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CHSPTER I

IKNTRODMNICT T OR

VENEZUELA.
LOCATION, SIZE and EXTENT.

Veneruela, that is located on the northern coast of
South America, covers an area of 912,050 sg km (352,143
sq mid), extending 1,478 km (924 mi) WNW-ESE and 1,175 km
(730 mi)>» NNE-SSW. It is bordered on the north by the
Caribbean Sea and the Atlantic Ocean, on the east by
Guyana, on the south by Brazil, and on the west by Colom-—
bia, with a total boundary length of 7,609 gm (4,728 mi).

There are 72 offshore islands.
ECONOMY .

For over 45 years the economy has been émmpletely
dominated by the petroleum industry, and by the early
1280s o0il exports accounted for 95% of all export value.

In 1982, Venezuela was the world’s third-largest oil
exporter and seventh-largest producer. Together with
Mexico and the North Sea area, Venezuela is among the
most important producers of o0il for the western world
outside of the Middle East, with & net exportable
capacity nowadays of about 1.5 million barrels of oil per
day (agreed to OPEC’s limit). The output of natural gas
is 17,000 million m°.

In 1982, proved oil reserves were estimated at 24.6
billion barrels, and the Orinoco tar belt, was estimated
to contain reserves of at least 700 billion barrels of a
heavy—grade petroleum.

On 29 August 1975, President C.A. Perez signed into




law the 0il Industry Nationalization Act, under which all
concessions to private oil companies were rescinded as of
31 December 1975. A state holding company, Petroleum of
Venezuela (Petroleos de Venezuela or Petroven now PDVSA),
was established in September 1975 with an initial
capital of $465 million. PDVS8A obtained a B50-year renewva-
ble monopoly over Venezuelan petroleum production, begin-
ning 1st. January 1976.

Within a few years, PDVE8A’s 14 original operating
companies were combined into four:’
-~ l.agoven, the largest subsidiary, formerly the Creocle

Petroleum Corporation, an Exxon affiliate.

- Maraven, formerly a Royal Dutch/Shell subsidiary.
- Meneven, formerly Mene Grande, a Gulf subsidiary and

-~ Corpoven, including the former Mobil 0il subsidiary.

After the 0il Industry Nationalization Acth, in
January 1st, 1976 PDVSA or Petroleos de Venezuela’s had
renewed its fleet by replacing 12 tanker ships with
average age of 18 years old with 19 ships of 7 years ave-
rage age. ‘

Furthermore Venezuela accepted in August 1984, for
parlamentary law the International Convention on
Standards of Training, Certification and Watchkeeping for
Seafarers, 1978 ( §TCW ).

This paper explains the design and implementation of
specialized training courses for officers and ratings in
tanker operation according to minimum guidelines laid
down by the IMO 8TCW Convention, with the objetive of
promoting safety of life and property at sea and protec-—

tion of the marine environment.

Another important occurrence which took place a few

years ago, about 1980 was the start of trading activities




in chemical products.

In view of the big request of this kind of products
to national and international level, and the need to
export the products manufactured by the Venezuwelan Moron
Petrochemist, a Venezuelan private compaﬂ& called Venezo-
lana de Transportes Quimicos C.A., ( Ventransguim » or
Venezuelan Chemical Transport acquired in 1980 a chemical
tanker which was brought from Belgium. The main charac—
teristics of this tanker are listed helow.

At the time of purchase of this tanker there were no
personmel to man this type of ship and so the company had
to send some officers and ratings to the U.8.A. for
training in the operation, handling and safety procedures
of this special type of ship.

Since the start of this company the practice of
sending these personnel for training in the U.8.A. has
continued.

Main Characteristics of chemical tanker:

MNEBME Y e o nsnnnnunnnannerssannass TUrpial.
BhipOWIEL . s nsaannssasnnnasnannsas Ventransguim.
TYPElnaserennsnacnnnnanssannnns Chemical tanker.
Trad@tannsenasssnnnsncncnsanas OC@angoing.

Year and country of build:.... 1970, Belgium.
Classification Society:....... Lloyd Register.
GRT e ennnnannannenssnnnnansnaas 11,085 T.
Dwbiewrnaoeennassnanannnnnannas 18,715 T.

L AQUAT S s aneunnnunnnnrnnnennnes 21,920 mo.

CPEW. csennsonunsnuansnnannnnusna

= Gl

3.
58.58 m.

B[‘Eadth:--.-----------------.. 22-15 Ma

lLengthfsescnnssnnnnnananacanns

Draugthite.eivavsnannncsnannanans Tué?7 m.
Propulsioni.cececccscssnsncanans 1 Diesel.
POWED S scnanannnannannnnnnaansna 7,800 Hp.

SpEedic.scacnansnnssuansnssnasas 15 knots.

0y}




THE NATIONALIZATION OF THE VENEZUELA OIL INMDUSTRY.
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CHAaAPTER M

THE VERNEZUEL._aid XL INDULISTRY
PFRlAT LORNSL_ LT Za8T O P TaalE R
FLEET

TRANSITION PERIOD OF OIL NATIONALIZATION INDUSTRY ABROUT
THE RENEWED OIL TANKER FLEET.

On the implementation of the 0il Industry Nationali-
zation Act on 1st. January 1976'Venezuela nationalized
its oil industry and so became the owner.

At this time Venezuela had a fleet of fourteen (140
ships with average age of 18 years, all operated and
marned by Trans—nmational companies. This fleet which
included one ship owned by one Venezuelan shipowner
comprised of:

- 8ix (6} ships operated by Creole Petroleum Corporation.

- Five (5) ships operated by Shell 0il Company.

- Two (2) ships operated by Venezuelan Petroleum Corpo-
ration (CORPOVEN).

- One (13} ship operated by the Venezuelan shipowner

(Navemar?).

Except for the two (2) ships operated by CORPOVEN
which were about 2 years old at the time, the others
which were steam ships of the 1960‘s operated practically
a coastal service or cabotage between Aruba and Curazao
refineries.

The 0il Industry Nationalization Act brought all the

o0il industry infrastructure and operation that were




located in Venezuela under national ownership, however
the trading with client and marketing of products
remained with the trans-national since Venezuela itself
did not have its own clients. This part of the operation

naturally could not have been nationalized.

Venezuela therefore, had to sign trading pacts with
SOMme countfies in attempt to maintain continuity in the
trading and selling of crude and refined products.

In signing these pacts however although Venezuela had
a thriving oil industry in terms of products, rcefinery,
ete, obtaining the ships to transport the products to
these new clients was a very serious problem since as
mentioned earlier they were all operated and manned by
trans—national companies.

It should be noted here, that, although the oil
industry had many development projects on hand the
gquestion of ships and transport was not a very high

priority at this moment.

In 1977 the size of the fleet started decreasing and
going out of service at a time when there was intensive
exploitation of petroleum products and a corresponding
very high cabotage traffic. It was observed and seen in
many ways that transportation was necessary and so should
become a priority, now that these ships were reaching the
end of their operating days.

In that year (19773, a guide-line plan was estab-
lished which outlined the necessity to get new ships to
raeplace those in the fleet. In the interim PDVSA had been
operating with a few own ships in order to satisfy the
national market for flag reasons. Ships were also char—
tered in order to maintain the necessary service with

clients.




TYPES, QUANTITY, SERVICE, MODERN TECHNOLOGY AND MANNING
POLICY OF THE VENEZUELAN SHIP TANKERS.

The first ships were acquired in 1978. There were
ships of large tonnage ordered by shipowners who had the
expentancy that the oil business and markets would con-
tinue to get better and so had these ships for sale. Four
(4) of these ships each of 30,000 tons deadweight were
purchased. The Caruao and the Pariata were bought by
Maraven while the Quiriquire and the Santa Rita were
bought by Lagoven and all were carriers of refined
products.

In 1979 discussions were started by PDVEA to acquire
the tanker ship Borburata which was under construction in
the Puerto Cabello shipyard .in Venezuela. Also in 1981
0il companies went to the ship market and purchased four
(42 more ships in the range of 60,000 tons deadweight.
Twa (2) were bought by Lagoven and two (2) by Maraven.
Similar to the ships purchased in 1978 these were ships
built by shipowners who predicted continued expansion of
the industry but prefered to sell when the market situa-
tion appeared to decline. These ships were asigned to
the transport of crude.

In this process of acguisition, by 1282 Venezuela was
able to phase out the older ships which it acquired under
the Nationalization éct in 1976 and so have a relatively

.newer and younger fleet.

In 1983 as a result of +the implementation of the
National Gas Plan, Maraven acquired two (2) Liquefied
Petroleum Gas (LPG) tankers, also involved in this plan
were the Cardon and E1l Palito refineries and both the
local and international markets were the targets.

The national gas plan in Venezuela was aimed at




expanding the natural gas operation through making it
available for local use and for export. Also in this year
Lagoven acquired two (2) more crude oil tankers each of
70,000 tons deadweight.

In 1984 the last two (2) ships in the renewal process
of the tanker fleet were acquired by Lagoven. These were
two (2) 15,000 tons deadweight asphalt carriers.

The new fleet which totalled nineteen (19) tanker
ships was distributed as follows:s
- 10 ships operated by Lagoven,
~ 7 ships operated by Maraven and

- 2 ships operated by Corpoven.

In terms of tommage the deadweight which was 320,000
tons before the NMationalization Act in 1976 increased to
almost 800,000 tons in 1985 and with this increase was
the capacity to transport more petroleum products.

This also helped to consolidate the market and
increase the cabotage traffic and the same time started
the international trading transporting petroleum with our
own ships.

There was also the significant occurrence of the
transfer from steam to diesel propulsion technology. This
was an important factor since the ships on short  round
trips made between 80 to 20 vovages per year while those

on oceangoing trip made between 12 and 16 voyvages.

The introduction of +the diesel motor resulted in
changes in organizational structure of the maintenance
routines. For example, while a turbine was opened every &
years for overhaul and repairs, the diesel motor need
continuwous maintenance and may call for examination and

repair of, say, pistons every two (&) months.




This means with this change in technology where there
was the need for more maintenance and closer supervision,
that the organizational structure, training and mentality
of the officers would also have to change.

With the change of the fleet and the acquisition of
special ships there were also some organizational changes
in the oil companies especially in their operation and
maintenance practices. For example, the acquisition of
the two (2) LPG ships by Maraven for the transport of gas
meant the introduction of new technology compared to con-—-
ventional ships and consequentely there had to be
ad justments to cope with this. ‘

Simultaneously with the acguisition of particularly
these LPGE carriers, and even at the construction stages
Venezuela and the Republique of Mexico signed a trade
agreement which contained the safety and crewing of these
ships.

Mexico in the meantime had ratified the STCW Conven—
tion 1978, incorporated it into its maritime education
and training system and was issuing Certificates of Com-

petency along their guidelines.

Maraven therefore, was keenly interested in the
training of its staff and crews to the required level to
ensure the safe transportation of this liquified gas.
This was not a continuos process since officers were
trained as they were needed.

About twenty (20) officers comprising of 10 deck and
10 engineer officers were trained in Mexico where the
course was of 3 months duration. In addition to the main
safety course for LPG carriers, they also received
instruction in Radar and Engine Simulators, and fire

preveniioh and fighting in compliance with the 1978 STCW

Convention.




This first group of officers, after the training

course, obtained practical experience aboard LPG carriers
which were on charter by PDVSA to start the gas transport
business while new ships were being ‘constructed in a

shipyard in Finland.

In Finland these officers also received training for
three (3) months to familiarize themselves with the ships
and equipment before delivery.

This resulted in the putting together of a good
proffessional working team of individuals who were
interested and dedicated to their Jjobs since it was
thought that the gas ship is " 7he Afng of the tanker
=Hios Y for  them, and contrary to conventional and
some other specialized ships the people working them
worked more with their head and brain than with physical
strength and routine.

These ships have operated very satisfactory and the
craw and management responded to the challenge even
beyond the expectations of PDVEA. They have been in dif-
ferent ports of the world and have drawn attention
because of their versatility, operational capacity and
lopading and offloading speed.

The organization changed to adapt to the new demands
and the people also changed. Maraven even sent two (2)
engine technicians to England for courses lasting one and

half years in engine maintenance.

In addition, consideration is being given to
introduce courses in Inert Gas and Crude 0il Washing in
Venezuela.

With phe LPG vessels operating and staff funtioning
PDVSA decided to organise these courses for individuals

with responsibilities for ship maintenance and operation

10




and an individual officer with experience has to arrange

teaching materials for the teachers. The Ministry of Com-
munication and Transport must be approached to approve
these courses and so introduce them into officially
recognized training programmes.

Even with all these efforts, it would appear that
some officials in other branches of the oil industry did
not fully realize the importance of staff training and
safety standards on board these ships and may have not
given them the serious attention which they deserved.
They were very surprised, for example when these ships
began making trips to the U.8.A. and the U.5. Coast Guard
checked for compliance with both the IMO and U.5.4A. regu-
lations regarding safety standards. These ships were

fined more than once.

This demonstrated a lack of understanding by Venezue-
lan officials of what was required at the international
level of these matters.

These incidences spurred on ideas for a united effort
to confront the challenge of training and education.

Two paths were possible:

a.— Education and training by way of the organized mer-
chant marine training system.
b.— Education and training undertaken by the oil indus—

try.

However, at this time there was some confusion by the
merchant marine training system over the STCW convention,
1978, since Venezuela although being a member IMO was not
represented at the conference.

In the other approach i.e, by the oil industry this
would mean all the individual companies seeking harmony

in this venture as was the example in Mexico where the

11




Mexican Petroleum Institute (PEMEX), shipping companies

and the Maritime Academies took care of staff training
with the industry providing financial assistance while
the academies performed the training.

PDVSA took some action in this direction and created
the " CENTRO DE FORMACION Y ADIESTRAMIENTO PETROLERO Y
PETROQUIMICQ ' ¢ CEPET » or 0il and Petrochemist Training
and Formation Centre.

CEPET undertook the training but the certification
was the responsibility of the Ministry of Communication
and Transport at the Navigation Direction Department.

Most important however was for Venezuela to ratify
the International Convention so that it could have the
right to demand that other ships calling at its ports
also econform to the IMC international regulation with
respect to aspects of safety, certification and documen-
tation.

Finmally on July 30th, 1986 Venezuela ratified the
STCW convention and now arrangements are being made to
get it into legislation and implement it.

The IMO STCW Convention has been hailed as a signifi-
cant achievement:

" It I the First Internstional Instoumsnt oesignes Lo
Improve Sarsty 3t sea Ly sebtflng mindmum standargs of

comEelensse I the opelrstion of sHhapes Y.

COMPLIANCE WITH S0LAS AND MARPOL. CONVENTIONS.

During the period in which the oil industry was under
the control of the trans-nationals greater importance was
placed on the charter revenue of the ships (cost/hour),
not on the cost of oil and there was more concern by
these companies to transport large quantities of oil from

Venezuela.




The goal of trans—national'personnel who operated the
ships at that time was to ensure that the ships completed
as many voyages as possible in the least possible time.
To acomplish these, ships bad to arrive at port ready for
loading.

They therefore, deballasted and sometimes did tank
cleaning and washing without due regard and consideration
for the afeas and the environment. These practices
resulted in pollution of the maritime environment.

More serious consideration were given to safety on
board and the prevention of accidents than to pollution.
The records show that a ship was able to made 13 round
trips in one month between the port of La Salina in Mara-—
caibo and the Aruba refinery and putting in 100,000

man/hour without any accidents on board.

During the three (3) years period between 1973 and
1976 Venezuela experienced the following significant
occurences;

- Ratification of SOLAS and MARPOL Conventions.
— &n increase in 0il prices.
- The 0il Industry Nationalization éAct.

These factors resSulted in the price of the oil having
greater priority than the revenue from chartering of
ships as was previously the case.

Also the requirements of +the conventions help to
create consciousness regarding pollution of the environ-—
ment and other safety standards and guidelines. To these
factors were now added the safety on board and prevention
of accident practices on which the persomel concentrated

previously.




L.AGOVEN

CARIPE (ot)
60,433 tons  Dwt
QUIRIQUIRI (pt)
32,000 tons Dwt
SANTA RITA (pt)
32,000 tons Dwt

SINAMAICA tot)
60,433 tons  Dwt
AMBROSIO (ot)
70,100 tons Dwt
GUANOCO tat?
15,223 tons  Dwt
INCIARTE tat)
15,223 tons Dwt
MORICHaAL (ot)
70,100 tons Dwt
MORUY (ot)
55,165 tons Dwt
PARIA (ot)

55,165 tons Dwt

465,842 ton Dwt
61.4 %

7 Ships
BORBURATA tot)
29,500 tons Dwt
CARUAO (pty
32,000 tons Dwhb
MURACHI (ot)
61,000 tons Dwt
PARIATA (pt)
32,000 tons Dwt
LURIMARE tot)

61,000 tons Dwt
PARAMACAY (LPG)
&,500 +tons Dwt
YAVIRE (LPG2
8,500 tons Dwt

232,500 tons Dwt
30.7 %

CORPOVEN

INDEPENDENCIA I
29,926 tons Dwt
(pt>

INDEPENDENCIA II
29,926 tons  Dwt
(pty

59,852 tons Dwt
7.9%

Ships and deadweight distribution for branches.
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MaSRITIME ECUCS T ION adD
TRAINIMNG I VYERNEZUELR &

Within the Maritime Education and Training system in
Venezuela there are different establishments at which sea—
farers are educated and trained for various levels in the
profession.

Among these institutions and their approaches to mari-

time education and training are:

1.- The Nautical School of Venezuela.

The majority of merchant marine officers receive theirnr
education and training at the Nautical School of Venezue-
la.

The full study programme consists of four (4) years
duration of which three (3) years are devoted to shore
based studies and one (1) year to practice at sea on board
nationally owned merchant ships.

The nautical cadet during his stay at  that school
receives the necessary education directly related to the
general and specific subject areas in agreement with his
speciality.

In addition to these subjects mentioned above the
cadet from 1984 according to the IMO regulation and
guidelines must receive training and be successful in fire
fighting in the second semester, survival at sea in the
fifth semester and first aid in the sixth semester.

During the last year of shore based studies, training
and practice are given in Radio-telephony carried out at
the search and rescue center located in the Nautical

school and Automatic Radar Plotting Aid (ARPA)Y. This ARPA
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course which has a duration of one (1) week is only avai-
lable at Maraven for officers who operate in  the oil
industry.

The institute does not teach the following courses
which are necessary to fulfil the minimum requirement for
IMO supplementary certificates for .personnel willing to
work in ships transporting oil, chemicals or gas. These
courses are; Pollution Safety and Prevention, Crude O0il
Handling, Crude 0il Washing, Inert Gas and Liquid Petro-
leum Gas.

The cadet on completion of studies receive a third
class certificate for either Deck or Engine according to
his speciality which gqualifies him to act as a

watehkeeping officer on conventional merchant ships.

2.~ Post—Graduate School. (Escuela de Estudios Superiores

de la Marina Mercante).

The Ministry of Transport and Communications after
defining the plans for national fleet development decided
to seize the opportunity of chammelling the available and
appropiate human resources into professional specializa-
tion, updating and perfecting them as merchant marine

officers in the institute.
a.— First Officer course (Deck and engine speciality).

The second officer certificate of competency can be
received after sailing 12 months net as a third officer.
However to become a first officer the candidate must
attend this school after 24 months net sailing with the
second officer certificate.

The shore based training lasts for 8 months and the

candidate has an opportunity to study professional and

16




general subjects, getting this to update bhis knowledge.

b.—- Master Courses, Deck and Engine Speciality.

After a first officer sails for 36 months net he
undergoes study at the post—graduate school for 14 to 16
weeks in order to obtain a Master or Chief Engineer
Certificate of competency. The candidate in addition to
his special subjects is lectured in Management, Maritime

Law and Shipping business.

c.— Other Courses.

At the post-graduate school the following special
courses are offered:
- Naval Surveyor - for both Masters and Chief Engineers.
= Maritime Law - for Masters, Chief Engineers and Lawyers.
- Maritime Transport (Freightment) —- to all officers.

- English - to all officers.

3.~ Self Study.

Under the self study method, a person does not have to
attend the nautical school nor the post-graduate school
bhut can study on his own and write the third officer
examination and proceed further up once he possesses the
other qualification such as sea time.

The Ministry of Communication and Transport appoints
twice per year during February and August an examination
commiitee which prepares and supervises examinations for
apprentices and officers writing for certificates. These
examinations are conducted over a period of two (2) weeks.

Both apprentice and officer must have sailed for 3&

months net minimum to qualify for taking the examination.

17




4.~ Training to operate small ships.

The training for Coxswain and Motorman +to operate
small coastal ships is done by special school dedicatecd
for this purpose and located in different parts of the
country.

These coxswain and motorman are in charge of the deck
and engine of vessels under 200 gross registered tonnage

and include: tugs, pilot beoats, launches, etc.
5.-0fficers Upgrading.

With the continuing introduction of new hechnology and
the sophistication of ships, plus the establishment of new
international regulations to navigation, safety and
maritime transport it became neceésary and indispensable
Lo organize the process of training crew and update both
officers and ratings so  that they can get the best
possible training and reach the highest level to perform
efficiently in new ships with modern technology. Provision
for these additional training have to be made outside of
the Venezuela Nautical School and the Post-graduate
School.

In view of the above, the oil industry in Venezuela
through PDVS4A  found it necessary to do studies and so
create the CEPET since neither merchant marine officer nor
ratings receive formal training in tanker ship operation.

Both before and during the employment of officers and
ratings with shipping companies little or no specialized
training is received according to the recommendation of
IMO. The only training and information received is from
other experienced crew or by actually performing the jobs
on board.

Since the creation of CEPET one of its first functions

18




was the study of training needs of crew working on board
tanker ships for the short, medium and long terms and
determine the priority in which training should be done in
development with the bhuman resources of the oil industry
trained personnel.

Along this line have been developed two (2) courses on
teaching methodology which had been given to twelve (12)
participants who will be future teachers in the programme.

With the acquisition of the ARPA simulator by Maraven
tone of +¢the oil company branch) seven (7)) courses in
anticollision using radar were given to 59 participants.

Also English courses emphasizing shipboard operation
with a duration of 380 hours per course have been
developed.

At the present time the CEPET with +the branches
experts are planning and designing programmes to cover the
following training:

- 0il handling.

—~ Ligquid petroleum gas.

- Handling of chemicals.
- Crude o0il washing and

- Inert gas.

In addition the CEPET is also plaming courses in:

- Survival at sea techniques.

- Salvage.

- Seamanship.

- Ship maintenence and conservation.

~ Paint removal and application and '

= Training on engine operation for ratings.

Training in shipboard sarvice i.e, catering,
stewardship, and cooking are also being planned.

It is also foreseen that training would be required
for staff and personmmel involved in the National

. Contingency Plamn on Qil Spill.
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6.~ Training of Ratings.

Specified training for ratings does not exist in  any
of the nautical institutions in Venezuela.

Persomel who become ratings generally have six (462
vyears of education at primary school, starting at seven
7)) years Df age. Many have completed high school.

Completion of high school takes eleven (11) years
after starting should at seven (7)) the age of.

Ratings normally acquire their training and experience
through informal information passed on by others in the

field and by actually learning on the job.
7.~ Supplementary Certificates.

The Ministry of Communication and Transport through
its recent Y Aesolution Z44 7 of 1985 created the
following supplementary certificates for merchant marine
personnel:

- Ligquid petroleum gas.

- Crude oil washing.

- Fire fighting.

-~ Pollution safety and prevention.

— Radio telegraphy.

— Burvival at sea.

= Automatic radar plotting aids (ARPA) and
- First aid.

These certificates for a duration of 5 years and
renewable after that period would be granted to people who

have satisfactorily completed training in the above areas.
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TRAIMIMNMNG RHMREEDS OF THE OILL

IDULIST R OF VERNEZUEL M

The IMO to which the majority of government and
consequently their fleets and national flags adhere,
requires in its conventions that the crew of signatory
countries attain certain standards of training and
certification of competency especially in the ports of
other convention signatory countries.

Venezuela national oil fleet sails to many European
ports and other countries which require IMO standaﬂd
certificates.

Furthermore, those tankers of short, medium and long
voyages which possess diesel propulsion systems are also
equipped with modern navigation equipment and other
instruments in accordance with IMO specifications and
regulations.

Some of those include cargo system, warehousing and
product unload procedures, inert gas system, crude oil
washing equipment, to take care of the product while
navigation and safety equipment would include radiotele-
phony equipment for communications, radar and anticolli-
sion radar plotting aids, fire control and prevention
system, safety equipment and entertainment for the crew.

In view of the above and the high cost and large
operational risk it became necessary to demand efficient
crew, administration and management and this can only be

achieved through training.

I1f the personnel are given good education and

[ph]
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training it would be possible to obtain:

-~ Increase in crew efficiency.

- Decrease in risks and accidents and unsafe conditions
in ships and installations.

- Bafe navigation and manoeuvre.

- Adequate operation and maintenance.

- Bafe handling and transportation of products.

~ Good communication.

- Environment protectiomn.

EMPLOYMENT OF SEAFARERS IN THE OIL INDUSTRY OF VENEZUEL.A.

aAmong the three (3) major oil companies for which
information 1is available it is estimated that approxima-
tely 1,299 seafarers and operators are employed in  the

following categories:

Table 1: Employment of Seafarers in the 0il Industry in

Venezuela.

LAGOVEN MARAVEN CORPOVEN VENTQUM

Of Ra Of Ra Of Ra OF RA
Tanker crew 160 293 110 206 34 65 15 40
Tugs erew = 107 s 77
on shore operative 99 &6 v

Source: CEPET publication on Human Resources 1985 for Maraven, Lagoven and Corpoven.

Estimation for Ventransquim based on number of ships.
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In addition to the above estimate, throughout the

year there would be need for rotation persomel to
replace those who go on leave, retire, change job and it
is estimated ¢ by the author )} that approximately 2

Officers, &80 ratings and 10 shore operatives need

replacing every year.

In ccnsideration of this table 1, in order to have
the normal capacity in accordance with Regulations V/1,
Ve and V/3 of the 8TCW Convention 19278, it will  be
necessary that an estimate (by the author) of 25% of the
officers and 50% of the ratings should undergo the oil
tanker familiarization course while 40% of the officers
should undergo the advanced oil tanker (refresher?
COUNSE .

Among the LPG tankers, 10% of the officers and 15% of
the ratings will need to take the ligquified gas tanker
familiarization course while 20% of the officers will
need the advanced LPG tanker (refresher) course.

Furthermore, 40% of the officers and 60% of the
ratings employed with Ventransquim will require the
chemical tanker familiarization course, while 40% of the
officers require the advanced chemical tanker (refresher?

Course .

In order to accomplish the updating of the officers
and ratings currently employed in the oil industry the
training programme should be intensive and take place
during the first four years of start of training
activities. After this period persornel to be employed
would wundergo normal training programmes which will be |

built into the education and training system. |

-
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ESTIMATE OF TRAINING REQUIREMENTS.

From the date available it is estimated the following

training is required in the immediate future.

Table Z: Estimate of officers, ratings and shore

operators to be updated in four years.

LLAGOVEN MARAVEN CORPOVEN VENTRANSQUIM

meens shers mest asams Shems Teaes ot SEES SEMYR BEtHS A0St Maeds SEire S4mh Shim SUeid £S4iP S0930 Sreds SEIIR B4R SHSSH SRSE SLE%0 $ELLD Sarm S S e S e Mt e et oned P S SSogn S a0 b s b dmens Sa0t

Fam oil T.4%9 200 33 142 & 33

pdv oil T.78 40 56 26 14 7
Fam LPG T. 14 43
adv LPG T. =8 13
Fam Chm T 6 24
adv Chm T. 6

St G Gttt it G e s e S o Poo Sbem SESES Aok $9000 M SMast $00S% St e el e fmren $8044 $maan St TS AP FPRSS TOewE SSS4S SHMS SIS A0 Bt AkrR SS4SF SH4SL S04 MeSeS EEeS SERES SIRFD S0054 SH030 S0 SHALE S35 Se0e® L REMHS Minte Sems Soess marm

Source: Estimations from table 1

THE NEED FOR THE TRAINING OF RATINGS.

At the present time there is no institution private
or public, in Venezuela which caters to the training of
ratings in preparing them for shipboard work.

In view of the fact that the ratings receive no spe-—
cial profession or technical training they are employed
on an ad-hoc basic and so have to have training on the
Jjob. This results in them being given very little respon—
sible and they hold the lowest position in the deck, eng-—
ine or catering department.

As a consequence of the above situation _there are
individuals working on board ship with little or no

knowledge of ship board work and this ignorance can
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create dangers to safety, risk of pollution, loss of time

and so on. On the other hand these risks can be reduced
if there is some sort of training before they are
employed.

This general situation, therefore, suggests that
there is need for specialized training for ratings who
wish to work on board tankers or in any ship and this

training should be done before they are employed.

THE TRAINING OF RATINGS.

B et e e T Ry B ———

<In the STCW convention 1978 we find the following
definition of the term rating:
CRating mesns a member of Lhe shHIpTs orew obther  Lhar
the master or an orfficer’.

We have ratings in the various departments on board
except the radio department, i.e. in the deck department,
the engine room department and the catering department.

Internationally we find only few papers or documents
dealing with ratings, in this commection it is possible
to mention ILO Certification of Able Seamen Convention

1946 and successive conventions.

The International Convention on Standards of
Training, Certification and Watchkeeping for Seaferers
1978, contains regulations and resolutions such as
"Regulation II1/6 and 111/é regarding Mandatory Minimum
Requirements for Ratings forming part of a navigational
watch and an engine room watch respectively, also Resolu-
tion 8 and 9 about additional training for ratings.

Regulation V/1 Mandatory Minimum Regquirements for the
Issue of Certificates of Proficiency on Survival Craft
and Resolution 19 training seafarers in personal survival

techniques.

-~
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The training of ratings always has been a neglected

field by goverments or education authorities and the
development of our ratings is based on this experience:
" The young man starting on board as a deck boy and then
going up through the grades from deck boy to juniorn
ordinary seaman and ordinary seaman and finally to able
bodied seaman or even boatswain doing his best to pick up
as much experience and knowledge as possible on the way
up the grades on his own initiative .

The same procedure is with the ratings working in the

engine room.

Many good sailors have been produced in this way but
the technical evolution has made this system out of date
and insufficient.

It is noted that in principle there is no difference
between the training of ratings and the basic training of
persons  seeking higher education to obtain an officer

certificate of competency.> 1)

PROJECT TO THE TRAINING OF RATINGS.

Iy

CTHhEs projgect for the tralning of Rablng

byl wulfrord .

Is & propossd

DECK RATINGS.

On board we should have 4 categories of seamens
a) Ordinary seaman, that means seaman under training.
b) Able seaman, that means fully trained and qualified
BEAMET .
) Helmsman and

d) Boatswain.

Sttt 40000 ot ks i doemn s S dum SoStn e s SOAab Ao Yo Seebe e ety Ak Mbeas S e iy ettt A M St S=ley e B350 $5058 $1308 S0k S MAbA® A48 et e et $ubnh A e

1) Taken from source 3 The Training of Ratings (see bibliography).

26




The training of deck ratings should be divided in

three (3) parts:
a.— 8ix (&) months course at a pre-sea school.
b.~ Twelve (12) months practice on board a merchant

vessel .

C.— Three (3) months final vocational course for deck

crew.

1.~ The Pre-S8ea School.

It is ideal to go to a pre-sea school before going
to sea for deck service. The reason for this is that it
is of major importance that the young man, before he
enters a ship, knows something about the safety equipment
and how to protect himself{ against dangers and accidents
and that he hkrnows how to behave on board ship, for
example in the case of Netherland and Denmark.

In the school or a training ship he will get- much
better and better plammed guidance in this respect than
if he is just put on board ship as a deck boy as is
normal .

This Pre-Sea School should be organized by the state
or any private entity with government help.

The object of the pre-sea school is to give young
persons, who intend to go to sea, a general and elemen—
tary practicalland theoretical pre—training to the sea.

I will propose that the apprentice (a young man Jjust
starting to go to sea) to start his studies must be from
16 to 25 years of age, as well as to have passed the
elementary school (9 years).

During the course the apprentices should be instruc-—
ted in boat service and practical ship’s work (seaman-—
ship) and ship’s maintenance, further other subjects like

Spanish, English, swimming, etcj; should be included.




Partly important in the training of the apprentices
will be the use of the safety eguipment in ships, that is
lifeboats, including motor lifeboats, liferafts,
especially inflatable liferafts, buoyant apparatus,
portable radio apparatus, lifebuoys and life Jjackets.

Another important subject will be fire detection and
extinction, the use of water hydrants and hoses as well
as the use of fire extinguishers of different types and
foam fire extinguishing.

This training is intended to impress on the mind of
the apprentice the need to prevent and protect himself

against accidents and casualties.

PRACTICE ON BOARD MERCHANT VESSEL.

—— e Toee o o S SRS S S S YD S S . S e B oS00 B4R G Bk St St S R S RS Saren GelAL Lt 4o e sl

During the twelve (1Z) months practice period on
board the young man should serve in the capacity of
ordinary seaman, and he should be supplied with &
training book. This book should contain a list of a
different tasks or activities an Able seaman to be is
supposed to have exercised.

The book should be signed by the boatswain with the
authorization of the chief officer for each theme to
certify that the seaman is acquainted with the Jjob in

question.

THE FINAL VOCATIONAL COURSE FOR DECK CREW.

et e e vt S oo i oo P i SR S5 St ot vt G SR A St e e Sl At S v P SO SRR S S A G S s e S R s S5

Final voecational course for deck crew should have the
same premise as the pre-sea school. -

The subjects at the final course should be more or
less the same as during the pre-sea course but more

advanced, and at the end of the course the segaman could

B
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receive a certificate of competency.

Puring this part of the course, a week special fire
fighting course at a fire fighting special place ( could
be the fireman station) could be plamed . In this part
of the course he must be trained in practical fire
fighting very thoroughly.

Having passed through the training and education just
mentioned tﬁe seaman should be qualified to sign on as
Able Seaman and continue to serve on board in this
capacity. Thereafter in consideration of each individual
capacity, the companies will be responsible for the

promotion in the job, i.e. helmsman or boatswain.

THE TRAINING OF ENGINE ROOM RATINGS.

The training of engine room ratings should in
principle follow the same system as for deck ratings,
starting with a basic training course at a pre-sea school
of exactly the same contents as the course for deck

ratings.

On board there should be 3 categories of engine room
ratings: i
al Trainée Motorman.
b Effic;ent Motorman, and
c) Mechanic.

The training of engine room ratings should be divided
in 3 parts:
&.— Six (6) months course at Pre-Sea School.
b.- 5ix (&) months practice on board a merchant vessel.
.~ Three (3) months Final Vocational Course for engine

room Crew.




In relationship with the training book, practice on
board, promoting in the job, fire fighting course, etocy
these should follow the same procedure as the training

for deck ratings.

THE TRAINING FOR CATERING STAFF RATINGS.

o n Ganas o e St S s e e RGeS SHON S0004 Vbl A Al Sk S G Sonr 025t TASH FRAFY AR SVELS BEYSY A Mt s S it Sinis 91t b Pnbtn S B vt i o

To obtain a certificate of competency as ship’s Cook
a candidate should have completed a basic training at an
approved Pre-Sea School and thereafter an apprenticeship
in the cooking profession for not less than eighteen (18)
months of which not less than twelve ¢12) months in
seagoing ships, these first six (4) months should be
studied in the Instituto Nacional de Capacitacion Educa-

tiva (INCE) or Educative Learning National Institute.

The catering staff ratings should comprise:
a) Cook’s mate.
by Bhip’s cook.
c) Messman, and

d? Steward.

The training of ship’s cooks should be divided into 3
partss
a.— 8ix (46) months course at pre-sea school.
b.~ Eighteen (18) months practice of which six (&) should

be in the INCE and twelve (12) in sea-going ships or

eighteen months in sea-going ships.
c.— Bix (6) months final course at the INCE.

The course at the pre-sea school should havg sub jects
related to the safety on board, i.ej life saving applian-—
ces practical training in emergency procedures, safety at
sea, etec; in the same procedure as the curriculum for the

pre-sea school for deck and engine room ratings.




The curriculum will econtain further subjects as:
cookery, food resources, provisions, stores, etecy; and
practical work in the galley.

When leaving the Pre-Sea School the person. concerned
should be supplied with a training book for cook and
stewards to be used in the same way as the training book
for deck and engine room ratings. Further the apprentice
will have the chance of studying general subjects by
means of the correspondance course during the 12 or 18
months of practical‘service on board ships.

Personnel who will not require a pre-sea school i.e,
messroom and cabin boy, first time steward, restaurant
personnel in ferries, etci should have safety courses.

Surch courses should cover a basic sea-survival course
tlife saving appliances, especially inflatable life

rafts), and basic fire and accident prevention courses.
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PRE-SEA SCHOOL

Two (2) terms a year - six (6) months each

BASIC TRAINING COURSE

CURRICULUM

SUBRJECTS Lessons

Spanish and English APProx. a0
Mathematics " 50
Physics basic knowledge " 50
Seamanship (theory) " 50
Navigation and rules of the road " 50
Technical drawing " 50
Seamanship (practical) " 100
l.abourer’s right " 30
Seamens laws " 30

Life saving appliances, emergency

procedures, safety at sea ' " 120
Fire fighting and drills " 25
Machinery and tools " 100
Maintenance (practical) " ‘ 100
Hygiene " 25
Swimming and sport " 80
Lessons (hour) per course Approx. 940

Three (3) days course at a fireman station training

practical fire fighting.




FINAL VOCATIONAL COURSE FOR DECK CREW

Four (4) terms a year - 10 weeks each
CURRICULUM

SURJECTS Lessons

Spanish Approx. 45
English " 45
Mathematics and physics " 50
Seamanship (practical) “ 60
Navigation and rules of the road " 30
Safety at sea, fire fighting " 70
Machinery " 20
Maintenance and tools " 60
Hygiene " 2
l.essons (hour?) per course APProx. 400

Five (5) days course at a fireman station training

practical fire fighting.

13}
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FINAL VOCATIONAL COURSE FOR ENGINE ROOM CREW

Four (4) terms a year — ten

CURRICULUM

SUBJECTS

(10 weeks each

Lessons

" oty g Patap S g S et do i s Sy G e VRS S $ap S Feray PRamy S et e SO 4008 SR Vet A S S Smem e fa (e S e e e bt o St St GO Wi HANE Sent? SON 0008 1O FeRer Fuere Sreeh Bhne e SUbSS

Spanish

English

Mathematics

Physics

Seamanship (practical)
Fire fighting and drills
Machinery (theory)
Machinery (practical) and tools
Welding

Electricity

MHygiene

100

Lessons (hour) per course

Five (5) days a fireman station training

fire fighting.

practical




FINaAL COURSE FOR SHIP'S COOKS

Two (2) terms a year - six (6) months each
CURRICUL.UM

SURJECTS . Lessons

Spanish Approx. 100
English " 100
Cookery " 400
Bread making, bakery " 30
Mathematics " 70
Galley work " 70
Provision and stores " 50
Food resources and hygiene " 70
Legsons (hours) per course APProx. 820

v

Five (5) days course at a fireman station training

practical fire fighting.

In each course the lesson—hour shéuld be of

minutes.
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S DV ANCED TRAINING

FAMILIARIZATION OIL TANKER COURSE.

“What is an 0il Tanker?

The first oil tanker was launched less than a hundred
years ago. In this relatively short time, tankers have
evolved into efficient,; o0il - moving machines - the
largest mobile objects ever constructed.

Every tanker, whether a small coastwise vessel or
mammoth supership, 1is basically a hollow steel shell
subdivided into tanks by lbngitudinal and transverse
bulkheads. The engine room is located aft, as is the
bridge on newer ships.

A system of pipe lines fitted along the bottom of the
tank range carries oil to and from the tanks. Pumps are
used for dischargings; these are installed in one or more
pumprooms which in  turn  are connected to a main-deck
manifold by additional piping.

0il is transferred from ship to shore and vice versa
by means of flexible hoses and steel loading arms which

bolt onto the ship’s manifold.

Tankers come in all sizes and designs. They carry a




variety of products, consisting mainly of crude o0il and

its derivatives: gasoline, diesel fuel, stove o0il, bunker
fuel, kerosene, jet fuel, and many others.

In addition, a few specialized vessels carrcy exotic
cargoes such as: wine, vegetable oil and molasses.

The type of cargo & tanker carries largely determines
the complexity of her operation and, consequently, the
amount of sQeat and concentration required from her offi-
cers.> 1)

<Through the formulation of the International Conven-
tion on Standards of Training, Certification and
Watchkeeping for Seafarers 1978 (STCW 1978, +the Member
Governments of IMO have emphasized the vital importance
af training in the attainment of safety at sea and the
avoidance of pollution.

Many accidents and failures at sea can be direchtly
attributed to +the lack of proper training of ship’s
staff. Thus as specialized ships are developed to perform
spacialist trading functions, and shipboard operational
systems become more sophisticated, the need for properly
organired and controlled training programmes becomes more

urgent. than ever.

This is especially true of ships engaged in carrying
hazardous cargoes in  bulk, such as petroleum products,
where an accident involving such a ship can cause heavy
loss of life or do terrible damage to the environment.

The carriage of material in liquid form gives a num=—
ber of advantages:

- Loading, transfer and discharge is done simple by means
of pumping systems.
— Cargo space is most efficiently used.
However, there are disadvantages:

- The material is either flammable or toxic or both thus

1) Taken from source 4 (see hibliography).




creating hazards to life, through explosions o
leakage.

—~ The danger of pollution of the enviromnment on a large
scale is always présent.

- Problems may be encountered in cleaning the cargo
Spaces.

— Special materials may have to be used in cargo tank

construction.

Taking all these factors into consideration, these
vessels are the only means by which the vast amounts of
materials involved can be transported economically in
bulk.

Safety considerations have always been to the fore in
design, construction and cargo handling and containment
system of ships which carry hazardous liguids in bulk.
However, no design or system can be 100% proof against
all potential hazards.

There is thus a continuing research and develaopment
effort to maintain and improve the safe transportation of
these harardous liquid in bulk.

In the field of training, an impact is being made by
the 1978 STCW Convention. This convention is one of many
conventions adopted by Members Government of IMO in
furthering the aim of ‘“Sefer SHips and Cleansr Ocesns?.
Training is seen to be an important factor in the global
effort to achieve greater safety at sea and the 1978 STCW
convention contains a number of provisions concerning the
carriage of hazardous liguids.

Training programmes reflecting the standards of the
1978 STCW convention will ensure a common minimum global
standard, and if adopted by maritime nations in this case
Venezuela, will do much to improve safety and prevent

pollution.> 17

1) Taken from source 4 first part (see bibliographyl.




In this chapter six (6} training COUrses for

officers and ratings of tankers having in consideration
the amex of Resolution 103 11 and 12 of STCW convention
about Y Aecommendztéion o Training  and  Yusliricstions
ol Officers and Ratings of 000, hemical and Ligusfied

Gas Tansers Yy will be proposed.

1.-<Training of Officers and Ratings Having Specific
Duties and Responsibilities in Comection with Cargo and

Cargo Equipment in oil tankers.

Training should be divided into Two (Z) parts, a
general part concerning principles involved, and a part
on  the applications of those principles to ship
operation. Any of this training may be given at sea or
shore. Such training should be supplemented by practical
ingtruction at sea and, where appropiate, in a suitable
shore-based installation. All training and instruction
should be given by properly qgualified personnel.

This resclution requires training to be given to
pfficers and ratings responsible for cargo handling and
equipment in the following subjects:

A.— Principles.

~ Characteristics of oil cargoes.

-~ Toxicity.

- Hazards.

- Hazard control.

- Gafety equipment and protection of persomel.

B.~ Shipboard application.

- Regulation and codes of practice.

— Ship design and equipment of oil tanker.

~ 8hip operations.

— Repair and maintenance.

~ Emergency operation.



2.~ Training for other persornel.

Such personnel should widergo training on board ship
and, where appropiate, ashore, which should be given by
qualified personnel experienced in the handling and cha-
racteristics of o0il cargoes and safety procedures:
~ Regulations.

—~ Health hazards and precautions to be taken.

- Fire prevention and fire fighting.

— Pollution prevention.

~ Bafety equipment and its use.
~ Emergency procedures.

'

- Cargo equipment and operations.

-

S.— Fire-fighting Training.

All persomel should attend an  approved basic or
advanced practical fire-fighting training course relevant
to their duties and responsabilities.> 17
Training can play a major part in making the indivi-
dual  tanker safer. Circumstances dictate that more and
more training must be done ashore.
This is now invaluable, and ranges from fire-fighting
courses to marine seminars, as well as courses on simu-
lators for ship handling, cargo system operation, as well
as engine room operation.
All of these training aids have much in  common,
though they deal with vastly different problem areas:
=~ They break down the emergency or problem into its com-—-
ponents to provide a clear understanding of the cause
and the best opportunities for solutions.

= They endeavour to provide a systematic approach where
the individual is a member of a team which is co-ordi-

nated and operates to a pre-established plan.

1) Taken from source 7 resolution 10 (see bibliography)
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The STCW-Convention determivnes requirements for the
Training and QQualification of Masters, Officers and

Ratings of 0il Tankers.

General Certification

Shore—based Fire Fighting Course

T

, [ : 1
0il Tanker Appropriate period of
Familiarization Course Supervised Shipboard Service
L ]

|

Service on oll tanker with -

gpecific duties in connection

with cargo and cargo equipment

Relevant experience on oil

tankers appropiate to duties

Specialized training programme

CAdvanced oil tanker operation course)

Service in oil tankers with
immediate responsibility for

cargo operations

Training scheme for oil tanker staff.

Taken from source 1 first part (see bibliography).
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SPECIALIZED COURSE OIL TANKER FAMILIARIZATION
IMO MODEL COURSE. THEIR PURPOSE AND USE.
Purpose of the Model: Courses.
The purpose of the IMO model course is to assist

maritime training institutions and their teaching staff

in organizing and presenting their existing training

material and to supplement or update the training
material already available where the quality and
effectiveness of the training courses provided may

thereby be improved.

It is not the intention of the model course programme
to present lecturers, teachers or tutors with & rigid
Y teRCHIg pIChkIgs which they are expected to
" LLIdly Follow e Nor im it the intention to
substitute audio visual or Y programes Y material for
the teacher’s presence. As in all training endeavours
the knowledge, skills and dedication of the teacher is
the key component in the transfer of knowledge and skills
to those being trainéd utilizing IMO model course
matarial.

The model course material has been designed so as  to
identify the basic entry requirements and target student
group for each course in universally applicable term and
to clearly specify the technical content and levels of
knowledge and skill necessary to meet the technical

intent of the convention and related recommendations.
Use of Model Course.

To use the model course the instructor should review

the course plan and detailed syllabus taking into account
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the information provided' under the entry standards
specified in the course framework.

The actual level of knowledge and skills and prior
technical education of the actual course participants
should be kept in mind during this review and any areas
within the detailed syllabus which may cause difficulties
because of differences between the actual student antry
level and that assumed by the course designer should be

identified.

To compensate for such differences, the instructor is
expected to delete from the course or reduce the emphasis
on those items which deal with knowledge or skills alrea-
dy attained by the actual course entrants.

The instructor should also identify any academy
knowledge, skills or technical training which the actual
course entrants may not have achieved.

Through an analysis of the detailed syllabus and the
academic knowledge required +to allow training in the
technical area to proceed, the instructor can design an
appropriate academic knowledge required to support the
technical training elements concerned at requisite points

within the technical course.

Within the course plan the course designers have
indicated their assessment of the amount of time which
should be allotted to sach learning area.

However, it must be appreciated that these allocation
are arbitrary and assume that the students have fully met
all entry requirements of the course.

The instructor will therefore have to review these
assessments and reallocate the time required to achieve

each specific learning objective.




Lesson Plans.

The instructor having adjusted the course content to
suit the student intake and any revision of the course
objectives, should then proceed to set up lesson plans
based on the detailed syllabus. The detailed syllabus
provides specific references +to the text books or
teaching maﬁerial proposed to be used in the course, (see
an example of a lesson plan in the appendix, page 86.

Where no adjustment has been found necessary in the
learning objetives of the detailed syllabus, the lesson
plans may simply consist of the detailed syllabus with
keywords or other reminders added so as to assist the

instructor in making his presentation of the material.
Presentation.

Presentation of concepts and methodologies must be
repsated in various ways until the instructor is
satisfied that each specific learning objective has been
attained by the trainee. The syllabus is laid out in
learning objective format and each objective specifies
w13 L Lhe SELTEnt must b mble to o as learning

outcome.
Evaluation or Assessment of student progress.

Within the detailed syllabus sample questions are
identified to assist the instructor in evaluating whether
or not the trainee has indeed attained the learning
objectives. )

The questions are provided, one in the subjective or
precise type question format and the other in the

objective multiple choice format.
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Implementation.

For the course to run smoothly and be effective,
considerable attention must be given to the availability
and use of:

- course presenters.

— support staff.

- rooms and other spaces.
- equipment.

-~ text books.

- technical paper, and

- pther reference material.

Thorough preparation is the key to sucressful
implementation of the course. IMO has produced a bookletb
entitled * Guidance on the foplementaticon of NG moded
SO SES “ wWwhich deals with the aspect in greater

detail.

COURSE FRAMEWORK.

1.~ Scope:

This course is intended for those officers and key
ratings who have not previously served on board an oil
tanker as part of the regular complement and covers the
mandatory minimum training reqguirements prescribed by
regulations V/1 paragraph 1-b of the 8STCW Convention,
1978 and includes basic safety and pollution prevention
precautions and procedures, layouts of different types of
o0il tankers, types of cargo, their hazards and their
handling equipment, general operational sequence and oil
tanker terminology. The course as designed takes {full
account of the ammex to Resolutionwiﬂ adopted by the

International Conference on Training and Certification of
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seafarers, 1978.

2.~ Objectives

Those successfully completing this course should be
able thereby to serve on oil tankers in a capacity other
than master, chief engineer officer, chief mate or second
engineer, and may perform specific duties and
responsibilities related to those duties in commection
with cargo and cargo equipment provided that they are not
immediately responsible for the loading, discharging or

care in transit or handling of cargo.

3.~ Entry Standards.

This course is open to experienced seafarers who have
not necessarily served on board an oil tanker as part of
the regular complement but who have completed an
appropiate shore-based fire fighting course approved by
the Administration. B
4.~ Course Certificate, Diploma or Document.

Provided that the course has been approved by the
Administration, a participant who successfully completes
it may be issued with a certificate or diploma attesting
that he has completed the course aspecified in STCW
regulation V/1 paragraph 1-b and, if he is the holder or
is to Dbe issued with a certificate under the provisions
of that convention, such a certificate may be endorsed by

the issuing Administration.

5.~ Student number, limitations.

The number of students should be in agreement to the
necessities and never exceed 20 and the practical
training should be undertaken in small groups of not more

than four (4) participants.
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6.~ Staff requirements.

All training and instruction should be given by
properly qualified persomel and the senior instructor
must have experience as master or chief mate of an oil
tanker. All assistant instructors should have a
knowledge of seafaring and during practical training one
assistant instructor must be in charge of each group.
Staff may be recruited from deck officers of oil tankers,
fleet superintendent, freight department, cargo survey
bureaux or laboratories as appropriate.

7.- Teaching facilities and equipment.

Ordinary- classroom facilities and an overhead

projector are sufficient, but if possible a visit to an

0il tanker should be arranged.

8.- Training aids.
One of each of the following item of eguipment is
required for classroom demonstration:
~ Resuscitator.
— Breathing apparatus.

— Portable fire extinguisher (foaml.

Portable fire extinguisher (C0O- typel.

Portable fire extinguisher (water type).

Portable fire extinguisher (dry powder typed.

Portable oxygen meter.

- Personal oxygen monitor.

Combustible gas indicator.

— Chemical absorption tubes.

?.— Teaching aids.

- Instructor manual.

Safety courses on explosion and gas measurement on

crude o0il carriers.
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~ Overhead projector transparencies.

10.- Duration of a course.
The duration of a course will be one (1) week of five
(5) working days with six (&3 lessons of &0 minutes per

day.

11.—- IMO References.

- 1978 STCW regulation V/1 1-b Mandatory Minimum
Requirements for the Training and Qualifications of
Masters, Officers and Ratings of 0il Tankers.

- 1978 STCW Conference Resolution 10 Training and
qualifications of officers and ratings of oil tankers.

- 1978 TSPP Conference Resolution 8 Improvement of the
standards of Crew on Tankers.

- Standard Marine Navigational Vocabulary.

- Regulation for the Prevention of Pollubtion by 0il.

- Inert gas system.

~- Crude o0il washing system.

- Medical First Aid Guide Use in Accidents, Inveolving

Dangerous Goods ( MFAG ).

12.~ Text book references.
- Safety in oil tankers.
-~ Bagic safety training for persomnel on board oil

tankers and combination carriers.

13.— Bibliography.

- International safety guide for oil tankers and
terminals.

— (Gas measurements on combination carriers and crude oil
tankers.

-~ Tanker handbook for deck officers.
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INSTRUCTOR MANUAL .

e cotn s ot spote e P e s et e Spent S e o s

The instructor manual provides guidance . on the
material that is to be presented during the course.

This manual should contain the course materials and
texts used as references.

The course outline provides guidance on the time
allocation for the course material, but the presenter of
the course is free +to modify this if it is felt
necessary. The detailed teaching syllabus must be care-
fully studied, and where appropriate, lesson plans and/or

lecture notes compiled.

It will be necessary to prepare material for use with
overhead projectors, and/or for aastribution to  the
participanta as handout.

Some sketches and diagrams are provided in  appendisx,
pages 87-88 which will provide examples of the kind of
material useful in supporting the presentation of the
COUrse.

Preparation is essential if the course is to be
effective and successful.

Throughout the course it is important to stress that
abhoard ship rules and regulations must be strictly

observed and all precautions taken to maximize safety

with minimum effect on the environment.
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COURSE QUTLINE

Subject Area Hours
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Lecture L.ab.

1.— The tanker

1.1 Introduction 0.5

1.2 Tanker types 1.0

1.3 Tanker terminology 0.5
‘ Sub-total 2.0

2.~ Petroleum properties and hazards

2.1 The hydrocarbon structure 0.5

2.2 Physical properties of petroleum 1.0 1.5

2.3 Hazards from petroleum 0.5 0.5
Sub-total 2.0 2.0

3.~ 0il cargo containment and handling

3.1 Tank arrangement 1.0
3.2 Piping arrangemenb 1.0
3.3 Pump types 2.0
3.4 Pump Characteristics 0.5
3.5 Draining and stripping 0.5
3.6 Measurement of cargo level 0.5
3.7 Cargo heabing 0.5
Sub-total 6.0
4.~ 0il tanker operations
4.1 Loading 0.5
4.2 Loaded voyage 0.5
4.3 Discharging .5
4.4 Ballast voyage . 1.0
4.5 Tank cleaning 1.0
4.6 Crude oil washing 0.5
4.7 Use of inert gas 0.5
4.8 Purging and gas freeing 1.0

4.9 Tank cleaning and gas freeing for repairs 0.5
' Sub—-total 6.0
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Subject Area Hours

Lecture Lab.
5.~ Marine pollution
5.1 Causes of marine pollution 1.0
.2 Prevention of marine polluition 1.5
Sub-total ?E.
b.— Safety
6.1 Precaution for protection of
personnel and ship 1.0
.2 Fire fighting . 1.5
6.3 Safety equipment and its use 1.0 1.0
4.4 Emergency measures 1.0 1.0
Sub~-total 4.5 2.0
7.~ Discussion / Assessment Sub—-total 3.0

Remars: See the Letalled 7TeachHing Swllabus I ao008ngly

Qo pRges S8 Lo 105,

Pages 42 to 51 Taken from source 2 (see bibliography).
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ADVANCED OIL TANKER OPERATION COURSE.

1.~ Scope. ,
This course is intended for those masters, chief
engineer officers, chief mates, second engineer officers
and, if other than the foregoing, any person with the
immediate responsibility for loading, discharging and
care in transit or handling of cargo, in addition to the
provisions of paragraph 1 Regulation V/1 of the STCW
convention 19783 and covers the mandatory minimum
training requirements prescribed by regulation v/1
paragraph 2Z-b of the STCW convention 1978, and includes
il tanker safety, fire safety measures and systems,
pollution prevention and control, operational practice
and obligations under applicable laws and regulations.

A remarkable point in this requirement is that the
personnel mentioned are to complete this training
programme before assuming immediate responsibility on  an
oil tanker. Consequently, master, chief engineers and
chief officers should not be among the participants of
such course.

This point is stressed because masters, chief
engineers and chief officers may in some cases need a
course as well. This, however, should be a “refresfHer
courss " rather than the " speclalised Lraining
programne ' of the STCW convention 1978.

Further it has to be mentioned that the International
Conference on Training and Certification of Seafarers as
well as resolution 10 thereof do not provide for the
contents of the “Wdvanced Cil 7anker Operstion Oourse’,
but resolution 10 -does explain the * Familizrizatlion

tourse Y in detail.




Bearing in mind the specific tasks of the persons
with immediate responsibility some general objectives can
be derived from the intentions of regulation V/1. These
objectives may be conduced into certain capabilities the
trainees should possess after completing the course:
~ Comprehension of fire and explosion hazards and the

appropiate prevention measures.

— Understanding of principle, function and maintenance of
technical installation and equipment.

- Knowledge and application of law and conventions
related to pollution prevention.

—~ Ability to plan and prepare the implementation of
operational procedures with due regard to safety
standards.

- Ability to organize and supervise persommel activities
for regular and emergency procedures including the
necessary training of the crew.

Z.— Objective.

Those successfully completing this course should be
able thereby to serve on oil tankegrs in a capacity other
ﬁhan officers and ratings, and may have the immediate
responsibility for loading, discharging and care in

transit or handling of cargo.

3.~ Entry standards.

This course is open to experienced seafarers who have
necessarily served on board oil tankers as part of the
regular complement, furthermore they must have completed
an advanced shore—-based fire fighting course approved by

the Administration.




4.~ Course certificate, diploma or document.

Provide that the course has been approved by the
Administration, a participant who successfully completes
it may be issued with a certificate or diploma attesting
that he has completed the course specified in STCW
convention regulation V/1 Z-b and, if he is the holder or
is to be issued with a certificate under the provisions
af that convention, such certificate may be endorsed by

the issuing Administration.

E.— Student number limitations.
The number of students should not exceed 12 and the
practical training should be undertaken in small groups

of not more than four (4) participants.

4.— Btaff requirements.
As recorded in section &6 of this same chapter on

familiarization il tanker course page 47.

7.— Teaching facilities.
Ordinary classroom facilities, an overhead projector

and film projector are sufficient.

8.— Training aids.
Customary gas measuring instruments as follow:
~ Portable oxygen meter.
— Portable oxygen—independant hydrocarbon meter.
- Explosive gas detector.
— Hazardous gas detector fit for hazardous gases found in

0il tankers.
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?.~ Teaching aids.

- Instructor manual.

- Various slides or transparencies and overhead projector
with appropiate illustrations and diagrams for nearly
all lessons.

- Working papers for doing tashks ( as mentioned in detai-
led teaching syllabus sections 1.2; 2.

2135 3.65 4.1 4.25 4.3 4.4; 4.93 5.13 5.6) copying

facilities, see in appendix on pages 109 to 114,

-y ™ -~y I ]
1y 2.25 2.123

— Several capacity plans and cargo lines plans of typical
oil tankers.

- Manufacturer’s manuals and drawings of equipment and
instrumentation ( used for detailed teaching syllabus
sections 2.2 to 2.5; 2.7 to 2.13; 2.173 2.18), see in
appendix on pages 110 and 111.

—~ Suitable films on various aspects of tanker operation.

~ Hardware demonstration material ( also damaged pieces

of equipment ).

10.— Duration of a course.
The duration of a course should be 2 weeks of 10

working days, with 6 lessons of 60 minutes per day.

31.— IMO references.

- 1978 STCW regulation V/1 2-b Mandatory Minimum
Requirements for the Training and Qualifications of
Master, Officers and. Ratings of 0il Tankers.

- ICS/0CIMF International Safety Guide for 0il Tankers
and Terminals.

~ OCIMF Guidelines + recommendations for the safe mooring
of large ships at piers and sea inlands.

- ICS/0CIMF ship to ship transfer guides petroleum-—
liquefied. Resolution 15 of TSPP conference.

- IMO manual on oil pollution.




12.~ Text book references.
- Safety in oil tankers.
- Text of TOVALOPR, CRISTAL .

13.~ Bibliography-.

— International safety guide for oil tankers and

terminals.

- Gas measurements on combination carriers and crude o0il

tankers.

—~ Tanker handbook for deck officers.

< COURSE OUTLINE

1.— Comprehension of fire and explosion hazards and the
appropriate prevention mMEAsSUres.

2.- Understanding of +the principle, function and
maintenance of technical installation and equipment.

3.~ Knowledge and application of law and conventions
related to pollution prevention.

4.— Ability to plan and prepare the implementation of
operational procedures with due regard o safelby
standards.

5. Ability to prganize and supervise persommel
activities for regular and emergency procedures
including the necessary training aof the crew. > 17

Remark: see 117 SpperndIy o PRgE 208 to 114 the Peotarlled

Teaching Svllabus.

1) Taken from source 1 first part (see

e i oo st g e e e S S S S S s 8 S5

bibliography).
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SPECIAL.LIZED COURSES ON CHEMICAL TANKERS. FAMILIARIZATION
AND ADVANCED TRAINING.

ORIGINS.

“The chemical industry has enjoyed tremendous growth
rates over the past thirty years. It is a procreative
industry in +that it uses its energy, improving
technologies and profits to devise new processes and
molecular motifs to serve industry better.

Progressiveness and flexibility are essential
features in a business where virtually every product has
at least one alternative. It is a continuing challenge
to the chemical industry to find uses for these
Yextras’ and to integrate this usage into the overall
consumer pattern.

In accepting this challenge the chemical industry has
become a major contributor to all the basic aspects of
life as we hknow them today, including food, shelter,
transportation, health and communication. The list of
products available to us is virtually endless, ranging
from pharmaceutical detergents, insecticides, and
fertilizer to synthetic fibres, fabricg and rubbers as
wall as the materials used to package these commodities.

The increasing demand for these products throughout
the world had led ' to the development of sophisticated
sea—geing vessels to safety carry a wide range of
Yspeolal’ cargoes  in bulk. All of these cargoes
belong to one of the following family groups of

chemicals:

Acids—organic Acids—inorganic
Alcohols Aldehydes
Alkalys Ammines
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Esters Ethers

Glycols Glycols—ethers
Halogenated commounds Halogens
Hydrocarbons ) ketones
Nitriles . Phenoles.

However in general terms, shipment in chemical tan-—
kers usually take the form of solvent, aromatics, inter-—
mediates or refined products. Chemical tankers do carry a
variety of products which would normally be considered to
be unrelated to chemical, i.ej; wine, molasses, animal and
vegetable oils.

However, these cargoes belong to one of the above
listed chemical family groups and require as much care
and attention as many ‘chemical’” cargoes.

Chemical family groups list:

- Petrochemical products.

- Coal tar products.

- Molasses and alcohols.

- Vegetable oils and animal fats.

~ Heavy chemical C(inorganic substancesd.

The flexibility inherent in the chemical industry is
also a prerequisite for the chemical tanker. The modern
parcel tanker is equipped with a variety of stainless
steel and coated tanks, pumps and piping arrangements
which allow the vessel to carry all of the above cargoes
simultaneosly without threat of cross—contamination or
damage to the vessel.?> 1)

The hazardous nature or special regquirements of many
of these cargoes reveal the need for a special type of
ship +to transport them, thus as a special training for

the people that operate.

1) Taken from source 9 (see bibliography).
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CREW TRAINING IN CHEMICAL TANKER.

The recent increase in sire, complexity and number of
specialized ships carrying potentially hazardous cargoes
in bulk has necessitated special training for the crew
who man such ships. In the early days of chemical tanker
operation accurate information about cargo characte-
ristics and safety precautions were hard to come by. Ship
masters may have been supplied with chemical data sheets
and a medical antidote kit for each hazardous product but
crew awvareness was of a poor standard.

In the last decade, however, a great deal of
information and experience has been gained by both
shore-based operational persomnel and sea going staff.

Today, the majority of operators employ ex—masters as
superintendents to instruct crew members and bring them
up to date on the latest developments in commodity
knowledge, safety precautions and rules and regulations.

IMO adopted Resolution A.286 (VIIL1) Y Aecomnendation
cyy Trainirg s Guslificoations of Qrricers and Crew ol
EALOE CROOVIIN PRISLCOUE O posious ohemlosi dr ulk Y,
in November 1973 and incorporated it into Resolution for
seafarers 1978. ’

“This resolution reduires training to be given to
onfficers and ratings responsible for cargo handling and

equipment in the following subjects:

A)  Principles.
1.~ Elementary Physics.
2.~ Elementary Chemistry.
3.~ Toxicity.
4.— Hazards.
5.~ Hazards control. .

.— Safety equipment and protection of persommel.
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By Shipboard Application.

1.~ Regulation and codes of practice.

2.~ Ship design and equipment of chemical tankers.
.~ Ship operation.

4.~ Repair and maintenance.

5.~ Emergency operations.

A training programme for other ship personmnel is
recommended and it is a requirement that all personnel
should have attended an approved fire fighting course.

AN equally dimportant aspect of training involves
experienced officers continuosly educating crew members
to bring them up to date on the following:
1.~ Health harards and precautions to be taken.
2.~ Bafety equipment and its use.

3.—- Familiarization with emergency procedures.

4.~ Ship design and cargo handling equipment.

5.- Fire fighting ¢ in conjunction with a shore-based
fire fighting course J.

6.- Regulations.

7.~ Pollution prevention.

Safety data, including the emergency procedures to be
followed when cleaning up cargo spills, must be provided
to the operating persommel. Only by knowing the cargo
and its potential hazardé can the ship’s persomel safely
carcy out the demands of normal cargo operations as well
as react properly to the emergency situation.

Emergency procedures for handling uncontrolled
spillage of chemical cargoes in one area where practical
training cammot be stressed too strongly. The use of
gpecialized equipment and fire-fighting media may be
necessary and their limitations and application techni-
gques must be made familiar to the ship’s personnel.

Emergency procedures used for many years on petroleum
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tankers may be adequate for flammable chemical but for

other harzards they may be ineffective. Washing cargo
spills with water, for example, would not be the best
solution if the cargo reacts Qith water. New procedures
which take into account the characteristics of chemical
cargoes have now been developed and these should become
as familiar to chemical tanker persomel as  the smoking
restrictions to oil tanker crew.

A number of +training manuals  and instructional
booklets have been written to aid the trainee operating
personnel. The basic information originates with the
chemical manufacturers. It is common practice for
chemical companies to provide chemical data sheets for
the commodities +they produces; these outline the basic
harards and properties of the produect. Shipboard
operating procedures are formulated and can vary from
simple verbal instructions to complete operating manuals
depending upon the commodity and the volume and frequency
with which it is being transported. In most cases the
procedures deal specially with three areas:

- Preparation of the ecargo system for loading the
chemical. -

- Checking and maintenance of the products and systenm
integrity and

~ The safety aspects.

Two useful instructional book are “hemicad  Trade”
prepared by the Norwegian shipping Federation and
‘Sargly a1n themical  Tarker” compiled by the Interna-
tional Chambers of Shipping in London. These booklets
explain, in very simple terms, the use and maintenance
of safety equipment and contain information about hazar-—

dous and toxic cargoes.> 1)

1) Taken from source { second part (see bibliography).
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The STCW-Convention determines requirements for the
Training and Qualification of Masters, Officers and

Ratings of Chenmical Tankers.

General Certification

Shore~based Fire Fighting Course

Chemical Tanker Appropriate period of
Familiarization Course Supervised Shipboard Service
| | ]
Service on chemical tanker with

specific duties in connection
with cargo and cargo equipment
Relevant experience on chemical

tankers appropriate to duties

Specialized training programme

(Advanced chemical tanker operation course?

Service in chemical tankers with
immediate responsibility for

cargo operations

Training scheme for chemical tanker staff.

Taken from source 1 second part (see biblingraphy).
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SPECIALIZED COURSE CHEMICAL TANKER FAMILIARIZATION.

COURSE FRAMEWORK.

1.—- Scope

This course is intended for those officers and key
ratings who have not previously served on board a
chemical tanker as part of the regular complement and
cover the mandatory minimum training requirements
prescribed by regulation V/2 paragraph 1-b of +the 8TCW
Convention 1978, and includes basic safety and pollution
preventions and precautions and procedures, layouts of
different types of chemical tankers, types of cargo,
their hazards and their hahdling equipment, general
operational sequence and chemical tanker terminology. The
course as designed takes full account of the ammex to
resolution 11 adopted by the International Conference on
Training and Certification of Seafarers, 1978.
2.~ Objective.

Those successfully completing this course should be
able thereby to serve on chemical tankers in a capacity
other than qaster, chief engineer officer, chief mate or
second engineer, and may perform specific duties and
responsibilities related to those duties in comnection
with cargo and cargo equipment provided that they are not
immediately responsible for the loading, discharging or

care in transit or handling of cargo.

3.—- Entry Standards.

This course is open to experienced seafarers who have
not necessarily served on board an oil tanker as part of
the regular complement but who have completed an appro-

priate shore-based fire fighting course approved by the
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Administration.

4,—- Course Certificate, Diploma or Document.

Provided that the course has been approved by the
Administration, a participant who s&ccessfully completes
it may be issued with a certificate or diploma attesting
that he has completed the course specified in STCW
regulation V/2 1-b and, if he is the holder or is to be
issued with a certificate under the provisions of that
convention, such a certificate may be endorsed by the

issuing Administration.

5.~ Student number, limitations.
The number of students should not exceed 12 and the
practical training should be undertaken in small groups

of not more than four (43 participants.

b.— Staff Reguirements.

All  training and instruction should be given by
properly qualified persomel who should consist of a
chemical engineer and the senior instructor must have
experience as master or chief mate of a chemical tanker.
All assistant instructors should have a knowledge of
seafaring and during practical training one assistant

instructor must be in charge of each group.

7.~ Teaching facilities and equipment.
Ordinary classroom, an overhead projector, a slide

«

projector and appropriate transparencies and slides.

8.- Training aids.

One of each of the following item of equipment is
reguired for classroom demonstration:

- Gas detector sets.

b4




9.

10

working days with a 6 lessons of 60 minutes per day.

11

12

!

Explosimeter.

Oxygen analyser.

Protection suit (fire, chemicall.
Escape and resuscitation equipment.
Fire fighting equipment.

Plain chemical experimental devices.

- Teaching aids.

Instructor manual.

Overhead projector tranparencies.
Slides projector.

Film projector.

Video tape recorder.

Appropiate film and tapes.

.~ Duration of a course.

-

The duration of a course should be 2 weeks

.~ Text book references.

Safety in chemical tanker.

of 10

Shipbuilders and manufacturers guides and handbooks.

Chemical handbook and dictionaries.

Fire fiéhting manuals.

«.— IMO References.

1978 STCW regulation V/2 1-b Mandatory Mi

nimum

Requirements for the training and Qualifications of

Masters, Officers and Ratings of Chemical Tankers.
IMO IMDG International Dangerous Goods Code.

ICS Chemical tanker safety guide.

IMO Code for construction and equipment of
carrying Dangerous Goods in bulk.

IMO Mediral First Aid Guide for use in accidents.

ships
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<COURSE OQUTLINE.

1.~ 8hip design and equipment.

2.~ Cargo properties and reactions.
3.~ Operational procedures.

4.~ Hazard and hazard control.

5.— Emergency procedures.

é.— Repair and maintenance.> 12

Remarks S Lrr appendly  on page TI15 sy T2

Letailled Tesching Syllabtins.

1) Taken from source 1 second part (see bibliography).
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ADVANCED CHEMICAL TANKER OPERATION COURSE.

COURSE FRAMEWORK

Ltes o dmeen iaan oy i Yr4es Fiain Seses Sbade b SATRS Rihep SSs o mimt

1.-Scops

This course is intended for those masters, chief eng-—
ineer officers, chief mates, second engineer pfficer and,
if other than the foregoing, any person with the
immediate responsibility for loading, discharging and
care in transit or handling of cargo, in addition to the
provision of paragraph 1, resolution WV/2 of the STCW
convention 1978, and covers the mandatory minimum
training requirements prescribed by Regulation V/iz
paragraph Z-b of the STCW Convention, and includes
chemical tanker safety, fire safety measures and systems,
pollution prevention and control, operational practice

and abligations under applicable laws and regulations.

2.~ Objective.

Those successfully completing this course should be
able thereby to serve on chemical tanker in a capacity
other than officers arnd ratings, and may have the
immediate responsibility for loading, discharging and
care in btransit or handling of cargo.

S.—~Entry standards.

This course is open to experienced seafarers who have
necessarily served on board a chemical tankers as part of
the regular complement, furthermore must have completed

an advanced shore-based fire fighting course approved by
the Administration. '




4.~ Course certificate, diploma or document.

Provided that the course has been approved by the
Administration, a participant who successfully completes
it may be issued with a certificate or diploma attesting
that he has completed the course specified in STCW
Convention regulation V/2 2-b and, if he is the holder or
is to be issued with a certificate under the provisions
of that convention, such certificate may be endorsed by

the issuing Administration.

5.~ Student number, limitation. :
As recorded in section 5 of this same chapter

familiarization chemical tanker course, page 64.

6.— Staff required.
Az  recorded in section &6 of this same chapter

familiarization chemical tanker course page 6é&4.

7.- Teaching facilities.
As  recorded in section 7 of this same chapter

familiarization chemical tanker course page &4.

8.—- Training aids.
One of each of the following items of equipment is
required for classroom demonstration:
- Gas detector sets.
- Explosimeter, different types.
- Oxygen analyser.
- First aid equipment.
~ Resuscitation set.
~ Breathing apparatus.
— Escape devices.

- Eye washing set.
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?.— Teaching aids.

- Instructor manual.
- 8lides and transparencies projector.

- Films.

10.~ Duration of a course.
Az  recorded in section 10 of this same chapter

familiarization chemical tanker page 65.

11.~ IMO References.

- 1978 STCW convention Regulation W2 2-b Mandatory
Minimum Requirements for the Training and
Qualifications of Masters, Officers and Ratings of
Chemical Tankers. V

~ International Dangerous G@oods Code (IMDG codel.

- Chemical tanker safety guide (ICS5?.

- Code for instruction and equipment of ships carrying
dangerous goods in‘bulk CIMOY.

~ Medical first aid guide for use in accidents involving
dangerous goods (IMO3.

—~ Recommendation concerning fire safety reguirements for
cargo ship (IMO).

~ International Convention on tanker safety and pollution
prevention, 19278 (IMO).

- Manual in oil pollution.

12.~ Text book references.

I

Manufacturer’s and shipbuilders handbooks and guides.
- Fire fighting manuals.

- Chemical data handbooks.

Safety in chemical tanker.
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< COURSE OQUTLINE

1.~ Properties and reactions of liguid chemical cargo.

L}

2.~ Cargo containment.

3.~ Cargo handling system.

4.~ Operational procedures.

5.— Cargo hazards.

6.— Safety equipment and measures..

7.~ Emergency procedures.: 1)

Aemarks See I a008n01x o page I35 to 150

@0 ing Swillabis.
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1} Taken from source 1 second part (see bibliography).

the Letalled
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SPECIALIZED COURSES ON LIQUEFIED GAS TANKER (LPGI:
FAMILIARIZATION AND ADVANCED TRAINING.

GENERAL ASPECTS OF LPG SHIPS.

This heading cover some of the most costly and comp—
licated ships that have ever been, or ever will be built.

Ligquefied Petroleum Gas (PG} and Ligquefied Natural
Gas (LNG) which are generic term for gases produced as a
by-product of the refining process, mainly LPG, or {from
natural gas fields, LNG. X

In this case 1 will refer to LPG carriers because

Venezuela has only this type of ships.
HISTORY:

Transport by sea of liquefied gases began in the
early part of the 1230's when a ship especially designed
to carry butane was built in the United States. This ship
and other early gas carriers were basically simple cargo
ships with vertical pressure vessels placed in the holds
to carry the cargo, which was discharged simply by
introducing water into the bottom of the tank and driving
liquid gas from the top. Design of wvertical tanks was
unchanged for about twenty years, although only a few
ships were built. A matter of interest is that one ship
of this design is reported to have had as many as 68
tanks, which indicates that, although there was a demand
to carry such ecargo in ever—increasing quantities, the
necessary technology had not kept pace with the need to
construct special ship types.

In the early part of the 1950’s the first gas

carriers were built in European yard and, whilst these
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ships were still of the same design as their American
predecessors, the individual tanks had become much larger
and were generally stowed horizontally, either above or
below decks.

As  the bounds of technology were extended and
materials more suited to the excessively low temperatures
were developed, together with the improvement in welding
techniques, ships were designed which became the gas
carriers that we “know today. In view of the very low
boiling point ( the term ‘boiling poIini” b.p. is
given to the temperature at which a gas converted into a
liquid) temperatures of the cargoes, refrigeration and
reliquefication plants had +to be developed. Due to
advanced technology gas carriers today fall mainly into
one of the three classes:
1.~ Fully pressurised.
2.~ Bemi-refrigerated.

.~ Full refrigerated.

Qur ships fall in the semi-refrigerated class.

PERSONNEL. TRAINING.

T R S e T

According to IMO code for existing ships carrying
liquefied gases in bulk, chapter XVIIIl-operating

requirements, part 18.3 that say:

- Personnel involved in cargo operation shau;d be
adequately trained in handling procedures.

- All personnel should be adeguatelly trained in the use
of protective equipment provided on board and have
basic training in the procedures, appropriate to their
duties, necessary under emergency conditions.

- Qfficers should be trained in emergency procedures to

deal with conditions of leakage, spillage or fire

~J
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involving the cargo and a sufficient number of them

should be instructed and trained in essential first aid
for the cargo carried.

In view of afore mentioned I would like to prepare a
gas carrier syllabus that should contain the following
main subjects: )
1.-<Applied science (i.e. chemistry and physics of

liquefied gases.
.— Development of gas carriers.
3.— Gas carrier design and construction.
4.~ Cargo handling systems.
5.~ Operating procedures.
é.— Regulations.
7.—- Safety practices and equipment.
8.— Health.
9.~ Emergency procedures.

10. Terminal operations.

The inclusion of industrial specialists will make a
valuable contribution to courses with the input of their
experiences. Some subjects of this course shall be dealt
with by these specialists. Syllabus topics 43 5 and 10
above particularly will benefit from this approach.

The study of emergency incidents form could be an

important part of this course.

THE SHIP/JETTY INTERFACE.

Statical analysis of incidents which have resulted
in financial loss indicates that the risk is greatest
when the ship is alongside the jetty and cargo is being
transferred. For this reason considerable emphasis must
be placed on cargo handling operations at the éhip/jetty

interface.:



Personnel

Equipment Procedures

The Interface

The three essential components which are related to
this interface are equipment, operational procedures and
persomel. Each of this components, although inter-—
related one with the other, can often cause difficulties

through misunderstanding between ship and jetty.

TERMINAL OPERATION.

Important subjects shall give to know the work of
terminal operation, thus the relationship between ship
and terminal could be best.

This subjects will be:

- Safety practices at the terminal.
- Pre-arrival information.

- Approaching/entering the port.

- Mooring.

~ Cargo transfer system.

- Checklist.

- Cargo operation and

- Areas of responsibility.
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THEORY AND PRACTICE.

Perhaps some officers attending these course have
previous operational experience on gas carriers and con-—
'saquently have little difficulty in relating the theory
that will be presented in the classroom to operational
practice. All topics dealt within the syllabus must have
operational relationship to the gas carrier.

On occasions when persommel have had no previous gas
experience, then the course will be completed with ship
and Jjetty visits,‘ but on occasions when students would
arrive at the Jjetty to find no cargo transfer opera-
tion being conducted for one reason or another, a better
approach will be the use of specially prepared and'sui~
table short video -tape programmes to illustrate specific
points during the lectures.

Laboratory demonstration and uwse of model in the

classroom shall also provide valuable teaching aids.

SIMULATION.

Computerized or non—computerized simulation could
make a worthwhile contribution +to the understanding of
principles which apply to cargo transfer operations, pro-
vided that such simulation was designed with sufficient
flexibility to deal adequately with the various types of
gas carrier and the ship/jetty interface.

One principal advantage of this approach is that it
would allow students to gain experience in a safe manner
with both normal and abnormal conditions of cargo hand-
ling. The effects of equipment malfunction and operatio-—
nal error on the system could with this facilitiy be

safety demonstrated.> 1)
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1) Taken from source 3 gas carrier ship/jetty interface training (see bibliography).
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The 8TCW-Convention determines requirements for the

Training andraining Qualification of Masters, Officers

and Ratings of Liquefied Gas Tankers.

General Certification

Shore-based Fire Fighting Course

|

| ]

l.iguefied Gas Tanker Appropriate period of
Familiarization Course Supervised Shipboard Service
L J

I

Service on liquefied gas tanker with

specific duties in comechtion

with cargo and cargo equipment

Relevant experience on ligquefisd gas

tankers appropiate to duties

Specialized training programme

Cadvanced liquefied gas tanker operation coursel

Service in ligquefied gas tankers with
immediate responsibility for

cargo operations

Training scheme for ligquefied gas tanker staff.

Taken from source 1 third part {see bibliography’.
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SPECIALIZED COURSE LLPG TANKER FAMILIARIZATION.

COURSE FRAMEWORK.

1.—- Scope. -

This course is intended for those officers and key
ratings who have not previously éerved on board a
liquefied gas tanker as part of the regular complement
and covers the mandatory minimum training requirements
prescribed by regulation V/3 paragraph 1-b of the 8TCW
Convention 1978, and includes basic safety and pollution
precautions and procedures, layouts of different types of
liquefied gas tankers, types of cargo, their hazards and
their handling equipment, general operational sequence
and liguefied gas tanker terminology. The course as
designed takes full account of the ammex to resolution 12
adopted by the International Conference on Training and

Certification of Seafarers, 1978.

2.~ Objective.

Those successfully completing this course should be
able to serve on o0il tanker in a capacity other than
master, chief engineer officer, chief mate or second
engineer, and may perform specific duties in connection
with cargo and cargo equipment provided that they are not
immediately responsible for the loading, discharging or

care in transit or handling cargo.

3.- Entry standards.

This course is open to experienced seafarers who have
not necessarily served on board a liquefied gas tanker as
part of the regular complement but who have completed an

appropriate shore-based fire fighting course approved by

the Administration.
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4.— Course Certificate, diploma or document.

Provided that the course has been approved by the
Administration, a participant who successfully completes
it may be issued with a certificate or diploma attesting
that he has completed the course specified in STCW
regulation V/3 paragraph 1-b and, if he is the holder or
is to be issued with a certificate under the provision of
that convention, such a certificate may be endorsed by

the issuing Administration.

5.~ Student number, limitations.
The number of students should not exceed 12 and the
practical training should be undertaken in small groups

of not more than four (4) participants.

bho— Staff regquirement.

A1l training and instruction shouwld be given by pro-
perly qualified personnel, who should consist of a che-
mist/physicist and the senior instructor must have expe-
rience as master, marine engineer or chief mate of a
liquefied gas tanker. All assistant instructor should
have knowledge of seafaring and during practical training

one assistant instructor must be in charge of each group.

7.~ Teaching facilities.
Ordinary classroom, an overhead projector, a slide

projector and appropriate transpariences and slides.

8.~ Training aids.
One of each of the following items of the equipment
is required for classroom demonstration:
- Resuscitation dummy.
- Specific gas detectors.

— Oxygen analyzers.
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- Explosimeters.

-~ Breathing apparatus.

- Compressor.

~- Escape breathing sets.

- Filter masks with appropiate filters.

= Fire protection suit consisting of sectional drawing of

liquefied gas tanker.

Fe—~ Teaching aids.
- Instructor manual.

=~ Appropiate film on fire fighting and cargo operation.

= Film, transparencies and slide projectors.

10.~ Duration of a course.
The duration of a course should be 2 weeks of 10

working days with a 6 lessons of 40 minutes per day .

11.- IMO References.

- 1978 S8TCW Regulation V/3 41-b Mandatory Mivimum
Requirements for the Training and Qualifications of
Masters, Officers and Ratings of Liquefied Gas Tankers.

- 1CS Tanker safety guide (liquefied gas).

~ IMO Gas carrier code.

- IMO Medical first aid guide for the use in accidents

involving dangerous goods.
12.—- Text book references.

— Tanker safety guide for liquefied gas.

— Code of the safe working practices for merchant seaman.
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<COUREE OQUTLINE.

1.~ Regulations and codes of practice.

2.— Characteristics of liguefied gas tankers.

3.~ Cargo.

4,~ Hazards and hazard control.

5.— Cargo calculation, leoading, discharging, cooling
down, warming up, sampling, inerting and gas freeing.

6.— Emergency operations.

7.~ Repair and maintenance.:> 1)

-

Remarks See 1 appendiys on page 157 to 120 the DLelalled

Teachring Swillabus.
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1) Taken from source 1 third part (see bibliography).
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ADVANCED LIQUEFIED GAS TANKER OPERATION COURSE.

COURSE FRAMEWORK

1.-Scope

This course is intended for those masters, chief eng—
ineer officers, chief mates, second engineer officers
and, if other than the foregoing, any person with the
immediate responsability for loading, discharging and
care in transit or handling of cargo, in addition to the
prevision of paragraph .1, resolution WV/3 of the STCW
Convention 1978, and covers the mandatory minimum
training requirements prescribed by Regulation V/3
paragraph =2-b of +the 8TCW convention, and includes
liguefied gas tanker safety, fire safety measures and
systems, pollution prevention and control, operational
practice and obligations wunder applicable laws and
regulations.
2.~ Objective.

Those successfully completing this course should be
able to serve on liguefied gas tankers in a capacity
other than officers and ratings, and may have the
immediate responsibility for loading, discharging and

care in transit or handling of cargo.

S.—Entry standards.

This course is open to experienced seafarers who have
necessarily served on board a liquefied gas tanker as
part of the regular complement, furthermore they must
have completed an advanced shore-based fire fighting

course approved by the Administration.
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. 4.— Course certificate, diploma or document.

Provide that the course has been approved by the
Administration, a participant who successfully completes
it may be issued with a certificate or diploma attesting
that he has completed the course specified in STCW
convention regulation V/3 2-b and, if he is the holder pr
is to be issued with a certificate under the provisions
of that convention, such certificate may be endorsed by

the issuing Administration.

5.- Student number, limitation.

As recorded in section 5 of +this same chapter
on familiarization liquefied gas tanker course page 78.
4.~ Staff required.

As recorded in section 6 of this same chapter

familiarization liquefied gas tanker course page 78.

7.~ Teaching facilities.
As recorded in section 7 of this same chapter

familiarization liquefied gas tanker course page 78.

8.~ Training aids.
One of each of the following items of equipment is
required for classroom demonstrations
~ 8Special gas detectors.
- Explosimeters.
~ Oxygen analyser.

- Breathing apparatus.

?.— Teaching aids.
- Instructor manual.
- Blides and transparencies projector.

- Films.

8z




- Several capacity plans and cargo lines of typical

liquefied gas tankers (LNG, LPG, NHz).

10.Duration of a course.
As recorded in section 10 of this chapter familiari-

zation liguefied gas tanker page 79.

11 .- IMO References.
- 1978 STCW regulation V/3 2-b Mandatory Minimum Requi-
rements for the Training and Qualifications of Masters,

Officers and Ratings of 0il Tankers.

Liquefied gas tanker safety guide (ICS5).

Medical first aid guide for use in accidents involving

dangerous goods (IMO).

I

IMO Gas carrier code.

12.— Text book references.
~- Code of safe working practices for merchant seaman.

— Tanker safety guide for liguefied gas.
4 COURSE OUTL INE

1.- Pasic chemistry and physics.
2.~ Health hazards.
3.~ Cargo containment.
4.~ Operational procedures.
5.— Pollution.
.~ Cargo handling system.

&

7.~ Ship operating procedures.

8.~ Safety practices and equipment.
9

.~ Emergency procedures.: 12

Remark: See In Sppendiy on page 155 to 1268 the Oetailled

Teaching Svlliabus.
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1) Taken from source 1 third part (see bibliographyi.




CORNCL LIS ITONS P O
RECOMMENDASAT TONS

In conclusion, the author wishes to clarify that in
developing this paper, the intention is not to criticise
the situation of the none existence of the defined
minimum training requirements which both officers and
ratings must possess for operating on board the Venezuela
tanker fleet. On the contrary it was the realization of
the importance and need for this type of education and

training which gave rise to the idea.

It is expected that implementation of the proposed
Programmes would not  be an easy btasky however it is
recognized that there is need to have all personnel
properly trained, not only to satisfy the STCW Convention
1978 but also to reduce unsafe operational practices and
pollution of the seas.

Furthermore, it would be necessary that there be

cooperation and team work among the Marcitime
Administration, the 0il Companies and the Maritime
Education and Training Authorities to operate the

programme if it is to be successfull.

It is the recommendation that in the first case, the
Ministry of Communication and Transport (Direccion Gene-—
ral Sectorial de Transporte y Transito Acuatico) should
be regsponsible for the creation of the relevant
regulations to make the training and qualifications

compulsory.

Secondly, Lagoven, Maraven and Corpoven should be

responsible both for major funding and providing some of
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their qualified staff as teachers and instructors.

Thirdly, the maritime education and training authori-
ties through the Nautical School and Post—graduate School
should be responsible for the development of syllabus and
contribute the human and material resources to ensure the

proper implementation and supervision of these training

COUrses.

The success of the programme being proposed can con-
tribute in a large measure to the further advancement of
the Merchant Marine as well as the economic and general

development in Venezuela.
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‘EXAMPLE OF LESSON PLAN

COURSE. wannansanna LESSON NUMBER. . wauwnwa. DURATION. wacunanaan
TRAINING AREA.cwccannsscanannnsnnnnnnas I s

MAIN ELEMENT TEACHING TEXT M0 AN INSTRUCTOR LECTURE
SPECIFIC LEARNING OBJETIVE METHOD BOOK REF.  AID GUIDELINES NOTES
CIN TEACHING SEQUENCE WITH

MEMORY KEYS)

3.0 01l CARGO COINTAINMENT AND HANDLING Bi Ri- USE B1
3.6 MEASUREMENT OF CARGO LEVEL Lecture Pa.19.2 V/{,1() AND B3

EXPLAIN SAUNDING-ACTUAL DEPTH OF OIL Pa.19.5 R2-
EXPLAIN LLLASE-DISTANCE FRON SURFACE B3- Pa.B,2(e)
OF OIL TO TOF OF TAMK. P.35
List Methods: LECTURE B1- -
3.b.1 Flexibie tape Pa.19.2 V/1-
Flexible, contained in “Wwind out”,
“wind In" case not suitable for Pa.19.5 1/b
fast lpading - manpower excessive
- too slow
3.6.2 FLOAT INDICATORS B3- RZ
Indicates records - ullage directli - P.35 Pa
reasonable reability sodern system
uses remote vead-out in control room 2(e)
3.6.3 PNELMATIC
01! presure head in tank use to
indicate ullage remotely hy means
of air or inert gas presure
3.6.4 HYORALLIC
01l pressure head in tank used to
Indicate ullage directly through a
fluid filled capillary tube to a gauge
Note ‘
Lecturer should sention that al! respte indicating gauges ave affected by changes In environtmental
temperature, and gauges are calibrated for one particular oil temperature. Weans are built In to the

gauge to compensate for these effects.

Taken from source 2 (see bibliography).
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INSTRUCTOR MANUAL (DIAGRAMS)

Ore/oil carriers (0/O ships)
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HATCH HATCH HATCH
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BOX-
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' 1
WING 1 |
ORE/OIL , ORE/OIL _ ,
TANKS HOLD ' e \

\ DOUBLE BOTTOM TANK / DOUBLE BOTTOM TANKS
1 1 1

CROSS-SECTION LONGITUDINAL SECTION

LARGE HATCHWAY j

WING TANK HOLD olL
ORE OR OIL

k DOUBLE BOTTOM W,
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INSTRUCTOR MANUAL (DIAGRAMS)

OUTLINES OF TYPICAL TANKER VESSELS

Crude oil tanker

I//

> 7
‘ O Y
w0 (5 tamc o0 tam 3 cane o tees w0t o tom e e, e .
- %“
- -
——r T T
S i - ';u—
T e e T
a1 ol
i
tornapes and dimensions Scanthng: 15.60m Machiners details
Gross: . . 60000 100y Main engine: ........ ... MAN-B&W SLXOMCE
Deadweight tmetnion Engine builder: ........ccocivieeeens Mitsur Zosen
Desgn s i 101.600 1 Qutput:
Scanthng .., . R B (AT Carpo capacities and facilities MCR* 14.900 bhp ut 7®0rpm

L4500 m

Length overall: .
LR 00 m

Length bop ...

Breadth: ... e v 3050 mM
Depth: e o h i e s 22.50m
Draught:

Phesign. o L 0 c e 1BUM

Cargo 0il: .. o oo 128200 m”

Tanhks: Frve centre tanks tor cargo ol tw o shop
tanhs: wing tanks for water ballast,

Cargo handling: Three 2.000m /h » 125m TH
cargo otl pumps: one 300m*/h x 125m TH
stapptng pump

Products/crude carrier

NCR: o . 13.410bhp at 75.31pm
Fuel oil consumption: ... ......cooee . 0.5 1/duy
Service speed: .o e 14 knots

Generators: Two 560 kW diesel sets and one
560 AW turbo-gencrator,
Boilers: Onc 60t/h ¥ 16.0 kg/cm g. saturated.
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Tonnages and dimensions

Gross: 33,471 tons
Net: 25,115tons
Deadweight (metric):
Design: 54,5001
Scantling: ...
Length overall:
Length b.p. ..oooiniiiniiriinniinnerennas 212.70m
Breadth: 32.20m
Depth: 18.60m
Draught:
Design: 11.90m
Scanthing: ...ocoovvvnriereriensesensrones 14.00 m
Cargo capacities and facilities
Cargo oil: 72,500 m?

Water ball 23,500 m?

Tanks: Ten cargo tanks, four segregated ballast
tanks and two slop tanks, six cargo
segregations.

Cargo handling: One 600m’/h hydraulic
submerged pump in each cargo tank and in

each amidships ballast tank; six electro-

hydraulic power packs, each 900hp at
1,200 rpm; one thermal oil system for cargo
heating; inert gas system: fixed tank cleaning
machines; two 1,200 m*/h ballast pumps.

Machinery details
Main engine: .....c..cceeueecenes Sulzer 6RND76M
Engine builder: ............. Astilleros Espanoles

UPPER DECK
Output:
MCR: .civirriiniens 13,160 bhp at 117 rpm
NCR: 12,600 bhp
Fuel capacity: .... e 2,500 m’

Service speed: .... . 15.4 knots

Generators: One 1,700 kW set driven by a 2.580
bhp at 720 rpm diese! engine; one 2,300 kW
set driven by a 3,440 bhp at 720 rpm diesel;
one 1,600kg/h at 6.5kg/cm® exhaust gas
boiler; one 1,500 kg/h at 6.5 kg/cm’ oil-fired
boiler.

Other details

Classification: Bureau Veritas + 13/3E ~+
“Petrolier Haute Mer” Glace 111 + MOT. or
equivalent Lloyd's, ABS, etc.

Complement: ... 48 plus six maintenance crew
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DETAILED TEACHING SYLLARUS FAMILIARIZATION OIL TANKER
COURSE.

1 THE TANKER.

1.1 INTRODUCTION.
lList important stages in the development of tanker
as:
.1 Carrying oil in barrels in conventional cargo ships.
.2 Construction of vessels to carry oil in bulk.
.3 Use of longitudinal divisions and transverse bulkheads
to form tanks.
4 Locating machinery aft.
.5 Increase in size to VLCC's and ULCC s.
.6 Transportation of liquefied gas and chemicals in bulk.
.7 Pollution problems and explosion/fire hazard leading
to international controls.
.8 Increasing use of the training to improve safety and
reduce pollution.
.9 The 1978 STCW Convention and its chapter V of that

Convention.

1.2 TANKER TYPES.
Describes general arrangement of tankers which carrcy
bulk cargoes of:

.1 Crude oil.

.2 Petroleum products.

.3 Bitumen.

-4 LNG. :

.5 LPG.

.46 Ore/oil.

.7 Ore/bulk/oil.
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.10

TANKER TERMINOLOGY .

Defines terminology and explains abbreviations com-

monly used aboard tankers and in tanker terminals.
PETROLEUM PROPERTIES AND HAZARDS.

THE HYDROCARBONS STRUCTURE.

states that:

Crude petroleum as discharged at the well head is a
mixture of a large number of different hydrocarbon
molecules.
The molecules are termed "light" or "heavy' according
to the numbers of carbon atoms forming the molecule.
Very light molecules such as, methane, butane and
propana tend to be gaseous under normal atmospheric
conditions.
'Very heavy molecules such as asphalt and bitumen tend
to be solid under normal atmospheric conditions.
Intermediate molecules such as petrol (motor spirit)
and diesel o0il tend to be liguid uwnder normal
environment conditions.
Very light molecules such as methane are extracted at
the well head.
The petroleum which remains after removal of progucts
such as methane is termed ‘crude oil’. )
Crude o0il is a mixture of hydrocarbons which at
normal atmospheric conditions are gaseous liquid and
s0lid.
In an 0il refinery process, termed distillation, the
crude o0il is split into a number of fractions.
Each petroleum fraction has a range of physical

properties specific to itself.

{0




P

2
- a

PHYSICAL PROPERTIES OF PETROLEUM.

Defines in simple terms:

.1 Density.

2
"o

Viscosity.

Pourpoint.

Flashpoint.

Vapour pressure/temperature relationship.
Flammability.

Explosive limit.

HAZARDS FROM PETROLEUM CARGO.

Potential for fire and explosion.
States that ability of the petroleum to create vapour
is a major factor.

Describe the ability teo vaporize as volatility.
State that the volatility increases with temperature
and becomes a maximum at the boiling temperature of
the petroleum.
States that when hydrocarbon vapour is mixed with
oxygen (usually from the atmosphere) an explosive
mixture is produced.
States that a mixture of hydrocarbon vapour and air
will only idignite and burn if its composition is
within the Y“rlammatle rzmnge’.
States that the concentration of hydrocarbon vapour
present in air is used to define ‘Flammable range’.
States that the working flammable range of petroleum
vapour/air mixture can be taken as from 1% to 8% by
volume.
States that the flashpoint of an o0il indicates the
lowest temperature at which the oil will give off
sufficient hydrocarbon vapour to form a flammable gas
mixture with air near the surface of the oil.

States that the use of inert gas in cargo tanks can
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reduce the oxygen content below that nrecessary for

flammable mixture.

Describe the flammability diagram.

List the three essential necessary for a fire to
COMMBNCe Aas: '

- Oxygen.

— Flammable material.

- Source of ignition.

= Stétes that the three essentials may be represented
by the sides of a triangle.

States that only the vapour a flammable material will

combine with oxygen to produce fire.

States that the complete triangle represents active
fire.
States that the removal of any one side will

extinguish the fire.

States that the two main methods of controlling a
fire are:

- Removal of oxygen (smotheringl.

— Cooling f(reduction of ignition sourceld.

States the removal of the flammable material is
usually not possible with petroleum in bulk.

States that the use of an inert gas will displace
OXYygen.

States that covering the surface of flammable
material with a blanket of inert material will
prevent oxygen making contact with the vapours from
the flammable material.

States that water in sufficient gquantity can provide

cooling.

Jovic errects.

.1 List the hazards to health as:

- gkin contact with liquid petroleum.

9z




- ingestion (swallowing) of liquid petroleum.

— inhalation (breathing) of liguid petroleum.

= inhalation of petroleum vapour.

- compounds of lead contained in the cargo.

l.ists precautions as:

- strict control of entry into pump rooms, cargo
spaces and other enclosed spaces.

- through ventilation of any space +to be confirmed
before entry.

- use of adequate protective clothing.

- thorough cleansing of personal clothing after
contact with petroleum.

- eontinual monitoring of atmosphere in  working of
spaces for petroleum vapour and hydrogen sulphide.
Describes the toxic effect on personnel of skin
contact, and ingestion (swallowing) of petroleum
liquid and inhalation (breathing? of petroleum vapour.
State that the skin contact with liguid petroleum
produées irritation and dermatitis because of the

removal of essential natural skin oil.

States the ingestion of liguid petroleum into the
stomach causes acute discomfort and nausea and that if
liquid is inhaled into the lungs there is a serious
risk of suffocation through interference with the
normal  oxygen/carbon dioxide transfer taking place
during breathing.

States that the liguid ingested will tend to vaporize
and the vapour could be inhaled into the lungs.

States that inhalation of petroleum vapour will
produce narcosis, the main symptoms being, headache,
aye irritation and dizziness, with very high
concentrations leading to paralysis, insensibility and

very possible death.




Oxygen fAefiolency.

.1 Btates that the oxygen content of air is 21% by
volume.

.2 Btates that the oxygen content in enclosed spaces may
be lower.

.3 States that one of the reasons may be an inert
atmosphere.

.4 States that the oxygen content may also be reduced due
to chemical reactions. ‘

.5 Lists such reactions as burning, rusting, paint

drying.
3 OIL TANKER CARGO CONTAINMENT AND HANDLING.

3.1 TAHNKER ARRANGEMENT.
Describes the general arrangement of:
.1 Cargo tank layout.
«2 Pump-rooms.
.3 Segregated ballast tanks.
4 Slop tanks.
.5 Cofferdams.
6 Peak tanks.

.7 Deep tanks.

3.2 CARGO PIPING ARRANGEMENTS.
Describes:
.1 Internal piping in tanks and pump rooms.
.2 External piping {(decklines).
.3 Cross—overs.
4 By—-passes.
.5 Ring main systems.

b Valves.
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3.3 PUMPS.

Describes operating principles of:
.1 Reciprocating positive displacement pumps.
.2 Rotary positive displacement ’“screw’ type pumps.
.3 Rotary positive displacement lobe and vane types.
.4 Roto-dynamic (centrifugal) pumps.

.5 Educators.

3.4 PUMP CHARACTERIBTICS.

03]

States suitability of the pump types listed in 3.
for cargo handling in terms of:
.1 Maintaining flow at inlet low heads.

.2 Starting-up procedures.

3.5 DRAINING AND STRIPPING.

Lists the reasons for draining and stripping, tanks,
lines and pumps, and states the pumps suitable for
this purpose in terms of:

-1 Maintenance of flow at inlet under low head
conditions.

W2 oAbility to ‘self prime’.

.3 Wear on moving parts with intermittent or fluctuating

flow.

3.6 MEASUREMENT OF CARGO LEVEL.
Explain how the level of cargo in the tank can be
obtained by ‘sounding’ or ‘ullage’ measurement and
list the various methods in use for this as:

.1 Flexible steel or alloy tapes.

Fa

Float indicators.

3

Pneumatic gauges.

Hydraulic gauges.

o noH

Electrical capacitance gauges.

Sonic gauges.
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.7 Radar gauges.

3.7 CARGO HEATING.
.1 Explains that a particular viscosity range is required
for storage and handling and that this is controlled

through the temperature of the oil.

;x_'l

Lists the methods of heating the cargo as the use of

the:

- steam supplied to coils or other forms of extended
heating surfaces, for normal petroleum cargoes.

- a mineral oil heating fluid for special (heavy)
petroleum cargoes.

.3 States that leakage in heat exchanger pipes or matrix
units will permit o©0il to contaminate the condensate
system in steam—heating system or water to contaminate
the oil cargo.

.4 States that dangers exist in heating cargoes (such as
hitumen? if water is present in the cargo.

.5 States that steel heating coils suffer SEerious
corrosive attack with crude oil cargoes.

.6 States that oil vaporization increases with increase

of temperature.

- OIL. TANKER OPERATIONS.

4.1 LOADING CARGO.

.1 Explains need for compliance with all safeby
requirements.

.2 States control valves operate during loading according
to plammed sequence of filling tanks.

.3 States gquantity of cargo checked by measuring by
ullage.

.4 States venting of tanks to atmosphere controlled as

Necessary.

?6




.5 Explains how and when samples are taken.

& States that events during operations are recorded.

4.2 LOADED VOYAGE.

.1 Explains how and when vapour pressures are checked and
logged (non IGS vessell. '

.2 States that cargo vapour ventéd to control ‘pressure.

.3 States how temperature of cargo is controlled.

4.3 DISCHARGING.

.1 Explains the need for compliance with all safety
requirements.

.2 States control valves operated during discharging

according to plammed sequence of emptying tanks.

Explains why and how tanks are vented.

States ballast loaded as required by discharging plan.

nop

Outlines draining and stripping procedures.

4.4  BALLAST VOYAGE.

.1 Explains the need for ballasting.

.2 States that a number of tanks are allocated for

ballast.

.3 Explains the considerations for allocating the amount
of ballast.

.4 States that some tankers have solely designated for
ballast, served by a dedicated ballast system.

.5 Defines such tanks as segregated ballast tanks.

.6 Explains that if segregated ballast capacity is
insufficieﬁt that additional ballast is taken in cargo
tanks.

.7 States that such ballast is put in dirty cargo tanks.

.8 States that such ballast is heavily contaminated with
oil.

.9 Explains why the ship wpon arrival in the loading port
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may only have clean or segregated ballast on board.
Explains the operations for changing ballast.
Explains how the sloptank is filled with an oily
water mixture.

Explains the need to decant the sloptank.

Describes generally the decanting procedure.

States that the remainder of the sloptank may be
utilized for the carriage of cargo.

Defines the précesg of changing ballast and decanting
of sloptanks and loading sloptanks as the load on top

procedure (LOT).

TANK CLEANING.
Lists the reasons for tank cleaning.
States that tanks cleaning machines are used.
States that there are portable and fixed tank washing
machinges.
Describes the working of tank washing machines.
States that tanks may be cleaned with water or crude
oil.
States +that on the ballast voyage only water,
sometimes with chemicals is used. .

States that hot or cold water may be used.

States that the tanks washing system incorporates a
water heater.

States that tanks washing must be carried out in a
non—explosive atmosphere.

States that this may be an inert or, alternatively,
too lean or too rich atmosphere.

Explains too rich and too lean atmospheres.

States that if an inert gas system (IG8) is {itted
and operating, tank washing should take place in an
inert atmosphere.

States that if an 1GS is not fitﬁed, tankwashing must
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take place in a too lean atmosphere.

.14 Describes ventilating to a too lean atmosphere as gas
freeing.

.15 Explains that gas freeing should be continued 'during
tank washing.

.16 Explains that the tank washing water is tranferred to

the sloptank.

.17 Describes the use of the slop tank in the open cycle
mode.
.18 Describes the use of the slop tank in the

recirculation mode.

.19 Describes line flushing.

4.6 CRUDE OIL WASHING (COW).
Describes the use of tank washing equipment using
high pressure jets of crude oil from the cargo to dis-—
solve and remove cargo residues and deposits which

cling to the cargo tank internal surfaces and fittings.

4.7 USE OF INERT GAS.
States that:

.1 Imert gas is used in cargo tanks to replace the air,
and thereby oxygen.

.2 The inert gas supplied should have an oxygen content
of no more than 5% by volume.

.3 Cleaned, cooled boiler fluegas if often is used for
this purpose, its main constituents being nitrogen and
carbon dioxide.

.4 Alternatively, cleaned and filtered combustion gas
from an oil burning gas generator can be used.

.5 The inert gas is supplied continuously to all cargo
and slop tanks.

.4 It is important to keep cargo tanks and slop tanks

inerted at all times.

99




4.8

.10

11

14

PURGING AND GAS FREEING.
Lists the reasons for gas freeing.
States that gas freeing is usually done by mechanical
MEANS .
States that such means may be portable fans or a
fixed system.
States that the IGS may be used for gas freeing.
Defines gas freeing as the replacement of hydrocarbon
vapours or inert gas by air.
Explain that after cargo discharge hydrocarbons
vapours remain inside a cargo tank.
States that the hydrocarbon vapours are mixed with
inert gas on an IGS fitted ship or with air in a ship
not so fitted.
States that in an inerted cargo tank there is no
explosive atmosphere.
States that during gas freeing operations care must
be taken that the tank atmosphere does not come
within explosive range.
States that soot particles in inert gas create
additional ignition hazard in an explosive tank
atmosphere.
Explains show purging a tank with inert gas will
prevent development of an explosive atmosphere in a
cargo tank.
States that gas freeing a mnon inerted tank will
result in the tank atmosphere being for some time in
the explosive range.
States that oil tankers must be supplied with meters
to check on oxygen content, hydrocarbon content and
toxic gas content.
States that meters are available showing percentage

lower flammable limit (LFL) by volume.
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5.1
-1

TANK CLEANING AND GAS-FREEING FOR REPAIRS.

States that procedures under 4.5 and 4.8 must be
carried out.

States that before entering any tank the atmosphere
must be checked for oxygen content, hydrocérbon
content and after carrying some cargoes, toxic gas
content.

States that oxygen content must be 21% by volume.
States that the hydrocarbon content must be less than
2% LFL.

States that after tank washing, manual residue
removal may be necessary.
States that residue removal generates more
hydrocarbon gas.
Explaing that therefore gas freeing operation must be
continuous.

States that adjacent bulkheads and pipelines may
constitute additional hydrocarbon gas sources.
States that the inert gas piping to the tank should
be blanked off.
States that for contractor’s work a gas frea
certificate in needed from a qualified chemist.
States that for hot work an additional hobt work
permit is required.

States that such certificete and permit must be
reissued every day that work is carried out, or such

lesser period as the port authority stipulates.
POLLUTION.

CAUSES OF MARINE POLLUTION.
States that marine pollution at sea can occur from:
- stranding and collision.

- lightening operations.
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tankwashing and line flushing.

deballasting.

States that marine pollution in port can occur from:

-
o

leaking hoses and loading arms.
overflow from tanks.
equipment. failure.

improperly set sea valves.

PREVENTION OF MARINE POLLUTION.

.1 States that to prevent pollution at sea:

;{l

there are requirements for the discharge of oil into
the sea which must be complied with.

in order to comply with these requirements LOT
procedures must be observed during deballasting,
decanting and tank cleaning operations.

most crude carriers must crude oil wash their cargo

tanks to minimize oily wastes.

States that to prevent pollution in port:

ship movements alongside must be restricted by
adjusting moorings.

all pipelines, joints and valves must be kept under
observation whilst handling éabgo.

catehment  trays must be fitted o placed at
vulnerable points (hose comnmections,-for examplel.
Strict control must be exercised whilst loading to
prevent overflow of tanks.

all scuppers must be closed to prevent a discharge
of oil from the deck overboard.

all valves and blanks must be checked prior to cargo
operations.

the valves not used should if possible be secured.
Sea valves not used should be closed by double
valves or blanked off.

in cases where oil is spilt cargo operations must be
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stopped and warning given to all involved.

Air Follution.

-1

6

Gal

"1

States that hydrocarbon vapour collects above the
surface of the oil.

States that the vapour/air mixture is displaced during
loading, ballasting, gasfreeing and tank washing
operations.

States that bydrocarbon gas and inert gas may be

cconsidered air pollutants.

States that no measures are usually taken against air
pollution.

States that in some ports regulations exist

restricting air pollution from oil tankers.
States that certain displacement and containment
measures can be taken to restrict air pollution.
SAFETY.
PRECAUTIONS FOR PROTECTION OF PERSONNEL AND SHIP.
List precautions against fire as:

~ prohibiting smoking except in designates spaces.

- absolute prohibition of smoking in calm weather.

- prohibiting any form of naked light.

- prohibitinb non—safety matches and gaslighters.

- requiring the use of approved type of safety matches
under strictly controlled conditions.

- permiting only approved design of galley equipment
to be used.

- prohibiting of battery powered personal equipment.

- exercising close control over the condition and use
of tools and equipment.

— requiring all electrical, lighting, motor, portable

lamps, torches, etc; and other equipment to be of an
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approved type.

- stopping all cargo operations if an electrical storm
ig imminent or taking place.

—~ maintaining over pressure in accommodation.

- keeping accommodation doors and windows closed.

lists dangers from:

- accumulations of oily rags, waste and other flammable
material.

— cathodic protection units becoming detached and falling
in cargo spaces with the possibility of spark
generation.

~ the use of aluminium paints on areas of rust—generating
heat .

-~ the generation of static electricity and creating of
possible electrical discharge by:

Lflow of petroleum O(non conductord through metal
(conductor? pipelines.

concentration of static at o0il free-surface during
loading.

water washing of cargo tanks.

lowering sampling or uwllaging equipment into tank.

.water slugs from a high capacity tank washing machine.

surging of ballast water.

6.2 FIRE FIGHTING.
.1 Lists the media normally used to fight and céntrol
fires as: |
- water in the form of:
. Jjet
«Spray
.fog
-~ foam, formed from:

.chemical reaction (chemical foam’
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.entraining foam forming material and air into

stream of water (air foam).
- halon (inhibiting effect on combustion).
—~ carbon dioxide gas.
- steam.

- dry—inert powder.

sand.

States the vital importance of applying the correct
media to particular types of fire.

States for an oil fire that the correct media to apply
are:

- foam.

- inert gas.

- water fog.

- sheam.

~ dry—inert powder (small firesd.

- gand (small fires).

States for a fire involving electrical apparatus which
has not been isolated from the electrical supply
(danger of electric shock), the. correct media are:

-~ inert gas.

- dry inert powder.

- halon.

States that the electrical apparatus is isolated from
electrical supply, any suitable medium could be used.
States bLhat water in the form of wide angle spray
(diffuser nozzle) can be used to shield personnel from

radiant heat.

SAFETY EQUIPMENT AND ITS USE.

demonstrate use of:

- resuscitator.

- gelf-contained compressed air breathing apparatus.

- portable oxygen meter.
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~ protective clothing.

- explosion meter.

—- toxic gas meter (chemical absortion tubes).

&.4 EMERGENCY MEASURES.

.1

h3

States that the alarm signals are given in case of:

- outbreak of fire.

- spillage of oil.

=~ GO discharge in engine room or pumps rooms.

- inert gas, oxygen level high.

- high level of o0il residues in overboard discharge.

States that plarmming and preparation are essential for

dealing successfully with emergencies and lists the

information which should be readily available as:

- type of cargo and its disposition.

- location of other hazardous substances.

- general arrangement plan of the ship.

- gtability information.

- fire—-fighting equipment location and instructions
for its use.

States that the location of all safety equipment

should be known to all crew members such ass

~ breathing apparatus.

- protective clothing.

~ approved portable electric lights.

— instruments for measuring oxygen and others gases.

- firgbt-aid kits.

- tank evaluation equipment.

- fire-fighting eguipment with instructions for use.

States that towing hawsers should be prepared, hung

off offside over bow and stern ready for use.

States that a plan for dealing with outbreak of fire

or an explosion must be prepared and all crew member

briefed on its operation.
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States the need for an emergency organization and

lists the main components of the organization as

being:

a command centre located in a normally safe position
on the vessel with communication facilities and
equipment readily available.

an alternative emergency position identified for use
if the normal command centre location cannot be
occupied.

a senior officer must be identified as being in
control during the emergency, with another senior
of ficer being identified as his deputy.

an emergency team should be formed from crew members
under the control of a senior crew member to take
actions as directed from the command centre.

a second emergency team party should be formed to
assist the emergency beam as Necassanry.

an enginesering emergency team should be formed under

the control of a senior engineesr.

States the need for realistic drille to be uwundertaken

periodically.

States that in an emergency important actions to take

would include:

giving audible and visual warnings that an emergency

exist by mmans of: -

bells, whistles, klaxons, etc.

.flashing lights.

.advising the command centre of the location and
nature of the emergency.

stoping any cargo related operations, closing
valves and openings in tanks.

.removing any craft alongside.

States that persormnel in the vicinity of the emergency

should take appropriate action to try and control the
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incident until the emergency team can take over.

.10 states that all equipment which may be needed in an
emergency must be maintained in good order and always
be ready for use and lists important items as:

- fire-fighting equipment.
-~ breathing apparatus.

- protective clothing.

- alarm systems.

—~ communications systems.

— arrangement plans.

7 DISCUSSION/ASSESSMENT .

To be arranged by course presenter.
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Pages 89 to 108 taken from source 2 (see bibliography).
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DETAILED SYLLABUS IN ADVANCED OIL TANKER OPERATION
COURSGE .

COMPREHENSION OF FIRE AND EXPLOSION HAZARDS AND THE
APPROPIATE PREVENTION MEASURES.

Answer simple gquestions .on fundamental facts regarding
physics and chemistry of flammable liquids.

Explain and draw sketches on  the behaviour of
flammable vapours inside and outside of cargo tanks
under various conditions.

Answer questions on the nature of electrostatic
charging, on the mechanism of electrostatic ignition
and on appropriate counter measures.

Explain and give the reason for the practice of
bonding, earthing and isolating and the use of
cathodic protection.

Answer simple questions on fundamental physical facts
regarding the development, extension and extinguishing
of oil - and oilgas — fires on tankers.

Explain the prescribed firefighting eguipment and
firefighting techniques in oil tankers.

Discuss the nature of the 1969 tanker explosions and
the results of their investigation.

Discuss the nature of the OBRO-explosions and the

results of their investigation.

UNDERSTANDING OF PRINCIPLE, FUNCTION AND MAINTENANCE
OF TECHNICAL INSTALLATION AND EQUIPMENT.

Calculate the flow rate from manometer-reading of a
given centrifugal pump and answer questions on loss of
suction phenomena and the flow rate/temperature

relation of the pump.
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Explain (or if available demonstrate? the starting

and parallel operation of centrifugal pumps and
answer questions on routine checks and maintenance of
centrifugal pumps.

Explain the function of two typical automatic strip-
ping devices for centrifugal pumps and the appropria-
te operational checks and maintenance using a manual.
Explain (or demonstrate) the function and operation
of stripping ejectors with due regard +to the
influence of the attached piping system.

Explain the function and operation of reciprocating
pumps and the necessary measures of control and
maintenance using manual.

Answer questions on fundamental facts regarding flow
resistance, pressure distribution in piping system
and the dynamic phenomena of pressure surge and
pressurized gas pochkets.

Draw sketches and @xplain the function and
maintenance of pressure/vacuum relief devices on
cargo tanks and piping systems.

Answer gquestions on the construction, function and
maintenance of different types of valves, couplings
and packing devices.

Answer the questions on the overall layout of
hydraulical systems for the activation of valves and
similar equipment, the appropriate safety factors and
the necessary checks and maintenance.

Explain the principles of three customary
ullaging devices and the necessary maintenance using
the manufacturer’s manual.

Explain the construction and operation of a given
tankwashing machine using the manufacturer’s manual
and the features of single nozzle and twin nozzle

machines.
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.12 Draw and explain a sketch on the layout of an

14

15

inert-f luegas—system including safety devices and
controls.

Draw and explain a sketch on the layout of an
inertgas—generator—-system including the controls and
safety devices.

Describe the starting—up and shutting-down procedures
of inertgas system, the necessary chechks and
maintenance.

Explain the principles of customary gasmeasuring

instruments.

.14 Demonstrate the calibration and the use of customary

gas measuring instruments.

.17 Answer questions of function, checks, operation and

.18

maintenance of other safety equipment, above all
breathing apparatus, resuscitation set and rescue
equipmant.

Answer questions on the use of electronical
stresscalculators and its test-procedure using an

appropriate manual.

KNOWLEDGE AND APPLICATION OF LAWS AND CONVENTIONS
RELATED TO POLLUTION PREVENTION.

Answer questions on the present regulations provided
by the ‘Irniernationad Coonvention for Ehe Frevenbion
ol Follution of Che Sex by d07 7.

Answer questions of the future provisions to be
established by the ‘“Wrwternational Convention for the
FPrevention of Folluticon rrom Shieps?” 1973, inclu-
ding the provisions established by the “interns
tional Confersmce o7 Tanker Satfety arnd Follution
Freverntion .

Answer the questions on the Jrternztiornsl Convention
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o1 Ehe  Fstablishment ol &7 Ihnternationasd Fugdl  ror

2 Follution Lamage, and on  the JIniernstionsd
Convention on Civid LIRbITiEy of Q07 Follwdion.

Answer questions on  the Tanker Owrsrs  Coluntany
Agresmenrt Concernlng LiIIbrlr For il Follution”
(TOVALOPY and on the “Contract Regacrding 'sn Trnterim
Supplement  to Tanker Liablliéy oo 00l Follwbion”
(CRISTALS.

Explain measures to be implemented by the master of an
0il tanker in the case of an o0il pollution by his
ship.

Explain and demonstrate the carrect keeping of the oil

record book.

ARILITY TO PLAN AND PREPARE THE IMPLEMENTATION OF
OPERATIONAL. PROCEDURES WITH DUE REGARD TO SAFETY
STANDARDS .

Explain the fundamenmtal physics and the determined
rules on safe mooring of large tankers.

Demonstrate the correct precalculation of cargo
loading on a given ship.

Explain the general safety and pollutién prevention
precautions +to be met in a loading or discharging
part using an acknowledged check list.

Put down a workable plan of deballasting and loading
procedure for a given ship.

Explain the organization of properly btopping up the
ship including the “Yast ftansé” procedure.

Explain the fundamental rules on cargo heating during
the loaded passage.

Explain the general safety and pollution prevention
measures related to a lightering operation.

Explain the prescribed preparation measures for crude
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=11

=14

15

16

.17

0il washing.

Put down a warkable plan of a full discharging and
ballasting sequence including crude oil washing for a
given ship.

Explain the features of different crude o0il washing
with regard +to different outfit associated system
(ullaging, stripping?.

Explain the principle and procedure of stripping
tanks and draining lines and pumps for a given ship.
Explain proper ballasting and line flushing
procedures for a given ship.

Select the proper method of gas exchange procedure in
cargo tanks with due regard to the object of the
operation and to the layout of the inert gas
distribution system.

Explain the general water washing procedures with due
regard to accepted safety standard and pollution
prevention regulations.

Explain the complete processing of the ship’s slop
tanks with respact to pollution prevention
regulations.

Explain the agreed preparations and safety measures
for hot repairs in the cargo areas.

Explain and discuss safety precautions for visual
inspection and repair work in cargo tanks or in the
pump  room. ‘

Explain and discuss the appropriate measures at an
inert gas plant breakdown during discharging.

Explain and discuss the appropriate handling of oil

leakages into permanent ballast tanks.




ARILITY TO ORGANIZE AND SUPERVISE PERSONNEL ACTIVITIES
FOR REGULAR AND EMERGENCY PROCEDURES INCLUDING THE
MECESSARY TRAINING OF THE CREW.

Put down a plan for persommel assistance in port
regarding loading or discharging operations with given
examples of conditions (crewlist, technical equipment,
handicaps).

Explain the personnel assistance in conmnection with
work in enclosed spaces with due regard to physical
loads.

Describe the crew training procedure for rescue from
enclosed spaces.

Describe the crew btraining for resuscitation.

Explain the persommel assistance to measures for
handling an oil spillage on deck. .

Describe the teaching and training of the crew for
fire—and explosion prevention.

Explain the persornel assistance to fighting an oil-orn
gas—fire on deck.

Explain the persommel actions for rescoue measures

after a collision with subseqguent fire.

Pages 109 to 114 taken fron source 1 first part (see bibliography).
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DETAILED SYLLARUS IN CHEMICAL TANKER FAMILIARIZARTION
COURSEE.

o b

0}

n

SHIP DESIGN AND EQUIPMENT.

Codes and regulations concerning Chemical Tanker
Construction, equipment and classification.

Tank arrangement.

Tank coatings.

Pipeline and pumping system.

Tank ‘cleaning and venting facilities.

Electrical equipment.

CARGO PROPERTIES AND REACTIONS.

Physical properties, especially specific gravity,
vapour pressure and density, partial pressure, boiling
temperature, diffusion, flashpoint, autoignition tem-
perature, flammable limits, viscosity, electrostatic
charge generation.

Chemical properties and reactions, especially chemical
structure, symbols and nomenclature, chemical groups,
reations conditions, interaction, catalysis, polymera-—
tion, inhibitors, reactions with water and air.
Toxicity of chemicals, toxicity limits (MAC, TLV,
LDSO).

Identification of chemicals, utilization of chemical
dictionaries, handbooks and codes, determination of

propercties.

OPERATIONAL PROCEDURES.

Loading and discharging.

Cargo calculation and stowage.

Tank cleaning and gas freeing.

Ship/shore communication, port regulations.

Safety control.
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Pages 115 and 116 taken from source 1 second part (see bibliography).

HAZARD AND HAZARD CONTROL.
Explosion and flammability risk.
Health hazard.

Reactivity hazard.

Tank corrosion.

Environmental pollution.

Safety equipment and personal protection.

Measuring instruments.

EMERGENCY OPERATIONS.

Emergency organization plan.
Fire-fighting on board chemical tankers.
Collision and grounding situations.

Tank leakages.

First aid measures.

Resocue from enclosed spaces.

REPAIR AND MAINTANANCE .




DETAILED SYLLARUS IN ADVANCED CHEMICAL TANKER OPERATION
COURSE.

-1

LI

PROPERTIES AND REACTIONS OF LIQUID CHEMICAL CARGO.

General characteristics of liquid chemical cargo.

Properties of selected liguid chemicals:
- oxidizing agents.

- mineral acide.

- caustics.

- amines and amids.

- grganic acids and anhydrides.
- esters. —

- isocyanates.

- alecohols and glycols.

— aldehydes and ketones.

- phencls.

- olefines.

- paraffines.

-~ aromatic hydrocarbons.

- wvinyl compounds.

~ halocarbons.

-~ nitrocompounds.

CARGO CONTAINMENT.

Containment system.

Rules for construction, classification and
of chemical tankers.

Tank structure.

Tank material and coating.

Pouble bottoms and cofferdams.

Pumping and piping design.

Slop tanks.

equipment
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CARGO HANDLING SYSTEMS.

Types of cargo pumps.

Pipes and hoses.

Sealing and gaskets.

Tank venting and inerting facilities.

Gas detecting and monitoring instruments.
Cargo gauging systems.

Cargo heating and cooling devices.

Cargo sampling and control.

OPERATIONAL PROCEDURE,

International and national codes and regulations.
Port regulations and communication.

Cargo stowage.

Cargo calculation.

Tank and cargo survey.

Tank cleaning and gasfreeing.

Safety check lists.

CARGO HAZARDS.

Health hazards:

- ingestion.

~ inhalation and skin contact of toxic chemicals.
- toxicity limits.

— short and long term effects.
Fire and explosion hazard:

- flammable limits.

- flashpoint.

- autoignition temperature.
Chemical reaction hazard:

- cargo interaction.

- polymerisation.

- catalysis.

— autoignition.
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- copating interaction.

-~ corrosion.

- heat of reaction.
Environmental pollution:

- cargo spillage.

— drifting vapour clouds.

- reaction with water and air.

-~ ecological impact.

SAFETY EQUIPMENT AND MEASURES.

Measuring instruments:

- detecting and monitoring of vapour.

- gases and flammable mixtures.

- oxygen control.

— application.

—- calibration and maintenance of

instruments.

Protective clothes and equipment for

handling.

Fire fighting measures and equipment.
First aid measures:

- resuscitation.

- eye washing.

- skin cleaning.

- use of rescue sets.

~ breathing apparatus.

- appliance of antidotes.

- rescue of enclosed spaces.

EMERGENCY PROCEDURES.

Emergency shutdown of cargo operations.

Emergency measures in case of fire and explosion.

measuring

safe

Emergency measures in case of cargo spillage.

CAargo

Emergency measures in case of chemical interaction and
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polymerisation.

.5 Emergency measures in case of collision and
dings.
,6‘Emergency plans:
- measure and timing schedules.
- personal assignment.
- life and health protection.

—~ ship/shore communication.

Pages 117 to 120 taken from source 1 second part (see bibliography).

stran—
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DETAILED SYLLABLS IN LIQUEFIED @AS TANKER
FAMILIARIZATION COURSE.

REGULATIONS AND CODES OF PRACTICE.

Familiarization with the IMO Codes for construction
and equipment of ligquefied gas tanker.

Rules for the Classification and construction of ships

carrying liquefied gases in bulk.

CHARACTERISTICS OF LIQUEFIED GAS TANKERS.

Ship design.

Pipeline layout and ball-valves.

Characteristics of cargo PUMPS 4 booster pump

vapourisers, heaters, liguefaction.

4 Gas detection and monitoring systems.

Electrical eguipment.

CARGO.
Elementary physice and chimestry of liguefied gases

and their vapours.

HAZARDS AND HAZARD CONTROL.
Causes of fire and explosion.
Precaution.

Hazards to the persomel.

Hazardes to the envirconment.

OPERATIONAL PROCEDURES.

Cargo calculation, loading, discharging, cooling down,
warming up, sampling, inerting and gas freeing.
Follution free operations.

Ship/shore communications and safety checklists.
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46 EMERGENCY OPERATIONSG.

.1 Emergency shut down systems.

Emergency organization and plans.

3 Fire fighting at sea and in port.

.4 Action following collision, stranding.
5 Emergency discharge of cargo.

.46 Rescue from enclosed spaces.

7 REPAIR AND MAINTENANCE.

Pages 121 and 122 taken from source 1 third part (see bibliography).
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DETAILED SYLLABUS IN  ADVANCED LIQUEFIED GAS TANKER

OPERATION COURSE.

BASIC CHEMISTRY AND PHYSICS.

Properties and characteristics of liquefied gases and
their vapours.

Properties of single liguids.

Nature and properties of solutions.

These properties in relation particularly to the

following gases:

- acetaldehyde, ammonia, butadiene, butane/propane
mixtures, butylenes, chlorine, dimethylamine,
ethane, ethylamine, ethyl chloride, ethylene,

ethylene oxide, methans, methyl acetylene-propadiene
mixture, methyl bromide, methyl echloride, nitrogene,
propane, propylene, refrigerant gases, sulphur

dioxide, wvinyl chloride.

HEALTH HAZARDS.
Toxicity.
Hazards of skin contact, inhalation and ingestion.

First aid and administering of antidotes.

CARGO CONTAINMENT.
Principles of containment systems.
Rules.
Surveys.
Tank construction, materials, coatings, insulation.
Compatibility.
These principles of containment systems for the car—

riage of liquefied gases by fully pressurirzed method,

semi-pressurized method and fully refrigerated method,

as applicable to LNG, LPG and Chemical gases.




4  OPERATIONAL PROCEDURES.

.1 Regulations and codes of practice.

-2 Familiarization with IMO, national and relevant
international codes.

.3 Port requlations.

4 Importance of ship’s emergency plan and allocation of

responsibilities.

5 POLLUTION.

.1 Hazards to human life and to marine environment.
.2 Effect of specific gravity and solubility.

.3 Danger from vapour cloud drift.

4 Jettisoning of cryogenic liguids.

-5 National, international and local regulations.

6 CARGO HANDLING SYSTEM.

-1 Description of main types of cargo pumps and piping
arrangements and vapour return system, piping systems
and valves.

»2 Explanation of pressure, vacuum, suction, flow, head,
NPSH.

-3  Pipe mountings.

.4 General arrangements of typical LNG/LPG/NH3 ves-—
s@ls,

«5  Temperature and pressure monitoring systems.

«6 Cargo vent and inert gas systems.

«7 Liquid re-circulation and re~liquefaction systems.

-8 Cargo gauging and instrumentation systems.

.7 Gas detection, monitoring and COE systems.

.10 Cargo boil-off systems.
7 GSHIP OPERATING PROCEDURES.

«1 Loading and discharging preparations and procedures.

«2 Check lists.
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Cargo condition maintenance on passage and in harbour.

Segregation of cargoes and procedures for cargo trans-
far. '

Changing cargoes, tank cleaning procedures.

Cargo saﬁpling.

Pallasting and de-ballasting.

Warm up, coonl down and gas freeing system.

SAFETY PRACTICES aND EQUIPMENT.

Function, calibration and use of portable measuring
instruments.

Fire-fighting equipment and procedures.

Resuscitation, escape sets, rescue equipment.
Protective clothing and equipment.

Entry into enclosed spaces.

Precautions to be observed before and during repair
and maintenance of cargo and control system.
Supervision of persomnel during potentially hazardous
operations.

Sources of ignition, certified safe electrical equip-

ment .

EMERGENCY PROCEDURES.

Emergency plan.

Emergency shutdown of cargo operations.

Emergency cargo valve closing syshtems.

Action in the event of failure of systems or services
essential to cargo.

Aotion in event of collisions or strandings, spilla-

ges, envelopment of ship in toxic or flammable vapour.

Pages 123 to 125 taken from source 1 third part (see bibliography).
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