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LOGISTIC CONCEPTION OF THE DISTRIBUTION OF LPG GAS
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The basic concept connected with distribution obpane and butane gas
and the situation in the world in the scope ofriisttion of these gases have been
presented and discussed in the introduction. Itesake authors ponder the logistic
planning of operations of the distribution of LPGsg Authors concentrated
on the topic of the distribution of gas because afethem participated
in preparation of the conception construction Gambpin the port Gdask,
and the other gained experience sailing on the sbipthe transport of liquefied
LPG gas in the inshore area of Venezuela. In ththéu part of the paper detailed
suggestion of solving the above mentioned probléaka)g into consideration such
factors as safety, environment protection, costs the time of fulfillment of orders.
The outline of distribution presented in the papevuld allow a considerable
reduction of costs connected with distributing L§&5.

LOGISTYCZNA KONCEPCJA DYSTRYBUCJI GAZU LPG W REJONIE
PRZYBRZEZNYM WENEZUEL|

Artykut omawia podstawowe zagadnieniagaane z dystrybugjgazu propan
i butan oraz sytuagj panujcqg na swiecie w zakresie dystrybucji tych gazow.
Przedstawiono kwestbudowy Gazoportu w Polsce.

Przew6z tadunkéw dragmorslg jest niezwykle szybko rozwijay sie galezig
transportu, co zmusza do logistycznego zaplanowapiracji dystrybucji gazu
LPG. Autorzy skupili gina temacie dystrybucji gazu, gdgden z nich uczestniczy}
w przygotowaniu koncepcji budowy gazoportu w poiGigaisk, a drugi nabyt
daswiadczenia ptywajc na statku do przewozu gazu skroplonego LPG wniejo
przybrzéenym Wenezueli. W referacie zaproponowanczlimosci rozwigzania
powyszych probleméw z uwezgdhieniem takich czynnikow jak bezpietsteo,
ochrona srodowiska, redukcja kosztow i czasu realizacji @amei.
Zaprezentowano nowatorski system raportéw Alimvi@jgcych pokczenie
poszczegodlnych ogniw dystrybucji gazu w jedeg ltgistycznych dziata
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1. INTRODUCTION

Propane and butane gases are the basic raw nmtasat at many production
processes and in households. These gases appaanaih amount in natural gas and
considerably in petroleum. They are produced in pnecess of the distillation of
petroleum. Gas obtained this way is a mixture @ppne and butane and well-known as
LPG gas. This mixture or clean propane or butardeiivered to the recipients in relation
to the demand. Fast and, as far as, possible oflisfbution of these gases from the
refinery to potential recipients is an extremelyportant matter. Distribution in the
offshore area is not only transport of this raw eniat from the refinery to individual
recipients, but also all logistic planning of thpeoation to minimize costs and time and
ensure security during carriage and preventingpséations.

In many countries in the world together with theipid development there is a need
to organize the transport and the distribution &fG.gas in the offshore area. Such
transport can take place in the twofold way:

-pipelines,
- sea transport.

Laying pipelines on the seabed is connected wigh leixpenses and the problem of
maintenance and the exchange of damaged elemenitigQo that, sea transport is
becoming more and more popular and it is rapidlyettgping. Countries world-wide are
interested in construction of terminals for thensshipment of LPG gas in their ports.
Poland is a good example of this matter. At the mwncountry is being supplied with gas
through the pipeline running from Russia. Polandidid to build a gas terminal and
become independent of gas supplies from RussiareThere disputes regarding the
transshipment of gas and finallywinoujscie is a proposed location of the terminal. This
port is situated on the Baltic Sea which is an @stjonable benefit. However, a number of
negative aspects of the construction of the terharigt in this region.
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Fig.1. An example of LPG carrier. Reference [10]

A new threat to lands surrounding it will be crebby Gazoport. A site close to Naftoport
in Gdaask would be better for it. The construction of tieeminal in Swinoujscie is an
expensive investment because this area is not m@pfar accepting big gas carriers.
Undoubtedly, Gazoport would have a negative infbgeion the environment. The area
surroundingSwinoujscie is very attractive for tourism and after thezGaort building site
that will change.

All countries are trying to choose the most berneffiarea of handling terminals in
order to assure the fastest and cheapest distibofi gas. It is necessary to plan all the
actions well in order to benefit the companiesipigting in distribution.

2. PRESENT SITUATION

Logistic organizing of distribution of LPG gas rées meeting many criteria. The
main factors are considering the conception ofrithistion are time saving, minimizing
costs and raising the safety of transport. An aislwill be carried out on the example of
Venezuela where LPG distribution is poorly orgadiza this paper, the author will use the
experience that he acquired during his job contoacthe LPG vessel in the offshore area
of Venezuela. In the article mentioned below theénnfacus has been on planning the
distribution of propane and butane gas by sea éndffishore sector of Venezuela with
regard to dynamics of the development of this fafrtransport. In order to present the
logistic conception of transport the following pleims should be analyzed:
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- present state,

- estimation of the demand for LPG gas,

- acquiring,

- transport,

- port services,

- coordination of actions,

- environmental protection,

- other factors.

Both authors were involved in the problems conrebutith gas distribution. As an example
they chose distribution of LPG gas in the offsharea of Venezuela.
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Fig.2.Technical part of gas distribution

The distribution of gas which takes place in Vemdaus practically inside one
powerful national company. It is the owner of thyarefinery which produces gas, located
in Puerto Jose. The national company is also theeowf most factories in Venezuela and
points of local distribution to which transportgds is provided. The same company is also
the party chartering ships which are used for thesport of LPG gas. Creating the centre
in an area of the country with qualified staff wivould supervise distribution should be in
the interest of the company. At present, the reqphatappearing lack of information about
the reserves of gas in the refinery causes thati@m cannot load the amount of gas
determined earlier, because the storage tanksmaptye It should be quoted here: after
getting information for a given sea voyage callegage orders, the chief officer prepares
the ship for accepting a given type of cargo aadihount. In the loading port, the officer
supervising this process during the loading openatiotices that it will not run smoothly,
namely that the gas is not flowing into a ship’aki® After making an inquiry in the
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terminal, he learns that there will not be moregoabecause there is a lack of supplies in
the refinery. It simply shows the lack of the flmf/information essential to minimize the
costs of transport. Such a situation causes aaeradile rise in the costs of the distribution
of gas. The next important element which undoulytedposes the charterer of the ship to
considerable costs is a precise organization of pervices. It means the operation of
tugboats and engaging pilots. A ship which liesaathor gets information from the
terminal so that she may sail to the pilot staigrsoon as possible in order to enter a port.
After arriving at that place, it turns out thatheit it is necessary to wait for the pilot over an
hour or there are no available tugboats for moodpgrations. It sometimes happens that
the terminal personnel declare that the time ofeetation will be more than 2 hours, and
then the captain decides to sail to an anchorafjer Aropping anchor again, it happened
that the terminal personnel suddenly changed thaid and ordered the ship to return to
the position of the pilot. A question arises conagy the organization of these services.
Assuming that the tugboats are about 2 hours away the port, and the passage of the
ship from the pilot station to the anchorage ametmtabout 20 minutes, what a miracle it
was that tugboats sailed such a long way in swstioa time for which they needed 2 hours
at first. A complete lack of synchronization of peervices and the terminal can be seen.
At first, the captain gets information from therteémal to proceed for the pilot station and
the next step is employing the pilot and tugbogtshle terminal. The order here should be
different in the opinion of the authors of the folling paper. It should be noted that large
amounts of fuel which could be saved needed foryestarting of the engine of the ship
cause additional costs. Declaring the cargo fonspart by the charterer is the next
important aspect which must be considered. A shils $or cargo but her captain does not
know till the last moment what type of gas will lseded. Propane or butane can be such
gases which are connected with different preparaifdhe cargo tanks. The temperature of
the transport of propane is much lower than thdtuténe, and consequently the tanks must
be appropriately cooled before the loading of ths. According to the rules, the chief
officer prepared tanks by cooling them to the riggthperature appropriately. After a few
hours which past from carrying this operation ow, received information about a new
type of cargo which was butane. It was necessahe#t all the tanks. Such unconsidered
actions expose the charterer of the ship to extstsclt also proves the lack of the flow of
information on what the factory or what stationdidtribution of gas needs what amount
and what type of cargo in a given moment. Thisrimition is very important and will help
to reduce the costs of the use of ships and tarstree and quicken the transport of this
cargo by sea. The captains of ships supplying gdkis region not only learn at the last
moment what cargo they will transport but theipshare also lying at anchor even a week
waiting for loading. Such a situation could be &l if a better organization was designed.
A ship could avoid anchorage and sail directlyhte port of Curacao which is on the way
of loading and unloading ports, in order to remanihe ship’s supplies. It is also possible
to make essential repairs or overhauls duringithe the ship lies at anchor. The heart of
the matter is that nobody knows until the end wtienship is supposed to sail into a port
and start loading. Reports sent by the ship anthéyefinery should be the next important
matter to the company where it is possible to @lusteps of supplies. Such reports from
the ship are sent twice a day at 6 am and at 3opal time. They contain data concerning
the speed of the ship, the estimated time of driaa given port and in the case of
discharging or loading, the estimated time of cagtiph these tasks. These reports are
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required by the company but it reserves only tha ddnich must be included in the report.
However, way of information is not given, which wdufacilitate the work and
coordination of operations. At the moment, the amst of ships are sending the same
information, but in a different form of informatiofhe specific way into which one should
enter appropriate data and send to owner is mis$img above mentioned mistakes are not
everything which appears in the local system of digtribution of gas. The next very
important problem concerns the services providedabgnts. There are quite a lot of
companies in Venezuela and each time, even at dinee sport different agents are
employed. It results in heavy flow of ships in thégion. However, it is not a fundamental
problem. Owner operating in the region of Venezulelas not deliver information until the
last moment about the agent in this voyage. Théagapf the ship learns about it from the
voyage orders. However, it often happened that susloyage order was changed so it
meant that the agent would change, too. Differgpe$ of peculiar situations also took
place. After contacting with the expected agenttf@ voyage, it turned out that he had
received no guidelines from the company as fahaperation of the ship was concerned.
After the next contact with them it turned out thadifferent company had been an agent.
Such situations make the information exchange ketwghip and charterer extremely
complicated and also delay the ship’s operatiorfse System of selecting the agent
operating a ship in port should be developed whiohld foresee the operations carried out
by a ship. It also happens that agents do not kexaetly when a ship finishes discharging
or loading and they cannot deliver appropriateitasiocuments to the ship on time. Due to
that, ship must leave the port and she is diretieah anchorage in order to wait for the
necessary missing documents for continuing thevegage in the waters of Venezuela. It
generates extra costs of the ship as well as théofethe supply of these documents to the
ship lying at anchor. They constitute unnecessasts; which the charterer must bear
because of bad organization of services and ladkefflow of information between the
terminal and the agent. The way of communicatiostii6 a more considerable problem
between a ship and some terminals. As an exampis, possible here to present the
terminal of El Guamache, whose personnel are moilitax with the knowledge of English.
For the purpose of communication with the terminb& author of the paper used deck
cadets from Venezuela as interpreters. If it warefar the cadets, communication would
simply be impossible because the personnel dighwtvkeven basic words in English. The
problems presented above make one think how toawepand create a new system of the
distribution of propane and butane gas in Venezuela

3. PLANNING AND CALCULATING DISTRIBUTION OF LPG GAS

The system of reports which would be sent to lagistntre should be created. Such
reports would come from all the workshops where Lg¥S was provided and they would
contain the information concerning the specifietndad of gas. Such a model report is
shown on Fig. 2.
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‘ NAME OF THE RECIPIENT RECIPIENT 1

‘ PLACE LA SALINA

[T

THE DATE AND THE HOUR IN THE ESTABLISHED FORM 15/01/2010 06:00 LT

STOCK ABILITY OF THE RECIPIENT 10000 M3

PROPANE - 500 M3

‘ RESERVE OF GIVEN GAS AT THE RECIPIENT'S

DAILY CONSUMPTION OF GIVEN GAS PROPANE 100 M3 / DAY

‘ DEMAND FOR THE GIVEN AMOUMNT OF GAS PROPANE - 3000 M3

—_—— — —— —— —— —— ——

20/01/2010

‘ MAXIMUM DATE TO WHICH GAS SHOULD BE PROVIDED

Fig.3. An example of report prepared by the reaipfer the logistic centre

This information will let the personnel of the cenestablish what ship is closest to
the refinery and organize the delivery in such & @as not to exceede the date set by the
recipient. It would allow the recipient to avoidlags of gas in the production process or
further distribution. Such a solution will also @i for planning later trans-shipments
because it will be possible to predict how muchayad when the recipient will need which
will contribute to streamlining the distribution @w material.

The next stage of creating a new system of didiohus compiling reports sent by
the refinery producing propane and butane gasesinfrmation included in them will be
passed on to operators of the logistic centre &eg till know how much gas at the
moment they have assigned for distribution in #fenery which produces it. The report of
the refinery producing them could look as follows.

‘ NAME OF THE REFINERY REFINERY 1

‘ PLACE

[

PUERTO JOSE

‘ THE DATE AND THE HOUR IN THE ESTABLISHED FORM 15/01/2010 06:00 LT

‘ AMOUNT OF PRODUCED PROPANE /SPARE/ 350000 M3

‘ DAILY PRODUCTION OF PROPANE 10000 M3 / DAY

‘ AMOUNT OF PRODUCED BUTANE /SPARE/ 250000 M3

‘ DAILY PRODUCTION OF BUTANE 70000 M3 / DAY

‘ MAXIMUM LOADING RATE OF PROPANE 1000 M3/ HR

1000 M3/ HR

A N VI 1 SR B VI I SN G S B SN

‘ MAXIMUNM LOADING RATE OF BUTANE

Fig.4. An example of report prepared by the refynier the logistic centre
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Thanks to such a specific report, the personnéiefogistic centre will be informed
what kinds of cargoes they administer and in whadant. They will also obtain from ships
information on the maximum loading and dischargmates for ships. Due to the data
concerning the rates the expected time of compledibthe ship in the terminal can be
calculated. They can also send the ship for fuebupplies if the amount of cargo is
insufficient for loading the ship. This way she do®t unnecessary wait for the cargo, but
will approach the terminal in the time planned, ethcan be roughly estimated on the basis
of the report.

4. THE TRANSPORT OF LPG GAS AND PORT SERVICES

The transport of LPG gas by sea is a very importdement of the distribution
process. A uniform system of handing informatioonirships should also be implemented
here. Reports could be sent twice a day and a repdgimen of the form should be
available. Such a form should contain data whiehessential for further management of
the marketing process. An example of such a forprésented below.

‘ MAME OF THE VESSEL ‘4> VESSELL

15-23,5 N 089-43,2 W

‘ THE DATE AND THE HOUR IN THE ESTABLISHED FORM }—P [ 15/01/2010 06:00 LT
\

‘ POSITION OF THE SHIP ‘4’

| PORT OF DESTINATION >
‘ AVERAGE SPEED OF THE SHIP IN KNOTS }—D

THE DATE AND THE TIME OF ARRIVING AT THE PORT OR FINISHING OF >
LOADING/DISCHARGING OPERATIONS

12,5 knt

16/01/2010 14:15 LT

]
)
]
)
]

‘ THE AMOUNT AND THE TYPE OF CARGO IN CARGO TANKS ’—P { 25000 M3 - PROPANE ]
‘ AMOUNT OF FUEL ON THE SHIP > [ 250 MT ]
‘ DAILY CONSUMPTION OF FUEL ’—P { 10 MT ]

Fig.5. An example of report prepared by the vefgsehe logistic centre

Thanks to standardizing of the sent informatiomfrthe ship its automatic receipt
will be possible through a computer system and ahwmatic revision of the database
concerning the transport of gas. This informatiah allow a better plan of the traffic of
ships. Due to that, operators in the logistic centill be informed how many days the
voyage lasted, where the ship is at the momenthand to plan the loading considering
reserves running out of fuel.

When a ship is approaching a port, she should avaye all port services assured.
The services of tugboats are meant here. The mapmfrthese ships is also the property of
the distributing company. The report system shalh be implemented on these ships.
The outline of transmitted data could look as fato
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| NAME OF THE TUGBOAT TUGBOAT 1

| POSITION OF THE TUGBOAT 15-23,5 N 0B3-43,2 W

| THE DATE AND THE HOUR IN THE ESTAELISHED FORNM 15/01/2010. 06:00 LT

| PORT OF DESTINATION PUERTC JOSE

| AVERAGE SPEED OF THE TUGBOAT IN KNOTS

15/01/2010 12:00 LT PUERTO JOSE

THE DATE, THE TIME AND THE PLACE IN WHICH THE GIVEN TUGBOAT
WILL BE AVAILABLE

| EXPECTED PERIOD OF THE AVAILABILITY 48 hr

30 min

)
]
)
)
)
|
]

L

| EXPECTED TIME CF ARRIVAL AT THE CLOSEST PILOT POSITION

Fig.6. An example of report prepared by the tugbdoathe logistic centre

Such a solution will make it possible for operatiorshe logistic centre to know the
positions of tugboats and the moment, in whichttligis available. Then this information
will be passed on to the agent, in order to therkes their time for port operation.
Operators could inform the ship of the expectecetmh stay on the anchorage expecting
tugboats. Such files should be sent to the senfeéchmvould be installed in the logistic
centre. Ships and tugboats are monitored by theopael in the logistic centre which is
essential to inbound and outbound ships. Suchutieolwould make it possible to manage
the entries of ships to terminals quickly and éfitly.

5. THE COORDINATION OF ACTIONS

The last stage of the new system of LPG gas digiob should be created at the
logistic centre, where all the reports mentionedayhors are received. In this centre a
group of people would manage the distribution of ga the basis of the information from
the report system which would give access to theviing information:
- amounts of produced gas,
- demand for this raw material in different partshe country,
- availability of the delivery fleet and essentpialrt services (pilots, tugboats).
It is very important to coordinate each of thesacpsses in one place and send orders from
one place. An example of such a logistic organirais presented in outline of distribution
mentioned below.
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Fig.7. Scheme describing distribution of gas

In the centre the following decisions could be takee. what ship should be sent and
where, who is an agent how much and what cargbdsship supposed to transport. It
would also deal with making the information avaitaio agents in relation to the

availability of pilot and tug services. It shoulcbate appropriate form reports which would
be sent to the central server. Next, special softwéll automatically update data in the

main base. Such improvement of fully planned distiion of gas will be possible in the

inshore area of Venezuela, where the same bodyofls & producing company and

recipients. Such a system will cause the markeginogess to become more efficient. It will

also allow considerable reduction of costs conmkeiith distribution as well as spare the
nerves both of port workers and jetty men and emilAn unabridged scheme is introduced
below presenting the transfer of information betwéelividual parts which take an active
part in the distribution of gas.

In the Fig. 8, the logistic centre carries out theta analysis and then works out
specific passage plans for ships after gatherirffigrimation coming in from different
sources. After working out such a plan, the infaiora from the centre is sent to the
refinery so that it prepares for taking in the shim given time. One by one a recipient is
informed of when the cargo will be delivered. Agsh also informed of what port she is to
be bound for, when her loading days are fixed, nowch and what cargo will be loaded,
who is its agent in a given port, as well as wksatnloading port is. Sending the following
information to the agent is a consecutive step:

- kinds of documents which the agent must orgaftizéhe ship,

- which supplies and their amount are needed fostip,

- what kind of cargo the ship will transport arslaimount,

- availability of tugboats at a given port.

The agent, having this information, makes contadth va ship for the purpose of
establishing a range of services which the agersufgposed to provide. After such a
procedure the agent organizes services for the §mp of the most important matters is
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engaging the pilot and setting the date and holumaviding services for the ship. Next,
the agent reservs the service of tugboats adjustiey to prior agreements made with the
pilot.

[ PRODUCTION PLANTS ]\ [ RECIPIENTS J
.
R !
A 4 \‘\H [ RECIPIENTSIREPORT.XXX ]

g

[ PRODUCTION1IREPORT.XXX ]

LOGISTIC CENTRE
SERVERIN THE ANALYSIS OF DATA PLANNING
LOGISTIC CENTRE COLLECTED BY THE SERVER TRANSPORTS

AGENT &
[ TUGBOATIREPORT.XXX ] [ VESSELIREPORT.XXX ] ./'

i i

[ TUGBOATS / PILOTS ]—"[ VESSEL

i

Fig.8. Scheme presenting the flow of informatiotwieen individuals taking part in the
distribution process of gas
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L
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6. ENVIRONMENTAL PROTECTION

Care for environmental protection should be an rehe element of every
distribution. For this purpose, it would be usefolcreate the individual section by the
logistic centre. It would deal with the spread mfbrmation on the state of the environment
in the inshore area of Venezuela on ships and woadtitute the critical centre at the time
when some ships transporting LPG gas were damagbtiCode should be implemented
containing check lists.

7.OTHER FACTORS
As it was told, we cannot forget about people ia thstribution process. They are

the most important link in logistic distribution PG gas. It should raise earnings of such
personnel as well as provide them with the sequeha®cational training courses and a
course in the English language. Due to that evessker would be appropriately prepared
for performing his function and the language bameuld be eliminated between crews of
ships and workers of handling terminals. An impettenatter is providing these people
with proper facilities. Places of employment shobkdequipped with proper machinery in
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terms of the industrial safety. An internal systehtommunication should be introduced.
Communication between workers would be improvedh®ge systems which would give a
better quality of their works.

8. CONCLUSIONS

As the paper showed, the system of the distributibhPG gas should insure the

following functions:

- environmental protection during acquiring, trams$m@mnd distribution of LPG gas,

- ergonomical way should fulfill propane and butgreduction according to demand of
LPG gas,

- use of vessels for transport of LPG Gas (alwhgssame fleet employed) in economical
way,

- employment of highly qualified perrsonnel,

- calculation of minimal costs for all process stdr from production and finished at
distribution.

Available computer systems allowed connectingrdtirmation in one place. In this way,

it allowed to build the centre, which would be adioation production, demand and final
distribution of LPG gas.

This paper shows fast and efficient organizatiotrafisport services by sea dealing
with propane and butane gas off Venezuela. Itssyle system, which is needed for the
organization of certain financial contribution. Hewver, economic and temporal benefits
are nothing compared with the costs incurred. Dusuch a system the distribution of gas
in the inshore area of Venezuela will be fast, phaad will not generate unnecessary costs.
It is hoped that the distributing company will cmes streamlining this distribution
because at the present moment it bears high cestube of the lack of synchronization
and the incompetence of the people employed. Labps that the system of distribution of
gas in this region will take place by sea modifieis way so that transport of cargoes is
carried out fast. At present ships lie at anchdrkmmwing the exact date and having no
brochures concerning the next cargo. It is hopatitte LPG gas distributor will undergo
and it will streamline this system in the near fatu

Above mentioned remarks regarding efficiency ofctionality of LPG terminals
in Venezuela and defined basic on this users espess  should be taken
in consideration in the planning logistic operatianthe newly build polish gas terminal
in Swinoujscie.
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