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Abstract

The present paper describes the process of the Ro-La traffic. The model
can be used for process optimization.

1 Introduction

Combined transport between railway and water transport is loading and
shipping of goods wagons on ships [6, 7, 8, 9, 10, 11]. They apply in case
of a big flow of railway wagons to particular directions.

In Bulgaria, during the 80s of the last century, a big ferryboat complex for
this kind of transport was built and worked in the port of Varna. This ferryboat
complex was built to ferry services between Varna and Ilichevsk. The necessity
for this was huge goods flow between Bulgaria and the Soviet Union in those
years, as well as, for the escape from the slow transit of wagons through
Romania. In this complex is being realized changing of wagons bogies for
different gauge.

Special features of this kind of combined transport are the necessity
of many infrastructure developments and special ships. The servicing of wagons
and the shipping are really slowly. At first, the wagons enter loaded on trains,
then comes the uncouple and passing for the change of bogies. The process
of hanging, passing rail and loading to ship is on groups of two or three wagons.
All these actions are repeated according to the number of groups of wagons,
which must be loaded on the ship.

The crumble of the old economic relationships leads to the ferry line
practically being disused. The number of the ships is reduced to only one.
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At the moments a direct ferry link Varna — Port Kavkaz is being realized.
This is a future development of combined transport between road and water for
the countries from the Black sea region.

2 A GN-model

The generalized nets are on proper way describe parallel processes such a
teaching, organizing [12, 15, 16] and constructing parallel processes [4, 13, 14,
17, 20, 21, 22]

In a several paper we present generalized nets model for other type
transport [5, 18, 19].

The generalized net model [1, 2, 3] constructed in Figure 1 describes the
process of Ro-Ro traffic.
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Figure 1: A GN-Model of the Ro-Ro traffic

The places in the generalized net fall into two categories:

e T-places standing for the separate wagons;

Sequentially, o-tokens enter the net through place 7 in some time-
moments. These moments will be determined stochastically, when the model is
simulated, or they will correspond to real events, when the GN is used for
observation of real processes. These tokens have initial characteristic “wagon i”,
i=1,2,...,n.

3 The generalized net in action

The Generalized Net contains the following set of transitions:

A: { ZI, ZZ; Z3a Z4 9 ZSJ Zﬁ}a
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where the following transitions represent:
e 7, - coming the vehicles on parking;
Z,—uncouple the wagons ;
Z5 — change the railway carriage;
Z4 - the processes of the freighting;
Zs — process of the sailing;
Zs — process of the unshipping the vehicles on the ship.

The transitions have the following forms.
Z] = <{T19 T3}7 {T29 T3}9 Rla \% (Tb T3)>
The index matrix of the transition conditions is:

LT
R =T, | false true,
T | Wy, W

where:
erz = “There is a vacant place in the parking lot”;

T _ T
W3,1 - W3,2 :

The a—tokens, entering place 75 do not obtain new characteristics.

ZZ = <{T19 T79 T5}9 {T49 T5}9R13 \% (Tla T7: T5)>
The index matrix of the transition conditions is:

R
T, | false true

T, | false true’

L\ Wy Wiss
where:
W 4= The wagons are coupled or uncoupled”;
W5,5:—|W5’4.
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The tokens, entering place 7, do not obtain new characteristics.
Zy=<{Ty, Tz}, {Ts, T7, Ts}, R3, v (Tu, T3)>
The index matrix of the transition conditions is:

. 1T
Ry=T, | W,s false W .
Ty | false Wy, true

where:

W, = “The wagons are coupled”.

W, 5= “The wagons are uncoupled”.

W; = “The wagons are ready for freighting”.

The token, entering place T obtain characteristic: “wagons with different
railway carriage”.

Zy=<{T6, Tio}, {To, Tho}, Ra, v (Ts, Th0)>
The index matrix of the transition conditions is:

| T
R, =T, | false true ,
Ty | Wiy  true

where:
Wioo=“ All vehicles are loads in the ship”.

The token, entering place Ty obtains characteristics:” full ship”.
Zs=<{ Ty, T2}, { T11, T12}, Rs, v ( Ty, T12)>

The index matrix of the transition conditions is:
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EE
R, =T, | false true,
1, VVIZ,II lrue

where:
Wi2,11= “The ship is arrive”.

Ze=<{Ti1, T1s}, { T13, T14}, Ry v (T11, T1a)>
The index matrix of the transition conditions is:

|5, T,
R, =T, | false true,
Ty | Wy true

where:
Wi4,15=“ There is a unloaded vehicle”;

The tokens, entering place 73 obtain characteristics:
“wagoni’,i=1,2, ..., n.

4 Conclusion

The Generalized Net model described here is a possible model for the process
of Ro-Ro traffic.

Most of the model parameters can also be regarded as characteristics of
tokens from an additional contour, thus achieving optimization with respect to
our given aim.

Statistical information would need to be collected in order to monitor the
development of the process.
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