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Annotation

The article is introduced approach to design state control sensing devices for automatic and remote
objects on railway. The simply way for data acquisition to full and safe monitoring and diagnostic in
existing railway automatic system is sensing devices application. The article is evaluated an approach
for servicing concept.

The basics aspects are validated in article for relay automatic elements state sensing. The construction
and the internal structure are considered for universal electronic sensing device in application for relay
automatic elements. The application for sensing device to elements group monitoring is consider.

Introduction

The modern technology in the railway automatic complex servicing is not exist without monitoring
and diagnostic for technical state of elements, to the goal automatic devices fault, failure and detect
before failure state ( fig.1). The appropriate control level of the monitoring and the diagnostic is not
possible without integration special devices for data acquisition. The data acquisition is necessary to
resolve system state integrally.
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Fig.1. The basis of the servicing concept
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Data acquisition most accepted means

The primary requirement to add-on devices for monitoring and diagnostic is minimum for upon
influence in tested system. This requirement mishandling reduce safety degradation, this is
inadmissible. The influence is depended from this add-on type and integration methods in controlled
system.

The monitoring and the diagnostic use for the application in automatic microprocessor system, enable
devices servicing conception by real state.

The situation is different in relay automatic system, is in use servicing conception by schedule time.
The servicing conception by schedule time is not guaranteed devices failure. This conception is not
optimal for materials and time cost.

Below, is discussed some ways to determine the status of relay equipment.

The most accepted way is with controlled relay unused contact. This mean is with minimum upon
influence for tested device safety, but is used for relay only and is unused for the other elements. The
information from relay is on or off is it. The most accepted means is with subsidiary relay. The relay
state, on or off, is detected from subsidiary relay state, and this mean allow system safety degradation,
materials and time cost up.

The system safety degradation is bound with failure probability growing.

Example, the probability for failure in relays group-controlled relay with an subsidiary:

P failure = 1 - P safety = 1 — (P safety el. * P safety sub.el.) (1)

where P failure - probability to elements group failure
P safety — probability to elements group safety
P safety el. — probability to element safety
P safety sub. el. — probability to subsidiary element safety

The mean with optic coupler is one low cost and easy way, but this mean is way with inadequate
information. The mean is guaranteed system element safety, is compact, is low cost, but is no
relationship with relay state, is controlled only the voltage existing in relay power pins, the voltage
level not controlled.

This means are very simply in realization. The information quality about system elements and
processing state is very low. This information level and content is not solved for base diagnostic goal.

The approach for necessary information quality level

The fasted approach for data acquisition about system state in wide sense is discussed below. What is
known about electrotechnical objects? The electrotechnical object have electrical parameters and this
measurement in real processed system is the guarantee for necessary data acquisition quality.

The approach is possible used for all railway automatic elements or elements group: relays, resistors,
capacitors, connectors, fuses, contacts, accumulators, semaphore signaling lamps, semaphore with
LED signaling, engine. We name this approach as universal and sensing device for this approach —
universal sensing device. The approach use examples showed for the fuse and the connector (fig.2)
and for the engine (fig.3).
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Fig.2. Universal approach example 1

If the load current in the examined circuit is normal and U2 - U1 < A - fuse and connector are normal.
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Fig.3. Universal approach example 2

The solving about examined engine is accepted from the relationship between real and disturbance
components in the power consumption.

This way in data acquisition is with minimum influence upon safety, is compact in realization, have
minimum add-on devices, is not low cost, but optimal cost.

The realization for approach, as add-on devices, is used two independents channels for voltage and
current measurement (fig.4), switchboard, microprocessor unit, power supply, data transmission
channel. The signals from voltage and current channels are analyzed in RMS for constant and
nonconstant component.
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Fig. 4. The add-on device independents channels
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Use of sensing information

The proportion between components and components level is a term for normal system element
functionality. The database (a priori known information) is saved in MCU, it is information about
electrical circuit with controlled element in normal functioning mode. The information is compared
with sensing data (rule). The transmitted information about system state is information about
miscoordination in system (stage).

MCU functioning

The function of MCU, in universal sensing device, is data acquisition and miscoordination detection.
For fast processing in the MCU is used time measurement multiplexing (fig.5). The optimization for
communication time is transmitting information about miscoordination from normal state to failure,
but not measurement results, for this is necessary controlled elements allocation by importance in
system and acceptable miscoordination level.
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Fig.5. Measuring time multiplexing

Summary

The universal approach make possible monitoring and diagnostic for existing relay system with
minimum add-on devices. The universal sensing device is necessary for full data acquisition in
monitoring and diagnostic system.

The positive effect from this sensing device use is servicing conception evolution (to servicing by
real state).

This data acquisition approach is first steep for the fuzzy logic using in automatic devices monitoring
and diagnostic.
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Karevs V., Mezitis M. Elektronisko devéju izmantoSana automatikas iericu diagnostikai

Publikacija tika apskatita iespéja ar elektrisko parametru kontroles deveju organizét dzelzcela automatikas
sistemas un iekartu monitoringu. Piedavata releju un mikroprocesoru sistemu diagnostikas pieejas un
koncepcijas salidzinasana. Releju sistemas piemérd paradita monitoringa vai diagnostikas papildu iekartu
ietekme uz sakotnéjas sistemas drosumu. Tika izanalizéti deveju dazadi pieslegsanas veidi automatikas sistémas
shemas. Paradita mérijumu atkariba no pieslegsanas veida un tas ietekme uz sakotnéjo shému. Raksta art
paradits, ka informacijas apstrade arl ietekmé mérijumu rezultatus.

Piedavats izmantot monotoringam un diagnostikai universalo devéju, kas [aus realizét ne tikai esoso dzelzcela
releju automatikas un telematikas sistemas diagnostiku, bet ari mikroprocesoru sistemas diagnostiku, pie tam ar
mazaku aparatiras skaitu. Tas laus organizet lokalo eksperta tiklu un izmantojot neskaidras logikas algoritmu
prognozet iekartu tehnisko stavokli.

Karevs V., Mezitis M. Application of electronic gauges for automatic devices diagnostics

In article possibility of the organisation of monitoring and the control systems of railway automatics with gauges
application of the control of electric parametres is considered. Comparison of concepts and approaches to
diagnostics and to monitoring in relay and microprocessor systems is spent. On an example of relay system
influence of additional devices of monitoring or diagnostics on reliability of work of initial system is shown.
Various schemes of connection of gauges in automatics systems are analyzed. Dependence of measurements on
the scheme of connection and influence on work of initial system is shown. In article, it is shown that the choice
of a method of processing of the information also influences results of measurements. In work it is offered to use
for monitoring and diagnostics the universal gauge which will allow to realise diagnostics not only existing
relay, but also microprocessor systems of automatics and telematics with a minimum quantity of additional
equipment. It will allow having organised a local expert network and using algorithms of indistinct logic to
predict a condition of devices.

Kapes B., Me3ntuc M. HcnoJib30BaHHe 3JIEKTPOHHOIO JaTYMKA B JUATHOCTHKE YCTPOICTB ABTOMATHKHU
B cmamve paccmampueaemcs 603MOiCHOCMb Op2AHU3AYUY MOHUMOPUH2A U KOHMPOIA YCMPOUCME CUCTEM
24CENe3HOO0POIHCHOU ABMOMAMUKY C NPUMEHEHUEM OAMYUKO8 KOHMPOIISL JNeKMPUUECKUX NAPAMEMPO8.
Ilposedeno  cpasuenue Komyenyuii U HOOX0008 K OUACHOCHUKE U MOHUMOPUHSY 6 penelHbix U
MuKponpoyeccopuvlx cucmemax. Ha npumepe penetinou cucmemvl NOKA3AHO GIUSHUE OONOTHUMNMELbHBIX
YCMpOotCme MOHUMOPUH2A UMY OUASHOCMUKY HA HAOENCHOCMb pabonmbl UCXOOHOU cucmembl. AHATUZUPYIOMCS
Paznuunble cxemvl NOOKIIOYEHUSE OAMYUKO8 6 cucmemax agmomamuxu. Tlokazana 3a6ucumocms usmepeHuti om
cxembvl NOOKIIOUEHUs U 6IUAHUSA HA pabomy UCXOOHOU cucmemsl. B cmamve noxaszano, umo 6vi60p memooa
0bpabomxu ungopmayuu makdice 8ausem Ha pe3yibmamol UsMepeHull.

B pabome npednazaemcs ucnonv3osame 0k MOHUMOPUHEA U OUASHOCMUKU YHUBEPCATbHBIN 0aMUUK, KOMOPbIll
NO360AUM  PEanu306amb OUASHOCMUKY He MOAbKO CYUeCMEYIOUUX peletinblX, HO U MUKPONPOYECCOPHbIX
cucmemax AemoMAamuKy U meiemMamurkyu ¢ MUHUMATbHIM KOIUYECmEoM OONOTHUMENbHOU annapamypbsl. Imo
NO360AUM  OP2AHU308A6 JIOKANLHYIO IKCHEPMHYIO Cemb U NOAb3YACH AN2OPUMMAMY  HEYEMKOU  I02UKU
NPOCHO3UPOBAMb COCMOSIHUE YCINPOUCMS.
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