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Generalized net model of the power supply of independent object
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Introduction

The paper describes power supply of independent object. To supply any object with
electricity we can make it from different sources. Our sources are wind-turbine and diesel
engine we need also a battery to save energy. We need wind speed between 3-28 m/s in all the
rest cases we have to use diesel engine. Generalized Nets [1,2] are used for modelling of the
power supply of independent object. GNs allow modelling of parallel, real-time flowing
processes, their simulation, management and optimization.

GN-model

Figure 1 shows the generalized net model, describing the power supply of independent
object.
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Figure 1

The generalized net contains the following set of transitions:
A: { Zo, Zl, Zz, Z3, Z4, Zs},
where transitions describe:
Zy — Keeping fuel in tank,
Z; — Wind-turbine’s work,
Z, — Diesel aggregate’s work,
Z3— Unification energy from different kind sources,



Z4— Compare input and output power,
Zs— Battery’s work.

Initially the GN contains the following tokens:
- ap’-token in place Ly’ with characteristic “Current status of the fuel”,
- Bs-token in place L3 with characteristic “Wind-turbine”,
- Bs-token in place Lg with characteristic “Diesel aggregate”,
- B11-token in place L;; with characteristic “Battery”.

This tokens will be in their own places during the whole time during which the GN

functions.

From place Ly come ay-token with initial characteristic
“Incoming fuel”.

Zo=<{Lo,Lo'}, { Lo', L2 }, Ro >,
where

Ly L
Ry=Ly | True False.
Ly | False True

The tokens entering places Ly' and L, obtain the charateristic respectively:
“Fuel in tank” and
“Fuel to diesel engine”.

From place L; come [;-token with initial characteristic
“Wind velocity (between 3 and 28 m/s)”.

Zi=<A{Ly, L3, }, {L3, L4, Ls}, Ry >,

where
| Ly L, Ls
Ry =L, | True False False,
L3 False W3}4 W3,5
and:

W34 = “Wind turbine is work”,
W35 = “Wind turbine is broken”.
The token that enters in place L3 do not obtains new characteristic.
The tokens entering places L4 and Ls obtain the charateristic respectively:
“Produced electricity by wind turbine” and
“No produced electricity”.

ZZ: < {LZB L59 L83 Ll4a }a {Lﬁa L8}a R2 >7
where
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L, | False True
Ry, =Ls | False True ,

Ly |Wge  False

Ly, | False True

and
W36 = “Diesel engine is OK™.
The tokens entering places Le and Lg obtain the charateristic respectively:
“Produced electricity by Diesel engine” and
“No produced electricity”.

Z3=<{La, Ls, L13, }, {Lo}, R3 >,
where

The token that enters place Lo obtains the charateristic:
“Produced electricity”.

Zy=<{Lo, L2}, {L10, L14 }, Ra>,

where
| Ly Ly
Ry=Ly | Wy10 Woy4,
Ly, | True True
and:

Wo.10 = “Compare produced and used power Pk<Pmp ”,
W14 = “Compare produced and used power Pk>Pnp .
The tokens entering places Lo and L;4 obtain the charateristic respectively:
“Produced electricity” and
“Low produced electricity”.

Zs=<{Li, L11 }, {L11, L12, L13 }, Rs >,

| L Lp Ly
Rs =1L,y | True False False.
Ly, | False True True

The tokens entering places L, and L;3 obtain the charateristic respectively:
“Consumed electricity” and
“Energy in battery”.
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Conclusion

We use generalized nets to describe power supply of independent object. These nets are
designed to model parallel phenomenon, Extension of Petri nets, can express all other types of
Petri nets and have richer modeling capabilities.
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