations.

These procedures may refer to the Crude Oil Washing Operations and Equipment (COW) Manual.

A record should be maintained of all COW operations, including the tanks washed, the number of machines used, the
time washing started and was completed, the washing pattern employed, the washing line pressure and the method
employed to ensure that the tanks were dry.

The oxygen content of each cargo tank to be crude oil washed should be tested with portable equipment not more
than 30 minutes prior to commencing COW in that tank and the results recorded in the appropriate COW records.

This question will be allocated to vessels where HVPQ question 9.15.20.1 is answered in the affirmative.
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Sugqggested Inspector Actions

Sight, and where necessary review the:
o Company procedures for the planning, preparation, conduct and documentation of crude oil
washing.
o COW manual.
o Records and checklists for previous COW operations.
Where COW operations were planned or underway, review the:
o COW plan for the current operation.
o Completed COW checklists.
o  Ship Shore Safety Check Lists (SSSCL).
o Records of the current COW operation.
o Bridge and/or Cargo Log Book
Inspect the crude oil washing system including the:
o Remote and local pressure gauges for the tank cleaning line.
o Tank cleaning line, including expansion joints and hydrant connections.
o Tank cleaning machines.
o Tank washing water heater, if fitted outside the engine room.

Where COW operations were planned or underway, interview the person in charge of crude oil washing
operations to verify their familiarity with company procedures for the planning, preparation, conduct and
documentation of COW operations.

Where no COW operations were planned or underway, interview the accompanying officer to verify their
familiarity with company procedures for the planning, preparation, conduct and documentation of COW
operations.

Where the vessel was not undertaking COW operations at the port of inspection, the inspector should:

Review the records from the most recent COW operation.
Conduct the interview(s) based on the potential for an upcoming COW operation.

Expected Evidence

The company procedures for the planning, preparation, conduct and documentation of crude oil washing.
The COW manual.

The records and checklists for the current and previous COW operations.

Ship Shore Safety Check Lists (SSSCL).

The COW plan for the current operation.

The Bridge and/or Cargo Log Book.

The Oil Record Book Part Il

Potential Grounds for a Negative Observation

There were no company procedures for the planning, preparation, conduct and documentation of crude oil
washing which included the:
o Roles, responsibilities and qualifications of those involved in COW operations.
o Requirement for crude oil washing of cargo tanks for:
=  Sludge control purposes.
=  Preparation for the carriage of ballast in a cargo tank or tanks.
Suitability of crude oils for crude oil washing.
Use of dry crude oil for washing.
Inspection and testing of COW equipment.
Planning of COW operations.
Testing of cargo tank oxygen content prior to COW.

OO O OO0
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o Completion of COW checklists.
o Maintaining records of COW operations.

e The person in charge of crude oil washing operations at the time of inspection was not familiar with the
company procedures for the planning, preparation, conduct and documentation of crude oil washing or the
contents of the COW manual.

e The person in charge of crude oil washing operations at the time of inspection was not suitably qualified in
accordance with company procedures.

e The accompanying officer was not familiar with the company procedures for the planning, preparation,
conduct and documentation of crude oil washing or the contents of the COW manual.

e The vessel did not have an approved COW manual.

e Alterations had been made to the COW system, but the COW Manual had not been updated to reflect these
changes.

The oxygen content of a tank being crude oil washed was more than 8% by volume.

The oxygen content of each cargo tank being crude oil washed had not been tested with portable equipment
within 30 minutes prior to commencement of COW and the result recorded in the appropriate COW records.

e Records had not been maintained of all COW operations.
e Cargo tanks had not been crude oil washed at the required frequency for sludge control purposes.

e The crude oil washing cycles and washing durations used for COW operations were not in accordance with
the instructions in the COW manual.

One or more of the operational checklists in the COW manual had not been completed as required.

There was no evidence that, prior to arrival in port, the tank washing system had been pressure tested to
normal working pressure, examined for leaks and any leaks rectified.

There was a leak from the COW pipeline system during operation.
A pressure gauge(s) on the tank cleaning line was missing, defective or inaccurate.
The pressure in the tank cleaning line was not as required by the COW manual.

COW machines were turning in tanks not being crude oil washed, indicating leaking valves to fixed tank
cleaning machines.

e A cargo tank(s) had not been de-bottomed by at least one metre prior to being used as a source of crude oil
for washing.

e Aslop tank had not been completely discharged ashore prior to being used as a source of crude oil for
washing. (A slop tank may be considered as a cargo tank if it had not contained slops since the previous
occasion when it had been loaded with crude oil.)

e The tank washing water heater had not been blanked off before crude oil washing.
e  Hydrants fitted to the crude oil washing line were not fitted with blanks or caps.

e  There was significant corrosion, pitting, soft patches and/or other temporary repairs on the pipework or
components of the COW system.

e The crude oil washing system was defective in any respect.

Where the vessel had not conducted or was not planning to conduct COW operations during the inspection the
question should be addressed based on the records from the previous COW operation.

Where no COW operations had taken place during the previous six months, a comment should be made in the
process drop down indicating the last time COW operations were recorded as having taken place.
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8.1.3. Were the Master and officers familiar with the company procedures for the isolation
of individual cargo tanks from the common venting system in accordance with SOLAS,
and were these procedures being followed?

Short Question Text
Cargo tank isolation from venting system.

Vessel Types
Qil

ROVIQ Sequence
Cargo Control Room, Main Deck

Publications

IMO: ISM Code

IMO SOLAS

OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.

Objective

To ensure there are no incidences of cargo tank over or under pressurisation as a result of the mishandling
or failure of vapour or inert gas isolating valves.

Industry Guidance
OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition
11.2.2.2 Causes of tank over pressurisation

Over pressurisation usually occurs during ballasting, loading or internal transfer of cargo or ballast. It can be caused
by one of the following:

e Incorrect setting of the tank’s vapour or IG isolating valve to the vapour line or IG line.
e  Failure of an isolating valve to the vapour line or IG line.

11.2.2.3 Tank over pressurisation — precautions and corrective actions

The best way to protect against over pressurisation is by following effective procedures:

e A procedure to control the setting of the isolating valves on the vent lines. The procedure should include a
method of recording the current position of the isolating valves and a method for preventing them from being
incorrectly or casually operated.

e  Where isolating valves are fitted to the branch line of each tank, they should be provided with locking
arrangements that are under the control of the ship’s Responsible Officer.

o A method of recording the status of all valves in the cargo system and preventing them from being
incorrectly or casually operated.

e  Setting the valves in the correct position and making sure that they remain correctly set.
e Restricting the operation of the valves to authorised personnel only.

e Regular maintenance, pre-operational testing and operator awareness of isolating valves, P/V valves or
high-velocity vents can guard against failure during operation.

11.2.2.4 Tank under pressurisation — causes

The causes of under pressurisation are similar to those of over pressurisation.
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TMSA KPI 6.1.2 requires that procedures for pre-operational tests and checks of cargo and bunkering equipment are
in place for all vessel types within the fleet. Tests and checks of equipment may include:

e Line and valve setting
IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

IMO: SOLAS
Chapter II-2 Regulation 4
5.3.2 Venting arrangements

5.3.2.1 The venting arrangements in each cargo tank may be independent or combined with other cargo tanks and
may be incorporated into the inert gas piping.

5.3.2.2 Where the arrangements are combined with other cargo tanks, either stop valves or other acceptable means
shall be provided to isolate each cargo tank. Where stop valves are fitted, they shall be provided with locking
arrangements which shall be under the control of the responsible ship's officer. There shall be a clear visual indication
of the operational status of the valves or other acceptable means. Where tanks have been isolated, it shall be
ensured that relevant isolating valves are opened before cargo loading or ballasting or discharging of those tanks is
commenced. Any isolation must continue to permit the flow caused by thermal variations in a cargo tank in
accordance with regulation 11.6.1.1. For tankers constructed on or after 1 January 2017, any isolation shall also
continue to permit the passage of large volumes of vapour, air or inert gas mixtures during cargo loading and
ballasting, or during discharging in accordance with regulation 11.6.1.2.

Inspection Guidance

The vessel operator should have developed procedures for the isolation of individual cargo tanks from the common
venting system which included:

Maintenance and pre-operational testing of isolating valves.

Checking the operational status of isolating valves prior to commencing operations.
Locking arrangements for isolating valves, under the control of the responsible officer.
Guidance on personnel authorised to operate the isolating valves.

Provision of clear visual indication of the operational status of the valves or other acceptable means of
isolation.

o A method of recording the current position of the valves/means at the cargo control room/position.

Sugqggested Inspector Actions

e Sight, and where necessary review, the company procedures for the isolation of individual cargo tanks from
the common venting system.
Sight the record or display of the current operational status of the isolating valves.

During the course of the inspection, inspect the isolating valves and verify their operational status and
condition, including locking arrangements.

e Interview the accompanying officer to verify their familiarity with the company procedures for the isolation of
individual cargo tanks from the common venting system.
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Expected Evidence

The company procedures for the isolation of individual cargo tanks from the common venting system.
The record or display of the current operational status of the isolating valves

Cargo operation logbooks

Records of checks, tests and maintenance of the isolating valves.

Potential Grounds for a Negative Observation

There were no company procedures for the isolation of individual cargo tanks from the common venting
system which included:

o Maintenance and pre-operational testing of isolating valves.
Checking the operational status of isolating valves prior to commencing operations.
Locking arrangements for isolating valves, under the control of the responsible officer.
Guidance on personnel authorised to operate the isolating valves.
Provision of clear visual indication of the operational status of the valves or other acceptable means
of isolation.

o A method of recording the current position of the valves/means of isolation at the cargo control

room/position.

The accompanying officer was not familiar with the company procedures for the isolation of individual cargo
tanks from the common venting system.
An isolating valve was incorrectly set.
The operational status of an isolating valve was not in accordance with the record or display of current
status.
There was no record or display of the current status of the isolating valves.
There was no locking arrangement for an isolating valve or valves.
An isolating valve was not locked in position.
Locking arrangements for the isolating valves were not under the control of the responsible officer.
There were no records of maintenance or testing of isolating valves.
There were no records of pre-operational checks of isolating valves.
There was no clear visual indication of the operational status of an isolating valve or valves.
Operation of isolating valves was not restricted to authorised personnel.
An isolating valve was defective in any respect.

O O OO0
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8.1.4. Were the Master and deck officers familiar with the company procedures for
planning and documenting cargo tank cleaning operations after the carriage of volatile
products, and had these procedures been followed?

Short Question Text
Oil cargo tank cleaning procedures.

Vessel Types
Qil

ROVIQ Sequence
Cargo Control Room

Publications

El: HM50 Guidelines for the cleaning of tanks and lines for marine tank vessels carrying petroleum and refined
products 5th edition

OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.

Objective

To ensure that tank cleaning and gas freeing operations after the carriage of volatile products are always
carefully planned, conducted and documented.

Industry Guidance
OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals
12.3.2 Tank washing risk management

All tank washing operations should be carefully planned and documented. The potential hazards of planned tank
washing operations should be systematically identified, and risk assessed. Appropriate preventative measures should
be putin place to reduce the risk to ALARP.

12.3.3 Supervision and preparation
Supervision
A Responsible Officer should supervise all tank washing operations.

Before starting the operation, all the crew involved should be fully briefed by the Responsible Officer on the tank
washing plans and their roles and responsibilities.

12.3.4 Tank atmospheres
12.3.4.1 Inert

This is a condition where the tank atmosphere is known to be at its lowest risk of explosion by virtue of the
atmosphere being maintained at all times as non-flammable through the introduction of IG and the resultant reduction
of the overall oxygen content in any part of any cargo tank to a level not exceeding 8% by volume while under a
positive pressure.

The lowest risk comes from washing the tank in an inert atmosphere.

12.3.4.2 Non-inert
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Non-inert cargo tanks should only be washed when a combination of measures control the flammability of the tank
atmosphere and sources of ignition.

12.3.6.8 Special tank cleaning procedures
Steaming

Steaming may only be carried out in tanks that have either been inerted or water washed, and gas freed. Before
steaming, the concentration of flammable gas should not exceed 10% of the LFL. Precautions should be taken to
avoid the build-up of steam pressure within the tank.

The static electricity precautions in Chapter 3 should be strictly observed.
Using chemicals in wash water

Certain tank cleaning chemicals may introduce a toxic or flammable hazard. Personnel should be made aware of the
OEL of the product. Detector tubes are particularly useful for detecting the presence of specific gases and vapours in
tanks. Tank cleaning chemicals that can produce a flammable atmosphere should only be used when the tank is
inerted.

Using chemicals for local cleaning

Some tank cleaning chemicals may be used to hand wipe bulkheads and blind spots, provided only a small amount is
used and the personnel entering the tank observe all the requirements for entering an enclosed space.

An SDS for tank cleaning chemicals should be on board the ship before they are used. Its advice and precautions
should be followed.

12.4 Gas freeing
12.4.1 General

Gas freeing is generally one of the most hazardous tanker operation, whether for entry, hot work or cargo quality
control. The cargo vapours displaced during gas freeing are highly flammable so good planning and firm overall
control are essential. The extra risk from toxic petroleum gas cannot be overemphasised and should be impressed on
all personnel concerned. All operations connected with gas freeing demand the greatest possible care. Regional and
local regulations may prohibit the release of cargo vapours when in coastal or port areas.

12.4.3 Procedures and precautions
The following recommendations apply generally to gas freeing:
e A Responsible Officer should supervise all gas freeing operations.
e Check all local, regional and national regulations on emissions of VOC or other limits.

e Notify all personnel on board that gas freeing is about to begin.

TMSA KPI 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for
all vessel types within the fleet. The procedures include:

e Tank cleaning

IMO: ISM Code
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7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

Inspection Guidance

The vessel operator should have developed procedures for planning and documenting cargo tank cleaning
operations after the carriage of volatile products that address:

Tank washing and gas freeing plans.

Risk assessment.

Record keeping requirements.

Tank washing procedures and arrangements.
The required atmosphere for tank washing.

Special tank cleaning procedures including, where applicable:
o Using chemicals in wash water.
o Using chemicals for local cleaning.

Managing slops retained onboard after completion of tank washing.
Tank washing a slop tank on completion of slop discharge.
Purging and gas freeing.

For all tank cleaning operations, the precautions set out in ISGOTT 12.3 Tank Cleaning must be strictly observed.
Procedures may refer to industry guidance such as:

El: HM50 Guidelines for the cleaning of tanks and lines for marine tank vessels carrying petroleum and
refined products 5" edition

This question will be allocated to oil tankers with an inert gas system which will be determined by HVPQ 9.15.1
answered in the affirmative.

Sugqggested Inspector Actions

e Sight, and where necessary review, the company procedures for planning and documenting cargo tank
cleaning operations after the carriage of volatile products.

e Review available tank cleaning plans, risk assessments, log books and records to verify compliance with
company procedures.

e Interview the officer responsible for tank cleaning operations to verify their familiarity with company
procedures for planning and documenting cargo tank cleaning after the carriage of volatile products.

Expected Evidence

e  Company procedures for planning and documenting cargo tank cleaning and gas freeing operations after
the carriage of volatile products.
e Completed plans, risk assessments, log books and records for previous tank cleaning operations.

Potential Grounds for a Negative Observation

e There were no company procedures for planning and documenting cargo tank cleaning operations after the
carriage of volatile products that addressed:
o Tank washing and gas freeing plans.
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Record keeping requirements.

Risk assessment.

Supervision.

Preparation.

The required atmosphere for tank washing.

Special tank cleaning procedures including, where applicable:
= Using chemicals in wash water.
= Using chemicals for local cleaning.
= Steaming.

Purging and gas freeing.

e The officer responsible for tank cleaning operations was not familiar with the company procedures for
planning and documenting cargo tank cleaning operations after the carriage of volatile products.

e Tank washing and gas freeing plans and supporting records were not available for recent tank cleaning
operations.

e Records and interviews indicated that:

@)
@)
@)

o

Tank cleaning operations had not been carefully planned.

A tank cleaning plan had not been followed.

Tank cleaning, including after discharge of a slop tank, had been conducted without the use of inert
gas.

The potential hazards of planned tank washing operations had not been systematically identified
and risk assessed, including the risks from any tank cleaning additives used.

Appropriate preventative measures had not been put in place to reduce the identified risks to
ALARP.

Tank cleaning operations had not been documented in accordance with company procedures.
Tank cleaning operations had not been supervised by a Responsible Officer.

Officers and ratings involved in tank washing operations had not been briefed by the Responsible
Officer on their roles and responsibilities.

Steam had been introduced into a tank that may have had a flammable atmosphere.
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8.2. Chemicals

8.2.1. Were the Master and officers familiar with the company procedures for the
operation of the inert gas system, and had the inert gas system been used in accordance
with these procedures, industry guidance, and SOLAS and IBC regulations?

Short Question Text
Chemical tanker inert gas system usage.

Vessel Types
Chemical

ROVIQ Sequence
Cargo Control Room, Main Deck

Publications

IMO: ISM Code

IMO SOLAS

OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.

IMO: IBC Code

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition

IMO: MSC.1/Circ.1501 Unified interpretation of SOLAS regulation 11-2/16.3.3 for products requiring oxygen-
dependent inhibitors

Objective

To ensure the inert gas system is always used in accordance with industry guidance, SOLAS and IBC
regulations and company procedures to prevent fire and explosion.

Industry Guidance
ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
4.5 Inert gas requirements for chemical carriers

The provision and use of an inert gas system is specified by the SOLAS Convention. To meet the SOLAS
requirements for non-flammability, an inert gas system must be capable of delivering inert gas with an oxygen content
of not more than 5% by volume in the inert gas main at any required flow rate. The system must also be able to
maintain a positive pressure in the cargo tanks at all times, such that the tank atmosphere has an oxygen content of
not more than 8% by volume.

5.13 Inert gas systems
5.13.1 Introduction

Inert gas systems on board chemical tankers can be used to:

e  Prevent fire and explosion by maintaining the atmosphere in the tank below the LEL;

e  Prevent a chemical reaction. The IBC Code specifies that certain products must be transported under an
inert atmosphere; and

e  Maintain cargo quality.
5.13.2 Oxygen content

SOLAS regulations require an inert atmosphere to be maintained with a maximum oxygen content of 8%, although
some chemical cargoes will need a lower oxygen content to be maintained.
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6.8.5 Maintaining an inert atmosphere during the voyage

A positive pressure of inert gas should be maintained in the ullage space of an inerted cargo tank at all times in order
to prevent air from entering. If the pressure falls below the set level of the low-pressure alarm, action should be taken
to repressurise the tank with inert gas. Pressure loss is normally associated with falling air and sea temperatures. The
oxygen level in the ullage space should also be monitored regularly to ensure that it remains below 8%.

7.4.1 Inerting definitions
Inerting

Inerting is the displacement of air from a previously clean and gas free tank to create an inert atmosphere within the
tank. Inerting ensures the tank atmosphere is incapable of supporting combustion by reducing the oxygen content.
Inerting with nitrogen is also carried out to reduce the moisture content of the tank atmosphere for cargo compatibility
and quality control reasons.

Padding

Padding means filling and maintaining the cargo tank and associated piping system with an inert gas, or other gas,
vapour or liquid, in order to separate the cargo from air.

Purging

IMO defines purging as the introduction of inert gas into a tank which is already in an inert condition with the object of
further reducing the oxygen content; and/or reducing the existing hydrocarbon or other flammable vapour content to a
level below which combustion cannot be supported if air is subsequently introduced into the tank.

Purging utilises inert gas to reduce the concentration of hydrocarbon or other flammable vapours in the cargo tanks to
less than 2% by volume.

The term purging is also used in the chemical tanker industry to describe the process of replacing the tank
atmosphere in order to reduce oxygen content or dewpoint.

7.4.3 Inerting tanks containing cargo

When SOLAS requirements require tanks containing cargo to be inerted before discharge (see section 4.5), inert gas
should be introduced into the tank through the distribution system while venting vapours in the tank to atmosphere.
This operation should continue until the oxygen content is at or below 8% by volume.

It should be noted that the vapours vented during the inerting process may be both flammable and toxic.
OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition
11.1.9.2 Carrying products with a flashpoint above 60 degrees C

Tankers may carry petroleum products that have a flashpoint above 60 degrees C, e.g. lubricating oils, heavy fuel
oils, diesel fuels, etc., without needing an |G system fitted or, if fitted, without having to keep the tanks inerted.

However, when cargoes with a flashpoint above 60 degrees C are carried at a cargo temperature higher than their
flashpoint less 10 degrees C, e.g. some residual fuel oils, the tanks should be inert because they could become
flammable.

11.1.11 Inert Gas system failure
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SOLAS requires that each ship fitted with an IG system has detailed instruction manuals covering operations, safety
and maintenance requirements and occupational health hazards. The International Code for Fire Safety Systems
(FSS Code) states, ‘The manual shall include guidance on procedures to be followed in the event of a fault or failure
of the IG system’.

11.1.11.1 Action to be taken should the Inert Gas system fail

If the 1G system fails to deliver the required quality and quantity of IG, or to maintain a positive pressure in the cargo
tanks and slop tanks, action must be taken immediately to prevent any air going into the tanks. All cargo and/or
ballast discharge from inerted tanks must be stopped, the IG deck isolating valve closed, the vent valve between it
and the gas pressure regulating valve opened and immediate action taken to repair the IG system.

National and local regulations may require the failure of an IG system to be reported to the harbour authority, terminal
operator and to the port and flag state administrations.

Section 12.8.3.1 gives guidance on special precautions to take if the |G system fails when loading static accumulator
oils into inerted tanks.

11.1.11.3 Follow-up action on product tankers

Tank coatings usually inhibit the formation of pyrophors in the cargo tanks of product tankers. If it is impracticable to
repair the IG system, discharge may be resumed with the written agreement of all interested parties, as long as an
external source of IG is provided, or detailed procedures are established to ensure the safety. The following
precautions should be taken:

e  Consult the manual referred to in section 11.1.11.

e  Ensure that devices to prevent the passage of flame, or flame screens (as appropriate), are in place and
check they are in a satisfactory condition.

Open the valves on the vent mast riser.
Permit no free fall of water or slops.

e Introduce no dipping, ullaging, sampling or other equipment into the tank unless essential for the safety of
the operation. If it necessary for such equipment to be introduced into the tank, it should be done after at
least 30 minutes after the injection of IG has stopped. See action 11.1.6.8 for static electricity precautions
relating to 1G, and section 12.8 for static electricity precautions when dipping, ullaging and sampling.

e Ensure that all metal components of any equipment to be introduced into the tank are securely electrically
earthed. This restriction should be applied for at least five hours after the injection of IG has stopped.

ISGOTT Checks pre-arrival Ship/Shore Safety Checklist

Part 1B. Tanker: checks pre-arrival if using an inert gas system
ISGOTT Checks pre-transfer Ship/Shore Safety Checklist

Part 7A. Tanker: general checks pre-transfer

ISGOTT Checks during transfer Ship/Shore Safety Checklist

Part 8. Tanker: repetitive checks during and after transfer

TMSA 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for all
vessel types within the fleet. The procedures include:
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e Maintaining safe tank atmospheres.
IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

IMO: SOLAS
Chapter II-2 Regulation 4

5.5.1.1 For tankers of 20,000 tonnes deadweight and upwards constructed on or after 1 July 2002 but before 1
January 2016, the protection of the cargo tanks shall be achieved by a fixed inert gas system in accordance with the
requirements of the Fire Safety Systems Code, as adopted by resolution MSC.98(73), except that the Administration
may accept other equivalent systems or arrangements, as described in paragraph 5.5.4.

5.5.1.2 For tankers of 8,000 tonnes deadweight and upwards constructed on or after 1 January 2016 when carrying
cargoes described in regulation 1.6.1 or 1.6.2, the protection of the cargo tanks shall be achieved by a fixed inert gas
system in accordance with the requirements of the Fire Safety Systems Code, except that the Administration may
accept other equivalent systems or arrangements, as described in paragraph 5.5.4.

Chapter II-2 Regulation 16

3.3.1 The inert gas system for tankers required in accordance with regulation 4.5.5.1 shall be operated as to render
and maintain the atmosphere of the cargo tanks non-flammable, except when such tanks are required to be gas free.

3.3.2 Notwithstanding the above, for chemical tankers, the application of inert gas may take place after the cargo tank
has been loaded, but before commencement of unloading and shall continue to be applied until that cargo tank has
been purged of all flammable vapours before gas-freeing. Only nitrogen is acceptable as inert gas under this
provision.

IMO: MSC.1/Circ.1501 Unified interpretation of SOLAS regulation 11-2/16.3.3 for products requiring oxygen-
dependent inhibitors

When a product containing an oxygen-dependent inhibitor is carried on a ship for which inerting is required under
SOLAS chapter 11-2, the inert gas system shall be operated as required to maintain the oxygen level in the vapour
space of the tank at or above the minimum level of oxygen required under paragraph 15.13 of the IBC Code and as
specified in the Certificate of Protection.

IMO: IBC Code
15.13.5 When a product containing an oxygen-dependent inhibitor is to be carried:

1. in a ship for which inerting is required under SOLAS regulation Il 2/4.5.5, as amended, the application of inert gas
shall not take place before loading or during the voyage but shall be applied before commencement of unloading.

Inspection Guidance

The vessel operator should have developed procedures for the operation of the vessel’s inert gas system which
included:

e Inerting empty cargo tanks.
e Padding
e Inerting tanks before commencement of unloading.
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Chemical tankers built after 1 Jan 2016 and over 8000 dwt must be fitted with an inert gas system in compliance with

Operation during discharge and tank cleaning.

Purging tanks before gas freeing.

Topping up the pressure in the cargo tanks when necessary during other stages of the voyage.
Actions to be taken in the event of a failure of the inert gas system.

the current FSS Code and must use it in any tank when carrying a flammable cargo, chemical or petroleum.

However, a flammable cargo may be loaded into a gas free tank and then inerted before commencement of
unloading. In such cases, only nitrogen systems are acceptable.

Also, when carrying a product containing an oxygen-dependent inhibitor, the oxygen level in the vapour space should
be maintained at or above the minimum level required by the IBC and the cargo specification and the inert gas should

not be applied before the commencement of unloading.

Chemical tankers built before 1 Jan 2016 and over 20,000 dwt, and carrying flammable petroleum cargo, must be
fitted with and utilise an inert gas system approved by their flag administration.

This inert gas system need not be used in any tank carrying flammable chemical cargoes provided the capacity of the

tank is not more than 3000 m3, the individual nozzle capacity of the tank washing machines does not exceed 17.5
m3/hr, and the total combined throughput of the machines in use at any one time does not exceed 110 m3/hr.

The means of providing inert gas as declared though HVPQ question 9.31.1 will be inserted in the inspection editor
and the final report.

Suggested Inspector Actions

e Sight, and where necessary review, the company procedures for the operation of the inert gas system.
Verify the oxygen content of inert gas being supplied to the cargo tank(s) is not more than 5% by volume.
Verify that the inert gas pressure in the cargo tanks/inert gas main had been maintained at the value
identified within the cargo and ballast transfer plan throughout the discharge operation.

o  Where permitted, request the accompanying officer to measure the oxygen content in a randomly chosen
inerted cargo tank to verify that the oxygen content was less than 8% by volume.

e Review a sample of records for cargo, tank cleaning and gas freeing operations from the previous three
months and verify that the inert gas system has been used in accordance with the company procedures.

e Interview the accompanying officer to verify their familiarity with the procedures for the operation of the
vessel's inert gas system which included:

o

OO O0OO0OO0O0

How to identify when the inert gas system must be used with each potential cargo and operation.
Inerting empty cargo tanks.

Inerting tanks before commencement of unloading.

Operation during discharge and tank cleaning.

Purging tanks before gas freeing.

Topping up the pressure in the cargo tanks when necessary during other stages of the voyage.
Actions to be taken in the event of a failure of the inert gas system.

Expected Evidence
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e The company procedures for the operation of the vessel’s inert gas system.
e The detailed instruction manuals for the inert gas system.
e Cargo and inert gas records for the previous three months or three voyages whichever was greater.

Potential Grounds for a Negative Observation

e There were no company procedures for the operation of the vessel’s inert gas system which included:
o Inerting empty cargo tanks.
Inerting tanks before commencement of unloading.
Operation during discharge and tank cleaning.
Purging tanks before gas freeing.
Topping up the pressure in the cargo tanks when necessary during other stages of the voyage.

o Actions to be taken in the event of a failure of the inert gas system.

e The accompanying officer was not familiar with the company procedures for the operation of the vessel’s
inert gas system.

e The accompanying officer was not familiar with the actions to be taken in the event of a failure of the inert
gas system.

e The inert gas system was not in use at the time of the inspection, although its use was required by industry
guidance, SOLAS and IBC regulations and/or company procedures.

e Inerted cargo tanks were not being maintained at positive pressure.

e Inert gas was being delivered to the cargo tanks with an oxygen content in the IG main of more than 5% by
volume.
The oxygen content of a randomly chosen inerted cargo tank was more than 8% by volume.
Periodic checks had not been performed on the oxygen content of cargo tanks.

e Sampling of cargo, tank cleaning and gas freeing records showed that:

o The inert gas system had not been used in accordance with industry guidance, SOLAS and IBC
regulations and/or company procedures.

o When inerting a loaded tank before commencement of unloading, inert gas had not been
introduced into the tank through the distribution system while venting vapours in the tank to
atmosphere.

o When inerting a loaded tank before commencement of unloading, the inerting operation had not
continued until the oxygen content in the ullage space was at or below 8% by volume.

e Records of the operation of the inert gas system and/or inerting of cargo tanks were missing or incomplete.

O O O O
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8.2.2. Were the Master and officers familiar with the company procedures that addressed
the carriage of inhibited cargoes, and had these procedures been followed?

Short Question Text
Carriage of inhibited chemical cargoes.

Vessel Types
Chemical

ROVIQ Sequence
Cargo Control Room

Publications

IMO: ISM Code

OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.
IMO: IBC Code

Objective

To ensure that inhibited cargoes are carried safely and in compliance with company procedures and the IBC
Code.

Industry Guidance

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
1.6.2 Unstable chemicals

Reaction characteristics

Unstable chemicals can self-react without the need for another substance to trigger a reaction. Decomposition or
polymerisation are the most typical reactions that can occur within unstable chemicals carried on board chemical
tankers.

Chemicals that polymerise, such as styrene monomer and vinyl acetate monomer, have a unique property that allows
individual molecules to combine with each other to form long chain polymers. Most polymerisation reactions are
exothermic and are characterised by an accelerating reaction rate until all the monomer molecules are consumed.

Polymerisation is often initiated by high temperatures or by reaction with small amounts of impurities that act as a
catalyst. The most common impurities that create polymerisation are acid, alkalis and metals.

Polymerisation of a monomer cargo presents the following dangers:

The generation of heat that accelerates the speed of the chemical reaction;

The rapid expansion of the product that causes over pressurisation of the cargo tank with a consequent
danger of rupture;

e The rupture of the tank may lead to chemical reactions with other cargoes in adjacent tanks;

e While a monomer cargo may often be a light and volatile liquid in its stable form, the polymerisation process
produces heavier and more viscous liquids, or even solids, which may block the tank vents so that the
pressure inside the tank increases even further.

Inhibited cargoes

Under the IBC Code a certificate of protection must be provided for cargoes that are required to be inhibited during
the voyage. It is also a requirement of the Code that for such cargoes, unless a certificate of protection is supplied,
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the cargo must be rejected and not loaded. An example of an appropriate certificate of protection is included in
Appendix D.

Cargoes that have the potential to polymerise or otherwise be self-reactive will be provided with an inhibitor that stops
the reaction. These inhibitors are designed to be effective for a set duration at a specified temperature. It is therefore
essential that the quantity of the inhibitor is sufficient for the expected temperature and duration of the planned
voyage and that there is an appropriate safety margin. If additional inhibitor is left on board for use during the voyage
the shipper or charterer should provide instructions on:

e  The quantity to add;
e How to add it to the cargo, and
e How it should be mixed with the cargo.

An elevated temperature can reduce the effectiveness of the inhibitor or reduce its effective life. It is therefore
essential that heat sources are kept away, and that the temperature of the cargo is closely monitored on at least a
daily basis, or more frequently if recommended by the cargo manufacturer or shipper.

An increase in cargo temperature that is not related to ambient weather conditions or adjacent cargo temperatures
may be an early indication that polymerisation has started. In such instances appropriate counter measures as
recommended by the shipper or manufacturer are essential. Such measures may include the application of more
inhibitor to the cargo or the cooling of adjacent structures. Should the increase in temperature be rapid then jettison of
the cargo may be the only option to avoid a serious incident.

Effect of inert gas on inhibited chemicals

Inhibitors may require the presence of oxygen to be effective. This is usually obtained from oxygen dissolved within
the product itself. If the inhibitor is oxygen dependent, the minimum level of oxygen in the tank atmosphere must be
stated on the certificate of protection.

If nitrogen is bubbled through an inhibited cargo (such as when compressed nitrogen is used to clear the cargo hose
after loading) the nitrogen introduced will deplete the oxygen dissolved in the liquid. Bubbling nitrogen through
inhibited chemicals should therefore be avoided (see section 6.7.8). Should there be any doubt, additional advice
should be sought from the shipper.

IBC Code requirements

The IBC Code requires the shipper to provide the ship with a number of critical safety instructions concerning
inhibited cargoes. (See IBC Code extract below)

6.7.8 Tank atmosphere control

Oxygen levels must be maintained at or above the minimum level required by oxygen-dependent inhibitors used with
certain self-reactive chemical cargoes (e.g. styrene and acrylonitrile). In such cases, the application of inert gas
should not start before loading or during the voyage but should be applied before the start of discharging in
compliance with the IBC Code. Using nitrogen during discharging and tank cleaning operations should also be strictly
controlled to ensure the oxygen level is maintained within the appropriate limits. Similarly, bubbling nitrogen through
these products should be avoided, as this could drive oxygen out of the product; and

Monitoring of the ullage space should be carried out at regular intervals during the voyage to ensure that the correct
atmosphere is being maintained.

6.8.4 Inhibited cargoes

Some cargoes are liable to self-react under certain conditions (see section 1.6 and Appendix D). The temperature of
cargoes that may self-react should be monitored daily and recorded. Unexpected changes of temperature are an
early indicator of a possible self-reaction.
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The following should be observed for these cargoes:

e  Daily temperature monitoring;
e If the inhibitor is oxygen dependent, monitoring the vapour space for the correct level of oxygen; and
e  Monitoring of adjacent temperatures.

Should the temperature rise be higher than expected, taking into account the ambient conditions and the temperature
of adjacent cargoes, this should be treated as an emergency with appropriate action being taken (see Chapter 10).

A polymerising cargo will generate a lot of heat with a rapid rise in temperature and increase in pressure so the
vessel should always have a contingency plan ready to jettison the cargo.

With inhibited cargoes, the precautions and limitations described in the certificate of protection should be carefully
observed. If control of the tank atmosphere is required, ullage spaces should be monitored regularly to ensure that
the correct atmosphere is being maintained.

Most inhibitors are not volatile, so they do not vaporise with the cargo and are unlikely to be present in cargo vapours.
Polymerisation may therefore occur where cargo vapours condense. Places where this can occur, such as inside
vent valves and flame arresters, should be regularly inspected and any blockage by solid polymers promptly cleared.

A cargo that contains an oxygen-dependent inhibitor should not be inerted below the minimum oxygen level required.
The certificate of protection should be consulted regarding the minimum content of oxygen.

OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.
Chapter 25 The Ship/Shore Safety Checklist

Part 5b. Tanker and terminal: bulk liquid chemicals. Checks pre-transfer

ltem 61 Inhibition certificate received (if required) from manufacturer? Yes/No

TMSA KPI 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for
all vessel types within the fleet.

IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

IMO: IBC Code
15.13 Cargoes protected by additives

15.13.1 Certain cargoes with a reference in column "o" in the table of chapter 17 by the nature of their chemical
make-up, tend, under certain conditions of temperature, exposure to air or contact with a catalyst, to undergo
polymerization, decomposition, oxidation or other chemical changes. Mitigation of this tendency is carried out by
introducing small amounts of chemical additives into the liquid cargo or by controlling the cargo tank environment.

15.13.2 Ships carrying these cargoes should be so designed as to eliminate from the cargo tanks and cargo handling
system any material of construction or contaminants which could act as a catalyst or destroy the inhibitor.

15.13.3 Care should be taken to ensure that these cargoes are sufficiently protected to prevent deleterious chemical
change at all times during the voyage. Ships carrying such cargoes should be provided with a certificate of protection
from the manufacturer and kept during the voyage specifying:
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—

the name and amount of additive present;

2. whether the additive is oxygen dependent and if so, the minimum level of oxygen required in the vapour
space of the tank for the inhibitor to be effective must be specified;

3. date additive was put in the product and duration of effectiveness;

4. any temperature limitations qualifying the additives effective lifetime; and

5. the action to be taken should the length of voyage exceed the effective lifetime of the additives.

15.13.4 Ships using the exclusion of air as the method of preventing oxidation of the cargo should comply with 9.1.3.
15.13.5 When a product containing an oxygen-dependent inhibitor is carried:

1. In a ship for which inerting is required under SOLAS regulation 11-2/4.5.5, as amended, the application of
inert gas shall not take place before loading or during the voyage but shall be applied before
commencement of unloading.

2. In a ship to which SOLAS regulation 11-2/4.5.5, as amended, does not apply, the product may be carried
without inertion (in tanks of a size not greater than 3000 m3). If inertion is to be applied on such a ship, then
the application of inert gas shall not take place before loading or during the voyage, but shall be applied
before commencement of unloading

15.13.6 Venting systems should be of a design that eliminates blockage from polymer build-up. Venting equipment
should be of a type that can be checked periodically for adequacy of operation.

15.13.7 Crystallization or solidification of cargoes normally carried in the molten state can lead to depletion of inhibitor
in parts of the tank contents. Subsequent remelting can thus yield pockets of uninhibited liquid with the accompanying
risk of dangerous polymerization. To prevent this, care should be taken to ensure that at no time are such cargoes
allowed to crystallize or solidify, either wholly or partially, in any part of the tank. Any required heating arrangements
should be such as to ensure that in no part of the tank does cargo become overheated to such an extent that any
dangerous polymerization can be initiated. If the temperature from steam coils would induce overheating, an indirect
low-temperature heating system should be used.

Inspection Guidance

The operator should have developed procedures that address the carriage of inhibited cargoes and include guidance
on:

Inhibited cargo certificates of protection.

Temperature monitoring of inhibited cargoes and adjacent spaces.

Inerting of inhibited cargoes and monitoring of the oxygen level in the vapour space.
Preventing a build-up of solid polymers in the venting system.

The use of compressed nitrogen to clear arms/hoses after loading.

The addition of extra inhibitor when provided on board.

Contingency planning for uncontrolled polymerisation.

Sugqggested Inspector Actions

e Sight, and where necessary review, company procedures that address the carriage of inhibited cargoes.

e  Review cargo operation log books and records, inhibited cargo certificates of protection and contingency
plans in the event of uncontrolled polymerisation.
e During the course of the inspection, note if any parts of the venting system are blocked by solid polymers.

e Interview the responsible officer to verify their familiarity with company procedures that address the carriage
of inhibited cargoes
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Where the vessel had not carried any inhibited cargoes during the previous six months, make a comment in the
Process response tool noting the last occasion an inhibited cargo was carried. Focus on the balance of the human
and procedural aspects of the guidance.

Expected Evidence

Company procedures that address the carriage of inhibited cargoes.

Inhibited cargo certificates of protection.

Inert gas logs relevant to the carriage of inhibited cargoes.

Bridge and Cargo Log Books.

Cargo tank temperature records relevant to the carriage of inhibited cargoes.
Cargo load and discharge plans relevant to the carriage of inhibited cargoes.
Contingency plans in the event of uncontrolled polymerisation of an inhibited cargo.

Potential Grounds for a Negative Observation

There were no company procedures that addressed the carriage of inhibited cargoes and included guidance
on:
Inhibited cargo certificates of protection.
Temperature monitoring of inhibited cargoes and adjacent spaces.
Inerting of inhibited cargoes and monitoring of the oxygen level in the vapour space.
Preventing a build-up of solid polymers in the venting system.
The use of compressed nitrogen to clear arms/hoses after loading.
The addition of extra inhibitor when provided on board.

o Contingency planning for uncontrolled polymerisation.
The responsible officer was not familiar with the company procedures that addressed the carriage of
inhibited cargoes.
There was no certificate of protection on board for an inhibited cargo, in accordance with IBC 15.13.3.
The stated duration of effectiveness of the inhibitor had expired prior to discharge.
Temperatures of an inhibited cargo had not been monitored during the voyage on at least a daily basis or as
recommended by the cargo manufacturer.
Temperatures of spaces adjacent to inhibited cargoes had not been monitored on at least a daily basis.
The oxygen level in the vapour space of a cargo protected by an oxygen dependent inhibitor had not been
monitored.
A cargo protected by an oxygen dependent inhibitor had been inerted before loading or during carriage.
There was no evidence that venting systems had been regularly inspected for the build-up of solid polymers,
e.g. log book entries or standing orders.
Parts of the venting system were blocked by solid polymers.
Compressed nitrogen had been used to clear the arms/hoses after loading a cargo with an oxygen
dependent inhibitor.
There was no contingency plan in the event of uncontrolled polymerisation and a rapid rise in temperature of
an inhibited cargo.

O O OO0OO0O0
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8.2.3. Were the Master and officers familiar with the information contained in the
Procedures and Arrangements Manual, Certificate of Fitness for the Carriage of Noxious
Liquid Substances in Bulk, the IBC Code and the latest MEPC.2/Circular, and was this
information readily available to the officers engaged in cargo planning and operations?

Short Question Text
Procedures and Arrangements Manual.

Vessel Types
Chemical, LPG

ROVIQ Sequence
Cargo Control Room

Publications

IMO: ISM Code

IMO: IBC Code

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition

IMO: MEPC.2/Circ.25 Provisional categorization of liquid substances in accordance with MARPOL Annex Il and the
IBC Code

Objective

To ensure the Master and officers have the necessary information readily available to them to plan and
perform safe cargo operations.

Industry Guidance
ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
4.3.2 MARPOL Annex Il — Prevention of pollution by noxious liquid substances

Discharging cargoes and the disposal of residues after cleaning should be carried out in accordance with the ship’s
Procedures and Arrangements (P&A) Manual. The P&A Manual describes how the ship’s pumping and stripping
system is to be operated in order to ensure that tanks are effectively stripped in order to comply with MARPOL Annex
Il regulations.

Permitted cargoes

The ship may only load cargoes that are included on the COF or an addendum to the COF. The shipper of the
product is required to provide the ship with a full description of the cargo including its IBC Code shipping name. The
ship should refuse to accept a cargo if the full shipping name and description of the product are not provided.

IMO: IBC Code
16.2 Cargo information

16.2.1 A copy of this Code or national regulations incorporating the provisions of the Code, shall be on board every
ship covered by this Code.

16.2.2 Any cargo offered for bulk shipment shall be indicated in the shipping documents by the product name under
which it is listed in chapter 17 or 18 of the Code or the latest edition of MEPC.2/Circ. or under which it has been
provisionally assessed. Where a cargo is a mixture, an analysis indicating the dangerous components contributing
significantly to the total hazard of the product shall be provided, or a complete analysis if this is available. Such an
analysis shall be certified by the manufacturer or by an independent expert acceptable to the Administration.
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IMO: MEPC.2/Circ.25 Provisional categorization of liquid substances in accordance with MARPOL Annex Il
and the IBC Code

(for example only, this Circular is reissued and renumbered on 15t December each year)

3.2 The present circular incorporates the following amendments to the information set out in the previous circular (i.e.
MEPC.2/Circ.24):

1. any new products, trade-named mixtures, and cleaning additives that have been assessed by the ESPH
Working Group during the year;

2. amendments to existing product entries included in the product lists; and

3. new product entries covered by any new tripartite agreements communicated to the Organization since
MEPC.2/Circ.24.

TMSA KPI 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for
all vessel types within the fleet.

IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

IMO: MARPOL
Annex Il
Regulation 14 Procedures and Arrangements Manual

1. Every ship certified to carry substances of category X, Y or Z shall have on board a Manual approved by the
Administration. The Manual shall have a standard format in compliance with appendix IV to this Annex. In
the case of a ship engaged in international voyages on which the language used is not English, French or
Spanish, the text shall include a translation into one of these languages.

2. The main purpose of the Manual is to identify for the ship's officers the physical arrangements and all the
operational procedures with respect to cargo handling, tank cleaning, slops handling and cargo tank
ballasting and deballasting which must be followed in order to comply with the requirements of this Annex.

Appendix Il
Form of International Pollution Prevention certificate for the Carriage of Noxious Liquid Substances in Bulk.
This is to certify:

4. That the ship complies with the requirements of Annex Il to MARPOL for the carriage in bulk of the following
noxious liquid substances, provided that all relevant provisions of Annex Il are observed.

Noxious liquid substances/Conditions of carriage (tank numbers etc.)/Pollution category
List follows
Appendix V

Assessment of residue quantities in cargo tanks, pumps and associated piping
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1.2.1 The ability of the pumping system of a tank to comply with regulation 12.1, 12.2 or 12.3 is determined by
performing a test in accordance with the procedure set out in section 3 of this appendix. The quantity measured is
termed the “stripping quantity”. The stripping quantity of each tank shall be recorded in the ship’s (P&A) Manual.

Inspection Guidance

The information contained in the documents listed should be readily available to the officers engaged in cargo
planning and operations. The Master and officers should be familiar with the information they need to safely perform
their duties, including:

P&A Manual

e The physical arrangements and all the operational procedures with respect to cargo handling, tank cleaning,
slops handling and cargo tank ballasting and deballasting which must be followed in order to comply with the
requirements of MARPOL Annex II.

Certificate of Fitness

e List of permitted cargoes attached to the Certificate of Fitness. (It is not a requirement for the list of cargoes
to be attached to the P & A Manual.)

IBC Code

e Chapter 17, Summary of minimum requirements.
e Chapter 18, List of products to which the Code does not apply

MEPC.2/Circular

e Any new products, trade-named mixtures, and cleaning additives. (The Circular is issued on 1st December
each year)

This question will be allocated to LPG carriers which have been issued with a Noxious Liquid Substances (NLS)
certificate

Sugqggested Inspector Actions

e  Sight, in either hard copy or digital format, the P&A Manual, the list of permitted cargoes, the IBC Code and
the latest edition available of the MEPC.2/Circular.

e Interview the officer responsible for cargo planning and operations to verify their familiarity with the
information contained in the Procedures and Arrangements Manual, Certificate of Fitness for the Carriage of
Noxious Liquid Substances in Bulk, the IBC Code and the latest MEPC.2/Circular.

e Interview the accompanying officer to verify their familiarity with the information contained in the P&A
Manual that relates to their duties.

Expected Evidence

Procedures and Arrangements Manual.

List of permitted cargoes.

IBC Code.

Latest edition available of the MEPC.2/Circular.
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Potential Grounds for a Negative Observation

The officer responsible for cargo planning and operations was not familiar with the information contained in
the P&A Manual, Certificate of Fitness for the Carriage of Noxious Liquid Substances in Bulk, the IBC Code
and/or the latest MEPC.2/Circular.

The officer responsible for cargo planning and operations was not familiar with the “stripping quantities” for
each cargo tank.

The accompanying officer was not familiar with the information contained in the P&A Manual, as it related to
their duties.

The P&A Manual was not readily available.

On a ship engaged in international voyages, the P&A Manual was not available in either English, French or
Spanish.

The information contained in the IBC Code was not readily available.

A copy of the list of permitted cargoes was not readily available.

A copy of the MEPC.2/Circular was not readily available.

The MEPC.2/Circular available was not the latest edition.
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8.2.4. Were the Master and deck officers familiar with the company procedures for
planning and documenting cargo tank cleaning operations after the carriage of volatile
and/or toxic products, and had these procedures been followed?

Short Question Text
Chemical tank cleaning procedures.

Vessel Types
Chemical

ROVIQ Sequence
Cargo Control Room, Main Deck

Publications

IMO: ISM Code

OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.
ICS: Tanker Safety Guide (Chemicals) - Fifth Edition

Objective

To ensure that tank cleaning and gas freeing operations after the carriage of volatile and/or toxic products
are always carefully planned, conducted and documented.

Industry Guidance
OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals
12.3.2 Tank washing risk management

All tank washing operations should be carefully planned and documented. The potential hazards of planned tank
washing operations should be systematically identified, and risk assessed. Appropriate preventative measures should
be putin place to reduce the risk to ALARP.

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
4.3.2 MARPOL Annex Il — Prevention of pollution by noxious liquid substances
IMO MEPC.2/Circular

IMO publishes a list of current tripartite agreements on an annual basis in a document titted MEPC.2/Circular. The
circular also lists the tank cleaning agents that have been approved for use on board chemical tankers.

The latest version of this document should be kept on board the ship.
8 Tank cleaning and gas freeing
8.1 Introduction

The Master should ensure that the operation is supervised by a responsible officer and that all personnel involved
follow the correct procedures.

The tank cleaning process should ensure, whenever possible, that cargo, vapours or inert gas are not released onto
the deck area. It is critically important that every possible care is exercised during all operations connected with tank
cleaning and gas freeing, and that the operations are carried out using the approved procedures and arrangements
for the ship.
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8.2 Procedures and Arrangements Manual

All ships certified to carry NLS in bulk must be provided with a P&A Manual, approved by the flag State. The P&A
Manual addresses the marine environmental aspects of removal and disposal of residues from cargo tanks and
describes how to perform these operations.

The P&A Manual should be adhered to in all respects, including the performance of mandatory prewash requirements
in accordance with MARPOL Annex II.

8.3 Supervision and preparation
8.3.1 Responsibility

The Master should ensure that all tank cleaning and gas freeing operations are appropriately planned, supervised
and communicated to all involved.

8.3.2 Tank cleaning plan

A written tank cleaning plan should be prepared and made available to all personnel participating in the operation.
Any significant deviation from the plan should be approved in writing by the Master or the responsible officer.

The written plan must be followed at all times and should cover:

e The type of cargo to be cleaned from each tank, and its characteristics. The SDS should be available so that
personnel involved are familiar with the hazards.

e If applicable, the type of cleaning additives and their hazards.

e  The maijor risks during cleaning including toxicity, flammability, corrosiveness, reactivity, and temperature as
well as the safety precautions to be taken.

e The safety equipment and PPE to be available and ready for use throughout the operation and during
connecting and disconnecting of hoses at the cargo manifold.

The tanks to be cleaned, cleaning method, cleaning sequence and gas freeing arrangements.
Monitoring the pumping of tank washings to ensure correct discharge/transfer.

MARPOL requirements for the disposal of cargo residues and cleaning water (slops).
Segregation of slops to avoid mixing different categories of product.

Necessary actions required to keep the cargo deck area free from cargo vapours during tank washing and
gas freeing operations, and

e The management of hazards with the use of nitrogen.

8.3.3 Pre-cleaning meeting

Before starting tank cleaning operations, the responsible officer should lead a review of the tank cleaning plan with all
crew members involved, especially those who will supervise operations. Crew members should be actively
encouraged to contribute to the review of the plan, especially with regard to their role and any safety concerns they
may have.

8.4 Cargo tank washing and cleaning

8.4.3 Prevention of toxic exposure during tank cleaning

Crew members should be protected from exposure to toxic vapours by ensuring that:
e Where possible, tank cleaning is carried out under fully closed conditions.

e Gas freeing operations comply with the IBC Code.
e Access to cargo areas is restricted.
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e The ship’s ventilation is correctly set, and precautions are taken to monitor and prevent exposure in
machinery spaces, and

e Appropriate PPE is provided and worn.

8.4.5 Tank washing in an inert atmosphere
Washing with portable machines

When using portable machines, it is not possible to ensure that an overpressure of inert gas is maintained in the tank.
Air may be drawn into the tank increasing the oxygen content. The tank atmosphere should be considered to be non-
inert.

8.5 Special cleaning methods
8.5.3 Manual cleaning

It may be necessary for personnel to enter a tank to clean residues from a tank by manual cleaning. For particularly
difficult residues a chemical solvent or other cleaning agent may be required. This process may create additional
risks, such as increasing the toxicity or flammability of the tank atmosphere. The amount of chemical solvent or other
agent used should therefore be the minimum required.

The operation should only proceed once all control measures are in place to ensure the safety and health of the crew
involved.

8.5.4 Use of tank cleaning additives

Tank cleaning additives used on a chemical tanker may be toxic and/or corrosive and/or flammable and/or static
accumulating. When heated they may emit dangerous fumes. The precautions listed in 8.4.4 should be followed.

Personnel handling cleaning additives should wear PPE as recommended by the manufacturers.

When a washing medium other than water is used to wash a tank, such as mineral oil or chlorinated solvent, its
discharge is controlled under the same provisions of MARPOL Annex | or Annex Il applicable to the medium had it
been carried as cargo. Tank washing procedures involving the use of such a medium must be set out in the P&A
Manual and be approved by the flag State.

Tank cleaning additives used on board have to be approved by IMO and an SDS must be provided. Annex 10 of the
latest MEPC.2/Circ contains a list of approved cleaning additives.

Cleaning additives that are not cargo should be carried and stored according to the requirements of the IMDG Code.
8.5.5 Steaming

Steam should never be introduced into a tank with an atmosphere which may be flammable.

The standard method for removing chlorides used deionised water. If steaming is required, the tank must be gas free.
8.11 Gas freeing

8.11.1 Safe procedures for gas freeing after tank cleaning and cleaning by ventilation

Gas freeing operations need to be carefully planned, taking into account expected vapours that may be flammable, or

toxic or corrosive.
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TMSA KPI 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for
all vessel types within the fleet. The procedures include:

e Tank cleaning
IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

Inspection Guidance

The vessel operator should have developed procedures for planning and documenting cargo tank cleaning
operations after the carriage of volatile and/or toxic products that addressed:

Tank cleaning guidelines for all expected cargoes.
Written tank washing and gas freeing plans.
Record keeping.

Risk assessment.

Tank washing procedures and arrangements.
The required atmosphere for tank washing.
Manufacturer’s coating guidelines.

Special tank cleaning procedures including, where applicable:
o The use of washing media other than water.
o Recirculation washing.
o Using chemical additives in wash water.
o Using chemical solvents or other agents for local cleaning.

e Gas freeing.

The vessel's P&A Manual will form part of these procedures. Tank cleaning guidelines may be the operators own
guidelines or a recognised professionally produced industry publication. Manufacturers' tank coating guidelines
should be available and consulted to ensure any temperature and other coating restrictions are not exceeded.

For all tank cleaning operations, the precautions set out in the ICS Tanker Safety Guide (Chemicals), Chapter 8,
Tank Cleaning and Gas Freeing, must be strictly observed.

Suggested Inspector Actions

e Sight, and where necessary review, the company procedures for planning and documenting cargo tank
cleaning operations after the carriage of volatile and/or toxic products.

e Review available tank cleaning plans, risk assessments, log books and records to verify compliance with
company procedures.

e Observe any tank cleaning operations taking place during the course of the inspection, including the
performance of mandatory prewash requirements in accordance with MARPOL Annex II.

e Interview the officer responsible for tank cleaning operations to verify their familiarity with company
procedures for planning and documenting cargo tank cleaning after the carriage of volatile and/or toxic
products.

Expected Evidence
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e Company procedures for planning and documenting cargo tank cleaning operations after the carriage of
volatile and/or toxic products.

e P&A Manual

e Completed written tank cleaning plans, risk assessments, log books and records for previous tank cleaning
operations.
Tank cleaning guidelines for all expected cargoes.
Manufacturers tank coating guidelines.

e  Cargo Record Book.

Potential Grounds for a Negative Observation

e There were no company procedures for planning and documenting cargo tank cleaning operations after the
carriage of volatile and/or toxic products that addressed:
o Tank cleaning guidelines for all expected cargoes.
Written tank washing and gas freeing plans.
Risk assessment.
Tank washing procedures and arrangements.
The required atmosphere for tank washing.
Manufacturer’s coating guidelines.
Special tank cleaning procedures including, where applicable:
= The use of washing media other than water.
=  Recirculation washing.
= Using chemical additives in wash water.
= Using chemical solvents or other agents for local cleaning.
o Gas freeing.

e  The officer responsible for tank cleaning operations was not familiar with the company procedures for
planning and documenting cargo tank cleaning operations after the carriage of volatile and/or toxic products
including:

o The relevant sections of the P&A Manual.

o Tank cleaning guidelines for all expected cargoes.

o Manufacturers' tank coating guidelines.
Tank cleaning guidelines for all expected cargoes were not available on board.
Manufacturers' tank coating guidelines were not available on board.
The latest version of MEPC.2/Circular listing approved tank cleaning agents was not available on board.

Records of written tank washing and gas freeing plans were not available for recent tank cleaning
operations.
e  Written tank cleaning plans did not include:

o The type of cargo to be cleaned from each tank, and its characteristics. SDS should be available so

that personnel involved are familiar with the hazards.

o The major risks during cleaning including toxicity, flammability, corrosiveness, reactivity, and
temperature as well as the safety precautions to be taken.
The safety equipment and PPE to be available and ready for use throughout the operation and
during connecting and disconnecting of hoses at the cargo manifold.
The tanks to be cleaned, cleaning method, cleaning sequence and gas freeing arrangements.
Monitoring the pumping of tank washings to ensure correct discharge/transfer.
MARPOL requirements for the disposal of cargo residues and cleaning water (slops).
Segregation of slops to avoid mixing different categories of product, and
Necessary actions required to keep the cargo deck area free from cargo vapours during tank
washing and gas freeing operations.
e Records and interviews indicated that:

OO0 O0OO0OO0Oo

O

OO0 O0OO0O

o Tank cleaning plans had not been developed in accordance with the procedures and/or the P & A
Manual.

o Tank cleaning operations had not been documented in accordance with company procedures.

o Tank cleaning operations had not been conducted in accordance with the tank cleaning plan.

o Tank cleaning operations had not been supervised by a responsible officer.

o Officers and ratings involved in tank washing operations had not been briefed by the responsible
officer on their roles and responsibilities.

o When washing with portable machines, the tank atmosphere had not been treated as non-inert.

o Steam had been introduced into a tank that may have had a flammable atmosphere.
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o Tank cleaning plans did not address the risks from tank cleaning additives used.
Cleaning additives that were not cargo were not stored according to the requirements of the IMDG Code.
Tank cleaning operations were taking place that were not in accordance with the written tank cleaning plan.
e Tank cleaning operations were taking place that were not in accordance with company procedures and/or
the P&A Manual.
e A washing medium other than water had been used to wash a tank, such as mineral oil or chlorinated
solvent, but tank washing procedures involving the use of such a medium were not available in the P&A
Manual.
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8.2.5. Were the Master and deck officers familiar with the company procedures for
identifying and segregating incompatible cargoes during cargo stowage planning, and
had these procedures been followed?

Short Question Text
Chemical cargo compatibility charts.

Vessel Types
Chemical

ROVIQ Sequence
Cargo Control Room, Main Deck

Publications

IMO: ISM Code

IMO: IBC Code

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
USCG: Code of Federal Regulations. Title 46.

Objective

To ensure cargo stowage is carefully planned to avoid the possibility of co-mingling of incompatible cargoes
or their vapours.

Industry Guidance

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
1.6.6 Incompatible Chemicals

Reaction characteristics

Certain groups of chemicals react with those of other groups if they come in contact with each other. Such reactions
can be hazardous and result in the generation of toxic gases, heat, fire and explosion. A violent reaction can lead to
an overflow and the possible rupture of a cargo tank.

IBC Code requirements (see below)
The USCG Compatibility Chart

Several authoritative bodies have divided chemical cargoes into groups, defining criteria for incompatibility between
them, and have published lists of incompatible cargoes. The most familiar is published by the United States Coast
Guard (USCG) (CFR 46 part 150, Compatibility of Cargoes). The USCG considers a mixture of two chemicals to be
hazardous (and the chemicals in question declared incompatible) when, under specified test conditions, the
temperature rise in the mixture exceeds 25°C or a gas is produced as a result of the reaction.

Whether cargoes within a pair of groups are incompatible is indicated in a table known as the USCG compatibility
chart.

The USCG compatibility chart assigns each bulk chemical cargo to one of 22 reactive groups and 14 cargo groups.
Reactive groups contain those chemicals which are most reactive, so that dangerous reactions can be identified
between members of different reactive groups and between members of reactive groups and cargo groups.
Chemicals assigned to cargo groups are much less reactive and do not react dangerously together.

Two incompatible cargoes are not allowed to be stowed adjacent to each other. Caution must be exercised regarding
overlapping tanks.
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While the USCG table gives general indications, the footnotes and data sheets for any two particular cargoes should
always be consulted because there are exceptions to the compatibility chart.

TMSA KPI 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for
all vessel types within the fleet. The procedures include:

e Cargo and ballast handling.
IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

IMO: IBC Code
3.1 Cargo segregation

3.1.3 Cargoes, residues of cargoes or mixtures containing cargoes, which react in a hazardous manner with other
cargoes, residues or mixtures, shall:

1. be segregated from such other cargoes by means of a cofferdam, void space, cargo pump-room, pump-
room, empty tank, or tank containing a mutually compatible cargo;

2. have separate pumping and piping systems which shall not pass through other cargo tanks containing such
cargoes, unless encased in a tunnel; and

3. have separate tank venting systems.

3.1.4 If cargo piping systems or cargo ventilation systems are to be separated, this separation may be achieved by
the use of design or operational methods. Operational methods shall not be used within a cargo tank and shall
consist of one of the following types:

1. removing spool-pieces or valves and blanking the pipe ends;
2. arrangement of two spectacle flanges in series, with provisions for detecting leakage into the pipe between
the two spectacle flanges.

USCG: 46 CFR Part 150 — Compatibility of Cargoes

e  Figure 1 to Part 150 — Compatibility chart
e Appendix | to Part 150 — Exceptions to the chart

Inspection Guidance

The vessel operator should have developed procedures for cargo stowage planning that included:

e I|dentification of incompatible cargoes using recognised compatibility charts.
e Means of segregation of incompatible cargoes.

These procedures may refer to:

e  Compatibility charts and appendices.
e P&A Manual.
e Relevant ship’s drawings showing acceptable segregation arrangements.
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The cargo stowage plan should identify when care should be taken to avoid the co-mingling of non-compatible
cargoes, which cargoes are involved, and the means of segregation. All areas where comingling is possible should
be considered, i.e. cargo tanks, slop tanks, common pipelines, drip trays, tank venting systems etc.

If the USCG compatibility chart is used, then reference to Appendix 1 (b) 'dangerously reactive exceptions to the
compatibility chart' must be made during preparation of the stowage plan and the latest updated information must be
on board.

If compatibility charts and supporting exception lists from commercial industry publications are used, care must be
taken to ensure that they provide the latest information.

Sugqggested Inspector Actions

Sight, and where necessary review, the company procedures for identifying and segregating incompatible
cargoes during cargo stowage planning.

Sight, and where necessary review, the compatibility chart in use and verify it contains the latest information.
Review current and previous cargo stowage plans to verify compliance with company procedures.

During the course of the inspection, sight any operational means of segregation identified in the cargo
stowage plan such as spool pieces or spectacle flanges.

Interview the officer responsible for cargo stowage planning to verify their familiarity with company
procedures for identifying and segregating incompatible cargoes, and the contents and use of the
compatibility charts provided on board.

Expected Evidence

Company procedures for identifying and segregating incompatible cargoes during cargo stowage planning.
Current and previous cargo stowage plans.

Compatibility charts and appendices.

P&A Manual.

Relevant ship’s drawings showing acceptable segregation arrangements.

Potential Grounds for a Negative Observation

There were no company procedures for cargo stowage planning that included:
o Identification of incompatible cargoes using recognised compatibility charts.
o Means of segregation of incompatible cargoes, including ship specific arrangements.

The officer responsible for cargo stowage planning was not familiar with company procedures for identifying
and segregating incompatible cargoes.

The officer responsible for cargo stowage planning was not familiar with the contents and use of the
compatibility charts provided on board.

There were no compatibility charts issued by a recognised authority available on board.

The compatibility charts provided on board did not contain the latest information available.

The chart table footnotes and the data sheets for two particular cargoes had not been consulted during
stowage planning.

Two incompatible cargoes had been stowed adjacent to each other or in a configuration that did not provide
double barrier separation.

Incompatible cargoes had been stowed in tanks that shared a common venting system.

Tank cleaning had been carried out after carriage of two incompatible cargoes without identifying mitigations
in the tank cleaning plan.

Operational means of segregation were observed to be not as indicated in the cargo stowage plan.

The cargo stowage plan did not identify when care should be taken to avoid the co-mingling of non-
compatible cargoes, which cargoes were involved, and the means of segregation.
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8.2.6. Were there sufficient escape sets as required by the IBC Code for everyone on
board, and did the sets provide suitable respiratory and eye protection?

Short Question Text
Escape sets required by IBC Code.

Vessel Types
Chemical

ROVIQ Sequence
Engine Room, Internal Accommodation, Interview - Rating

Publications

IMO: ISM Code

OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.
IMO: IBC Code

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition

Objective

To ensure that everyone on board is provided with a suitable emergency escape set to exit a hazardous
atmosphere in case of an emergency.

Industry Guidance
ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
3.11.14 Emergency Escape Respiratory Protection

Ships certified for the carriage of certain cargoes listed in the IBC Code are required to be provided with respiratory
and eye protection sufficient for every person on board for emergency escape.

Escape sets, known as emergency escape breathing devices (EEBDs), provide a supply of air for at least 15 minutes.
This equipment is for emergency escape only and should not be used for any other purpose.

3.11.17 Training

Practical demonstrations and training in the use of all types of breathing apparatus on board should be carried out
regularly to ensure that all personnel gain experience in their use. Familiarity gained through regular practice will lead
to confidence in the use of the equipment. Only trained personnel who are confident and capable in the use of
breathing apparatus should use the equipment.

OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition
10.13.3 Emergency Escape Breathing Device

EEBDs are for emergency escape and should not be used as the primary means for entering spaces or
compartments with unsafe atmospheres.

The device can be of two types:
Compressed Air Emergency Escape Breathing Device

This consists of an air cylinder, reducing valve, air hose, face mask or hood and a flame-retardant high visibility bag
or jacket. It is normally a constant flow device, providing compressed air at a rate of approximately 40 litres per
minute, giving a 10-15 minute duration, depending on the capacity of the cylinder. Compressed air EEBDs can
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normally be recharged on board with a conventional SCBA compressor. The pressure gauge, supply valve and hood
should be checked before use.

Re-breathing Emergency Escape Breathing Device

This normally consists of a robust watertight carrying case, compressed oxygen cylinder, breathing bag, mouthpiece
and a flame-retardant hood. It is designed for single use. When the hood is placed over the user’s head and the set
activated, exhaled air is mixed with compressed oxygen inside the breathing bag to allow the wearer to breath
normally when escaping from a hazardous atmosphere.

TMSA KPI 6.1.4 requires that the company has procedures that address cargo specific hazards for all vessel types
within the fleet. Cargoes with specific hazards may include:

Aromatic hydrocarbons.

Toxic cargoes.

Incompatible cargoes.

High vapour pressure cargoes.

Cargoes containing mercaptans and/or H2S.

IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

IMO: IBC Code
14.3 Emergency equipment

14.3.1 Ships carrying cargoes for which ‘Yes' is indicated in column ‘n’ of chapter 17, shall be provided with suitable
respiratory and eye protection sufficient for every person on board for emergency escape purposes, subject to the
following:

1. filter-type respiratory protection is unacceptable.

2. self-contained breathing apparatus shall have at least a duration of service of 15 min.

3. emergency escape respiratory protection shall not be used for fire-fighting or cargo-handling purposes and
shall be marked to that effect.

Inspection Guidance
Escape Set in this context can be considered synonymous with Emergency Escape Breathing Device (EEBD).
The vessel operator should have provided the emergency escape sets required by the IBC Code that:

e Provide suitable respiratory and eye protection.
e Have a duration of at least 15 minutes.
e Do not use filter-type respiratory protection.

And are:

Available for every person on board.
In addition to the EEBDs required by SOLAS to be located in the accommodation and machinery spaces.
Suitably marked as not to be used for fire-fighting or cargo-handling purposes.

Included in the company procedures for the use and maintenance of EEBDs and the onboard maintenance
plan.
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Sugqggested Inspector Actions

e Review the inspection and maintenance records for the EEBDs contained within the onboard maintenance
plan.

e Inspect two escape sets at random.

e Interview a rating to verify their familiarity with the locations, purpose and operation of the escape sets
provided.

Expected Evidence
e The inspection and maintenance records for the EEBDs contained within the onboard maintenance plan

Potential Grounds for a Negative Observation

e The escape sets provided:
o Did not have a design duration of at least 15 minutes.
o  Were not included in the company procedures for the use and maintenance of EEBDs and the
onboard maintenance plan.
Used filter-type respiratory protection.
Did not provide suitable eye protection.
Were not suitably marked as not to be used for fire-fighting or cargo-handling purposes.
Were not in addition to the EEBDs required by SOLAS to be located in the accommodation and
machinery spaces.
e An escape set:
o Was not fully charged.
Had not been inspected and maintained in accordance with the onboard maintenance plan.
Had been used for fire-fighting or cargo-handling purposes.
Had been used as the primary means for entering spaces or compartments with unsafe
atmospheres.
e  There were insufficient escape sets for everyone on board at the time of the inspection, including any
contractors, supernumeraries, visitors etc.
e An interviewed rating was not familiar with the locations, purpose and operation of the escape sets provided.

O O OO

O O O
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8.2.7. Were the Master and officers familiar with the company procedures relating to the
safety equipment required by the IBC Code, including SCBAs, and was the equipment in
satisfactory condition ready for immediate use?

Short Question Text
Safety equipment required by the IBC Code.

Vessel Types
Chemical

ROVIQ Sequence
Forecastle, Cargo Control Room, Main Deck

Publications

IMO: ISM Code

IMO: IBC Code

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition

Objective

To ensure the safety equipment required by the IBC Code is always ready for immediate use in the event of
an emergency.

Industry Guidance
ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
3.11.12 Self-contained breathing apparatus (SCBA)

SCBA should be stowed outside hazardous areas in places that are easily accessible and should be maintained
ready for immediate use. Air cylinders, including spares, should be kept fully charged and the adjusting straps kept
slack so as to enable the SCBA to be quickly donned in an emergency.

The IBC Code specifies the number of SCBA sets that have to be provided on board each ship. Guidance may be
available from the administration on the use of SCBA including routine maximum personal daily use and required rest
periods.

TMSA KPI 6.1.4 requires that the company has procedures that address cargo specific hazards for all vessel types
within the fleet. Cargoes with specific hazards may include:

Aromatic hydrocarbons.

Toxic cargoes.

Incompatible cargoes.

High vapour pressure cargoes.

Cargoes containing mercaptans and/or H2S.

IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

IMO: IBC Code

14.2 Safety equipment
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14.2.1 Ships carrying cargoes for which 15.12, 15.12.1 or 15.12.3 is listed in column ‘0’ in the table of chapter 17
shall have on board sufficient but not less than three complete sets of safety equipment, each permitting personnel to
enter a gas-filled compartment and perform work there for at least 20 min. Such equipment shall be in addition to that
required by SOLAS regulation 11-2/10.10.

14.2.2 One complete set of safety equipment shall consist of:

1. one self-contained air-breathing apparatus (not using stored oxygen);
2. protective clothing, boots, gloves and tight-fitting goggles;

3. fireproof lifeline with belt resistant to the cargoes carried; and

4. explosion-proof lamp.

14.2.3 For the safety equipment required in 14.2.1, all ships shall carry either:

one set of fully charged spare air bottles for each breathing apparatus;

a special air compressor suitable for the supply of high-pressure air of the required purity;

a charging manifold capable of dealing with sufficient spare air bottles for the breathing apparatus; or

fully charged spare air bottles with a total free air capacity of at least 6,000 | for each breathing apparatus on
board in excess of the requirements of SOLAS regulation 11-2/10.10.

PoN-~

14.2.4 A cargo pump-room on ships carrying cargoes which are subject to the requirements of 15.18 or cargoes for
which in column ‘K’ in the table of chapter 17 toxic-vapour-detection equipment is required but is not available shall
have either:

1. alow-pressure line system with hose connections suitable for use with the breathing apparatus required by
14.2.1. This system shall provide sufficient high-pressure air capacity to supply, through pressure-reduction
devices, enough low-pressure air to enable two men to work in a gas-dangerous space for at least 1 h
without using the air bottles of the breathing apparatus. Means shall be provided for recharging the fixed air
bottles and the breathing apparatus air bottles from a special air compressor suitable for the supply of high-
pressure air of the required purity; or

2. an equivalent quantity of spare bottled air in lieu of the low-pressure airline.

14.2.5 At least one set of safety equipment as required by 14.2.2 shall be kept in a suitable clearly marked locker in a
readily accessible place near the cargo pump-room. The other sets of safety equipment shall also be kept in suitable,
clearly marked, easily accessible places.

14.2.6 The breathing apparatus shall be inspected at least once a month by a responsible officer, and the inspection
recorded in the ship’s log-book. The equipment shall be inspected and tested by an expert at least once a year.

Inspection Guidance

An 'expert' in the context of this question may be a member of the crew provided that:

e The crew member who conducted the annual maintenance had attended a manufacturer's training course
for the specific type of SCBA carried on board within the five years prior to the last service.

e The specialist testing equipment required to complete the annual service in accordance with the
manufacturer's instructions was available on board at the time of the annual service.

e A copy of the manufacturer's training course certificate for the member of the crew who conducted the
annual service was retained with the maintenance records.

The vessel operator should have developed procedures relating to the safety equipment, including SCBAs, required
by the IBC Code, giving guidance on:

e Stowage and maintaining readiness of the equipment.
e Inspection and testing of the SCBAs.
e Non-emergency use of the SCBAs, including routine maximum personal daily use and required rest periods.
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For vessels carrying toxic cargoes, the safety equipment referred to above should provide full protection. The
protective suits themselves shall be capable of providing adequate protection against the product as indicated in the
appropriate resistance table that is provided by the manufacturer, and fitted with integral gloves and boots. The
responsible officer should be aware of these limitations as they relate to the cargoes being carried. Such protective
suits are not required if the vessel does not carry toxic cargoes.

If required to be carried, the protective suits must be suitable for:

e All chemicals listed on the certificate of fithess identified under column ‘0’ in the table of chapter 17 of the
IBC code.

e Use in a flammable atmosphere.
Some of these procedures may form part of the onboard maintenance plan.

This question will only be allocated where HVPQ question 9.33.3 has been answered as yes.

Suggested Inspector Actions

e Sight, and where necessary review, company procedures for the use of the safety equipment, including
SCBAs, required by the IBC Code.

e Review the records of inspection and testing of the SCBAs forming part of the safety equipment required by
the IBC.

e Where the annual testing of the SCBA’s had been completed by an ‘expert’ member of the crew, review:

o The records of the last annual service and verify that a copy of the manufacturer's training course
certificate for the specific type of SCBA carried on board was retained for the crewmember who
performed the service.

o The specialist equipment required by the manufacturer to conduct the annual servicing.

e Inspect at least one set of safety equipment required by the IBC Code.

Interview the accompanying officer to verify their familiarity with company procedures for the use of the
safety equipment, including SCBAs, required by the IBC Code.

Expected Evidence

e  Company procedures for the use of the safety equipment, including SCBAs, required by the IBC Code.
Records of inspection and testing of the SCBAs forming part of the safety equipment required by the IBC.
Evidence that the protective suits were suitable for:

o All chemicals listed on the certificate of fithess identified under column ‘0’ in the table of chapter 17
of the IBC code.
o Use in a flammable atmosphere.

e Where annual testing of the SCBAs had been conducted by an 'expert' member of the crew, a copy of the
manufacturer's training course certificate for the specific type of SCBA carried on board for the crewmember
who performed the service.

Potential Grounds for a Negative Observation

e There were no company procedures relating to the safety equipment, including SCBAs, required by the IBC
Code, giving guidance on:
o Stowage and maintaining readiness of the equipment.
o Inspection and testing of the SCBAs.
o Non-emergency use of the SCBAs, including maximum individual daily use and required rest
periods.
e  The accompanying officer was not familiar with the company procedures relating to the safety equipment,
including SCBAs, required by the IBC Code.
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e There were less than three complete sets of safety equipment on board, in addition to those required by
SOLAS regulation 11-2/10.10 for fire-fighting purposes.
e A set of safety equipment did not contain:
o one self-contained air-breathing apparatus (not using stored oxygen).
o protective clothing, boots, gloves and tight-fitting goggles.
o fireproof lifeline with belt resistant to the cargoes carried.
o explosion-proof lamp.
e The protective suits where not suitable for:
o All chemicals listed on the certificate of fithess identified under column ‘0’ in the table of chapter 17
of the IBC code.
o Use in a flammable atmosphere.
e  For the safety equipment required by the IBC, the vessel was not equipped with either:
o One set of fully charged spare air bottles for each breathing apparatus,
o A special air compressor suitable for the supply of high-pressure air of the required purity,
o A charging manifold capable of dealing with sufficient spare air bottles for the breathing apparatus;
or
o fully charged spare air bottles with a total free air capacity of at least 6,000 | for each breathing
apparatus on board in excess of the requirements of SOLAS regulation 11-2/10.10.
e The sets of safety equipment were not stowed:
o Outside hazardous areas.
o Inasuitable, clearly marked, easily accessible place.
e The sets of safety equipment were not ready for immediate use because:
o Air cylinders, including spares, were not fully charged.
o Adjusting straps were not kept slack so as to enable the SCBAs to be donned quickly.
o Protective clothing, boots and gloves were not ready to be donned quickly.
e The SCBA required by the IBC had not been:
o Inspected at least once a month by a responsible officer, and the inspection recorded in the ship’s
logbook.
o Inspected and tested by an expert within the last 12 months.
o Where the SCBA required by the IBC code had been tested onboard by an ‘expert’ member of the crew:
o A copy of the manufacturer's training course certificate for the specific type of SCBA carried on
board for the crewmember who performed the service was not available with the maintenance
records.
o The specialist equipment required by the manufacturer to conduct the annual servicing was not
available onboard
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8.2.8. Were the Master and officers familiar with the company procedures addressing the
protective equipment required by the IBC Code, and was this equipment in satisfactory
condition and suitable for the products being handled?

Short Question Text
Protective equipment required by the IBC Code.

Vessel Types
Chemical

ROVIQ Sequence
Main Deck, Internal Accommodation

Publications

IMO: ISM Code

IMO: IBC Code

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition

Objective

To ensure crew members are protected from exposure to hazardous conditions when engaged in cargo
operations.

Industry Guidance

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
3.11 Personal Protective Equipment (PPE)

3.11.1 General

PPE protects the wearer from exposure to hazardous working conditions by providing a barrier between the wearer
and a hazardous environment. The effectiveness of that barrier will be lost if the PPE is incorrectly used or is the
wrong type. It is therefore essential that the selection of PPE is based on a thorough assessment of the risks
involved. To ensure consistency across their fleets and that crew members are adequately protected, companies
should identify and harmonise cargo-specific PPE for all products on board their ships.

3.11.4 Toxic or corrosive substance protection

The crew should always wear adequate protective clothing when opening equipment that may contain toxic or
corrosive substances, e.g. when ullaging and sampling, connecting and disconnecting hoses, opening sighting ports,
working within the manifold area, entering pumprooms and tanks, investigating leaks and dealing with spillages on
deck.

3.11.5 Chemical resistant clothing (protective suits)

A protective suit should always be used when working in environments where there is a risk of accidental exposure to
products or their vapours. There is a risk of exposure during operations at the ship’s manifold when connecting and
disconnecting hoses, during tank and line sampling, and tank cleaning.

If a protective suit has been contaminated with a hazardous product, it should first be washed or hosed down
thoroughly before removal from the wearer. The protective suit should then be properly cleaned in accordance with
the manufacturer’s guidelines and dried prior to being stored in a ventilated space designed for the purpose.

3.11.6 Types of chemical resistant clothing
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SDS and the company’s PPE matrix (see Appendix F) should provide advice on the correct type of protective suits
and other associated PPE to use when exposure to a product is possible. Ideally, the protective suit should combine
the maximum level of protection with the greatest degree of comfort.

Various materials are used to manufacture chemical protective suits. Each material has different chemical resistant
properties. The manufacturer of a protective suit must provide a chemical resistance list to indicate for which
chemicals a suit may be used for and which restrictions might apply. This list should be referred to prior to use.

Protective clothing is referenced under European/ISO and US standards respectively. Up to date standards should be
consulted.

Protection will only be as good as the weakest link and it is therefore important that gloves, boots and head gear,
including face protection, offer the same degree of chemical resistance as the remainder of the clothing. Proper sizing
of the clothing is essential since an incorrectly fitting suit can mean the expected level of protection will not be met
and may be uncomfortable.

Personnel using the protective suits should be properly trained for the type of suit they are using. Before moving into
the working area with type 1/level A and type 3/level B suits it is essential that a second properly trained person
inspects the suit and confirms it is being properly worn.

Use of a higher level of protection will generally also involve a higher level of exertion, especially in adverse climatic
conditions. An assessment of the user’s fitness to wear a particular suit type should therefore be conducted. It is
recommended that companies issue guidelines for the maximum time a person is allowed to work in a type 1/level A
and type 3/level B protective suit.

At all times protective suits should be maintained as per the manufacturer’s instructions. Any defects must be
repaired, or the suits removed from service.

When selecting appropriate chemical resistant clothing, the manufacturer’s instructions should be consulted to ensure
that the clothing provides the degree of protection specified as required in the product’s SDS.

3.11.7 Eye protection

e Chemical splash goggles give complete chemical and mechanical eye protection and can generally be worn
comfortably over most spectacles.

e Chemical spray hoods, usually combined with a safety helmet, provide eye and face protection from
splashes of liquid and mechanical hazards, but not against vapour hazards. They should be worn when
disconnecting hoses at the manifold or during any other operation where there is a risk of being splashed or
sprayed with product under pressure. Face shields are not suitable for this task as they do not offer full
coverage from liquid or vapour releases from below the level of the bottom of the shield; and

e Safety spectacles, with or without lateral protection (side shields), are available with different lens materials.
Safety spectacles are not designed to be worn over normal spectacles. These are designed to protect the
eyes from dust and debris while chipping or carrying out similar tasks. These are not suitable eye protection
in chemical environments.

3.11.8 Hand protection

The cargo’s SDS should be consulted. The choice of glove will be dependent on the resistance of the glove’s material
to the chemicals handled and whether the working conditions are continuous or intermittent. Gloves with long cuffs
that can extend over the sleeves of normal clothing are preferable.

3.11.9 Foot protection

Rubber or PVC boots need to be worn when there is a risk of coming into contact with corrosive or toxic chemicals.
Boots should have reinforced toe caps in order to provide protection against physical injuries.

3.11.10 Cargo-specific PPE
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Companies should ensure that product handling hazards are identified and managed. As such, companies should
identify cargo-specific PPE for all products or groups of products that are loaded on board its ships. The use of SDS
and other available information must be part of the process. The selection of cargo-specific PPE should be based on
a risk assessment.

PPE terminology should be standardised across all company documents.

If the cargo specific PPE matrix refers to general categorisation of products, such as corrosive, toxic, very toxic, etc.
the company should identify which products belong to each category.

TMSA KPI 6.1.4 requires that the company has procedures that address cargo specific hazards for all vessel types
within the fleet. Cargoes with specific hazards may include:

Aromatic hydrocarbons.

Toxic cargoes.

Incompatible cargoes.

High vapour pressure cargoes.

Cargoes containing mercaptans and/or H2S.

IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

IMO: IBC Code
14.1 Protective equipment

14.1.1 For the protection of crew members who are engaged in loading and discharging operations, the ship should
have on board suitable protective equipment consisting of large aprons, special gloves with long sleeves, suitable
footwear, coveralls of chemical-resistant material, and tight-fitting goggles or face shields or both. The protective
clothing and equipment should cover all skin so that no part of the body is unprotected.

14.1.2 Work clothes and protective equipment should be kept in easily accessible places and in special lockers. Such
equipment should not be kept within accommodation spaces, with the exception of new, unused equipment and
equipment which has not been used since undergoing a thorough cleaning process. The Administration may,
however, approve storage rooms for such equipment within accommodation spaces if adequately segregated from
living spaces such as cabins, passageways, dining rooms, bathrooms, etc.

14.1.3 Protective equipment should be used in any operation which may entail danger to personnel.
Inspection Guidance

The operator should have developed procedures addressing the protective equipment required by the IBC that
included:

e Alist of protective equipment to be available on board based upon risk assessment and considering the
products to be carried.

e What protective equipment is required to be worn for the different types of operations on board, and
products handled, preferably in the form of a cargo-specific PPE matrix.

e Crew training in the correct use of the protective equipment.
Checks to be made that protective equipment is being correctly worn prior to entering a working area.
Assessment of a user’s fithess to wear particular protective equipment in given climatic conditions.
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e  Guidelines for the maximum time a person is allowed to work in a Type 1/level A and Type 3/level B suit
protective suit, if applicable.

e How protective equipment should be cleaned and stored.
Actions to be taken if defects are identified in protective equipment.
Frequency of inspection of the protective equipment and records to be kept.

Sugqggested Inspector Actions

e Sight, and where necessary review, company procedures, including the cargo-specific PPE matrix where
provided, addressing the protective equipment required by the IBC Code.

e Review the records of inspections of the protective equipment.
e Inspect a representative sample of the protective equipment in the storage location(s).
e Observe, where possible, protective equipment in use on deck.

e Interview the officer in charge of cargo operations to verify their familiarity with company procedures,
including the cargo-specific PPE matrix where provided, addressing the protective equipment required by
the IBC Code.

e Request a deck officer or rating to demonstrate or describe the selection and donning of a full set of
protective equipment including a protective suit.

Expected Evidence

e Company procedures, including the cargo-specific PPE matrix where provided, addressing the protective
equipment required by the IBC Code.

Records of inspections of the protective equipment.

An inventory or the protective equipment available onboard required by the IBC Code
SDS for the products being handled.

Chemical resistance list available for the protective suits provided on board.
Evidence that protective suits were suitable for use in a flammable atmosphere.

Potential Grounds for a Negative Observation

e There were no company procedures addressing the protective equipment required by the IBC that included:
o Alist of protective equipment to be available on board based upon risk assessment and
considering the products to be carried.
o What protective equipment was required to be worn for the different types of operations on board,
and products handled, preferably in the form of a cargo-specific PPE matrix.
o Crew training in the correct use of the protective equipment.
o Checks to be made that protective equipment is being correctly worn prior to entering a working
area.
o Assessment of a user’s fithess to wear particular protective equipment in given climatic conditions.
o Guidelines for the maximum time a person is allowed to work in a Type 1/level A and Type 3/level
B suit protective suit, if applicable.
o How protective equipment should be cleaned and stored.
o Actions to be taken if defects are identified in protective equipment.
o Frequency of inspection of the protective equipment and records to be kept.
e  The officer in charge of cargo operations was not familiar with the company procedures addressing the
protective equipment required by the IBC Code.
The PPE matrix, where provided, was not cargo-specific.
PPE terminology was not standardised across all company documents.

e A crew member was observed not wearing adequate protective clothing where there was a risk of accidental
exposure to toxic or corrosive products or their vapours.

e A crew member was observed wearing protective clothing incorrectly where there was a risk of accidental
exposure to toxic or corrosive products or their vapours.
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e Protective equipment in use did not provide the degree of protection specified as being required in the SDS
of a cargo being handled.

e Face shields were being worn when disconnecting hoses at the manifold or during any other operation
where there was a risk of being splashed or sprayed with product under pressure.

Safety spectacles were being used as eye protection in a chemical environment.

Protective equipment was not stored in an easily accessible, ventilated space, designed for the purpose.
Protective equipment in use was stored within the accommodation in an unauthorised space or spaces.
ltems of the protective equipment required by company procedures were not available on board.

There was no chemical resistance list available for the protective suits provided on board.

There was no evidence that chemical suits were suitable for use in a flammable atmosphere.

An item of protective equipment in use was in poor condition.

Gloves, boots and/or head gear were of inferior chemical resistance than the protective suits provided.
Protective equipment was not available in a suitable quantity and range of sizes to fit the crew on board.
A deck officer or rating was unfamiliar with the selection and donning of a full set of protective equipment
including a protective suit.
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8.3. Oil and Chemical

8.3.1. Were the Master and officers familiar with the purpose, operation and testing of the
inert gas generator, and had the system been operated and maintained in accordance
with the manufacturer’s instructions and company procedures?

Short Question Text
Inert gas generator

Vessel Types
Qil, Chemical

ROVIQ Sequence
Engine Room, Engine Control Room

Publications

IMO: ISM Code

IMO SOLAS

OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.
IMO: Inert Gas Systems

Objective

To ensure the inert gas generator always delivers inert gas in accordance with its design criteria.
Industry Guidance

OCIMFI/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition

11.1.5.2 Inert Gas system maintenance

The deck and engine departments should cooperate closely to ensure the IG system is maintained and operated
properly.

To demonstrate that the IG plant is fully operational and in good working order, a record of inspection of the plant,
including defects and their rectification, should be maintained on board.

IMO: Inert Gas Systems

1.3.3 'Inert gas plant' means all equipment specially fitted to supply, cool, clean, pressurize, monitor and control
delivery of inert gas to cargo tank systems.

IMO: FSS Code

Chapter 15

2.3.1 System requirements
2.3.1.1 Inert gas generators

2.3.1.1.1 Two fuel oil pumps shall be fitted to the inert gas generator. Suitable fuel in sufficient quantity shall be
provided for the inert gas generators.

2.3.1.1.2 The inert gas generators shall be located outside the cargo tank area. Spaces containing inert gas
generators shall have no direct access to accommodation service or control station spaces but may be located in
machinery spaces. If they are not located in machinery spaces, such a compartment shall be separated by a gastight
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steel bulkhead and/or deck from accommodation, service and control station spaces. Adequate positive-pressure-
type mechanical ventilation shall be provided for such a compartment.

2.3.1.2 Gas regulating valves

2.3.1.2.1 A gas regulating valve shall be fitted in the inert gas main. This valve shall be automatically controlled to
close, as required in paragraph 2.2.2.2. It shall also be capable of automatically regulating the flow of inert gas to the
cargo tanks unless means are provided to automatically control the inert gas flow rate.

2.3.1.2.2 The gas regulating valve shall be located at the forward bulkhead of the forward most gas-safe space
through which the inert gas main passes.

2.3.1.3 Cooling and scrubbing arrangement

2.3.1.3.1 Means shall be fitted which will effectively cool the volume of gas specified in paragraph 2.2.1.2 and remove
solids and sulphur combustion products. The cooling water arrangements shall be such that an adequate supply of
water will always be available without interfering with any essential services on the ship. Provision shall also be made
for an alternative supply of cooling water.

2.3.1.3.2 Filters or equivalent devices shall be fitted to minimize the amount of water carried over to the inert gas
blowers.

2.3.1.4 Blowers

2.3.1.4.1 At least two inert gas blowers shall be fitted and be capable of delivering to the cargo tanks at least the
volume of gas required by paragraph 2.2.1.2. For systems fitted with inert gas generators the Administration may
permit only one blower if that system is capable of delivering the total volume of gas required by paragraph 2.2.1.2 to
the cargo tanks, provided that sufficient spares for the blower and its prime mover are carried on board to enable any
failure of the blower and its prime mover to be rectified by the ship's crew.

2.3.1.4.2 Where inert gas generators are served by positive displacement blowers, a pressure relief device shall be
provided to prevent excess pressure being developed on the discharge side of the blower.

2.3.1.4.3 When two blowers are provided, the total required capacity of the inert gas system shall be divided evenly
between the two and in no case is one blower to have a capacity less than 1/3 of the total required.

TMSA 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for all
vessel types within the fleet. The procedures include:

e Maintaining safe tank atmospheres.
e Record keeping.

IMO: ISM Code

10.1 The Company should establish procedures to ensure that the ship is maintained in conformity with the
provisions of the relevant rules and regulations and with any additional requirements which may be established by the
Company.

IMO: SOLAS
Chapter II-2 Regulation 4

5.5.1.1 For tankers of 20,000 tonnes deadweight and upwards constructed on or after 1 July 2002 but before 1
January 2016, the protection of the cargo tanks shall be achieved by a fixed inert gas system in accordance with the
requirements of the Fire Safety Systems Code, as adopted by resolution MSC.98(73), except that the Administration
may accept other equivalent systems or arrangements, as described in paragraph 5.5.4.
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5.5.1.2 For tankers of 8,000 tonnes deadweight and upwards constructed on or after 1 January 2016 when carrying
cargoes described in regulation 1.6.1 or 1.6.2, the protection of the cargo tanks shall be achieved by a fixed inert gas
system in accordance with the requirements of the Fire Safety Systems Code, except that the Administration may
accept other equivalent systems or arrangements, as described in paragraph 5.5.4.

5.5.1.3 Tankers operating with a cargo tank cleaning procedure using crude oil washing shall be fitted with an inert
gas system complying with the Fire Safety Systems Code and with fixed tank washing machines. However, inert gas
systems fitted on tankers constructed on or after 1 July 2002 but before 1 January 2016 shall comply with the Fire
Safety Systems Code, as adopted by resolution MSC.98(73).

Inspection Guidance

The vessel operator should have developed procedures for the operation, inspection, testing and maintenance of the
vessel's inert gas system which included the:

e Inert gas generator.
e  Gas regulating valve.

A record of inspection and maintenance of the inert gas plant, including defects and their rectification, should be
maintained on board.

These procedures and records may form part of the vessel’'s planned maintenance system.
This question will only be allocated to a vessel fitted with an inert gas generator as its main inert gas system.

Sugqggested Inspector Actions

e Sight, and where necessary review, the company procedures for the operation, inspection, testing and
maintenance of the vessel’s inert gas system which included the:
o Inert gas generator
o Gas regulating valve.
e Inspect the inert gas plant and verify that:
o Where the inert gas systems and generator was contained in an enclosed room or space, safe
entry procedures were posted at each entrance to the room.
o Each component of the inert gas system and generator was in good order and free of gas or liquid
leaks.
o The inert gas pipelines and scrubber seawater lines were free of pinholes or temporary repairs.
Blowers were free of excessive vibration.
o If only one blower was provided, there were sufficient spare parts available for the blower and
prime mover.
o The actuators for the gas regulating valve and remote operated isolation valves were operating
automatically/remotely.
o Local or remote temperature or pressure sensing devices were connected and indicating
reasonable values.
o Iftheinert gas system and generator was not located in the machinery spaces, the compartment
was provided with adequate positive-pressure-type mechanical ventilation.
e Where necessary, review the records of inspection, testing and maintenance of the inert gas generator and
system and verify that scheduled inspections and maintenance on the equipment had taken place.

o

e Interview the accompanying officer to verify their familiarity with the purpose, operation, inspection, testing
and maintenance of the inert gas system including the:
o Inert gas generator
o Gas regulating valve

Expected Evidence
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The company procedures for the operation, inspection, maintenance and testing of the inert gas system and
inert gas generator.

The manufacturer's instruction and maintenance manual for the inert gas generator and inert gas system.
The records of inspection, testing and maintenance of the inert gas generator and inert gas system.

Potential Grounds for a Negative Observation

There were no company procedures for the operation, inspection, testing and maintenance of the vessel's
inert gas system which included the:
o Inert gas generator
o Gas regulating valve
The accompanying officer was not familiar with the procedures for the operation, inspection, maintenance
and testing of the vessel’s inert gas system.
Where the inert gas plant was contained in an enclosed room or space, there were no safe entry procedures
posted at each entrance to the room.
The records of inspection and maintenance of the inert gas plant were missing or incomplete.
The gas regulating valve or remote controlled isolation valves were being operated on local control.
Local or remote temperature or pressure sensing devices were disconnected or defective.
There were significant gas or liquid leaks from the inert gas plant.
Blower(s) were suffering excessive vibration.

Where only one blower was provided, there were insufficient spare parts available for the blower and prime
mover.

Where the inert gas generator was not located in the machinery spaces the compartment was not provided
with adequate positive-pressure-type mechanical ventilation.

The inert gas plant was defective in any respect.

Where the entry procedures posted at the entrance(s) to the space or spaces containing the inert gas system were
not in alignment with the enclosed space entry procedure in the SMS or, entry into a space containing the inert gas
system was authorised during the inspection without full compliance with the enclosed space entry procedure, make
an observation under question 5.5.1.
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8.3.2. Were the Master and officers familiar with the purpose, operation and testing of the
nitrogen generator inert gas system, and had the system been operated and maintained
in accordance with the manufacturer’s instructions and company procedures?

Short Question Text
Nitrogen generator inert gas system

Vessel Types
Qil, Chemical

ROVIQ Sequence
Engine Room, Engine Control Room

Publications

IMO: ISM Code

IMO SOLAS

European Industrial Gases Association: Safe Installation And Operation Of PSA and Membrane Oxygen And
Nitrogen Generators

OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.

IMO: FSS Code

Objective

To ensure the nitrogen generator inert gas system always delivers inert gas in accordance with its design
criteria.

Industry Guidance
OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition
11.1.5.2 Inert Gas system maintenance

The deck and engine departments should cooperate closely to ensure the IG system is maintained and operated
properly.

To demonstrate that the IG plant is fully operational and in good working order, a record of inspection of the plant,
including defects and their rectification, should be maintained on board.

European Industrial Gases Association: Safe Installation and Operation of PSA and Membrane Oxygen and
Nitrogen Generators

4.4 Oxygen hazards

Oxygen concentrations greater than 23.5% create greater fire hazards than normal air. Although it is not flammabile,
oxygen vigorously accelerates combustion of flammable materials. Materials that do not burn in air, including fire-
resistant materials, can burn vigorously in an oxygen-enriched atmosphere. Although a source of ignition energy is
always necessary in combination with flammable materials and oxygen, control or elimination of flammables is a
precautionary step. Lubricating oils and other hydrocarbon materials can react violently with higher concentrations of
oxygen, and the combination shall be avoided.

It is important to note that the waste gas from nitrogen generators contains significantly greater than 23.5% oxygen
and without appropriate venting can create an oxygen-enriched atmosphere.

IMO: FSS Code

Chapter 15
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2.4 Requirements for nitrogen generator systems

In addition to the provisions in paragraph 2.2, for inert gas systems using nitrogen generators, the provisions of this
section shall apply.

2.4.1 System requirements

2.4.1.1 The system shall be provided with one or more compressors to generate enough positive pressure to be
capable of delivering the total volume of gas required by paragraph 2.2.1.2.

2.4.1.2 A feed air treatment system shall be fitted to remove free water, particles and traces of oil from the
compressed air.

2.4.1.3 The air compressor and nitrogen generator may be installed in the engine-room or in a separate
compartment. A separate compartment and any installed equipment shall be treated as an "Other machinery space”
with respect to fire protection. Where a separate compartment is provided for the nitrogen generator, the
compartment shall be fitted with an independent mechanical extraction ventilation system providing six air changes
per hour. The compartment is to have no direct access to accommodation spaces, service spaces and control
stations.

2.4.1.4 Where a nitrogen receiver or a buffer tank is installed, it may be installed in a dedicated compartment, in a
separate compartment containing the air compressor and the generator, in the engine room, or in the cargo area.
Where the nitrogen receiver or a buffer tank is installed in an enclosed space, the access shall be arranged only from
the open deck and the access door shall open outwards. Adequate, independent mechanical ventilation, of the
extraction type, shall be provided for such a compartment.

2.4.2 Indicators and alarms

2.4.2.1 In addition to the requirements in paragraph 2.2.4.2, instrumentation is to be provided for continuously
indicating the temperature and pressure of air at the suction side of the nitrogen generator.

2.4.2.2 In addition to the requirements in paragraph 2.2.4.5, audible and visual alarms shall be provided to include:

failure of the electric heater, if fitted.

low feed-air pressure or flow from the compressor.

high-air temperature; and

high condensate level at automatic drain of water separator.

PoON~

TMSA 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for all
vessel types within the fleet. The procedures include:

e  Maintaining safe tank atmospheres.
e Record keeping.

IMO: ISM Code

10.1 The Company should establish procedures to ensure that the ship is maintained in conformity with the
provisions of the relevant rules and regulations and with any additional requirements which may be established by the
Company.

IMO: SOLAS
Chapter II-2 Regulation 4
5.5.1.1 For tankers of 20,000 tonnes deadweight and upwards constructed on or after 1 July 2002 but before 1

January 2016, the protection of the cargo tanks shall be achieved by a fixed inert gas system in accordance with the
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requirements of the Fire Safety Systems Code, as adopted by resolution MSC.98(73), except that the Administration
may accept other equivalent systems or arrangements, as described in paragraph 5.5.4.

5.5.1.2 For tankers of 8,000 tonnes deadweight and upwards constructed on or after 1 January 2016 when carrying
cargoes described in regulation 1.6.1 or 1.6.2, the protection of the cargo tanks shall be achieved by a fixed inert gas
system in accordance with the requirements of the Fire Safety Systems Code, except that the Administration may
accept other equivalent systems or arrangements, as described in paragraph 5.5.4.

5.5.1.3 Tankers operating with a cargo tank cleaning procedure using crude oil washing shall be fitted with an inert
gas system complying with the Fire Safety Systems Code and with fixed tank washing machines. However, inert gas
systems fitted on tankers constructed on or after 1 July 2002 but before 1 January 2016 shall comply with the Fire
Safety Systems Code, as adopted by resolution MSC.98(73).

Inspection Guidance

The vessel operator should have developed procedures for the operation, inspection, testing and maintenance of the
vessel’s inert gas system which included the nitrogen generator and its associated equipment.

A record of inspection and maintenance of the inert gas plant, including defects and their rectification, should be
maintained on board.

These procedures and records may form part of the vessel’'s planned maintenance system.

It is recommended a warning sign is posted at an appropriate place to warn of the dangers of the oxygen-enriched
waste gases from the nitrogen generator.

It is recommended that a warning sign is posted at each entrance to the space(s) containing the air compressor,
nitrogen generator, nitrogen receiver or buffer tank warning of the dangers of asphyxiation in a nitrogen enriched
atmosphere.

Suggested Inspector Actions

e Sight, and where necessary review, the company procedures for the operation, inspection, testing and
maintenance of the vessel’s inert gas system which included the nitrogen generator and its associated
equipment.

e Inspect the nitrogen generator and its associated equipment including, where fitted:

o Air and nitrogen compressor.
o Feed air treatment system.
o PSA or membrane nitrogen. generating units.
o Nitrogen receiver or buffer tank.
e Verify the following visual and audible alarms are in good order:
o Failure of the electric heater, if fitted.
o Low feed-air pressure or flow from the compressor.
o High-air temperature.
o High condensate level at the automatic drain of the water separator.

e Where the air compressor and nitrogen generator, nitrogen receiver or buffer tank are installed in a
dedicated compartment, verify:

o That the independent mechanical extraction ventilation system is operating correctly.

o Safe entry procedures are posted at each entrance to the compartment.

o  Warning signs are posted at each entrance to the space warning of the dangers of asphyxiation in
a nitrogen enriched atmosphere.

e Where necessary, review the records of inspection, testing and maintenance of the inert gas system and
verify that scheduled inspections and maintenance on the equipment had taken place.
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Interview the accompanying officer to verify their familiarity with the purpose, operation, inspection, testing
and maintenance of the inert gas system including the nitrogen generator and its associated equipment and
the dangers of:

o An oxygen deficient atmosphere as a result of nitrogen leakage.

o An oxygen-enriched exhaust from the nitrogen generator.

Expected Evidence

The company procedures for the operation, inspection, maintenance and testing of the inert gas system.
The manufacturer’s instruction and maintenance manual for the nitrogen generator inert gas system.
The records of inspection, testing and maintenance of the inert gas system.

Potential Grounds for a Negative Observation

Where:

There were no company procedures for the operation, inspection, testing and maintenance of the vessel's
inert gas system which included the nitrogen generator and its associated equipment.
The accompanying officer was not familiar with the procedures for the operation, inspection, maintenance
and testing of the vessel’s inert gas system including the nitrogen generator.
The accompanying officer was not familiar with the dangers from:

o An oxygen deficient atmosphere as a result of nitrogen leakage.

o The oxygen-enriched exhaust from the nitrogen generator.
The record of inspection and maintenance of the inert gas plant, including defects and their rectification, was
missing or incomplete.
Any of the following visual and audible alarms was inoperative:

o Failure of the electric heater, if fitted.

o Low feed-air pressure or flow from the compressor.

o High-air temperature.

o High condensate level at the automatic drain of the water separator.
The independent mechanical extraction ventilation system serving a dedicated space containing the air
compressor and nitrogen generator or the nitrogen receiver or buffer tank was not operating correctly.
Where the air compressor and nitrogen generator, nitrogen receiver or buffer tank were installed in a
dedicated compartment, there were no safe entry procedures posted at each entrance to the compartment.

The nitrogen generator and its associated equipment was defective in any respect.

The entry procedures posted at the entrance of the space, or spaces, containing the air compressor,
nitrogen generator and nitrogen receiver or buffer tank, were not in alignment with the enclosed space entry
procedure in the SMS or,

Entry into a space or spaces containing the air compressor, nitrogen generator and nitrogen receiver or
buffer tank was authorised during the inspection without full compliance with the enclosed space entry
procedure.

Make an appropriate observation under question 5.5.1.
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8.3.3. Were the Master and officers familiar with the purpose, operation and testing of the
flue gas inert gas system, and had the system been operated and maintained in
accordance with the manufacturer’s instructions and company procedures?

Short Question Text
Flue gas inert gas system

Vessel Types
Qil, Chemical

ROVIQ Sequence
Engine Room, Engine Control Room

Publications

IMO: ISM Code

IMO SOLAS

OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.
IMO: FSS Code

IMO: Inert Gas Systems

Objective

To ensure the flue gas inert gas system always delivers inert gas in accordance with its design criteria.
Industry Guidance

OCIMFI/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition

11.1.5.2 Inert Gas system maintenance

The deck and engine departments should cooperate closely to ensure the IG system is maintained and operated
properly.

To demonstrate that the IG plant is fully operational and in good working order, a record of inspection of the plant,
including defects and their rectification, should be maintained on board.

IMO: Inert Gas Systems

1.3.3 'Inert gas plant' means all equipment specially fitted to supply, cool, clean, pressurize, monitor and control
delivery of inert gas to cargo tank systems.

IMO: FSS Code

Chapter 15

2.3.1 System requirements
2.3.1.2 Gas regulating valves

2.3.1.2.1 A gas regulating valve shall be fitted in the inert gas main. This valve shall be automatically controlled to
close, as required in paragraph 2.2.2.2. It shall also be capable of automatically regulating the flow of inert gas to the
cargo tanks unless means are provided to automatically control the inert gas flow rate.

2.3.1.2.2 The gas regulating valve shall be located at the forward bulkhead of the forward most gas-safe space
through which the inert gas main passes.
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2.3.1.3 Cooling and scrubbing arrangement

2.3.1.3.1 Means shall be fitted which will effectively cool the volume of gas specified in paragraph 2.2.1.2 and remove
solids and sulphur combustion products. The cooling water arrangements shall be such that an adequate supply of
water will always be available without interfering with any essential services on the ship. Provision shall also be made
for an alternative supply of cooling water.

2.3.1.3.2 Filters or equivalent devices shall be fitted to minimize the amount of water carried over to the inert gas
blowers.

2.3.1.4 Blowers

2.3.1.4.1 At least two inert gas blowers shall be fitted and be capable of delivering to the cargo tanks at least the
volume of gas required by paragraph 2.2.1.2.

2.3.1.4.3 When two blowers are provided, the total required capacity of the inert gas system shall be divided evenly
between the two and in no case is one blower to have a capacity less than 1/3 of the total required.

2.3.1.5 Inert gas isolating valves

For systems using flue gas, flue gas isolating valves shall be fitted in the inert gas mains between the boiler uptakes
and the flue gas scrubber. These valves shall be provided with indicators to show whether they are open or shut, and
precautions shall be taken to maintain them gastight and keep the seatings clear of soot. Arrangements shall be
made to ensure that boiler soot blowers cannot be operated when the corresponding flue gas valve is open.

2.3.1.6 Prevention of flue gas leakage

2.3.1.6.1 Special consideration shall be given to the design and location of scrubber and blowers with relevant piping
and fittings in order to prevent flue gas leakages into enclosed spaces.

2.3.1.6.2 To permit safe maintenance, an additional water seal or other effective means of preventing flue gas
leakage shall be fitted between the flue gas isolating valves and scrubber or incorporated in the gas entry to the
scrubber.

TMSA 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for all
vessel types within the fleet. The procedures include:

e Maintaining safe tank atmospheres.
e Record keeping.

IMO: ISM Code

10.1 The Company should establish procedures to ensure that the ship is maintained in conformity with the
provisions of the relevant rules and regulations and with any additional requirements which may be established by the
Company.

IMO: SOLAS
Chapter II-2 Regulation 4

5.5.1.1 For tankers of 20,000 tonnes deadweight and upwards constructed on or after 1 July 2002 but before 1
January 2016, the protection of the cargo tanks shall be achieved by a fixed inert gas system in accordance with the
requirements of the Fire Safety Systems Code, as adopted by resolution MSC.98(73), except that the Administration
may accept other equivalent systems or arrangements, as described in paragraph 5.5.4.
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5.5.1.2 For tankers of 8,000 tonnes deadweight and upwards constructed on or after 1 January 2016 when carrying
cargoes described in regulation 1.6.1 or 1.6.2, the protection of the cargo tanks shall be achieved by a fixed inert gas
system in accordance with the requirements of the Fire Safety Systems Code, except that the Administration may
accept other equivalent systems or arrangements, as described in paragraph 5.5.4.

5.5.1.3 Tankers operating with a cargo tank cleaning procedure using crude oil washing shall be fitted with an inert
gas system complying with the Fire Safety Systems Code and with fixed tank washing machines. However, inert gas
systems fitted on tankers constructed on or after 1 July 2002 but before 1 January 2016 shall comply with the Fire
Safety Systems Code, as adopted by resolution MSC.98(73).

Inspection Guidance

The vessel operator should have developed procedures for the operation, inspection, testing and maintenance of the
vessel's inert gas system which included the:

Boiler uptake valves.
Scrubber.

Demister.

Blowers.

Gas regulating valve.

A record of inspection and maintenance of the inert gas plant, including defects and their rectification, should be
maintained on board.

These procedures and records may form part of the vessel’'s planned maintenance system.

This question will only be allocated to a vessel with a flue gas system.

Suggested Inspector Actions

e Sight, and where necessary review, the company procedures for the operation, inspection, testing and
maintenance of the vessel’s inert gas system which included the:
o Boiler uptake valves.
o Scrubber.
o Demister.
o Blowers.
o Gas regulating valve.
e Inspect the inert gas plant located in the machinery spaces and verify that:
o Where the inert gas plant was contained in an enclosed room or space, safe entry procedures were
posted at each entrance to the room.
Each component of the inert gas system was in good order and free of inert gas or liquid leaks.
The inert gas pipelines and scrubber seawater lines were free of pinholes or temporary repairs.
Blowers were free of excessive vibration.
The actuators for the gas regulating valve and remote operated isolation valves were operating
automatically/remotely.
o Local or remote temperature or pressure sensing devices were connected and indicating
reasonable values
e Where necessary, review the records of inspection, testing and maintenance of the inert gas system and
verify that scheduled inspections and maintenance on the equipment had taken place.

O O OO

e Interview the accompanying officer to verify their familiarity with the purpose, operation, inspection, testing
and maintenance of the inert gas system including the:
o Boiler uptake valves.
o Scrubber.
o Demister.
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o Blowers.
o Gas regulating valve.

Expected Evidence

The company procedures for the operation, inspection, maintenance and testing of the inert gas system.
The manufacturer's instruction and maintenance manual for the flue gas inert gas system.
The records of inspection, testing and maintenance of the inert gas system.

Potential Grounds for a Negative Observation

There were no company procedures for the operation, inspection, testing and maintenance of the vessel's
inert gas system which included the:
o Boiler uptake valves.
o  Scrubber.
o Demister.
o Blowers.
o Gas regulating valve.
The accompanying officer was not familiar with the procedures for the operation, inspection, maintenance
and testing of the vessel’s inert gas system.
Where the inert gas plant was contained in an enclosed room or space, there were no safe entry procedures
posted at each entrance to the room.
The records of inspection and maintenance of the inert gas plant was missing or incomplete.
The gas regulating valve or remote controlled isolation valves were being operated on local control.
Local or remote temperature or pressure sensing devices were disconnected or defective.
There were significant gas or liquid leaks from the inert gas plant.
Blower(s) were suffering excessive vibration.
The inert gas plant was defective in any respect.

Where the entry procedures posted at the entrance(s) to the space or spaces containing the inert gas system were
not in alignment with the enclosed space entry procedure in the SMS or, entry into a space containing the inert gas
system was authorised during the inspection without full compliance with the enclosed space entry procedure, make
an observation under question 5.5.1.
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8.3.4. Were the Master and officers familiar with the company procedures for the
maintenance, testing and setting of the cargo tank high-level and high-high-level alarms,
and were these alarm systems fully operational and properly set?

Short Question Text
Cargo tank high level and overfill alarms.

Vessel Types
Qil, Chemical

ROVIQ Sequence
Cargo Control Room, Main Deck

Publications

USCG: Code of Federal Regulations. Title 46.

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
IMO: ISM Code

IMO SOLAS

IMO: IBC Code

Objective

To ensure that cargo tank high-level and high-high-level alarms are always fully operational, properly set and
used during all cargo loading, discharging and transfer operations.

Industry Guidance
USCG: Code of Federal Regulations. Title 46.
46 CFR § 39.2007 - Tankship liquid overfill protection - T/ALL.

(a) Each cargo tank of a tankship must be equipped with an intrinsically safe high-level alarm and a tank overfill
alarm.

(b) If installed after July 23, 1990, the high-level alarm and tank overfill alarm required by paragraph (a) of this section
must -

Be independent of each other.
Activate an alarm in the event of loss of power to the alarm system.
Activate an alarm during the failure of electrical circuitry to the tank level sensor; and

Be able to be verified at the tank for proper operation prior to each transfer. This procedure may be achieved
with the use of an electronic self-testing feature that monitors the condition of the alarm circuitry and sensor.

(c) The high-level alarm required by paragraph (a) of this section must -

e Activate an alarm once the cargo level reaches 95 percent of the tank capacity or higher, but before the tank
overfill alarm.

e Be identified with the legend “High-level Alarm” in black letters at least 50.8 millimetres (2 inches) high on a
white background; and

e Activate a visible and audible alarm so that it can be seen and heard on the vessel where cargo transfer is
controlled.

(d) The tank overfill alarm required by paragraph (a) of this section must -

e Be independent of the cargo gauging system.
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e Be identified with the legend “TANK OVERFILL ALARM” in black letters at least 50.8 millimetres (2 inches)
high on a white background.

e Activate a visible and audible alarm so that it can be seen and heard on the vessel where cargo transfer is
controlled and in the cargo deck area; and

e Activate an alarm early enough to allow the person in charge of transfer operations to stop the cargo transfer
before the tank overflows.

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
5.3.5 Overfill detection systems
High level alarms

Carriage requirements for certain cargoes require tanks to be fitted with high level alarms that are independent of any
alarms fitted to the closed gauging system. The alarm may be activated by either a float-operated switch, a capacitive
pressure transmitter, or an ultrasonic device. The activation point should be set to when the cargo is approaching the
normal full condition. Typically this limit will be set at 95%.

Tank overflow control systems (overflow alarms)
Tank overflow control systems should be set to alarm when the level in the tank reaches 98% of capacity.
Testing Alarms

All high level and overflow alarms should be tested in accordance with the manufacturer’s instructions to ensure
correct operation prior to cargo operations. This will confirm that the alarms are working correctly and can be relied
upon.

TMSA KPI 6.1.2 requires that procedures for pre-operational tests and checks of cargo and bunkering equipment are
in place for all vessel types within the fleet. Tests and checks of equipment may include:

e Alarms and trips.
e Tank gauging equipment.

IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

IMO: IBC Code
15.19 Overflow control

15.19.1 The provisions of this section are applicable where specific reference is made in column “0” in the table of
chapter 17 and are in addition to the requirements for gauging devices.

15.19.2 In the event of a power failure on any system essential for safe loading, an alarm shall be given to the
operators concerned.

15.19.3 Loading operations shall be terminated at once in the event of any system essential for safe loading
becoming inoperative.

15.19.4 Level alarms shall be capable of being tested prior to loading.
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15.19.5 The high-level alarm system required under 15.19.6 shall be independent of the overflow-control system
required by 15.19.7 and shall be independent of the equipment required by 13.1 (gauging devices).

15.19.6 Cargo tanks shall be fitted with a visual and audible high-level alarm which complies with 15.19.1 to 15.19.5
and which indicates when the liquid level in the cargo tank approaches the normal full condition.

15.19.7 A tank overflow-control system required by this section shall:

e come into operation when the normal tank loading procedures fail to stop the tank liquid level exceeding the
normal full condition.

e give a visual and audible tank-overflow alarm to the ship’s operator; and

e provide an agreed signal for sequential shutdown of onshore pumps or valves or both and of the ship’s
valves. The signal, as well as the pump and valve shutdown, may be dependent on operator’s intervention.
The use of shipboard automatic closing valves shall be permitted only when specific approval has been
obtained from the Administration and the Port State authority concerned.

IMO: SOLAS
Chapter II-2 Regulation 11
6.3.1 Preventive measures against liquid rising in the venting system

Provisions shall be made to guard against liquid rising in the venting system to a height which would exceed the
design head of cargo tanks. This shall be accomplished by high-level alarms or overflow control systems or other
equivalent means, together with independent gauging devices and cargo tank filling procedures. For the purposes of
this regulation, spill valves are not considered equivalent to an overflow system.

Inspection Guidance
For the purposes of this question, the term “high-high-level alarms” includes:

e  OQverfill alarms
e  Overflow alarms
e  Overflow control systems

In oil ships, high-level alarms may be integral to the fixed gauging system, but not high-high alarms.

In chemical ships, both high-level and high-high-level alarms must be independent of the fixed gauging system, and
each other.

The vessel operator should have developed procedures for the maintenance, setting and testing of the cargo tank
high-level and high-high-level alarm systems, including:

The mandatory use of the alarms during all cargo tank loading, discharging and transfer operations.
Set points for all alarms.

Testing procedures and frequency.

Records of testing and maintenance to be kept.

Guidance on the use of shipboard automatic closing valves, if fitted.

Procedure, based on risk assessment, to enable continued cargo loading, discharge or transfer operations
in the event of a failure of the cargo tank high-level or high-high-level alarm system or a single alarm for an
individual cargo tank.

The instruction within the planned maintenance system may form part of the procedures.

Suggested Inspector Actions
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Sight, and where necessary review, the company procedures for the maintenance, setting and testing of the
cargo tank high-level and high-high-level alarm systems.
Review the records of testing and maintenance of the cargo tank high-level and high-high-level alarm
systems.
Inspect the alarm indicator panels in the cargo control room or position and verify:

o The panel was switched on with all cargo tanks being monitored.

o The audible and visible alarms were operational.
Inspect the alarm equipment on deck including the audible and visible alarm fittings.

If safe to do so, request that the accompanying officer demonstrates the operation of the audible and visible
alarms on the deck area by the test activation of a high-high-level alarm on a randomly selected cargo tank.

Interview the accompanying officer to verify their familiarity with:
o The company procedures for the maintenance, setting and testing of the cargo tank high-level and
high-high-level alarm systems.
o The circumstances under which the cargo tank high-level and high-high-level alarm systems or
individual tanks alarms may be isolated and the safeguards to ensure they were always in
operation during cargo transfer operations.

Expected Evidence

The company procedures for the maintenance, setting and testing of the cargo tank high-level and high-
high-level alarm systems.

Records of the maintenance, testing and setting of the cargo tank high-level and high-high-level alarm
systems.

Potential Grounds for a Negative Observation

There were no company procedures for the maintenance, testing and setting of the cargo tank high-level
and high-high-level alarm systems.
The accompanying officer was not familiar with:

o The company procedures for the maintenance, testing and setting of the cargo tank high-level and
high-high-level alarm systems.

o The circumstances under which the cargo tank high-level and high-high-level alarm systems or
individual cargo tank alarms may be isolated and the safeguards to ensure they were always in
operation during cargo transfer operations.

The company procedures for the maintenance, testing and setting of the cargo tank high-level and high-
high-level alarm systems did not include:

o The mandatory use of the alarms during all loading, discharging and transfer operations.

Set points for all alarms.

Testing procedures and frequency.

Records of testing and maintenance to be kept.

Guidance on the use of shipboard automatic closing valves, if fitted.

Procedure, based on risk assessment, to enable continued cargo loading, discharge or transfer
operations in the event of a failure of the cargo tank high-level or high-high-level alarm system or a
single alarm for an individual cargo tank.

High-level and/or high-high-level alarms were not in operation at the time of inspection, during loading,
discharging or transfer operations.

High-level alarms were not fitted.

High-high-level alarms were not fitted.

High-level and high-high-level alarms were not independent of each other.

High-high-level alarms were not independent of the fixed tank gauging system.

High-level alarms were set at or above the high-high-level alarm activation point.

High-level and high-high-level alarm indicator panels etc. were not clearly identified as such.

High-level and/or high-high-level alarm audible and/or visible alarms were not operational in the cargo
control room or on deck.

OO0 OO0O
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e High-high-level alarms were not set at a level to allow the person in charge of transfer operations to stop the
cargo transfer before the tank overflows (typically 98% of the tank capacity).
e High-level and/or high-high-level alarms had not been regularly tested in accordance with the manufacturer’s
instructions.
e In a chemical ship, the:
o High-level alarms were not independent of the fixed gauging system.
o High-high-level alarms did not provide an agreed signal for sequential shutdown of onshore pumps
and/or valves and ship’s valves. (the signal may be dependent on operator intervention)
o Shipboard automatic closing valves were in use without the specific approval of the flag sate and or
port state authority.
The high-level and/or high-high-level alarms were permanently silenced or inhibited
The high-level and/or high-high-level alarms were defective in any respect.
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8.3.5. Were the Master, deck officers and deck ratings familiar with the company
procedures for dipping, ullaging and sampling flammable static accumulator cargoes in
non-inerted tanks, and were these procedures being followed?

Short Question Text
Gauging and sampling static accumulator cargo in non-inerted tanks.

Vessel Types
Qil, Chemical

ROVIQ Sequence
Cargo Control Room, Main Deck, Interview - Deck Rating

Publications
IMO: ISM Code
OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.

Objective

To ensure that the required additional precautions are taken when dipping, ullaging and sampling flammable
static accumulator cargoes in non-inerted tanks.

Industry Guidance

OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals

3.2 General precautions against electrostatic hazards

3.2.1 Overview

The safest way to protect from electrostatic risks is to conduct operations with tanks protected by 1G.

However, if a flammable atmosphere might be present, the following measures should be taken to prevent
electrostatic hazards:

e Bond metal objects to the metal structure of the tanker to eliminate risk of spark discharges between metal
objects that might be electrically insulated. This includes the metallic components of any equipment used for
dipping, ullaging and sampling.

e Remove any loose conductive objects that cannot be bonded.

The following additional precautions should be taken against static electricity during ullaging, dipping, gauging, or
sampling of static accumulator oils:

e Prohibit the use of conductive (metal) ullaging, dipping, gauging or sampling equipment during product
transfers into a tank and for 30 minutes after completion of operations to allow the settling of gas bubbles,
water or particulate matter in the liquid and the relaxation of any electrical charge. After the 30 minutes
settling time, metal ullaging, dipping, gauging or sampling equipment may be used but it must be effectively
bonded and securely earthed to the structure of the ship before it is introduced into the tank and must
remain earthed until after removal.

e Prohibit the use of all non-conductive (non-metal) containers of more than one litre capacity for dipping,
ullaging and sampling during loading and for 30 minutes after completion of product transfer into a tank.

Non-conductive (non-metal containers) of less than one litre capacity may be used for sampling in tanks at any time if
they have no conducting components and if they are not rubbed prior to sampling. Cleaning, with a high conductivity
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proprietary cleaner or soapy water, is recommended to reduce charge generation. To prevent charging, the container
should not be rubbed dry after washing.

Operations can be carried out at any time through a correctly designed and installed full depth sounding pipe. A
significant charge cannot accumulate on the surface of the liquid within the sounding pipe and so waiting time is not
required. Precautions to prevent the introduction of charged objects into a tank still apply and if metal equipment is
used it should be bonded before being inserted into the sounding pipe.

Detailed guidance on precautions to be taken during ullaging, dipping and sampling of static accumulator oils is given
in section 12.8.2. These precautions should be closely followed to avoid the hazards associated with the
accumulation of an electrical charge on the cargo.

12.8.2 Measuring and sampling non-inerted tanks
12.8.2.2 Introducing equipment to a tank
Measures to avoid charged objects.

Non-conducting and intermediate conducting materials may be acceptable in some circumstances, e.g. plastic
sample bottle holders can be lowered safely with natural fibre (intermediate conductivity) rope. Natural fibre rope
should be used because synthetic rope generates significant static charge when sliding rapidly through an operator’s
gloved hand. This type of apparatus needs no special bonding or earthing.

12.8.2.3 Sounding pipes

A sounding pipe is a conducting pipe that extends the full depth of the tank and is effectively bonded and earthed to
the tank structure.

A sounding pipe can be used at any time because, as long as it is designed and installed properly, it is not possible
for any significant charge to accumulate on the surface of the liquid within it. The pipe should be slotted to prevent
any pressure differential between the pipe and the tank and to ensure that true levels are indicated.

TMSA KPI 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for
all vessel types within the fleet. The procedures include:

e  Cargo and ballast handling.
IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

Inspection Guidance

The vessel operator should have developed procedures for dipping, ullaging and sampling flammable static
accumulator cargoes in non-inerted tanks that described the additional precautions to be taken against static
electricity including:

A description of the dipping, ullaging and sampling equipment to be used.

Bonding/earthing/cleaning procedures for this equipment.

Settling time after completion of operations.

Additional precautions if the vessel is not fitted with properly designed and installed full length sounding
pipes.

e Actions to be taken in the event of a failure of the fixed tank gauging system, if fitted.
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Information on the type of sounding pipes fitted should be clearly displayed at the cargo control position.
Ropes or tapes made of synthetic materials should not be used for lowering equipment into cargo tanks at any time.

This question will be allocated as follows:

e Oil tankers: not fitted with an inert gas system. Determined by HVPQ 9.15.1 answered in the negative.
e  Qil/ Chemical tankers: All.
e Chemical tankers: All.

Sugqggested Inspector Actions

e Sight, and where necessary review, the company procedures for dipping, ullaging and sampling flammable
static accumulator cargoes in non-inerted tanks.

o If the vessel is fitted with a fixed tank level gauging system but is not fitted with IG and not fitted with full
depth sounding pipes, the operator's procedure to be followed in the event of failure of the fixed gauging
system must be reviewed.

e  Observe dipping, ullaging and sampling taking place, if possible.
e Review cargo log books and records to verify compliance with company procedures.

e Interview the officer in charge of cargo operations to verify their familiarity with company procedures for
dipping, ullaging and sampling flammable static accumulator cargoes in non-inerted tanks.

e Interview a deck rating to verify their familiarity with company procedures for dipping, ullaging and sampling
flammable static accumulator cargoes in non-inerted tanks.

Expected Evidence

e  Company procedures for dipping, ullaging and sampling flammable static accumulator cargoes in non-
inerted tanks.

Cargo log books and records.
Drawings/plans relating to cargo tank sounding pipes.

Potential Grounds for a Negative Observation

e There were no company procedures for dipping, ullaging and sampling flammable static accumulator
cargoes in non-inerted tanks that described the additional precautions to be taken against static electricity
including:

o A description of the dipping, ullaging and sampling equipment to be used.

Bonding/earthing/cleaning procedures for this equipment.

Settling time after completion of operations.

Additional precautions if the vessel is not fitted with properly designed and installed full length

sounding pipes.

o Actions to be taken in the event of a failure of the fixed tank gauging system, if fitted.

e The officer in charge of cargo operations was not familiar with the company procedures for dipping, ullaging
and sampling flammable static accumulator cargoes in non-inerted tanks.

e Adeck rating was not familiar with the company procedures for dipping, ullaging and sampling flammable
static accumulator cargoes in non-inerted tanks as they related to their duties.

There was no information available on the type of sounding pipes fitted in the cargo tanks.

In a vessel fitted with a fixed tank level gauging system but not fitted with IG and not fitted with full depth
sounding pipes, the operator's procedure to be followed in the event of failure of the fixed gauging system
did not adequately address the additional precautions required for dipping, ullaging and sampling flammable
static accumulator cargoes in non-inerted tanks.

O O O
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e Metallic components of any equipment used for dipping, ullaging and sampling were not bonded to the metal
structure of the vessel.

e Metal ullaging, dipping, gauging or sampling equipment was introduced into a cargo tank during product
transfer or within 30 minutes of completion without the use of a full-length sounding pipe.

e A non- metal sampling container of more than one litre capacity was introduced into a cargo tank during
product transfer or within 30 minutes of completion without the use of a full-length sounding pipe.

e Ropes or tapes made of synthetic materials had been used for lowering ullaging and/or sampling equipment
into cargo tanks.

e A non-metal sampling container was rubbed dry prior to being introduced to a cargo tank.

e Sounding pipes used for dipping, ullaging and sampling cargo tanks were not metallic and/or did not extend
the full depth of the tank and/or were not effectively bonded and earthed to the tank structure.
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8.3.6. Were the Master and deck officers familiar with the company procedures for
loading flammable static accumulator cargoes into non-inerted tanks, and were these
procedures being followed?

Short Question Text
Loading static accumulator cargo into non-inerted tanks.

Vessel Types
Qil, Chemical

ROVIQ Sequence
Cargo Control Room, Main Deck

Publications
IMO: ISM Code
OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.

Objective

To ensure suitable precautions are always taken when flammable static accumulator cargoes are loaded into
non-inerted tanks.

Industry Guidance
OCIMFI/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.
3.1.4.3 Conductivity

Liquid non-conductors have conductivities of less than 50 pS/m (picoSiemens/metre). Such liquids are often referred
to as static accumulators.

Petroleum products, e.g. clean oils (distillates) including some low sulphur bunker fuels, frequently fall into this
category with typical conductivities being below 10 pS/m (relaxation time > 2s). Chemical solvents and highly refined
fuels can have conductivities less than 1 pS/m (relaxation time > 20s)

3.2 General precautions against electrostatic hazards
3.2.1 Overview
The safest way to protect from electrostatic risks is to conduct operations with tanks protected by IG.

However, if a flammable atmosphere might be present, the following measures should be taken to prevent
electrostatic hazards:

e Restrict the product flow to a maximum of 1 m/sec at the individual tank inlets, irrespective of design, during
the initial stages of product transfer into a tank, until:

o The filling pipe and any other structure on the base of the tank has been submerged to twice the
filling pipe diameter and all splashing and surface turbulence has ceased, and
o Any water collected in the pipeline has been cleared.

e |tis necessary to load at this restricted rate for a period of 30 minutes or until two pipeline volumes (i.e. from
delivery tank to ship’s tank) have been loaded into the receiving tank, whichever is the lesser.

e  Continue to restrict the product flow to a maximum of 1 m/sec at the tank inlet for the whole of the operation
unless the product is clean. A clean product, in this context, contains less than 0.5% by volume of free water
or other immiscible liquid and less than 10 mg/l of suspended solids.

e Avoid splash filling by employing bottom entry using a fill pipe terminating close to the bottom of the tank.

e Not blowing lines using compressed air
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See also

o 3.24 Filters
e 3.2.6 Free fall into tanks

12.1.7 Loading static accumulator oils
12.1.71 General

Petroleum distillates often have electrical conductivities of less than 50 picoSiemens per metre (pS/m) and so fall into
the category of static accumulators.

Since the conductivities of distillates are not normally known and may not be included in an SDS or other common
documents, they should all be treated as static accumulators unless they contain an anti-static additive that raises the
conductivity above 50 pS/m (for cautions on the effectiveness of anti-static additives, see section 12.1.7.9). A static
accumulator may carry enough charge to be an incendive ignition hazard during loading and for up to 30 minutes
after loading.

See also

12.1.7.3 During the initial filling of a tank

12.1.7.4 Minimising hazards from water

12.1.7.7 Spread loading

12.1.7.8 Limitation of product velocity (loading rates) after the initial filling period (bulk loading)
12.1.7.9 Anti-static additives

12.1.7.10 Loading different grades of a product into unclean tanks (switch loading)

12.1.14.7 Gas release in the bottom of tanks

TMSA KPI 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for
all vessel types within the fleet. The procedures include:

e Cargo and ballast handling.
IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

Inspection Guidance

The vessel operator should have developed procedures for loading flammable static accumulator cargoes into non-
inerted tanks that described the:

e |dentification of flammable static accumulator cargoes.
e Precautions to be taken against hazards from static electricity when loading these cargoes including:
o Minimising hazards from water.
Initial loading rates.
Bulk loading rates.
Spread loading.
Switch loading.
Use of anti-static additives.
Effect of filters in the pipeline.
Avoiding:
=  Free fall into tanks.

OO OO0OO0OO0O0
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= Splash loading.
=  Blowing lines with compressed air.

ISGOTT®6 table 3.1 identifies the following examples:

Static accumulators:

Benzene

Xylene

Gasoline (straight-run)
Diesel (ultra-low sulphur)
Lube oil (base)
Commercial jet fuel
Toluene

Kerosene

Diesel

Cyclohexane

Motor gasoline

Non accumulators

Fuel with anti-static additive
Heavy black fuel oils
Semi-conductive crude oil
Bitumen

Conductive crude oil
Alcohols

Ketones

Provided that:

e The tank is maintained in an inert condition, or
e The cargo is not a static accumulator, or
e |t can be guaranteed that the tank atmosphere is non-flammable,

Then no anti-static precautions are necessary. However, in case of doubt it should be assumed that a product is a
static accumulator, and the appropriate precautions should be taken.

This question will be assigned as follows:

e Qil tankers that are not fitted with an inert gas system. (HVPQ 9.15.1)
e Chemical tankers which are not fitted with a nitrogen generator. (HVPQ 9.31.1)

Sugqggested Inspector Actions

e Sight, and where necessary review the company procedures for loading flammable static accumulator
cargoes into non-inerted tanks.

Observe loading taking place, if possible.
Review cargo log books and records to verify compliance with company procedures.
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e Interview the officer in charge of cargo operations to verify their familiarity with company procedures for
loading flammable static accumulator cargoes into non-inerted tanks.

Expected Evidence

e Company procedures for loading flammable static accumulator cargoes into non-inerted tanks.
e Cargo log books and records.

Potential Grounds for a Negative Observation

e There were no company procedures for loading flammable static accumulator cargoes into non-inerted tanks
which described:
o The identification of flammable static accumulator cargoes.
o The precautions to be taken against hazards from static electricity when loading these cargoes.
e The officer in charge of cargo operations was not familiar with the company procedures for loading
flammable static accumulator cargoes into non-inerted tanks.
e A flammable static accumulator cargo was loaded into a non-inert tank with:
o Aninitial rate of more than 1 m/sec at the individual tank inlets.
o Aninitial rate of less than 1 m/sec at the individual tank inlets, but for shorter than the required
period:
=  30minutes or the time taken to load twice the content of the shore pipeline content
whichever is the lesser.
= But which must include the time to fill the tank to a depth equal to twice the diameter of the
filling pipe.
o A bulk rate of more than 1 m/sec when the cargo was not “clean”.
e A flammable static accumulator cargo was loaded into a non-inert tank:
o  Over the top.
o Insuch a way to produce splash filling.
e Upon completion of loading a flammable static accumulator, cargo lines were blown using compressed air.
e Alow volatility static accumulator cargo was loaded into an uncleaned non-inerted tank that had previously
contained a high volatility cargo, without following the precautions to be taken against hazards from static
electricity.
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8.3.7. Were the Master and officers familiar with the purpose, operation and calibration of
the inert gas system fixed oxygen analyser, and had the equipment been operated,
maintained and calibrated in accordance with the manufacturer’s instructions and
company procedures?

Short Question Text
IGS oxygen analyser

Vessel Types
Qil, Chemical

ROVIQ Sequence
Engine Control Room, Cargo Control Room, Engine Room

Publications

IMO: ISM Code

IMO SOLAS

OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.
IMO: FSS Code

IMO: Inert Gas Systems

Objective

To ensure the inert gas system always delivers inert gas with an oxygen content of not more than 5% by
volume to the cargo tanks at any rate of flow.

Industry Guidance
OCIMFI/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition
11.1.6 Use during cargo tank operations

Before the IG system is operated the tests required by the operations manual or the manufacturer’s instructions
should be carried out. The fixed oxygen analyser and recorder should be tested and proved to be in good order.
Portable oxygen and hydrocarbon meters should also be prepared and tested.

ISGOTT Checks pre-arrival Ship/Shore Safety Checklist

Part 1B. Tanker: checks pre-arrival if using an inert gas system
IMO: FSS Code

Chapter 15

2.2.1.2 The system shall be capable of:

.5 delivering inert gas with an oxygen content of not more than 5% by volume to the cargo tanks at any required rate
of flow.

2.2.4.2 Instrumentation shall be fitted for continuously indicating and permanently recording, when inert gas is being
supplied:

.2 the oxygen content of the inert gas.

IMO: Inert Gas Systems
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3.14.2 Clear instructions should be provided for operating, calibrating and testing all instruments and alarms. Suitable
calibration facilities should be provided.

3.14.7 The arrangement for oxygen analyser, recorder and indicating equipment should be as follows:

.9 Dependent on the principle of measurement, fixed zero and/or span calibration arrangements should be provided
in the vicinity of the oxygen analyser fitted with suitable connections for portable analysers.

TMSA 6.1.1 requires that procedures for cargo, ballast, tank cleaning and bunkering operations are in place for all
vessel types within the fleet. The procedures include:

e Maintaining safe tank atmospheres.
e Record keeping.

IMO: ISM Code

10.1 The Company should establish procedures to ensure that the ship is maintained in conformity with the
provisions of the relevant rules and regulations and with any additional requirements which may be established by the
Company.

IMO: SOLAS
Chapter II-2 Regulation 4

5.5.1.1 For tankers of 20,000 tonnes deadweight and upwards constructed on or after 1 July 2002 but before 1
January 2016, the protection of the cargo tanks shall be achieved by a fixed inert gas system in accordance with the
requirements of the Fire Safety Systems Code, as adopted by resolution MSC.98(73), except that the Administration
may accept other equivalent systems or arrangements, as described in paragraph 5.5.4.

5.5.1.2 For tankers of 8,000 tonnes deadweight and upwards constructed on or after 1 January 2016 when carrying
cargoes described in regulation 1.6.1 or 1.6.2, the protection of the cargo tanks shall be achieved by a fixed inert gas
system in accordance with the requirements of the Fire Safety Systems Code, except that the Administration may
accept other equivalent systems or arrangements, as described in paragraph 5.5.4.

5.5.1.3 Tankers operating with a cargo tank cleaning procedure using crude oil washing shall be fitted with an inert
gas system complying with the Fire Safety Systems Code and with fixed tank washing machines. However, inert gas
systems fitted on tankers constructed on or after 1 July 2002 but before 1 January 2016 shall comply with the Fire
Safety Systems Code, as adopted by resolution MSC.98(73).

Inspection Guidance

The vessel operator should have developed procedures for the operation, inspection, testing and maintenance of the
vessel's inert gas system which included the fixed oxygen analyser and gave guidance on:

e The method and frequency of calibration.
e Actions to be taken in the event of a failure of the fixed analyser.

These procedures and records may form part of the vessel’'s planned maintenance system and may refer to the
manufacturer’s instruction and maintenance manual for the fixed oxygen analyser.

A record of inspection and maintenance of the inert gas plant, including defects and their rectification, should be
maintained on board.

The fixed oxygen analyser must have been calibrated not more than 24 hours prior to starting of the inert gas system.
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Clear instructions should be provided for operating, calibrating and testing the fixed oxygen analyser in the vicinity of
the equipment.

Suggested Inspector Actions

Sight, and where necessary review, the company procedures for the operation, inspection, testing and
maintenance of the vessel’s inert gas system which included the fixed oxygen analyser.

Inspect the fixed oxygen analyser including the fixed zero and/or span calibration arrangements.

Verify that the local reading at the fixed oxygen analyser agrees with the remote indications of the oxygen
content in the cargo control room or station and the machinery space control room.

Review the calibration records of the fixed oxygen analyser and verify that it had been calibrated not more
than 24 hours before being used for each cargo, purging or inerting operation.

Where necessary review the records of inspection, testing and maintenance of the inert gas system and
verify that scheduled inspections and maintenance on the equipment had taken place.

Interview the accompanying officer to verify their familiarity with the purpose, operation and testing of the
fixed oxygen analyser including the:

o Method and frequency of calibration.

o Actions to be taken in the event of a failure of the fixed oxygen analyser.

Expected Evidence

The company procedures for the operation, inspection, maintenance and testing of the inert gas system.
The records of inspection, testing and maintenance of the inert gas system.

The manufacturer’s instruction and maintenance manual for the fixed oxygen analyser

The calibration records for the fixed oxygen analyser.

Potential Grounds for a Negative Observation

There were no company procedures for the operation, inspection, testing and maintenance of the vessel's
inert gas system which included the fixed oxygen analyser.
The accompanying officer was not familiar with the purpose, operation, inspection, testing and maintenance
of the fixed oxygen analyser including the:
o Method and frequency of calibration.
o Actions to be taken in the event of a failure of the fixed analyser.
The records of inspection and maintenance of the inert gas plant were missing or incomplete.
The fixed oxygen analyser had not been:
o Operated, maintained and calibrated in accordance with the manufacturer’s instructions and
company procedures.
o Calibrated within 24 hours prior to starting the inert gas system for each cargo, purging or inerting
operation.
The zero and/or span gas used to calibrate the fixed oxygen analyser was unsuitable, out of date or not
available.
There were no clear instructions provided for operating, calibrating and testing the fixed oxygen analyser in
the vicinity of the equipment.
The fixed oxygen analyser was defective in any respect.

If the local reading at the fixed oxygen analyser did not agree with the remote indications of the oxygen content in the
cargo control room or station and the machinery space control room, an observation should be made under question
8.3.19. Indicators and alarms for the inert gas system.
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8.3.8. Were the Master, officers and ratings familiar with the cargo system Emergency
Shutdown (ESD) system, where fitted, and/or the cargo pump emergency stop controls,
and was there evidence that the systems and equipment had been tested in accordance
with company procedures?

Short Question Text
Oil and Chemical Tanker ESD and/or cargo pump emergency stop controls.

Vessel Types
Qil, Chemical

ROVIQ Sequence
Interview - Deck Rating, Cargo Control Room, Pumproom, Main Deck

Publications

IMO: ISM Code

OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.
USCG: Code of Federal Regulations. Title 33.

Objective

To ensure that the cargo handling system or individual cargo pumps will be brought to a safe, static
condition, either automatically or manually, in abnormal circumstances.

Industry Guidance
OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.
12.1.6.3 Emergency Shutdown Plan

The ship and the terminal should have agreed an Emergency Shutdown (ESD) procedure and alarm and recorded it
on an appropriate form. This agreement sets out those circumstances when operations should stop immediately. It
also accounts for the possible dangers of a pressure surge caused by an ESD procedure.

12.1.6.4 Supervision

The following safeguards should be maintained throughout loading:

e All personnel concerned should fully understand the agreed standby notice period for the normally stopping
of cargo pumps on completion of loading and the emergency stop system for both the ship and terminal.

18.5 Emergency Shutdown systems

ESD systems for cargo transfers are used to stop the flow of cargo liquid and vapour in an emergency and bring the
cargo handling system to a safe, static condition.

It is recommended that tankers and terminals are provided with the necessary equipment to enable interconnections
of ESD systems.

As a minimum, ESD systems should:

e  Stop all cargo transfer pumps when an ESD is activated on the tanker or terminal.
e  Stop the tanker’s cargo transfer pumps when a terminal high level alarm is activated.

ISGOTT Checks pre-transfer Ship/Shore Safety Checklist:
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Part 5A. Tanker and terminal: pre-transfer conference (item 51)

TMSA KPI 6.1.2 requires that procedures for pre-operational tests and checks of cargo and bunkering equipment are
in place for all vessel types within the fleet.

Tests and checks of equipment may include:

e  Emergency Shutdown (ESD) System operation.
e Alarms and trips.
e Cargo and ballast pump tests.

Records of the tests and checks are maintained.
IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

USCG: Code of Federal Regulations. Title 33 Section 155.780
Emergency shutdown.

(a) A tank vessel with a capacity of 250 or more barrels that is carrying oil or hazardous material as cargo must have
on board an emergency means to enable the person in charge of a transfer operation to a facility, to another vessel,
or within the vessel to stop the flow of oil or hazardous material.

(b) The means to stop the flow may be a pump control, a quick-acting, power actuated valve, or an operating
procedure. If an emergency pump control is used, it must stop the flow of oil or hazardous material if the oil or
hazardous material could siphon through the stopped pump.

(c) The means to stop the flow must be operable from the cargo deck, cargo control room, or the usual operating
station of the person in charge of the transfer operation.

Inspection Guidance

The vessel operator should have developed cargo operation procedures for all vessel types within the fleet which
included:

e  The testing of Emergency Shutdown (ESD) systems, if fitted to the vessel.

e The periodic testing of automatic cargo pump shut down systems and associated sensors, if fitted to the
vessel.

e  The periodic testing of manual cargo pump shut down controls from all locations.
The testing of each cargo pump shut down system prior to each cargo operation.

The familiarisation of the vessel crew with the cargo system shut down controls and the circumstances in
which they should be activated.

Suggested Inspector Actions

e Sight, and where necessary review, the procedures which described the operation and testing of ESD
systems and/or cargo pump emergency stop controls.
e Review the most recent records for the testing of:
o The ESD system, where fitted.
o The automated cargo pump shut down systems and associated sensors, where fitted.
o The individual cargo pump emergency stop controls from each location provided.
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o The cargo pump shutdown system for each pump prior to use.

Interview a deck rating to verify their familiarity with:

The circumstances in which the cargo pump emergency stop control should be activated.

The locations of the cargo pump emergency stop controls.

The actions that should be taken once the cargo pump emergency stop control had been activated.
The danger of shutting a manifold valve against the flow while loading/discharging.

Expected Evidence

The company procedures which described the operation and testing of the ESD, where fitted, the cargo
pump automated shutdown, the cargo pump emergency stop controls and the cargo pump emergency stop
system.

The testing records for the ESD, where fitted, the cargo pump automated shutdown, the cargo pump
emergency stop controls and the cargo pump emergency stop system.

Potential Grounds for a Negative Observation

There was no company procedure which described the testing and operation of cargo system:

o Emergency shutdown systems.

o Automated cargo pump shutdown systems and associated sensors.

o Cargo pump emergency stop controls.
The testing of the ESD, automated shutdown or cargo pump emergency stop controls and systems had not
been tested in accordance with the company procedure.
The ESD system, automated cargo pump shutdown or cargo pump emergency stop controls or systems
were defective in any respect.
The manual ESD system control or the cargo pump emergency stop controls were not clearly marked and
ready for immediate use.
Access to a manual ESD system control or cargo pump emergency stop control was obstructed.
The accompanying officer was unfamiliar with the ESD system, where fitted.
The accompanying officer was unfamiliar with what abnormal or alarm conditions could cause a cargo pump
to shut down automatically.
The accompanying officer was unfamiliar with the company procedure for the testing of the ESD, automated
cargo pump shutdown and/or the testing of the cargo pump emergency stop controls.
An interviewed deck rating was unfamiliar with the location and operation of the cargo pump emergency stop
controls, the circumstances in which they should be activated or the actions to take after the emergency stop
control had been activated.
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8.3.9. Were the Master and officers familiar with the company procedures for the
inspection and testing of cargo, vapour and inert gas pipelines, and were records
available for these activities?

Short Question Text
Pressure testing and inspection of cargo, inert gas and vapour pipelines.

Vessel Types
Qil, Chemical

ROVIQ Sequence
Pumproom, Cargo Control Room, Main Deck

Publications

OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.
USCG: Code of Federal Regulations. Title 33.

USCG: Code of Federal Regulations. Title 46.

USCG: Marine Safety Manual

Vol. ll: Materiel Inspection

Objective

To ensure cargo, vapour and inert gas pipelines are regularly examined, and pressure tested when required,
to verify their condition.

Industry Guidance
OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition
11.3.2 Cargo and ballast system integrity

Any latent defect in the cargo system will usually reveal itself when the system is pressurised during the discharge
operation. It is good practice to pressure test cargo lines on a periodic basis, depending on the trade of the ship.
Although these pressure tests may provide an indication of the system’s condition at the time of the test, they should
not be considered a substitute for regular external inspection of the pipeline system and periodic internal inspections,
particularly at known failure points such as pump discharge bends and stub pipe connections.

12.1.15.3 Routine maintenance and housekeeping issues

Pipelines should be visually examined and routinely pressure tested to verify their condition. Other non-destructive
testing or examination, such as ultrasonic wall thickness measurement, may be appropriate but should always be
supplemented by a visual examination.

TMSA KPI 6.1.2 requires that procedures for pre-operational tests and checks of cargo and bunkering equipment are
in place for all vessel types within the fleet. Tests and checks of equipment may include:

e Cargo/bunker line pressure testing
IMO: ISM Code

10.1 The Company should establish procedures to ensure that the ship is maintained in conformity with the
provisions of the relevant rules and regulations and with any additional requirements which may be established by the
Company.

USCG: Code of Federal Regulations. Title 46.
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35.35-70 Maintenance of cargo handling equipment - TB/ALL.

(d) The cargo discharge piping of all tank vessels shall be tested at least once each year for tightness, at the
maximum working pressure.

USCG: Code of Federal Regulations. Title 33.
156.170 - Equipment tests and inspections

(c)(4) Each loading arm and each transfer pipe system, including each metallic hose, must not leak under static liquid
pressure at least 1 1/2 times the maximum allowable working pressure; and

(f) The frequency of the tests and inspections required by this section must be:
(3) For vessels, annually or as part of the biennial and mid-period inspections.
USCG: Marine Safety Manual, Vol. ll: Materiel Inspection

B6-29 Acceptance of Alternative Cargo Piping Test Pressures for Vessels.

Achieving test pressures of 150% MAWP for annual cargo piping tests on tank vessels is often impractical while
vessels are in service, where transfers are conducted by vacuum or suction method, or outside the shipyard where
special equipment is not available. Therefore, as provided by 33 CFR 156.107, alternative test pressures of not less
than 100% MAWP may be used for in-service annual cargo piping tests, provided that a 150% MAWP test of the
cargo piping is conducted at least twice in any five-year period. It is envisioned that the 150% MAWP tests will be
conducted during drydock periods at the discretion of the vessel owners or operators. Those vessels with longer
drydock intervals must make arrangements to conduct the 150% MAWP tests at least twice in any five-year period.
All alternatives must provide an equivalent level of safety and protection from pollution. Accurate records of the
required tests must be maintained aboard the vessel.

Inspection Guidance

The vessel operator should have developed procedures for the inspection and testing of cargo transfer system,
vapour and inert gas pipelines which should include the:

Frequency of visual external examinations of each type of pipeline.
Determination of the MAWP of the cargo transfer system.
Frequency of periodic hydrostatic pressure testing of cargo system pipelines.
Requirement for hydrostatic pressure testing of cargo system pipelines after repairs, sectional replacements
or modifications.
Marking of cargo system pipelines with the date and pressure of the last hydrostatic pressure test.
Details of the records required to be maintained of inspections and tests.
And may include:
o Periodic internal visual examinations of sections of each type of pipeline.
o Non-destructive testing, such as ultrasonic wall thickness measurement of sections of each type of
pipeline.

The instructions in the planned maintenance system may form part of the procedures.
External visual examination of pipelines should cover all components including:

Flanges and their bolts.

Expansion couplings.

Local and/or remote pressure gauge and thermometer inserts or connections
The condition and adjustment of U bolts and any rubbing inserts.
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The cargo transfer system should be hydrostatically pressure tested to the 100% maximum allowable working
pressure (MAWP) at least annually.

The cargo transfer system, which includes the crude oil washing line, should be hydrostatically pressure tested to at
least 150% MAWP at least twice within any five-year period.

The cargo transfer system includes the discharge pump and piping between the pump and the vessel's manifold,
excluding any non-metallic, i.e. flexible, hoses.

In this context, the maximum allowable working pressure (MAWP) can be assumed to be either the pressure at which
the cargo transfer system relief valve is set or, where no relief valve is fitted, the maximum discharge pressure that
can be developed by the vessel's pump. For centrifugal pumps this is the pressure developed by the pump at zero
flow conditions.

Cargo transfer system pressure testing should be a hydrostatic test. Pressure testing using compressed air or inert
gas is not acceptable.

Sugqggested Inspector Actions

e Sight, and where necessary review, the company procedures for the inspection and testing of cargo, vapour
and inert gas pipelines.
o Review the records of the inspection and testing of cargo, vapour and inert gas pipelines and verify that:

o The MAWP of the cargo transfer system had been determined and documented.

o Each pipeline had been visually inspected in accordance with the company procedure.

o Each cargo system pipeline had been hydrostatically pressure tested to 100% of MAWP annually.
o Each cargo system pipeline had been hydrostatically pressure tested to 150% of MAWP at least

twice in the previous five years.
e During the inspection, observe the visual condition of the cargo, vapour and inert gas pipelines.

o Where necessary, compare the observed condition of the pipelines with the records of the inspection and
testing of cargo, vapour and inert gas pipelines.

e Interview the accompanying officer to verify their familiarity with:
o The items to pay attention to when conducting a visual inspection of the cargo, vapour or inert gas
pipelines.
o How and when the previous hydrostatic pressure test of the cargo system pipelines had been
conducted.

Expected Evidence

e  The company procedures for the inspection and testing of cargo, vapour and inert gas pipelines.
e  The determination of the MAWP of the cargo pipeline system.
e Records of the inspection and testing of cargo, vapour and inert gas pipelines.

Potential Grounds for a Negative Observation

e There were no company procedures for the inspection and testing of cargo, vapour and inert gas pipelines
that included:
o The frequency of visual external examinations
o The frequency of hydrostatic pressure testing of cargo transfer systems.
o The requirement to hydrostatically pressure test a cargo transfer system after repairs, modifications
or sectional replacement.
o Records to be maintained of inspections and tests.
e The accompanying officer was not familiar with the company procedures for the inspection and testing of
cargo, vapour and inert gas pipelines.
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e  The MAWP of the cargo transfer system had not been determined and documented.

e  The determination of the MAWP of the cargo transfer system was inconsistent with the ship's drawings or
cargo pump performance curves.

e The cargo transfer system had not been hydrostatically pressure tested to 100% MAWP within the last 12
months.

e  There was evidence that cargo system piping had undergone repairs, modifications or sectional replacement
that would potentially affect its integrity since the last hydrostatic test without being retested upon completion
of the work.

e The cargo transfer system had not been hydrostatically pressure tested to at least 150% MAWP at least
twice within any five-year period.

e The cargo transfer system pressure testing was performed using compressed air or inert gas.
Cargo system pipelines were not marked with the date and pressure of the last test.

Cargo, vapour or inert gas pipelines had not been inspected and/or tested as required by company
procedures.

e  There were no records of the inspection and testing of cargo, vapour and/or inert gas lines as required by
company procedures.

e Inspection of the cargo, vapour and/or inert gas pipelines indicated that the required inspections and tests
had either not been performed or were ineffective.

e The visual inspection of the cargo system, vapour or inert gas pipelines determined that the pipelines or any
of their components were in an unsatisfactory condition.
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8.3.10. Were the Master and officers familiar with the company procedures for the
inspection, testing and operation of the vapour collection system, and was this
equipment in satisfactory condition?

Short Question Text
Vapour collection system.

Vessel Types
Qil, Chemical

ROVIQ Sequence
Cargo Control Room, Main Deck

Publications

IMO: ISM Code

OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.
IMO: MARPOL

ICS: Tanker Safety Guide (Chemicals) - Fifth Edition

IMO: MSC/Circ.585 Standards for vapour emission control systems

Objective

To ensure that the vapour collection system is in satisfactory condition and operated correctly when
required.

Industry Guidance
OCIMF/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.
11.5 Vapour recovery systems

Vapour recovery systems fall into two categories:

e Those systems conforming to IMO guidelines that provide a system for returning cargo vapours to the shore
for reclaiming or incinerating. These are known as VECS (see section 23.7.7)

e Proprietary systems for recovering petroleum liquid or vapour that would otherwise be vented during the
loading operation or during the loaded passage. These are known as vapour recovery systems.

Personnel who operate VECS and vapour recovery systems should be fully trained to use them.
23.7.7 Loading at terminals with Vapour Emission Control Systems
23.7.7.1 General

...The IMO has developed international standards for the design, construction and operation of vapour collection
systems on tankers and VECs at terminals...

Note that VECs can serve tankers fitted with IG systems as well as non-inerted tankers.

ISGOTT Checks pre-transfer Ship/Shore Safety Checklist

Part 5A. Tanker and terminal: pre-transfer conference
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Iltem 56 Vapour return line operational parameters are agreed. (11.5, 18.3, 23.7.7)
ICS: Tanker Safety Guide (Chemicals) - Fifth Edition
5.9 Vapour Return Systems

The purpose of vapour return systems is to ensure that cargo vapours are not released to the atmosphere. Vapour
return lines on chemical tankers are either connected to the ship’s P/V line or, if the ship is fitted with an inert gas
system, to an extension of that system.

The IBC Code requires the ship to be able to return vapours of most toxic chemicals to shore.
IMO: MSC/Circ.585 Standards for vapour emission control systems

1.1 These standards have been developed for the design, construction and operation of vapour collection systems on
tankers and vapour emission control systems at terminals.

1.2.10 “Vapour collection system” means an arrangement of piping and hoses used to collect vapour emitted from a
tanker’s cargo tanks and transport the vapour to a vapour processing unit.

2.2.1 Each chemical, product or crude carrier should have vapour collection piping which is permanently installed with
a tanker vapour connection located as a close as practical to the loading manifold. In lieu of permanent piping,
Administrations may permit chemical tankers to have a permanent vapour connection at each cargo tank for
connection to a vapour hose which should be kept as short as practicable.

2.6.4 Each tanker equipped with a vapour collection system that is common to two or more tanks should be fitted with
a pressure sensing device that senses the pressure in the main vapour collection line for those tanks, and which:

1. has a high-pressure alarm that alarms at a pressure of not more than the lowest pressure relief valve setting
in the cargo tank venting system; and

2. has a low-pressure alarm that alarms at a pressure of not less than atmospheric pressure for an inerted
tanker, or the lowest vacuum relief valve setting (i.e. that setting nearest to atmospheric pressure) in the
cargo tank venting system for a non-inerted tank vessel.

2.8.1 Each person in charge of a transfer operation utilizing a vapour emission control system should have completed
a training programme covering the particular system installed on the tanker. The training should encompass the
purpose and principles of operation of the vapour emission control system and provide an understanding of the
equipment involved and associated hazards. In addition, the training should provide an understanding of operating
procedures including testing and inspection of equipment, pre-transfer procedures, piping connection sequence,
start-up procedures, normal operations and emergency procedures. Training should also include an understanding of
the shoreside terminal equipment and operating procedures.

2.9.1 Tanker transfer procedures should contain information on the tanker’s vapour collection system including:

1. Aline diagram of the tanker’s vapour collection piping indicating the locations and purpose of all control and
safety devices.

The maximum allowable transfer rate as limited by the venting capacity of the pressure or vacuum relief
valves, or any other factor which would limit the transfer rate.

The maximum pressure drop in the vessel’s vapour collection system for various transfer rates.

The relief settings of each pressure and vacuum valve.

Pre-transfer procedures, and

Procedures to be followed in the event of a fault during vapour collection operations.

N
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TMSA KPI 10.1.3 requires that procedures minimise marine and atmospheric emissions and ensure that they are
always within permitted levels. Procedures may include:

e Methods of minimising emissions.
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e VOC management.
IMO: ISM Code

7 The Company should establish procedures, plans and instructions, including checklists as appropriate, for key
shipboard operations concerning the safety of the personnel, ship and protection of the environment. The various
tasks involved should be defined and assigned to qualified personnel.

IMO: MARPOL
Annex VI
Chapter 3 Regulation 15

1 If the emissions of VOCs from a tanker are to be regulated in a port or ports or a terminal or terminals under the
jurisdiction of a Party, they shall be regulated in accordance with the provisions of this regulation.

5 A tanker to which paragraph 1 of this regulation applies shall be provided with a vapour emission collection system
approved by the Administration taking into account the safety standards for such systems developed by the
Organization* and shall use the system during the loading of relevant cargoes.

*Refer to Standards for vapour emission control systems (MSC/Circ.585)
Inspection Guidance
The vapour collection systems on board oil and chemical tankers are also variously described as:

e  Vapour Control Systems (VCS)
e Vapour Emission Control Systems (VECS)
e Vapour Return Systems

The vessel operator should have developed procedures for the inspection, testing and operation of the vapour
collection system which included:

e Aline diagram of the vessel’s vapour collection piping indicating the locations and purpose of all control and
safety devices.

The initial transfer rate.

The maximum allowable transfer rate as limited by the venting capacity of the pressure or vacuum relief
valves, or any other factor which would limit the transfer rate.

e The maximum pressure drop in the vessel’s vapour collection system for various transfer rates.
e The relief settings of each pressure and vacuum valve.

e Pre-transfer procedures, including tests of P/V valves, tank level gauges and alarms, and high- and low-
pressure alarms.

Procedures to be followed in the event of a fault during vapour collection operations.
Training and familiarisation requirements.

These procedures may be in the form of a dedicated system manual approved by the Flag State or recognised
organisation (such as a class society).

The pressure sensing device in the system should have an indicator and visible and audible high- and low-pressure
alarms at the cargo control room or position.
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This question will only be allocated to:

e QOil vessels when HVPQ 9.9.1 “Is a vapour return system fitted?” is answered in the affirmative.

e Chemical vessels when the vessel operator had declared through the Pre-inspection questionnaire that the
vessel is fitted with a vapour collection system.

Suggested Inspector Actions

e Sight, and where necessary review, the company procedures for the inspection, testing and operation of the
vapour collection system.

e Review, if available, the records of cargo operations, including tank pressures, where the vapour control
system had been used.
Review, where necessary, vapour collection system training/familiarisation records.
During the deck inspection:
o Observe the operation, condition and configuration of the vapour collection system.
o  Where provided on chemical tankers, inspect any vapour hoses used for direct connection at the
cargo tank.

e Verify the satisfactory operation of the visible and audible high- and low-pressure alarms at the cargo control
room or position.

e Interview the accompanying officer to verify their familiarity with the company procedures for the inspection,
testing and operation of the vapour collection system.

Expected Evidence

The company procedures for the inspection, testing and operation of the vapour collection system.
The vapour collection system manual.
Cargo operations records and checklists relating to the last occasion the vapour collection system was used.

The maintenance and testing records for any vapour hoses provided on chemical tankers in accordance with
IMO MSC/Circ.585 2.2.1.

Potential Grounds for a Negative Observation

e  There were no company procedures for the inspection, testing and operation of the vapour collection system
which included:
o Aline diagram of the tanker’s vapour collection piping indicating the locations and purpose of all
control and safety devices.
o The initial transfer rate
o The maximum allowable transfer rate as limited by the venting capacity of the pressure or vacuum
relief valves, or any other factor which would limit the transfer rate.
o The maximum pressure drop in the vessel’s vapour collection system for various transfer rates.
o The relief settings of each pressure and vacuum valve.
o Pre-transfer procedures, including tests of P/V valves, tank level gauges and alarms, and high- and
low-pressure alarms.
o Procedures to be followed in the event of a fault during vapour collection operations.
o Training and familiarisation requirements.
e The accompanying officer was not familiar with the company procedures for the inspection, testing and
operation of the vapour collection system.

The pressure sensing device in the main vapour collection line was inoperative.

The visible and audible high- and low-pressure alarms at the cargo control room or position were defective
in any respect.

e The high- and low-pressure alarms were not set as required by company procedures.

e There was no evidence that the person(s) in charge of transfer operations had received suitable
training/familiarisation covering the particular system installed on the tanker.
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e The vapour collection system was not approved by the Flag State or recognised organisation (such as a
class society).

e Where vapour hoses were provided onboard chemical tankers in accordance with IMO MSC/Circ.585 2.2.1,
there was no evidence of proper maintenance and testing

e The vapour collection system was defective in any respect.
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8.3.11. Were the Master, deck officers and deck ratings familiar with the company
procedures for cargo tank washing after the carriage of volatile products in a non-inert
atmosphere, and had these procedures been followed?

Short Question Text
Oil and chemical tank cleaning in non-inert tanks.

Vessel Types
Qil, Chemical

ROVIQ Sequence
Interview - Deck Rating, Cargo Control Room, Main Deck

Publications
IMO: ISM Code
OCIMF/ICS: International Safety Guide for Qil Tankers and Terminals. Sixth Edition.

Objective

To ensure that tank washing operations after the carriage of volatile products in a non-inert atmosphere are
always conducted safely, and in accordance with the recommendations of ISGOTT6.

Industry Guidance
OCIMFI/ICS: International Safety Guide for Oil Tankers and Terminals. Sixth Edition.

Reference should always be made to the full text of ISGOTT6 Section 12.3 Tank Cleaning. Edited extracts below are
for reference only and are not exhaustive.

12.3.5.2 Washing in a non-inert atmosphere

Non-inert cargo tank washing should only be done when both the source of ignition and the flammability of the tank
atmosphere are controlled. To do this, the following precautions should be taken.

To control the fuel in the tank atmosphere

Before washing

e  Flush the tank bottom with water, so that all parts are covered, then strip.
e  Flush the piping system with water (including cargo pumps, crossovers and discharge lines).
e Ventilate the tank to reduce the gas concentration of the atmosphere to 10% or less of the LFL

During washing

e  Monitor the change in LFL percentage by testing the atmosphere frequently and at various levels in the tank.

e Maintain the tank atmosphere at not more than 35% LFL. If the gas level reaches 35% at any measured
location within a tank, immediately stop the washing in that tank.

e Only resume washing when continued ventilation has reduced the gas concentration to 10% or less of the
LFL and is able to maintain it.

To control the sources of ignition in the tank

e Restrict the throughput of individual tank washing machines to no greater than 60 m3/hr.
e Keep the total water throughput per cargo tank as low as practicable. Do not let it exceed 180 m3/hr.
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e Different washing methods create different risks, so follow these precautions when tank washing in non-inert
conditions:
o Never use recirculated wash water
o Never inject steam into a tank that may contain hydrocarbon vapours and that is in a non-inert
condition.

e Make up and test the electrical continuity of all hose connections before introducing any portable washing
machines to the tank.

e Introduce sounding rods and other equipment into the tank using a full depth sounding pipe. If a full depth
sounding pipe is not fitted, ensure that any metallic components of the sounding rod or other equipment are
bonded and securely earthed to the ship before introducing them to the tank and that they remain earthed
until removed.

e Observe this precaution during washing and for five hours afterwards to allow enough time for any mist
carrying a static charge to dissipate. If the tank is continuously mechanically ventilated after washing, this
can be reduced to one hour. During this time:

o A metal interface detector can be used if earthed to the ship by a clamp or bolted metal connection.

o A metal rod on the end of a metal tape can be used if earthed to the ship by a clamp or a bolted
metal connection.

o Do not use a metal sounding rod suspended on a fibre rope, even if the end at deck level is
fastened to the ship. The rope cannot be relied on to provide an earthing path.

o Entirely non-metallic equipment may be used, e.g. a wooden sounding rod suspended on a natural
fibre rope, without earthing.

o Do not use ropes made of synthetic polymers to lower equipment into cargo tanks.

12.3.6.2 Portable hoses for fixed and portable tank washing machines

Bonding wires should be incorporated within all portable tank washing hoses to ensure electrical continuity. Couplings
should be connected to the hose in a way that ensures effective bonding.

Hoses should be indelibly marked for identification. A record should be kept showing the date and the result of
electrical continuity testing.

12.3.6.3 Testing tank cleaning hoses

All hoses supplied for tank washing machines should be tested for electrical continuity in a dry condition before use.
In no case should the resistance exceed six ohms per metre length.

12.3.6.5 Free fall

It is essential to avoid the fr