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OPPORTUNITY TO STUDY AND ANALYSIS OF TRACTION ABNORMAL MODE
ELECTRICAL COMPLEX MINE ELECTRIC USING THE MACHINE PETRI NETS

Electric transport is the main mode of transpastaihdustrial enterprises in Ukraine. From its @ffncy depends
largely efficiency of industrial production as aeid.

Recent years have been characterized anticipatadkef the process creating new efficient eleztkitraction sys-
tems based on pulsed semiconductor elements. Tdmtific activity of the scientists was: the creatiand develop-
ment of traction systems based on transistorstadevelopment of systems based on thyristordddying the advan-
tages and disadvantages inherent in each of thetstes, at the same time, they share a commonepnobthe pres-
ence pre-fault modes to further escalate therhdetergency in the event of failure of controbaltpms or failure of
individual power units. Therefore it is clear thia¢ effective functioning level of traction systenan not be achieved
without addressing the problems of preventive assest and analysis of possible contingencies, disasdinding
ways to overcome them.

When operating electrical traction systems, esfigdérmthe mines, there are often non-stationarydamof opera-
tion, which can be caused by a number of factodiftdrent nature and have serious consequenceabdorhole set of
equipment. Places of occurrence and localizationbeaelectric traction motors, converter instatlatiswitchgear. Let
us dwell on the consideration of the pre-fault nsothgristor-switching converters.

According the results research, semiconductor el&snean be in one three states: undamaged, ineaditaepair
and breakdown [2]. The largest part of the failafgpower semiconductor devices due to the breakdofuhe p-n
junctions. In addition, there are breaks and blémand terminals, cracking crystal. Such failuresmiost cases are a
secondary phenomenon, which was before the fadltiver circuits inverters.

Most typical defects of elements that do not leatinimediate loss earning capacity the rolling stdunk, dramati-
cally increase the probability of failure, there atiffs RC-circuit protection, violation of the kage feedback mode of
electrodynamic braking resistors because of burdmatkdown diodes with a subsequent breach dh#érenal regime
of the throttle. This type fault could be detectedly in the diagnosis, because they do not havextarnal appearance.
And in the case delayed detection and eliminatiay fail expensive elements that will ultimatelyde significant
capital expenditures.

At breakage RC-circuit on the corresponding senmdcotor device power switching unit at the time eased
short-term (up to 15 ms) voltage peaks that extieedated voltage several times. This leads toddesu failure of the
thyristor or diode and to malfunction locomotives.

One serious problems that do not appear, the patsgracity is decreasing due to the smoothingrfltekage,
breakdown, and then blow the part parallel conmectpacitors or failure their external connectidrtss significantly
increases the level of the ripple voltage, whicddketo higher operating voltages for the power senductor devices,
and also intensify wear of the traction motors.

A special case of an emergency in the convertaigi®ccurrence of an erroneous pulse the systetian control
complex. The decrease in supply voltage or loaceese above the allowable level may lead to overtdahe con-
verter installation, whereby the switching cirowitl be unable to load the switched current.

For the analysiprocess for taking place in the complex traction anglementation protection devices to choose
the right method of research. It will create a siégunodel of the complex, on the basis of whicloide developed ap-
propriate algorithm of the system of comprehengiiaection. Analysis of existing methods allowed #guthors to fo-
cus on the theory of Petri nets [3]. It is belietledt Petri net is a research tool systems. Tleisrthenables the simula-
tion of mathematical representation of them asteari. The first fundamental research directionude the award-
prof. Sinchuk O.N. and his disciples concerningttiaetion electric drive. Petri nets are also uisedescribing proc-
esses in various complex systems, such as invedeesmethods Petri nets primarily for the strumltanalysis of com-
plex systems, as in our case, because they allawitp the mathematical tools of analytical studiésndividual com-
ponents and the system as a whole, to formaliztheess of synthesis system and visualize theaictien of func-
tional and operational links in the system.

To build a model of the necessary abstraction fepecific physical and functional characteristicstefcompo-
nents. System components and their actions sedmactbsvents.

The event may occur (realized) once or repeated mianes, generating a specific action (sale eventjid not oc-
cur even once. The set of actions that occur aali&zation of events in the operation of a discestetem is the proc-
esses occurring in the system. System operatesiftime. Events occurring at some time and lasafahile. In mod-
els of discrete event systems tied to specific nmamer intervals of time, which changes the stdt¢he system.
Change of state occurs sequentially. The basiciglaconstruct a model - a rejection of the patem"a" and the in-
terpretation of sequences of states causal retdtips between events. Waiver of time allows usotwsitler events in
the model as an instant action. If you need to nakiescription of the time, then points and intervapresent both

Mpo6nembl aemomamu3upoeaHHO20 ds1leKmponpueoda 181


https://core.ac.uk/display/50575083?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

events. Replacement of temporary connections afecand effect makes it possible to clearly desdtileestructural
features of the system actions. Interactions evdassribed more simply, if not specified connectimatween the
events and situations in which this event can hézed. In this situation, the system formed byrafiens, which are
called the terms of the events.

Fig. 1 show a model with protection against false t3 '
pulse during charging capacitor switching. In thedse, | :
the following notation events and transitions: PBpen | [
the main thyristor, P3 — the impulse for switchthgris- P3
tor; P4 — the process of recharging the capacitditcis- t22 :
ing, switching the load current; P12 — the loadentr ex- |
ceeds the switching capacity of the regulator; Rhd
P14 — the process prohibiting the formation ofglgmal; t19 P12
P15 — produced corrective action; t1 — the corgystem I__,O
developed momentum of the main thyristor; t3 — @t
system developed pulse switching thyristor; t18e-lbad
current exceeds the switching capacity TYPE; t20e—
gan to form prohibiting exposure; t21 — FT the fation
of the forbidden effect, t22 — correction signalgsner-
ated.

After analyzing this model, we can conclude that an
increase in the load current to a level acceptayplde switching ability to drive, you need to deea correction signal
and prevent the passage of the control pulsesiéodtration of the current to a level at which shiitg is possible.

Disruption of switching thyristor may arise as aule of accession to the pantograph contact netwfidt a long
separation, when the storage elements of the psumply is in a discharged state. The appearanes @rroneous
pulse in the control circuit of the main thyristorthe period from the connection to the networll #re pantograph to
the time at which a voltage control circuit is &dighed at a predetermined level will cause switgtailure. The emer-
gence of an erroneous pulse control circuit switghthyristor switch will not provoke disruptionnse the switching
capacitor will begin the process closing at the @ndhich the switching capacity is restored.

Model of protection against disruption switching |
is shown in Fig. 2. Designator and transition ie th | t25J P17 124 -
above model: P7 — holding off thyristors host; R8 —BO: : o
|
|

P2

P15

|
|
|
t O P4
|

Fig. 1 Model of traction electrical complex wittpalse
transformer with protection against disruption lgtshing

the load current exceeds the value limit on theching
capacity for impulse control.

the charging of the capacitor switching voltageato ! -
value that corresponds to its switching capacityé P 3 P16 |
— held a switching circuit switching, P17, P18 € th b7 O<—_L_>_>O
time during which allowed the passage of pulsééo t |
main thyristor; t23 — the main control circuit tistor o L
has begun preparations for the passage of pulsgs; P17 P16
— the time has passed, during which the main cbntr
circuit thyristor prepared for the transmission of
pulses; t25 — is over time, during which the main-c
trol circuit thyristor prepared for the transmissiof
pulses .

When the switching converter has cause a circuibtdrol the switching thyristor erroneous pulsediafter which
the timer is set, the position P16 becomes maked the main thyristor circuit is locked again.

Fig. 2 Model of traction electrical complex withgpection
against disruption of a false switching pulse ia tontrol
circuit of the thyristor.
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