IHOPOPMALIVMHO-KEPYIOUYI

CUWCTEMW HA B3ANIBHNYHOMY TPAHCMNOPTI

obocnosanue Memooos OUASHOCMUPOBAHU YCMPOUCTE
JHCENIe3HOOOPONCHOU — ABMOMAMUKY  C  NPUMEHEeHUeM
ucKyccmeenHuvix HellpoHuvix cemeil. CunmesupogaHuvl
CMpPYKmMypbl Cucmem mMecmosozo U @OYHKYUOHATbHO20
OUACHOCTNUPOBAHUA ~ AHANO208bIX U OUCKDEMHbIX
ycmpoucms.

Havryliuk V.I., Dub V.Yu. Diagnosis of the relay-based
equipment of the railway automatics. The analysis and
the scientific substantiation of diagnosis methods for
railway automatics devices using artificial neural
networks have been carried out. Structures of the test and
the functional diagnosis of analog and digital devices
have been synthesized.
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BUITPOBYBAHHSA HOBUX TUIIIB
PYXOMOI'O CKJIALY HA
EJIEKTPOMATI'HITHY CYMICHICTbD 3
CUCTEMAMM CUTHAJIIBALIL TA 3B'SI3KY

Besmexka pyxy BH3HA4JaeTbes SK CTaH 3aXHIEHOCTI
PyXy  B3ali3HHYHOTO  pPyXOMOTO  CKJIany,  SKHH
XapaKTePU3YEThCSI  BIACYTHICTIO TPAHUYHOTO  PHU3UKY
BUHUKHEHHS TPAHCIOPTHUX TOMIA 1 iX HACTiIKIB, sKi
MOJKYTh 3aIOAIATH IIKOTY XKHUTTIO Ta 3TOPOB'I0 TPOMAJISH,
HaBKOJMIIHEOMY CEpEeNoBHUINYy, MaiHy ¢Gi3uaHnx abo
1opuanYHuX ocib. TexHiuHi 3ac00H, 30KpeMa JJOKOMOTHUBH
1 cUCTEeMH YIPaBIIIHHS PYXOM IOi3]iB, 110 Oe3MmocepeaHbo
BU3HAYAIOTh DiBEHb OE€3MEKH pyXy, MAlOTh BiJIOBilaTH
IIeBHUM BHMOIraM Ha BCIX eTamnax >XUTTEBOTO ILHUKIY,
MOYHHAIOYN Bil MIPOEKTYBaHHS, BUTOTOBJICHHS,
npUiAMaITbHIX BUTIPOOYBaHb.

B ocranni gecartupiuus B YKpaiHi BBOJATHCSA B
eKCIITyaTallito HoBi TumH enekrpopyxomoro ckiany (EPC)
3 aCHHXpOHHMM TsATOoBUM mpuBogoM (ATII) Ta
IMITYJIbCHUM peryioBanHsaM. EnekrpooOmagnanus EPC 3
ATII TeHepye 3HAYHI eJEKTPOMArHITHI 3aBagd B
HMIMPOKOMY Jliala30Hi 4acTOT, IO BIUIMBAIOTH Ha poOOTY
CHCTEM CHTHaJI3aIlil Ta 3B‘A3Ky i MOXYTb IPHBECTH IO
HeOe3meyHrux 3001B B iX poOOTI. 3arajibHOI MPOrpPaMor0
npuiiManeHUX — BUnpoOyBaHp  HoBux  THniB  EPC
nependayeHo BHIPOOYBaHHS iX Ha EJIEKTPOMAarHiTHY
CYMICHICTh 3 CUCTEMaMH CHTHaji3auii Ta 3B‘s13Ky. Bumorn
3 EMC pyxomoro ckiagy chopMyIbOBaHO Y MiKHAPOIHUX
1 HamioHaNbHWX HOPMATHBHHX JOKyMEHTax. Bennka
PI3HOMAHITHICTh CHCTEM TITOBOTO €IIEKTPOIIOCTAYaHHs,
cuTHami3amii Ta 3B‘SA3Ky B KpaiHax €Bporu moTpedye
MpOBEeEHHS cepTUdIKaiiHnX BHUIIPOOyBaHb B KOXHil
KpaiHi OKpeMo, IO IEePeIIKO/PKAE IHTepOoIIepadesIbHOCTI 1
30utemye Bapricte EPC. HaBiTe B omHiil KkpaiHi micis

MIPOBEJCHHS MOBHOT'O LUKy BHIPOOYBAaHb HOBUX THUIIIB
EPC na EMC 3 mpucTposMu CUTHai3allii, MeHTpatizamii
ta OnokyBanHs (CLIB) MoxyTh BmsBiATHCA 3001 B iX
poOoTi cHCTeM 3aJi3HWYHOI aBTOMATHKH Ha OKPEMHUX
IUTBHUIX. Po3cmigyBaHHS i BH3HA4YeHHS NPHUYMH 300iB
nmoTpedye JOJATKOBUX JOCHIIKeHb 3  ypaxXyBaHHSIM
KOHKPETHOI CXEMH TATrOBOI Mepei, pelKOBHX KUI i T.n.
CyTTE€BOIO  JIONOMOTOI0 MpU  ILBOMY MOXE OyTH
nposeneHHs ananizy EMC Ha komm‘ioTepHidi mozenmi 3
BU3HAYCHHSIM BIPOTIZHOCTI MOSIBM HEOE3Ne4Hoi CUTyallii 3
ypaxyBaHHSIM CTaTHCTHYHUX JaHUX TMPO TMapamMeTpH
eyiekTpoMarHiTHUX 3aBaj Bin EPC, mo Oynu BuUMipsHI mmif
4gac BUMPOOYBaHb.

Metoro poOOTH € TPOBENCHHS aHaIi3y BUMOT JIO
enekTpoMarHiTHOi  cymicHocti EPC 3 cmcremamu
CUTHANI3amii Ta 3B‘A3KY, MJOCTIKEHHS CTAaTUCTHYHUX
3aKOHOMIPHOCTEH 3aBaj TATOBOTO CTPYMY Y 3BOPOTHii
TATOBOI Mepexi, po3poOka imiTamiiiHOi Mojem s
HAyKOBOTO CYIPOBOKEHHS BHIIPOOYBaHb PYXOMOTO
cxinany Ha EMC 3 npuctposimu curaanizarii ta 3B's3Ky.

HopmaTuBHUMEH  JOKYMCHTaMH, TPUHHITAMH B
VkpaiHi, BU3HAYalOTBCSI OOOB‘A3KOBI TI'paHUYHI piBHI
enektpomarHiTHEX 3aBan Bijg EPC i B miomy Bij TAroBoi
MepeXi, sKi MalTh KOHTPOJIOBATHCA B  TIpOIECi
puiMaIbHUX BHUNPOOYBaHE PyXOMOTO CKiIany. B mpomeci
BunpoOyBans HOBHX THHIB EPC Ha enekTpoMarHiTHY

CYMICHICTh 3 TPHUCTPOSIMH CHUTHANI3amii 1 3B 3Ky
MIPOBOJISITH BUMIPIOBAaHHS TAKUX MapaMeTpiB:
piBeHb  3aBa)karo4oro 1 HeOE3MEeYHOro  BIUIUBY

enekrpooOnannannss EPC Ha peiikoBi koma, KouiiiHi
MPUCTPOT CUTHATII3AIIT;

piBeHb 3aBa)kalo4oi HANPYTH, SIKUH HABOJUTHCS
TsiroBuM ctpymoM EPC B Kosli KOHTPOJBHOTO KaOero
3B*s13Ky (T1IcopomMeTpuyHa Harpyra);

piBEHb  HAmNpYXEHOCTI  MOJA
enektpoobiannanus EPC;

piBHI pamio3aBal Ha dYacTOTaX TEXHOJOTIYHOTO
pamio3B 3Ky 1 mepenadi JaHuX.

KopoTki XapakTepHuCTHKH BHMOT JIO ITMX MapaMeTpiB
BINMOBIAHO J0 HOPMATHUBHUX JIOKYMEHTIB HaBeICHO
HIDKYE.

PiBeHp HanpyXEHOCTI MOJIS paaio3aBa] BU3HAYAIOTHCS
T'OCT 29205-91, 3rigHO [0 SIKOrO KBa3WIIIKOBI 3HAUYEHHS
Hanpy>keHOCTI MMoJIsl pajio3aBaj B aenubenax BiHOCHO |
MKB/M, He mNOBHMHHI NepeBHIIyBaTH II€BHI TpaHUYHI
3HaueHHs B cMy3i yacror 0,15—300 MI'n. B €Bpocorosi
agasoriu"i HopmH 1momo EMC Ha 3ami3HHYHOMY
TPaHCTIOPTI BCTAaHOBIIOIOTHCSA cTaHgaprom EN 50121
Railway applications - Electromagnetic compatibility, mo
CKIaga€Tbecss 3 6-tm vactuH - Part 1: General, Part 2:
Emission of the whole railway system to the outside world,
Part 3-1: Rolling stock - Train and complete vehicle, Part
3-2: Rolling stock — Apparatus, Part 4: Emission and
immunity of the signalling and telecommunications
apparatus, - Part 5: Emission and immunity of fixed power
supply installations and apparatus. I'paHuuHi HOpMH

pamio3aBag  Bif
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panio3aBaj BiJl pyXOMOTO CKJIaJdy BU3HAYECHO YaCTHHOIO 3-
2 cranpapty EN 50121, e cmyra gacTot, B sKiif moTpiOHO
KOHTpoJTIOBaTH paniozaBanyu Bix EPC nmpocTupaeTnes Bim 9
k[ go 1 I'Tu. B Ykpaini 3 nux cTaHmapTiB BBEISHO B IO
TiIBKH YacTuHa 1 1 4.

JomycTumi  piBHI  pamio3aBajy Ha  YacTOTax
TEXHOJOrIYHOTO pamio3Bsky (2,1 1 153 MIm npns
YKpalHCHKUX 3aJIi3HUIIb) BU3HAYAETHCSI HOPMaMH Oe3IeKy.

Po3paxyHkoBuil piBeHb 3aBa)karouoi HANPYIH, SKUH
HaBOAUTHCS TAroBUM cTpyMoM EPC B KoJi KOHTPOJIBHOTO
Kabemo 3B 3Ky (mcodoMeTpuyHEe 3HA4YECHHS) Mae He
IepeBUIIyBaTH piBeHb 1,2 MB 3rifHo BUMOT HOpM
6esnexu. [IcopomeTpuuHe 3HAUECHHS HANPYTH BH3HAYCHO
B monatkax g0 HopmatuBy EN 50121 Railway applications
- Electromagnetic compatibility, Part 3-1: Rolling stock.

PiBui BBy enektpoobnagnanns EPC Ha peilikoBi
KOJIa BU3HAYA€THCSI HOPMaMH OE3MeKH I BCiX 4acToT, Ha
AKUX (QYHKIIOHYIOTh peiKoBi koma (25, 50, 420,480, 580,
720, 780, 4545, 5000, 5555 T'm). EMC 3 komiftHuMuU
HOpUCTPOSIMA B €BPOCOIO31  PETYNIOETBCS  HOPMaMH
EN 50238:2003: Railway applications - Compatibility
between rolling stock and train detection systems, EN
50238:2003: Railway applications -Compatibility between
rolling stock and train detection systems -Part 2:
Compatibility with track circuits. Cnig 3ayBaKuTH, IO
KOHCTPYKIiS Ta TMapaMeTpyd peHKOBHX KT B PI3HUX
KpaiHaX pO3PI3HAIOTHCSA 1, BIAMOBIMHO, JUISI HHUX JIiIOTh
pizai HopmatuBH. Lli BuHmpoOyBaHHS € HaHOUIBII
MPOOJIEMHUMU 3 TOYKH 30pY YHidiKallii.

Bunpobysanna noeux munie pyxomozo ckiady Ha
eNeKmpomazHimuy cymicHicmb 3 cucmemamu
cuznanizauii ma 36'as3ky. Ilpoananizosano eumozu 00
€NIeKMPOMACHIMHOL CYMICHOCMI eeKMPOPYXOMO20 CKAAOY
3 cucmemamu cucHanizayii ma 38 A3Ky, NPOBEOEHO
meopemuuni  ma  eKCHEPUMEHMATbHI  OOCTIONCEHHS
CMAamuCmuyHux napamempis 3ae6ad msa208020 CMPYMY y
360POMHIL  MA2080T MepedxCi, Ppo3pobaeHO  IMimayiiny
MoOenb O HAYKOBO20 CYNPOBOONCEHHS 8UNpODY8aHb
PYXOMO20 CKAAOY HA eNeKMPOMASHIMHY CYMICHICMb 3
nPUCMPOAMU CUSHATIZAYI] Ma 36'33K).

Hcnvimanus HOGbIX MUNOE NOOGUICHO20 COCMABA HA
INEKMPOMAZHUMHYIO COBMECIUMOCIL C CUCHEMAMU
cuznanuzauyuu u ceéazu. Ilpoananuzuposansvt mpebosamis
K INEKMPOMASHUMHOU cosmecmumocmu
INEKMPONOOBUICHOO cocmasa ¢ cucmemamu
CUCHAIU3AYUU U C653U, NPOBEOEHbL MeopemuiecKue u
IKCHEPUMEHMANbHbIE — UCCAeO08ANHUSL  CIAMUCTIUYECKUX
napamempos nomex mszo06020 MoKa 6 0OpaAmMHOLU mMs2060u
cemiut, paspabomana UMUMAYUOHHASL MOOENb O/l HAYUHO20
CONPOBOCOCHUSl UCNBIMAHULL HOOBUINCHO20 COCMABA HA
INEKMPOMASHUMHYIO COBMECMUMOCHb € YCMPOUCMEAMU
CUCHATU3AYUY U CEA3U.

Testing of a new type of a vrolling stocks on
electromagnetic compatibility with signalization and
teleccommunication systems. The requirements on
electromagnetic compatibility of the rolling stock with
signalization and telecommunication systems have been
analyzed, the theoretical and experimental investigations
of statistical parameters of interference in return traction
current have been carried out, and the simulation model
for the scientific support of testing electromagnetic
compatibility of the rolling stocks with signalization and
telecommunication systems has been developed.

Lipchansky A.I. (HNURE)

NEW APPROACH FOR COLLECTING DATA
IN WIRE LESS SENSOR NETWORK

The aim of the paper is to describe a new approach
for collecting distributed data in Wire less Sensor Network
(WSN) which can overcome the drawbacks existed in
modern Wireless Sensor Network systems. The short
lifetime and large number of needed sensor nodes
problems are investigated to get the major causes for those
disadvan tages of existed WSNs. Unmanned Aerial
Vehicle (UAV) and Bluetooth Low Energy are two new
technologies considered in to WSN system design for
reducing the sensor node’s energy consumption and
decreasing number of deployed sensor nodes. Although
WSN have been applied widely in many areas, there are
still some consid erable drawbacks that prevent it not to
become the first technological choice in many cases. Two
major shortcomings that mostly effect WSN are power
consumption and large redundant nodes requirement to
maintain network operation and performance. WSNs are
usually deployed for sensing or monitoring in a long
duration (months or years) which change or replace power
supply (battery) for hundreds of sensor devices is not
feasible. Therefore, network power consumption is one of
the constrains should be considered when designing WSN.
The less energy used, the more lifetime system has. The
power consumption of WSN can be effected by power
consumption of individual node, node’s life cycle, network
topology or routing protocol.

To operate effectively, sensor node has to sleep 90%
of working time and only wakes up in schedule or by
activation. Most of node’s energy is consumed during
active time. Therefore a proper sleeping interval can keep
sensor node works for long time duration. In single-hop
based WSNs (star topology) where node communicates
directly with base station, sleeping interval only depends
on application requirements. Meanwhile in multi-hop
based WSNs (mesh, tree, clustered topology) where sensor
data is routed toward gateway node, the intermediate nodes
which for ward data have to be more active. Particularly,
nodes at the edge of sensing field and connect to gateway
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