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Annotation

This article is about approach for universal measuring device design. The universal measuring unit is
necessary for mechanics for the measuring in automatic and remote objects on the railway. The
measuring device modernizing is necessary for fast and safety electrical parameters measuring in
automatic system elements. The article is evaluated approach for parameters measurement using data
acquisition concept.

The article is considered real condition in measurement for relay automatic elements. The article is
consider safe approach realization for measurement processing in hardware and modernized
measuring device internal structure.

Introduction

The accepted technology in the railway automatic complex servicing and failure detection suppose the
technical state of elements notification after electrical parameters measurement. The appropriate level
of service is not possible without unfailing measurements. The railway automatic servicing specificity
is expected any special measurement. We have in this moment many different devices for measuring.
As well, in servicing time is possible measuring device failure. In this article is analyzed measuring
devices failure origin and what is necessary for devices safe from failure.

Measured rate in relay automatic devices

In the relay automatic devices are measured physical, electrical, time rate for parameters. Commonly
used measurement and this precision next.

Physical rate:
e Temperature +2%
e Resistance + 1%
Electrical rate:
e Direct current +1.5%
e Direct current voltage +1.5%
e Alternate current +2.5%
e Alternate current voltage +2.5%
Time rate:
e Frequency +£0.5%
e Impulse or interval duration +0.5%

For this rate measurements use many deferent units. In Latvian Railway much relay automatic devices
and measurement equipment are manufactured in Russia. This equipment is not qualitative and is not
from low cost segment.

For the electrical rate use special designed L-type combined unit (fig.1). This unit is basic for railway
automatic service mechanics.
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With this unit is following problems:

0 The precision is low
The protection from failure is low
Overall dimensions and weight is high
The measuring safety is low
The human engineering is not accepted
The special measurements is not included
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Fig.1. L] type combined unit design

The digital multimeter is possible use for the application in relay automatic parameters, but they too
some problems:
0 The majority of digital multimeters is for commercial use
The protection from failure is low
The human engineering is not accepted
The reparability is low
The price is not low
The special measurements is not included
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Fig. 2. Measuring approach for mechanics

The failure for measurement device is this state, when is not possible receive true rate from tested
circuit. This failure is evaluate from the device construction defects or from the user movement.
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The user factor in failure is with high probably. The measuring approach is depended from
measurement device design. The combined unit or digital multimeter use in this view is similar (fig.2).
The failure is most probably when rate or level is not correct and connection on circuit enabled. The
checking for correct rate and level is not time saving. The result from this user mishandling can bring
device hardware failure. The hardware failure enabled with mishandling and is depended from user.

Modernized universal measuring device

The approach for the modernized measurement unit design based or following summary: “the
measurement device is subsystem from automatic system and include this attribute” (fig. 3). From this
is necessary, the base of device is the industrial electronic component, with minimum user action and
full information displaying, specials are included. This design way can solve problems with measuring
unit for relay automatic. It is an information analyzer and displayer.
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Fig. 3. Design approach term

The user factor may be lost if is changed accepted measuring approach to safe (fig.4). The approach is
safe if realize human engineering terms in device. This approach is very helpful if user is not enough
qualified.
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Fig. 4. Safety measuring approach for mechanics
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Universal modernized measurement device

The figure 4 is showed functional realization for modernized device.
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Fig. 5. The functional circuit for universal measurement device
As showed in functional circuit, the device is a subsystem with own UPS, MCU, data channel and user
interface.
Using example

Self-diagnostic (fig. 5)

Fig. 6. Self-diagnostic

Full information displaying (fig. 6, fig. 7)

Fig. 7. The result from VAC measuring
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Fig. 8. The result from VDC measuring in accumulator battery

Special measurement in railway track circuit via non-contact sensor (fig. 8)

Fig. 9. Measuring result to railway track circuit

Summary

The approach can allowed safe measurement for electrical parameters in existing relay system. The
displaying with full information is accepted human engineering terms. This design way solve problem
for L{-type measuring unit replacement. Also, the user factor in the failure is minimized or lost.

The positive effect from this universal modernized device using is high level measuring support in
automatic servicing time.
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KarevsV., Mezitis M. Modernizéts universals mérisanas lidzeklis SCB mehanikiem

Darba tika apskatita iespéja universala mérisanas instrumenta izveidosSanai. Paradits ka paslaik izmantojamiem
L-tipa mérisanas lidzekliem ir sekojusi tritkumi: zema precizitate, zema aizsardziba pret bojajumiem, zems
merijumu drosums, lieli gabariti un svars, zems ergonomiskums, specialo mérijumu zema precizitate un
nepilniba, augsta izmaksa. Konstatéts, ka citam merisanas lidzeklim (multimetri) art ir savi trithumi: precizitates
parpilniba, neatbilstiba ekspluatacijas apstakliem, zema aizsardziba pret bojajumiem, specialo mérijumu
nepilniba, dajeja remontéjamiba, izmantosanas sarezgitiba. Tika piedavats modernizéts universals mérisanas
lidzeklis, kas péc butibas ir kompakta (rokas parnesama) datu savaksanas subsistema. Tada pieeja ir iespéjams
realizét automatizétu un drosu mérjjumu veikSanas algoritmu. Operatora ricibas bojajumi ir izslégti.
Subsistemas koncepcijas izmantoSana lauj paaugstinat mérijumus drosumu un pilnibu. Industrialo elementu
bazes izmantoSana nopem ierobezojumus péc ekspluatdcijas apstakliem. Pilnas informacijas atspogujosana
palielina mérijumu informativumu un efekttvumu.

Karevs V., Mezitis M. Modernized universal measuring device for mechanic

In work possibility of creation of the universal measuring device is considered. It is shown that devices used TS-
type, have following problems: the precision is low;, the protection from failure is low, overall dimensions and
weight is high, the measuring safety is low,; the human engineering is not accepted; the special measurements is
not included; It is analysed that other type of devices - digital devices (multimeters) also have lacks: the majority
of digital multimeters is for commercial use; the protection from failure is low; the human engineering is not
accepted; the reparability is low, the price is not low; the special measurements is not included.

The modernised measuring means which represents compact (handheld) data gathering subsystem is offered. It
is shown that the approach allow realized safe and automatic measuring algorithm. The subsystem conception is
exclude measurement devices failure from the mechanic movements. The industrial elementary base using is
removed limitations for service conditions. The measurement self-descriptiveness and the efficiency grow up via
the full information displaying for electrical parameters.

Kapes B., Me3ntuc M. MoaepHU3NpOBaHHOE YHHBePcAJbHOEe H3MEpPUTeIdbHOe cpeAcTBO Mexanuka CI[b

B pabome paccmampusaemcs 603M0ACHOCHIb CO30aAHUSA YHUBEPCATLHOO UMepumenvho2o npubopa. Ilokaszano,
umo ucnonvzyemvle L[-muna npubopwl, npeonasnauenvie 01 npogedenust usmepenuti na ycmpoticmeax CLIB
umerom ciedylouue HeOOCMAamKU: HU3KAsL MOYHOCIb, HeOOCHAMOYHAsL 3aWUma om noepedcOeHutl, boavulue
eabapumel U 8eC, HeBbICOKAL HAOENCHOCMb UBMEPEHUL, NOHUNCEHHAS 3P2OHOMUUHOCHb, NPOGeOeHUe
CREYUATbHBIX  UBMEPEHUL  BO3MONCHO MOLbLKO YACTMUYHO U C HEOOCHAMOYHOU MOYHOCMbIO, GbICOKASL
cmoumocms. Ilpoananusuposano, yumo Opyzoii mun npudopos - yugposvie npuboOpvl (MyromumMempsl) maxice
uMerom HedOCmamKu: U30bIMOYHASL MOYHOCMb, HECOOMBEMCNBUE YCIOBUAM IKCIIYAMAyUl, HedoCmMamoiHasl
3auuma om NoGpPedCcOeHUll, NPogedeHUue CHEeYUANbHbIX UIMEPEHULl BO3MONCHO MONbKO YACIMUYHO, YACMUYHAS
PEMOHMONPULOOHOCMb, CNIONCHOCHMb  UCNONb308aHUs. [Ipednazaemcsi MOOEPHUBUPOBAHHOE UBMEPUMENbHOE
cpedcmeo, komopoe npedcmasgisem cobou komnakmuyio (handheld) cyocucmemy cébopa oamnmwvix. Iloxazano,
Ymo OauHblll NOOX00 NO3BOJAEM Pedau308amy AGMOMAMUIUPOBAHHBLIL U OE30NACHbIIL AN2OPUMM NPOBEOEHUs.
UMepeHutl, Mo ecmb UCKIIOUAemcs NOBpPediCOeHUs, 6bl3gaHHble Oelicmusmu onepamopa. Hcnoavsosanue
KOHYenyuu  cybcucmemvl  nogvlulaem HA0ENCHoCmb — usmepenuil.  Hcnonvwsosanue  snemenmuoil  6asvl
UHOYCMPUATLHO20 HA3HAYEHUs. CHUMAem O2panudeHue Ha ycnoeus sxcniyamayuu. Omobpadicenue NOIHOU
unpopmayuu o napamempe y8eauUuUSaAen UHMHOPMAMUSHOCTb U IPHEKMUBHOCIb USMEPEHUSL.
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