~

SAFETY AND SECURITY

/YZ[K: 629.4.067.3: 629.4.066

Anekceii KPblJIOB

Aleksey V. KRYLOV
|

Intelligent Electrical Engineering Unit for
Transportation Process

(Tekct ctatbu Ha aH. 3. — English text of the
article — p. 221)

B koHTekcTe npobriiem 6e3onacHocTu
060CHOBbIBaETCSI BO3MOXXHOCTb CO34aHUS
UHTEJUIeKTYaJIbHOIrO 3J1IeKTPOTEXHUYECKOro
komnnekca (UBTK), obecneynBaroLLiero npm
3alyure NepeBo3nMOro rpy3a yrnpasseHvue
MHOXXEeCTBOM rapamMeTpOB U PYHKLNI

B pexxime HernpepbIBHOro MOHUTOPUHIa.
MHoronetHue nccrsienoBaHusl,
KOHCTPYKTOPCKME pa3paboTku

U uCnbITaHNUS NO3BoNN nony4nTs UITK,
CrioCOOHbIN peLuaTs 3aA4a41 CamMo3aLLUTb]
Y CAMOKOHTPOJIs1 [IPU MOMbITKax
HeCaHKLMOHUPOBaHHOIO BMeLLUaTeIbCTBa

B ero pabory. lNoka3aHbl Becb npouecc

OT 3apOoXXAEeHUs1 KOHCTPYKTOPCKOM uaeun

A0 ee BOIUIOLLeHUsl, a TakXke COBOKYIHbIe
agdekTnI, pe3ynbTupyowme BHeApeHne
MHHOBAaLWIA.

Knro4esble crioBa: TpaHcnopr,
WHTEJI/1IeKTYaslbHbI 3J1IeKTPOTEXHNYECKUI
KOMI1JIEKC, 3aropHO-r10MOMPOBOYHOE
YCTPOWCTBO, yrpas/eHne napamMmetpamu,
nporpamMmMHoe obecrie4eHne, 6e30nacHoOCTb,
MOHUTOPUHI, NepeBo3Ka rpy30B.
|
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BEE3OINACHOCIB

MHTennekTyanbHbIU_
3NIEKTPOTEXHNYECKUNA
KOMMJIEKC B NepeBO304YHOM
npouecce

Kpoiaoe Aaexceii Bukmopoeun — acnupanm
[lemepbypeckoeo eocydapcmeernto2o yHugepcumema
nymeii cooowerus Umnepamopa Anexcandpa I
(IITYIIC), Cankm-Ilemepbype, Poccus.

pYITHbIe U3MEHEeHUs B (popMax coOCT-

BEHHOCTH Ha TPAHCIIOPTE, HApacTalo-

11asi KOHKYPEHIIUST Ha PhIHKE TPaHC-
TMOPTHO-JIOTUCTUIECKUX YCIIYT CTAJIA TTPUIM -
HOI1 BOBHUKHOBEHMUSI BCE HOBBIX TPEOOBAHUA
CO CTOPOHBI YYAaCTHUKOB MEPEBO30YHOTO
npolecca — rpy30BaiebleB, TEPeBO3UMKOB,
BJIAJIEJTIBIIEB TPAHCIIOPTHBIX CPEICTB, OXPaH-
HBIX opraHu3auuii. [IpyyeM o4yeHb MHOTO
MpeTeH3Uui K ciaberonieMy KOHTPOJIIO 3a CO-
CTOSTHEM OCHOBHOTO TIEPEBO30YHOTO Pecyp-
ca (Tpy30BbIX BarOHOB), KOT/Ia COCTaB Haxo0-
JIUATCS B YT (IBUKEHUN).

ITo ganHbM OAO «PXK/I» 47% Beex coObI-
TUIA, CBSI3aHHBIX C HApyIlIEHUEM 0e30TIacHO-
CTU IBUXEHWUS, SIBJISIIOTCS CIENCTBUEM He-
WCTIPABHOCTH TIOJBUKHOTO COCTaBa, 4To He-
TraTUBHO CKa3bIBAE€TCSl HA OTHOIIEHUW BJa-
JeJIbIIeB TPY30B K TepeBo3uukaM. B aroit
CUTYyaIlMu TPOTHO3UPOBAHUE B PEeXUME pe-
aJIbHOTO BpeMEHU Pab0TOCTIOCOOHOCTH Y3JI0B,
o0ecreunBamIINX HAEeXHOCTh TPY30BBIX
BaroHOB U TMpeXJe Bcero OyKCcoBOro ysia,
CTAaHOBUTCSI BeChbMa aKTyaJIbHBIM.

HAYAJIbHASG TMNOTE3A

CoBpeMeHHas 2JIeMeHTHas 0a3a, pa3BUTHE
BBIYMCIIUTEILHOM TEXHUKU U CPENCTB CBA3U
MTO3BOJISTIOT C(hOPMYIMPOBATE HAYYHOE MpPeN-



MOJIOXKEHUE O BO3MOXKHOCTHU CO31aHUS UHTEI-
JIEKTYaJIbHOTO 3JIEKTPOTEXHUYECKOTO YCTPOA-
CTBa, KOTOPOE OTBEYAET TPeOOBAHUSIM BpeMe-
HM K KayeCTBY OpraHU3allMU MepPeBO3KU
TPy30B KaK KOMITJIEKCHOU Mpobieme.

TTon xommeKcHOM PobaeMOoii B JaHHOM
CJIy4yae HaJo TOHUMATh TMIIOTETUYECKUE TTOKA
TpebOBaHMUS K CO3aBacMOMY NPUOOpY WU
3JIEKTPOTEXHUUYECKOMY KOMILUIEKCY — OTBE-
4aThb Ha Pa3HOPOJHBIE 3aMPOCHl K KAaYE€CTBY
OpraHu3aluy TPAHCITOPTHOM PabOTHI.

Bnagenbiibl rpy3a Win UX ar€HTHI XeJIaloT
B PEXXUME PEATIBHOTO BPEMEHU 3HATh O MECTO-
HaXOXJIEHUHU Ipy3a, ero COXpaHHOCTU U CPO-
Kax JOCTaBKU 3aKa34MKy B COOTBETCTBUU
C 3aKJIOYEHHBIM JTOTOBOPOM. MOTIYT OBITh
0coObIe YCIOBUS MEPEBO3KU — HAIPUMED,
COOJTI0IEHUE 33JaHHOTO peXXuMa TeMITepaTy-
DBI U BJIAXXHOCTH, HE TIPEBBILIEHUE TUHAMU-
YECKOW Harpy3ku OT OTOBOPEHHON B colya-
IIEHUU U T. M.

TlepeBo3unK 1 rpy30BIaeiel] 3aUHTEpe-
COBaHbI B COKpAIlLICHUX BPEMEHHU Ha Mpole-
Jypbl IPUEMKH U CIAYU TPY3a MPU EPEBO3KE.

TlepeBo3uuK, rpy300TIPABUTEND U BIajIe-
JIe1l MOABVKHOTO COCTaBa XOTAT ObITh yBePEH-
HBIMU B pabOTOCMOCOOHOCTH JTOKOMOTHUBA,
BaroHa, HeJIOMYLIEHU U MOSIBJIEHUSI HEUCTIPAB-
HOCTEN B IIyTU CJICIOBAHMUSI.

ITpenmomnaraeTcst, 4To 3TH Pa3HOPOIHBIE
TpeOOBaHUS YYaCTHUKOB MEPEBO30YHOTO
polecca MOTYT YUUTBIBATHCS €UHBIM JIEK-
TPOTEXHUUYECKUM KOMILUIEKCOM, ITOMelae-
MbIM Ha BaroH ¢ MepeBO3UMBIM TPY30M WIU
HEIOCPENCTBEHHO Ha IPy3.

SAOAHYU OO TMNOTE3Y

COOTBETCTBEHHO 0003HAYCHHBIM ITOIX0-
JIaM ObUTH C(hOPMYIHMPOBAHEI 3aJaul, KOTO-
pBle HEOOXOAMMO PEIINUTh B XOI¢ HAYYHBIX
HCCIeIOBaHNI, KOHCTPYKTUBHBIX TTpopado-
TOK W UCTTBITAHUIA:

1) W1 CUIOBOI 3aIUTHI OT HECAHKIINO-
HUPOBAHHOTO OCTYTIA K TPY3y CIIeAyeT HalTh
TIPUEMIIEMBII CITOCOO COBMECTHUTH CYIIICCTBY-
IOIIIYI0 MEXaHUYECKYIO CUCTEMY CepUITHOTO
3aTMOPHO-TIOMOMPOBOYHOTO YCTPOMCTBA
U 3JIEKTPOHHYIO CUCTEMY KOHTPOJIS TTOJIOKe -
HUS 3aMBIKAIONIETO TpOca, IEJOCTHOCTH
KOpITyca W TOITBITOK BO3ICiICTBUS Ha 3TH
BJICMEHTHI,

2) IJIST caMO3aIlUThl M1 CAMOKOHTPOJIS
Oynyliiero npubdopa co3aarh MPOYHYIO KOH-
CTPYKIIMIO C HEBO3MOXKHOCTBIO €€ TIOJI/IEITKY;
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Cyuecryiouue
paspaboTkn
o Teme +

Astopcine paspaGoTin
HEJIOCTAIIHNX +
COCTaBJIAOIHX

JleiicTayionme Ha
TpaHcnopTe
TEXHONOTHH

Dddexturoe UITK

Puc. 1. Anroputm co3gavuns NUITK.

CaMOKOHTPOJIb ITOIKPEITUTD TToaueit TPEBOXK-
HOTO CUTHAaJIa TIPY TOTBITKE HECAaHKIIMOHM -
POBAaHHOTO BO3/ICCTBYSI MJTM BOSHUKHOBEHUS
HEUCIIPaBHOCTH;

3) 15T KOHTPOJIS ¥ YITPaBJICHUSI MHOXKECT-
BOM (DyHKILIMI ¥ MTapaMeTPOB CO3aTh CUCTEMY
JIaTYUKOB C BO3MOXKHOCTBIO cOOpa 1 00padoT-
K1 MHGOpMaIY B €IMHOM ITpUOOpe U Iepe-
Jadeil HEeoOXOIMMOI ortepaTopy MHMOPMAaILIMKI
B PEXMME PeaIbHOTO BPEeMEHMU;

4) NI71sT BBITIOJTHEHUST TIPEIyCMOTPEHHBIX
GyHKIUI pazpaboTaTh MporpaMMHOe obec-
reyeHue;

5) HalTH pellleHune U HaleXKHOTO IMUTa-
HUST BJIEKTPUIECKUX CUCTEM B YCIIOBUSIX I -
POKOTO Auaria3oHa TeMIiepaTyp, yaapHbIX
Harpy3oK, BUOpaIvu.

AJITOPUTM CO3O0AHNA KOMIJIEKCA

BbIABUHYTYIO HAyYHYIO TUTIOTE3Y U BHITE-
KarolIye U3 Hee 33141 MOKHO OCYILIECTBUTD,
COEIMHUB CYILIECTBYIOLINE Pa3pabOTKH C aB-
TOPCKUMU, KOTOPBIE yay4yllaloT GYHKIIUU
npubopa, U AEHCTBYIOIIMMU Ha XeJIe3HOU
Jlopore TEXHOJIOTUSIMU cOopa U mepenadyun
MaHHbIX (puc. 1).

AHAJIN3 CYLLLECTBYIOLLUX
PELLEHUA

IMpaponutensmu UDTK MHOTHE cCunTatoT
OOBIYHBIC CBUHIIOBBIE TJIOMOBI. OHU BBITION -
HAMU PYHKIIUIO MEXaHUYECKOUM 3alUThI
U cpeicTBa MH(OPMUPOBAHUS O COCTOSIBILIEM -
€Sl HECAaHKIIMOHUPOBAHHOM JOCTYIIE K TPY3Y.
I[InoMOupoBaHue BarOHOB U KOHTEWHEPOB
BBITIOJIHSIETCS YK€ 00Jiee cTa MATUAECITH JIET
TIpY TTOMOIIM PYYHOTO UHCTpyMeHTa. B 90-¢
TOJIbI TIPOTIIOTO BeKa CBUHIIOBBIC TIIIOMOBI
OBbUIM 3aMEHEHBI 3aIOPHO-TJIOMOUPOBOYHBI -
Mu ycTporicTBamu. Ha cMeHy pydHBIM UHCTPY-
MEHTaM W MpudopaM MPUILIA aHAJIOTOBbIE,
a 3aTeM LHu@poBbIE.

Ceityac BOBCIO pa3BMBAIOTCS HaIpaBiie-
HU$, CBSI3aHHBIE C 3JIEKTPOHUKOW U 3JIEKTPO-
TEXHUKOW, UIeT OYpHOE BHEIPEHUE TEXHOJIO-
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WHTepHeT Komnnekc TexHuyecknx

1 nporp

JIN4HbIA KabuHeT ACY
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pabotbl UCIM
«Biglock»

JM4HbIi KabuHeT ACY

NpUYaCTHbIX
CTPYKTYP

NPUYACTHbIX
CTPYKTYp

Uil TIepegayd MHGOpPMaM MOCPEICTBOM
COTOBOI M CITyTHUKOBOU cBs3U. [TosgBriach
BO3MOXHOCTh COBMEIIEHUST MEXaHUIECKUX
3aITOPHBIX YCTPOMCTB ¥ KOHTPOJIS B peaTbHOM
BPEMEHH C MOMOIIBIO 3JIEKTPOHHBIX JaTIM-
KOB. 3a OCHOBY IIPUMHUMAIOTCS CYIIECTBYIO-
e CUCTeMBI. VX TThITaINCh OCHACTUTH
WCTOYHUKAMU 3JIEKTPUICCKOTO MUTAHMUSI,
BMOHTHPOBATh MUKPOCXEMbI, YUIIbI, DJICK-
TPOHHBIE METKM, NMpUEMO-TIepeaalonme
YCTPOICTBA. DTOT MyTh OKA3aJICS TYITUKOBBIM,
ITOCKOJIBKY HE YIaJIoCh:

— TIOJIYYUTH MPUEMIIEMBIN IO pa3Mepam
KOpPITYC, KOTOPHIN OBl BMEIIAJT MATAIOIIYIO
baTapero, Sim-YHIl U YIIPaBJISIONIYI0 MUKPOC-
XeMy;

— MOJIYYUTh UCTOYHUKM ITUTAHMSI C YI00-
HBIMU MacCcoTabapUTHBIMU XapaKTepUCTUKA-
MU,

— 00€eCIIeYNTh YCTOMYMBEINA CUTHAJ 110
BCEMY MapIIPYTy CJIeIOBaHMST OOBEKTA;

— €O3IaTh CUCTEMY CAMOKOHTPOJIS U TIe-
penady CUTHaIa JOMYIIEHHBIM JINIIAM;

— yBg3aTh ITapaMeTphl 0€30MacHOCTHU
1 MOHUTOPUHT B €IWHOE IIeJIOE.

IIpuMepoM mepBOTO BIEKTPOHHOTO
YCTPOIICTBa ICKOMOTO THTIA SIBJISIETCST CUCTEMA
RFID. B Heli ucnojab3oBanach naccuBHas
SJIEKTPOHHASI METKa, JIJIsSI KOTOPOi TpeboBaJI-
Ccd MOIIHBIM MCTOUYHMK TuTaHus. CrcreMa
BO30yXXIajlach HallpaBJICHHBIM CUTHaJIOM
1 NiepeaaBaia H(MOpMAaIIo Ha CAUTHIBATETb.
MeTKa MOIJIa coaepXaTh OrpaHUYEHHOE KO-
JIMYECTBO MH(pOpMauy (Kak IMpaBUIO, HOMEP
1 MUHVUMAJIBHBIN HAaOOp CUMBOJIOB) WIIM pa-
OoTaja 1Mo MPUHIMINY «eCTh WJIM HET» Ha
PACCTOSTHUM BCETO HECKOJIBKIX METPOB.

Wnes co3manus 3JIeKTPOHHOTO YCTPOIMCT-
Ba, KOTOPOE MOKET AECTBOBATH KaK SJIEKTPO-
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TeXHUYECKUI KOMIUIEKC, pelliasi MHOXKECTBO
3a/1a4 B peXKMMe peaJbHOro BpeMeH!, Hayaia
AKTUBHO PEAIM30BbIBATHCS TOJIBKO B ITOCEI -
HUE€ HECKOJIbKO JeT. [11010TBOPHOCTh uaeu
OCHOBBIBAETCS Ha TOM, UTO BCE JIEKTPOHHbIE
CHUCTEMBI YCTPOICTBA pa3MeIaloTCsl BHE KOP-
mnyca 3allMTHOTO YCTPOHCTBA, HO MIPU 3TOM
TECHO B3aMMOJACHCTBYIOT U KOHTPOJIUPYIOT
30HY YCTPOMCTBA.

PASHOBUOHOCTU NITK

B 2012 roay Ha JIOrMCTUYECKON BBICTABKE
B AMcTepraMe OblTa MpeacTaBieHa MOIC/Tb
Tydenbrooks (CIIIA). OHa umeeT 0OJbILION
W TSDKEJTBIN KOPTIYC, UTS 3alTMPaHsI CUCTEMbI
WCTIONB3YETCS TPOC, HO aCTIEKT 0€301MacHOCTH
He penieH. CTepXeHb BBIHUMAETCS U3 KOPITY-
ca MpU UCITOJb30BaHUM OOBIKHOBEHHOTO
MarHuTta 0e3 TMmoJauu KaKux-JI1u00 CUTHAJIOB
TPEBOTH.

OnektponHoe 3I1Y, cnenanHoe B Kutae,
BBIMIOJIHEHO Ha 0a3e CTep>KHEeBOU MJIOMOBI
¢ GSM u cnyTHUKOBBIM MoJieMOM. Borpockl
0€30TacCHOCTU He PEIIeHbl, UCTOYHUK MTUTa-
HUs c1abblil, paboTaeT He OoJsiee AecAaTu JHel
TpHU IMJIIOCOBOM TeMIIepaType.

Manaii3ust UICTIOJIb3yeT KUTaliCK1E CUCTE-
MBI Abric, Shining Fortune, Jingfan (Ha 6a3e
RFID), koTopble He obecrieynBaloOT MOCTY-
IJIEHWE CUTHAJIa B pEXXMME peaJlbHOTO BpeMe-
HU B KPU3MCHON CUTYaInU.

Cucrema Cneponwit-T (Poccusi) — KoM-
OuHaLus ¢ cuaoBoii romooit. [Tprudop pado-
TaeT HE3aBUCUMO, COCTOSIHUE TIOMOBI HE
KOHTPOJUPYET. YCTPOMCTBO BKIIOUAETCS
1 BBIKJTIOYAETCsI TOCTYITHOI KHOTIKOM. B ciy-
yae OTKJIIOYEHHUSI He JTaeT CUTHAJIA.

ITpuBeneHHbIE XapaKTEePUCTUKKN CUCTEM,
MPETEeHIYIOMNX Ha 3BaHUE BJIEKTPOHHBIX,

Kpbinoe A. B. UHTennekTyanbHbIN 3J1EKTPOTEXHNYECKUN KOMIMEKC B MEPEBO304YHOM rnpoLecce
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JNEMOHCTPUPYIOT Y3KUI MOAXO0J MTPOU3BOIU-
TeJIE! K CO3IAHUIO DJIEKTPOHHBIX YCTPOWCTB
U NIPETEHA0BATh HA MHTEJUIEKTYalbHbIA KOM-
IUIEKC OHU HE MOTYT.

ABTOPCKWUIA BAPUAHT

1. Cuctema KOHTPOJIS 3aTIOPHO-TIJIOMOM -
POBOYHOTO YCTpO¥CTBa (ITOJIOXKEHUE Tpoca,
ero IepeKychIBaHMe, IIEJIOCTHOCTh KOPITyCa,
nonbiTKa Bo3neiicTBusa Ha 3I1Y) co3maHa
crierrmaibHo i UOTK. Ucnipitanng moka-
3aJI1, YTO CUTHAJT (pOpMUpPYeTCsI U TIepeaaeTCs
MTHOBEHHO.

2. Camo3samura odecrieuynBaeTcsd KOH-
CTPYKIIMEl mprbdopa, ITOCTYIICHUEeM CUTHAIa
JINIIaM, TOITYIIEHHBIM K pabOTe C CUCTEMOIA,
¥ OTpaXkaeTcsl BO BHYTPEHHEH ITaMSITH.

3. ITporpaMmHOe obecTiedyeHre TTOCTPOEHO
0 MIPUHIIUITY «O0JauHBIX» TEXHOJOTHUM.
MoKHO UCIOJIBL30BaTh TOTOBbIE OMJUIMHIOBBIE
TIPOTPaMMEI TI0 00pa3y TeX, KOTOPhIe UMEIOT
OIEepaTopbl COTOBOM M CITYTHUKOBOW CBSI3U.

4. UcTOYHMK MUTAaHUS — BaxKHeEMIIas
qacth UDTK, momobpaH B COOTBETCTBUU
¢ TpeOOBaHMUSIMU K YCTOMUYMBOMY ITUTaHUIO
3JIEKTPUIECKUX cucTeM. PaboTocrmocodbHOCTh
CcTabMJIbHA TIPM TeMIIepaType OKpYKarolei
cpensl oT —40 °C no +40 °C B TeyeHUe Tpex
Henenb u dosee.

5. O6ecrieueno copmerienue UDTK c neit-
CTBYIOIIMU COBPEMEHHBIMU TEXHOJIOTUSIMUA
IUIST aBTOMAaTU3alluM BBOIAa MH(OpMaLuu
u nepenayu ee oreparopy (3TPAH, KIIK);
cbopa nHGOPMALIMKA O COCTOSTHUU TTOIBMXK-
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Cucrema
nocryna
kMO +
cepBucHoe
obcnyxmsarve

C6op
vkdopmaun

1 3amedaHnin

MoTpebuTens

Horo coctaBa (CAWU/, ITAJIbMA) u nepena-
YU ee OTIepaTopy.

6. PazpaboTaHa mpuHIMITHATbHAS GJIOK-
cxema pabotsl UDTK (puc. 2).

Pe3ynbraThl vcnibiTaHWI B pa3HbIX YCIO-
BusX sKcruryatanuu MOTK moarsepmuim
MPaBUILHOCTh HAYYHOU TUTIOTE3BI O BO3MOXK-
HOCTU CO3JaTh MHOTO(MYHKIIMOHAIBHYIO CU-
CTEMY, CITOCOOHYIO YIPaBISATh MHOXECTBOM
mapamMeTpoB ¢ (PyHKIIUSIMU OOeCcTieueHu s
0€e301MacHOCTU, MOHUTOPUHTA B peaJbHOM
BPEMEHU U TTOTEHIINATIOM IaJIbHEUIIIeTo pa3-
Butus (puc. 3).

B xone paGoThl Haja OCYyLIECTBACHUEM
HAy4YHOU TUIOTE3bl yAaT0Ch CO3MaTh MPO-
rpamMmMHoe obecreuyeHue Ha OCHOBE «00J1au-
HBIX» TexHosioruii (puc. 4). U ato cymect-
BEHHO YIIPOIIAET MOCTYN K uHbOpMauu
JIWlIaM, JOMYIIEHHBIM K MOJb30BAHUIO
NOTK.

COBOKYIMNHbIE 3P PEKTDI

Kommekc mo3BojisieT mpeaoTBpaniaTh
XHUIIICHUE TPY30B, TTOIyJaTh PEaJIbHBINA Pe3yiTh-
TaT OOPHOBI ¢ KOHTPaObaHIO, CITIOCOOCTBYET
00111eli TPAaHCITOPTHOIM 0€30TTaCHOCTH, 9KOHO-
MU4YecKoi 3(p(PeKTUBHOCTH TIEPEBO30YHOTO
mmpoiiecca (puc. 5).

— WHTeNnneKTyaIbHBIN 3IeKTPOTEXHIIC-
CKMIT KOMITJIEKC 00ecIieurnBaeT 9KOHOMUYE-
ckuii 2deKT 3a cyeT:

— COKpaIIeHMSI TPYI03aTpaT Ha TICPBOHA-
YaJIbHBIN BBOI MHMDOPMAIINHN;

— COKpaIlleHHsT KOJIMIeCTBa MepCcoHaa;

Kpbinoe A. B. UHTenneKkTyanbHbI 31IEKTPOTEXHNYECKUN KOMIMJIEKC B MEPEBO304YHOM NMpoLecce
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Puc. 4. PaspaﬁorKa COBEepPLIeHHOro nporpaMmMHoOro obecreyeHnsi Ha OCHOBE «00/1a4HbIX» TEXHOJIOMA.
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Xu s
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YBeiauuenne u CBOEBPEMEHHOCTh
TaMOKeHHBIX c60poB
H_ UCKAILHBIX IIIATEXKeH =
nonoJHeHHe Olo/uKeTA.

Bo3M0KHOCTH ABTOMATH3ALHH
(bHCKATLHBIX H TAMOKEHHbIX
naaTesxel U T.JL.
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s
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IKOHOMMECKHIE
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— COKpalleHMSI BpeMEHU Ha KOMMepye-
CKUI OCMOTp, yIpOLIeHUs MpOLEeayp Ha
GopMaTbHOCTH TIPU MEKTOCYIapCTBEHHBIX
COOOIIEHUSIX;
— yMeHbllleHusI Taprda Ha CTpaXxOBaHUE;
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INTELLIGENT ELECTRICAL ENGINEERING UNIT FOR TRANSPORTATION

PROCESS
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ABSTRACT

The author deals with the problem of creating intel-
ligent electrical engineering unit (hereinafter — IEEU),
which provides, while protecting transported cargo,
control over a variety of parameters and functions by
continuous monitoring. Years of research, engineering

development and testing allowed to get IEEU, capable
of solving the problem of self-protection and self-
control in case of unauthorized tampering with its
work. The whole process from inception of the design
idea to its realization is shown, as well as cumulative
effects, resulting in implementation of innovation.

Keywords: transport, intelligent electrical engineering unit, locking and sealing device (LSD), control over
parameters, software, security, monitoring, freight transportation.

Background. Major changes in the forms of
ownership on transport, growing competition in
the market of transport and logistics services have
led to emergence of new demands from the par-
ticipants of the transportation process — shippers,
carriers, vehicle owners, security organizations.
In addition, there is a lot of claims to the weaken-
ing control over the state of main transportation
resource (cars) when the train is en route (in mo-
tion).

According to JSC Russian Railways 47% of all
events related to the violation of traffic safety, are
the consequence of rolling stock failure, which
adversely affects cargo holders with respect to
carriers. In this situation, real-time prediction of
performance of units, providing reliability of freight
cars and foremost axle unit becomes highly rele-
vant.

Objective. The objective of the author is to
presentintelligent electrical engineering unit (IEEU)
in the context of transportation process.

Methods. The author uses general scientific
methods, electrical engineering, computing engi-
neering, hypothesis construction, economic evalu-
ation.

Results.

The initial hypothesis

Modern element base, development of com-
puter technology and communications allow us to
formulate a scientific assumption about the possi-
bility of creating intelligent electrical engineering
device that meets the requirements of time for
quality of organization of cargo transportation as a
complex issue.

Under a complex issue in this case it is neces-
sary to understand hypothetical requirements for
created device or electrical engineering unit — to
respond to diverse demands to the quality of trans-
port operation organization.

Owners of cargo or their agents are willing in
real time to know location of cargo, its safety and
delivery time to the customer in accordance with

the signed agreement. There may be special condi-
tions of transportation — for example, compliance
with a specified mode of temperature and humidity,
compliance with dynamic load at the level agreed
in the contract, and so on.

Carrier and shipper are interested in reducing
time for procedures of acceptance and delivery of
goods in transit.

Carrier, shipper and owner of the rolling stock
want to be sure about performance of locomotives,
cars, preventing the appearance of faults en route.

It is assumed that these diverse requirements
of participants of the transportation process can be
considered by a single electrical engineering device
or unit, placed in a car with transported cargo or
directly on the load.

Challenges for the hypothesis

Accordingly, the designated approaches for-
mulated tasks that need to be addressed in the
research, design and testing of elaborations:

1) for power protection against unauthorized
access to the load it is necessary to find an accept-
able way to combine the existing mechanical system
of serial locking-sealing devices and electronic
systems of control of the position of the closing
cable, the integrity of the body and attempts to
influence these elements;

2) for self-defense and self-control of the future
device itis necessary to create a solid structure with
impossibility of its falsification; to reinforce self-
control with alarm signal in case of tampering or
malfunction;

3) to monitor and control a variety of functions
and parameters to create a system of sensors for
collecting and processing information in a single
device and transfer the necessary information to
the operator in real time;

4) to carry out intended functions to develop
software;

5) to find a solution for a reliable supply of elec-
trical systems in a wide range of temperature, shock
and vibration.

Existing developments
within the topic .

Author’s developments
of missing components

TS transportation

Technology used for

Pic. 1. Algorithm of IEEU
creation.

Efficient IEEU
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Pic. 3. Algorithm to confirm fidelity of scientific hypothesis about creating IEEU.
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Pic. 4. Development of perfect software based on «cloud» technology.

Method for creating a unit

Put forward scientific hypothesis and chal-
lenges arising from it can be achieved by combining
existing development with the author’s, which im-
prove functions of the device, and operating on
railway technologies of acquisition and transmission
of data (Pic. 1).

Analysis of existing solutions

Many people believe that progenitors of IEEU
are lead seals. They served as mechanical protec-
tion and means of informing about an unauthorized
access to the load. Sealing of cars and containers
is applied for more than one hundred and fifty years,
using hand tools. In the 90s of the last century lead
seals have been replaced by locking-sealing de-
vices. In place of hand tools and instruments came
analog and then digital.

Now areas are developing related to electronics
and electrical engineering, rapid implementation of
technologies of information transmission via cel-
lular and satellite communications is taking place.
Now it is possible to combine mechanical locking
devices and control in real-time by electronic sen-
sors. Existing systems are taken as the basis. At-
tempts have been made to equip them with the
sources of electrical power, to mount microcircuits,
chips, electronic tags, receive-transmit devices.
This path was a dead end, because it was not pos-
sible:

— To get an acceptable size of body that could
accommodate feed battery, sim-chip and control
microcircuit;

— To receive power supply sources with com-
fortable mass-dimensional characteristics;

— Toensure a stable signal over the whole route
of the object;

— To establish a system of self-control and sig-
naling to authorized persons;

— To link the parameters of security and moni-
toring in a single unit.

An example of the first electronic device of the
desired type is system RFID. It used a passive elec-
tronic tag, which required powerful power supply
source. The system was excited by directional
signal and transmitted the information to the
reader. The tag may contain a limited amount of
information (typically number and a minimum set of
characters) or worked on «yes or no» principle at a
distance of several meters.

The idea of creating an electronic device that
can act as an electrotechnical complex, solving
many problems in real time, has been actively im-

plemented only in the last few years. Fruitfulness of
the idea is based on the fact that all the electronic
systems of the device are placed outside the body
of the protection device, but closely interact and
control the device area.

Varieties of IEEU

In 2012, at the logistics exhibition in Amsterdam
was demonstrated a model Tydenbrooks (USA). It has
alarge, heavy body, for locking system a cable is used,
but the security aspect has not been resolved. The
rod is removed from the case when using an ordinary
magnet without applying any alarms.

Electronic LSD, produced in China, made on the
basis of rod seal with GSM and satellite modem.
Security issues have not been resolved, the power
supply source is weak, work no more than ten days
at zero temperature.

Malaysia uses the Chinese system Abric, Shin-
ing Fortune, Jingfan (based on RFID), which do not
provide a signal flow in real time in a crisis situation.

The system Pathfinder-T (Russia) is a combina-
tion with power seal. The device operates indepen-
dently, does not control the state of the seal. The
device switches on and off with accessible button.
In case of power-cut it does not give a signal.

These characteristics of systems that pretend
to be electronic, demonstrate narrow approach of
manufacturers to create electronic devices and they
cannot pretend to be an intelligent complex.

Author’s option

1. Control system of locking-sealing device
(cable position, its nipping, integrity of the body, an
attempt to influence on LSD) is designed specifi-
cally for IETC. Tests have shown that a signal is
generated and transmitted instantly.

2. Self-protection is provided by design of the
device, the signal entering to the persons autho-
rized to work with the system, and is reflected in the
internal memory.

3. The software is built on the principle of
«cloud» technologies. It is possible to use ready
billing programs similar to those which are owned
by operators of mobile and satellite communica-
tion.

4. The power supply source is animportant part
of IEEU, selected in accordance with the require-
ments for sustainable feed of electrical systems.
Operability is stable at ambient temperature from
—40 to + 40 °C for three weeks or more.

5. IEEU is combined with existing modern tech-
nologies to automate data entry and its transfer to
the operator (ETRAN, KPK); gathering information
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Pic. 5. The cumulative effects achieved using IEEU.

on the state of the rolling stock (SAID, PALMA) and
its transfer to the operator.

6. A schematic block diagram of IEEU is deve-
loped (Pic. 2).

The test results in different conditions of IEEU
operation confirmed the correctness of a scientific
hypothesis about the possibility to create a multi-
functional system capable of managing a variety of
settings with security features, real-time monitoring
and potential for further development (Pic. 3).

During the work on implementation of a scientific
hypothesis it was managed to create software based
on «cloud» technologies (Pic. 4). It simplifies access
to information for persons authorized to use IEEU.

Cumulative effects

The complex allows to prevent theft of goods,
to get real results in fight against smuggling, it
contributes to overall transport safety, economic
efficiency of transportation process (Pic. 5).

Intelligent electrical engineering unit provides
economic benefits by:

— Reducing labor costs for initial input of infor-
mation;

— Reducing the number of staff;

— Reducing time for a commercial inspection,
facilitation in the formalities of interstate commu-
nications;

— Reducing insurance rate;

— Repair of rolling stock on actual technical
state.

Conclusions.

1. It was possible on the basis of the analysis of vari-
ous processes of transportation activities of railways to
formulate tasks of creating IEEU and the functions were
formulated that an intelligent complex should have.

2. IEEU component parts (elements) were de-
veloped, which were combined with existing de-
vices and technologies into a single complex,
deemed to provide appropriate level of safe trans-
portation.

3. IEEU according to author’s development is
a comprehensive system that can control multiple
parameters in real time.

4. In the tests IEEU showed high reliability and
has the potential for further development.
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