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The papers included in the PhD Student Session are published with the support of project BGO51P0O001-3.3.06-0043
“Increasing, improving and extending the scientific potential of the VTU by support to development of PhD students,
postdocs, trainees and young researchers in the field of transport, power engineering and ICT in transport” within the
Human Resources Development Operational Programme funded by the European Social Fund of the European Union.



NMPOrPAMEH KOMUTET

Mpeaceparen:
Mpod. ATH nHx.-maT. MeTbp Kones Kones — Pektop Ha BTY ,Topop Kabnewkos”

YneHoBe Ha KoMuTeTAa:
Mpod. a-p nHx. TataHa Yopenosa, oxk Ha BTY, XKunuHcku yHnBepcutet, Cnosakusi
Mpod. a-p nHx. b. XopdmaH-BeneHxod, oxk Ha BTY, TexHuyecku yHusepcuTeT, pau, ABCTpuUs
Mpod. a-p nHx. Myctada KapawaxuH, axk Ha BTY, YuusepcuteT ctanbyn, Typums
Mpod. ATH nHx. Banepuin Kosanbos, axk Ha BTY, MNeTepbyprckn obp>xaBeH YHUBEPCUTET MO TPAHCMOPT,
CankT-lNeTepbypr, Pycus
Mpodb. ATH nHX. Bopuc JIboBUH, axk Ha BTY, MockoBCKu ObpXaBeH YHMBEPCUTET Mo TpaHcnopT, Mockea,
Pycna
Mpod. a-p nHx. Exkexapa WHungep, oxk Ha BTY, TexHudeckn yHuBepcuTeT, bpayHwBsair, Ffepmanns
"-H Hukonan Bacunes, axk Ha BTY, Codusa
-H MNeTbp MyTaduues, axk Ha BTY, Codwms
Oou. a-p nHx. Pocuua Axrenosa, BTY, Codusa
Mpod. ATH nHX. AHTOHMO AHOoHOB, BTY, Codums
Mpod. aoTH Aonn6ek bytabeko, Kaszaxcka akagemusi o TpaHCMOPT U KOMyHUKauuu, Anvaata, KasaxcraH
Mpod. ATH uHx. NeHagun Bacunees, Pyckn obpxaBeH yHuBepcuTeT no HedT u ras, Mocksa, Pycus
Oou. a-p nHx.-mat. fletenuH Bacunes, BTY, Codus
Akag. otH CtedpaH BogeHuyapos, MNpeacenaten Ha BAH
Mpod. nwx. Pagncnae BykagnHosudy, Buclue xxenesonbTHo yunnuwe, benrpag, Cbpbus
Mpod. a-p nHx. Pycko Bbnkos, BTY, Codus
Mpod. A-p Munomup Mawwmy, MawwuHeH dakyntet, Kpaneso, Cbpbusa
Mpod. ATH uHx. AHaTtonun JoueHko, MockoBCka AbpkaBHa akagemus 3a o6LLMHCKO CTOMAHCTBO U
ctpouTencteo,Mockea, Pycus
Mpod. a-p Emun XKenesos, BTY, Codusa
Mpod. aTH Bnagnmup 3abenuH, CaHkT-NeTepbyprckm AbpxaBeH NONMUTEXHUYECKN YHUBepcuTeT, CaHKT-
Metepbypr, Pycus
-1 Xpuctnan Kpbceres, 6K EAL
Mpod. a-p nHx. Towo KayayHos, BTY, Codus
Dou. a-p nHx. Knpun Kaparbosos, BTY, Codus
Mpod. a-p AHenus Knucaposa, MuHuctsp MOH
Mpod. a-p Jewek KopxxuneHoBcku, EBponeiicka acoumauus no 6esonacHocT, Kpakos, MNonwa
Mpod. aTH nHx. NBaH Nanos, BTY, Codusa
Wrx. Munyo Jlambpes, HK “XKN”
Mpod. a-p nHx. MeBaH Muneros, BTY, Codusa
Mpod. a-p nHx. Hegenyo Hepgenyes, BTY, Codus
Oou. a-p nHx. BanentnH Heges, BTY, Codus
Mpod. ATH unx. Neoprn A. HeHos, BTY, Codus
Mpod. ATH nHx. Henvo HeHos, BTY, Codus
Mpod. a-p nHx. BaneHTnH Hukonos, BTY, Cogus
Oou. o-p nHx. Jlagucnas Hosak, 2KunuHckn yHuBepcuTtet, CrnoBakus
-H OJanaun Manaso, MuHuctsbp, MTUTC
Mpod. a-p nHx. Meopru Maenos, BTY, Codus
Mpod. a-p Muxaena Nona, YHneepcuteT «lMonuTtexHuka», bykypell, PyMbHUS
MHx. Konvo Pyces, Bbnrapcka TpaHcnopTHa kamapa
Oou. a-p nnx. MeaHka Caeosa, BTY, Codus
Mpod. a-p Mapwusa Cnasosa, BTY, Codus
>xa Oecucnasa Tepsuesa , MuHuctsp, MPPB
Mpodb. a-p AHyw TomalueBcku, YHUBEPCUTET No GU3HeC 1 agMuHUcTpaums, Fouxs, Monwa
Oou. a-p mat. PymeH Ynyyes, BTY, Codus
WHx. Mnamen Llankos, AEBTPU
Mpod. a-p 3opaH Yekepesau, FOHMOH YHuBepcuTteT, benrpaa, Cvpbus
Mpod. a-p nHx. Nagucnae Wumak, XKXunuHckm yHuBepcuTeT, CrioBakus
Mpod. a-p 3natan Wowkny, MawwnHeH dakynteT, Kpaneso, Cbpbus






»IIpoeKT 3a pasmupenue Ha meTpoto B Codus”
/mo OnepatuBHa nporpama ,,I'pancnopt 2007 — 2013 r.*/

Eran I - [lenrpanien yyactbk ot JInaus 2:
,Hamie3 Hanexna” - LlenTpanna xmn rapa - mi. ,,Cs. Henensa™ -
HJK - 6yn. ,Yepau BpbX” ¢ AbKUHA 6,4 KM U 7 METPOCTAHITUH.

=
S8 s== Eran II - BUII0YBa /BA JIOTA:
Jlot 1 — ygactsk *k.K. ,,O0ens” — xk.K. ,,Hanexna” — [IsTen Bb3en ,,Hanexna” - 4,2 kM u 4 METpOCTaHITUY;

Jlot 2 — yuacTbk k.K. ,,Mmnanoct I’ — x.x. ,,Mmanoct II1” — Gymn. ,,l{lapurpancko moce” — 2,2 KM 1 2 METPOCTAHIINH.

Eran III — BxirouBa aBa jora:
Jlot 1 — yuactbk Oy ,,llapurpancko moce” — Jleruwe ,,Codusa” — 5 kM 1 4 METPOCTaHLIUU
Jlot 2 — yyactbk x.K.”Muagoct 17 — busnec napk B ,,Mnagoct 4” — 2,7 KM. U 3 METPOCTAHIIUH.

[IpoekTHa nmoaroroBka Ha HBECTUIIMOHEH MPOEKT 3a TPETU METPOJMAMETHP KaToO THII ,,JIEKO MeTpo” — ,,Jlerno
boresrpajcko moce” — Oyi. ,,Brnagumup Bazop” — [[I'Y — x.k. ,,OBua kynen” - 16,5 kM. ¢ 19 meTpocTaniuu

Ounancupanu no OIT ,,Tpancriopt™ upe3 npeobnanasamio GpuHancupane ot EBponeiickus Gponn 3a peruonanno pasputue (EOPP) n
Koxesnonuus doun (KD) na EBporneiickus cbi03 ¢ MECTHO Ch(h)UHAHCHPAHE
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PEMNYBJINKA BbJITAPUA

EIF www.rail-infra.bg

HAUWOHAJNIHA KOMMNAHUA
+KEJIE3OMBTHA UHOPACTPYKTYPA”

Codua 1233, 6yn.,,Mapua Jlynsa“ N2 110; Ten.: (+359 2) 932 34 13; 932 36 90
e-mail: office@rail-infra.bg; www.rail-news.info
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Bucmero tpancnoptHo yuunuiie ,,lonop Kao-
JIEIIKOB” € IbP’KaBHA aKaJeMUYHA UHCTUTYLIHS |
¢ 90-rOXMIIHE TPAJHLIAH, TICTIONHIIIHA HHCTH- &
TYIIMOHAJIHA aKpeAuTaIus u BHeapena Cucrtema
3a yrnpaBJiieHHuEe Ha KaYeCTBOTO, cepTUdUIIpaHa
no crangapra EN ISO 9001:2008. IToarorss
WHKEHEPU U UKOHOMHUCTH 3a TpaHCIopTa, 00y-
yaBa B 00pa3oBaTeIHO-KBATM(PUKALMOHHUTE
CTETeHH ,,0aKaJIaBbp” U ,,MaruCThp”’, KAKTO U
B 00Opa3oBaTesiHaTa U Hay4YHa CTEIEH ,,JJOKTOP .

BTY ,Tomop KabGnemkoB” ocChIIeCTBs-
Ba MHTErpanus Ha oOpa3oBaHWE U HAYYHU U3-
CJIeJIBaHUsI, aKTUBHO OOy4YE€HHE C aKIEHT BBbp-
Xy TMpakTUKaTa U UHOBALMUTE, CICIAUILIOMHA
KBaIM(PUKAIMSA W TPOABIDKABALIO OOy4YeHHE,
KPEaTUBHO CHTPYIHUYECTBO C HAIMOHATHHUS
Ou3HeC, eKCrepTHA U KOHCYATAaHTCKA JIEHHOCT.

Ha 10-13 oxromBpu 2013 1., B MexayHa-
. ponHus oM Ha ydenute ,,dpenepuk Kommo
- Kropu”, xypopteH komiuiekc ,,CB.cB. KoHcTan-
“TuH 1 Enena”, Bapna, ce npoBexna 21 Mex-
* IyHapoaHa HayyHa KoHdepeHuus ,,IpaHcropt
g 2013”, aniito opranusarop ¢ BTY , Tonop Ka6-
aemkoB”. Tlpectmwxuust Gopym cbOupa uss-
BEHM YYCHHM M M3CIIC/[0BATEIN B OONACTTA HA
TPAHCIIOPTA OT LISLJT CBAT.
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BbuB BTY ,,Togop KabnewkoB” moxe ga nopbyare:
KoHBepcua Ha cTaHAapTeH TUN aBTOMOOMN B efIeKTPOMOOU n eKkomooun.
OTnnYHM eKcnnoaTauMoOHHU NapamMeTpu.

Mo nHMumaTmea Ha B KoB"™ n Ha “EkonoaXxumctmkc"
EOQCO/L., Ha 24.11. 3naneH Knocrep “3eneH To-
BapeH TpaHcnop 3

[peameTb A3KTIOYUTENTHO
KbM 06eANHsBE AATa Ha-ph3ny , 2CKU LA 3a

" cTBaLLMTE IO
HN YCNYrK, 3a

KYpPEHTOC 1 < [IOroBOp 3a npe-

NOCTaBsIHE F ; TIOMOL 106pEHO MPOEKTHO
npeanoxexHune Y TbCTE| DBapeH TpaHcnopT"
KaTo (pakTop 3a : cnopTt B Penybnuka

Bvnrapusa®.




EBPOIIEVCKH COIUAJIEH ®OHJT 2007 — 2013

MUHUCTEPCTBO HA OBPABOBAHHUETO U HAYKATA EC@
OIIEPATUBHA TTPOI'PAMA ,,PA3BBUTUE HA YOBEIIKUTE PECYPCH” gc/\;/p

Hneecmupa 6v6 eauiemo 6voeue!

[AucTaHuMOoHHO obyueHue n HpoeKT
wr! 13auma Ha 6ubanorteka
“WPAIBHTHE Ha eJIeKTPOHHH OPMH HA JHCTAHIMOHHO O0yYeHHE U

u3rpaxkaane Ha ,,Bupryaana o6udauorexa” b BTY ,,T. KaGuemkos” rp. Copus”

BG051P0001-4.3.04-0024/05.11.2012r.

ITo cxema 3a npenocraBsiHe Ha 6e3Bb3Me3IHa ¢unaHcoBa nomMouy BG051P0001-4.3.04 ,,Pa3puTHe HA e1eKTPOHHM (POPMHU HA TH-
CTAHIIMOHHO O0yYeHHe B CHCTeMaTa Ha BHCIIETO 00pa3oBaHWe”, B paMKHTe Ha mpuoputeTrHa oc 4 or OnmeparnBHa nmporpama
»Pa3BHTHE HA YOBEIIKUTE pecypcu”

IIpoekThT ce ochInecTBsIBaA ¢ (hMHAHCOBATa noakpena Ha OnepaTuBHa nporpama ,,Pazeurne Ha yoBemknre pecypen” 2007-2013,
ch(punancupana or EBponerickus connasien ¢pona n Penyonnka Bearapus

IenTa Ha mMpoeKTa e 4Ype3 Pa3BUTHETO HA eJIeKTPOHHH (POPMHU Ha AUCTAHHHOHHO o0y4yeHue BbB BTY «T.KadmemkoB», aa ce
CTUMYJIMPA Ipolieca Ha y4yeHe Npe3 LeJausl KUBOT, KaTO Bb3MOKHOCT 32 yYChbBbPIICHCTBAHEe HA NPogecHOHAJHHMTEe YMEHHs U

KOMIIETEHTHOCTH, 0€3 NPOIBJKHTEJHO OTKBCBaHe OT padoTa.

BEHE®UIINEHT:
-
.

MW  BHUCIIE TPAHCIIOPTHO YUYWUJIUIIE ,,TOAOP KABJIEIIKOB”

1922

CPOK HA U3IIbJIHEHME: 24 Mecena
www.project-dovb.vtu.bg

EBPOIIEMCKHM COIUAJIEH ®OHJI 2007 — 2013
MUHUCTEPCTBO HA OBPABOBAHUETO U HAYKATA ECEQ
OIIEPATUBHA TTPOI'PAMA ,,PA3BBUTUE HA YOBEIIKUTE PECYPCH”

@@
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— IIpoexTt

KAYECTBO B O6PA3OBAHUETO

Hneecmupa 6ve éawemo ovoeuje!

»lloBHUIIIABaHe HA e(heKTUBHOCTTA HA 00pa30BaTeJIHUSA MPOIEC, YPe3 YChBbPIIIEHCTBAHE HA
CHCTeMHTe 32 YIpPaBjeHHe HA KA4eCTBOTO HA YCJIYruTe B 00pa3oBaHHeTO U 00y4eHHEeTO BbB
Bucume tpancnoprao yuniuuie “Tomop Kabsiaemkos””

BG051PO001-3.1.08-0007/28.01.2013r.

ITo cxema 3a npenocTaBsine HAa 0e3Bb3Me3THA puHaHcoBa momoy BG0O51PO001-3.1.08 ,,YcbBbplIeHCTBAHE HA CHCTEMUTE 32 yIIPaB-
JIeHHe BbB BHCIIIHTE YYHJIMINA”, B pAMKHTE Ha puopuTeTHa oc 3 or OneparuBHa nporpama ,,PasBurne Ha YoBeumkure pecypeu”

IIpoekThT ce ochInecTBsIBA ¢ (hMHAHCOBATa noakpena Ha OnepaTuBHa nporpama ,,Pazeurne Ha yoBemkuTe pecypen” 2007-2013,
chb(punancupana ot EBponerickus connasien ¢pona n Penyonnka Bearapus

IleaTra Ha npoekTa e 4pe3 00BbP3BaHe U YChbBbPLICHCTBAHE HA ChIIECTBYBALIUTE CHCTEMH 32 MH(OPMAIMOHHO 00CIy:KBaHe
Ha mpouecuTe u ynpabieHckuTe aeiiHocTH BbB BTY «T.KadiemkoBy», 1a ce CTUMY/IHPa MOBHIIABAHE KAYeCTBOTO HA BCHYKH
NPUCHLIU JeHHOCTH, KAKTO H Pe3yJITaTHTe KaTo LsiJIo.

BEHE®UIINEHT:

‘ .' BUCIIE TPAHCIIOPTHO YYHUJIMIIE ,,TOXOP KABJIEIIKOB”

1922

CPOK HA U3IIbJIHEHME: 20 Mecena
www.project-su.vtu.bg



CTyAeHTCKM NMpaKTUKu

NPoekt, fHHaHoH pad no O FasenTve Ha HYOBEWKHTE PECypcH’,
ChipMHaHopaHa oT EBponefckra coumaned qoH, - \
EBponedcks Chr3 EEponedoks colmanes §oHa MOMH

BTY ,,[.KABJIEHIKOB” E IIAPTHBOP 1O ITPOEKT ,,CTYAEHTCKHN TPAKTUKHN”

[Tpoext BGO51PO001-3.3.07-0002 ,,Ctynentcku npaktuku” ce punancupa no OIT ,,PazButne Ha qoBemkure pecypeu’, chhu-
Hancupana or EC®. C nero ce nenu: nopoOpsiBaHe Ha KaueCTBOTO Ha 00Opa3oBaHUE M YCIELIHA peaju3alysi Ha CTYJICHTUTE Ype3
pu00MBaHe Ha MPAKTHYECKH ONHUT M YMEHUSI; HachpuaBaHe Ha padOToaTeNIuTe B 10100pa Ha CTYACHTH, JOKa3aJId yMEHHSTA CH B
peanHa paboTHa cpejia; Ch3/laBaHe Ha MPEANOCTaBKY 32 OChbBPEMEHsIBaHe Ha ydeOHaTa JOKYMEHTAINS; pasIUpsiBaHe Ha TApTHHOP-
CTBOTO ME/1y YHUBEPCUTETUTE U OM3HECA.

BromkeTsT Ha npoekra ¢ 60 000 000 nB, ¢ kouto 10 31.10.2014 r. e ObIAT (PUHAHCUPAHU CTAXKOBETE HA Hail-maiko 62 700

crynentd. MOMH e koHkpereH OeHeuIMEeHT Ha Oe3Bb3Me3JHaTa (PMHAHCOBA [TOMOILLI, 3 HETOBH MAPTHBOPH Ca YHHUBEPCUTETHTE B
Bbwarapus, B .u. BTY ,,T.Kabnemkos”.

Karo paboronarenn uMar rpaBo Jia yqacTBaT BCHUKHU CTOIIAHCKH M HECTOIIAHCKH JIPY’KECTBA, JIbPKaBHI HHCTUTYIMH, padoTo1a-
TEJICKU U O0yUUTETTHU OPraHU3aIUH.

CryneHTHTe MOTar Jia ce BKJIIOYAT B CTaXXOBETE 110 BeIHBXK Ipe3 odyuenneto cu B OKC ,,6axanasbp” u OKC ,,maructsp” -
peloBHa | 3aJi04Ha (opMma. 3a YCIEIIHO MPUKIIOYMIO CE CUMTa MPOBEJICHO B paMKuTe Ha 240 yaca MpakTHUECKO 00y4YeHHUe, Ciel
OTYMTAHETO HAa KOETO Ha CTYAEHTA Ce M3IuIala cTUreHus B pazmep ot 480 11B. B Oro/pkeTa Ha poeKTa € Mpe/IBUACHO Bb3HArpaxK-
JICHHE 32 MEHTOPHUTE OT CTpaHa Ha paboTojarens, KOUTO HACTaBIIABAT CTYJCHTUTE 110 BPEME Ha CTAXKOBETE, U Ha aKaJeMUYHUTE
HACTaBHMIM OT BHCLIETO YUMIINIIE, OTTOBOPHH 32 HAOIIOAEHHETO HM.

3a M3IBJIHEHNETO Ha MPOEKTa € Ch3/ajeHa yeb-0azupana cucreMa. JleiiHocTuTe o HabupaHeTo Ha paboTonareny, MyOInuKy-
BaHETO Ha OOsBM, KaHIMJATCTBAHETO Ha CTYACHTH, HAOMPAHETO HA MEHTOPH M Ha IPENO/aBaTelM 32 HACTAaBHMIM, MOIYJINTE 32
e-00yu4eHwHs1, e-00CITy’)KBaHE M €-y/II0CTOBEpsIBAaHE Ha MPAKTUKHUTE Ce peain3upar oHjaiH. CBOOOIHUAT JIOCTHII JI0 yeO-cucremara
T103BOJISIBA B3aUMEH KOHTPOJI HA BCUYKU YYaCTHUIIM — paOb0TOAATENH, CTYICHTH, HACTABHUIM, MEHTOPH, SKHIT Ha IIPOEKTA.

Mopynite Ha cHCTEMara ca HalbJIHO (DYHKIMOHAIHM OT Kpas Ha Mecer Mail. Ot craprupaneto i noseue ot 130 crygentu or BTY
,,[.KabnemkoB” ca ce perucTpupaiy 3a yuacTue, Karo 32 MHOTO OT TSX ITPaKTHYECKOTO 00yUeHHE € 3aII04HAaI0 MM TIPEJICTOH Jia 3arl04He.

EBPOIIEVICKM CBIO3
EBPOIIEVICKI COITVIAJIEH ®OH]I EC@
OIIEPATVIBHA ITPOTPAMA ,,PA3BUTUE HA YOBEIIIKUTE PECYPCIT” TN
e
EBpOMenck cbios IpukiaouBane Ha [IbpBo 00yyenne mo Ipoext BGO51P0O001-3.3.6-0043 Esponeiicki couvanen o

wllosuwasane, ycv8vpuieHcmsawne u pazepvuyane Ha Hayynus nomenyuan Ha BTY |, T. Kabrewxkos”
upe3 nooKpena 3a pasgumuemo Ha OOKmMopanmu, NOCMOOKMOPAHmMU, CReYuanu3aHmu u Miaou yueHu
6 obrnacmma na mparcnopma, enepeemuxama u UKT ¢ mpancnopma”™

?)‘3 http://www.project-phd.vtu.bg =
) e-mail: project phd@abv.bg; g

Benepunment: BTY ,, Tooop Kabnewrog”, 1574 Cogus, yn. ,,I'eo Munes” Ne 158
IMaptabOp: Mempononrumen EAJ] Coghus

IR

Ies na mpoekTa: Jla ce 3acHiIl HHTEPECHT Ha MITAJHTE XOpa KbM peann3anus B chepara Ha TPAaHCIIOPTHOTO 0Opa30BaHME W HayKa U J1a
Ce MOBHIIK KaueCTBOTO Ha HAYYHUTE Pa3pabOTKH B TpaHcmopTHUs oTpachi 1 UKT B TpaHcopTa, KaTo ce Mogo0psT yCIOBHTA 3a paboTa
Ha TOKTOPAHTH, HOCTAOKTOPAHTH, CIICHUAJIU3aHTH U MJIaU YYCHU.
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HA KOMYHUKATHUBHATA KOMIIETEHTHOCT HA OBYUAEMUTE B PAMKUTE HA
JVCLATUIMHATA ,, AHTJIMMCKU E3UK 3A JIOKTOPAHTU” BBHB BTY ,,TOJIOP
KABJIEILIKOB” (INNOVATIVE APPROACHES TOWARDS LEARNERS’
COMMUNICATIVE COMPETENCE ENHANCEMENT IN THE SUBJECT OF “ENGLISH
FOR PHD STUDENTS” AT THE TODOR KABLESHKOV UNIVERSITY OF
TRANSPORT) - art. I D: 00827

@ Huna Jluvutposa JIEKCUKO-TEHETUYECKAS XAPAKTEPUCTHUKA PYCCKOHN IV-45
TEPMUHOJIOT'MU I'PY3O0IIEPEBO3OK (LEXICAL GENETIC CHARACTERISTICS OF
RUSSIAN CARGO TERMINOLOGY) - art. | D: 00828

I/Imlceﬂepﬂa JIOTUCTUKA M CTPOUTEIHA TCXHUKA

Engineering L ogistics and Building Equipment

@& Dotsenko Anatoly INVESTIGATION OF THE INFLUENCE OF LOADING ON V-1
VIBRODYNAMIC TRIBOUNIT CONSTRUCTION MACHINERY AND EQUIPMENT
(U3CJIEABAHE HA  BJIMIHUETO HA  HATOBAPBAHETO  BBPXY
BUBPOJJUHAMWYHU TPUBO-KOHCTPYKIUN MAIIMHU U CbOPBKEHMUS) - art.
ID: 00830

@ Honues Emun W3CJIEJIBAHE HA CEH30PU 3A TEMIIEPATYPA C BUPTYAJIEH V-8
WUHCTPYMEHT, PA3PABOTEH B LABVIEW (INVESTIGATION OF THE
TEMPERATURE SENSORS WITH VIRTUAL INSTRUMENT DEVELOPED IN
LABVIEW) - art. ID: 00831

& Mpaukos MHaua BHUPTYAJIEH MOJEJI 3A W3CJIIEABAHE HA CHWJIMTE B V-15
PABOTHOTO CBHOPBXEHUE HA YEJIEH TOBAPAY (VIRTUAL MODEL FOR THE
STUDY OF FORCES INTO WORK GEAR WHEEL LOADER) - art. ID: 00832

& HWanes Kusko, UBanoB Hukonaii CPABHUTEJIHO U3CJIEABAHE HA BUBPALIUUTE V-22
HA KIJIETKOB TIIOAEMEH CbA 3A PYJHUYHA IIOAEMHA VPEJIBA
(COMPARATIVE STUDY OF VIBRATIONS OF A WINDING VESSEL OF A MINE
WINDER) - art. ID: 00833

& CnacoB Bukenrn, TaneB bopuc OITPE/IEJISHE HA HAKOM OCHOBHU [TAPAMETPU  V-29
HA CAMOXOIHA TIOAEMHA HOXWYHA ITUUIAT®OPMA (DETERMINATION OF
SOME MAIN PARAMETERS OF THE MOBILE LIFTING WORKING PLATFORM) - art.
ID: 00888

TpaHCHOpPTHA TeXHHKA
Transport Equipment

@& Tonues Huxonaii /IBA MHOI'OKPUTEPMAJIHN TIOAXOOA 3A OIITUMU3UPAHE VI-1
CHCTABA 1 CBOMCTBATA HA JIETUPAHU CTOMAHM (TWO MULTI-OBJECTIVE-
APPROACHES TOOPTIMIZETHECOMPOSITION AND PROPERTIES OF ALLOY
STEELS) - art. ID: 00834

& Kupos Ugan, |I[Ianaszos EBTum |OEOBH_[EHA UJEA 3A AJITEBPUYHA CTPYKTYPA VI-8
HA PEHIEHUETO 3A ABTOMATU3WPAHO ITPOEKTHPAHE HA TEXHOJIOTMYEH
MMPOIIEC 3A MEXAHHNYHA OBPABOTKA HA POTALMOHHO-CMMETPUYHUA
JIETAVMJIM (GENERALIZED CONCEPT OF ALGEBRAIC STRUCTURE OF THE
SOLUTION OF COMPUTER AIDED PROCESS PLANNING FOR MACHINING OF
ROTATIONALLY-SYMMETRIC PARTS) - art. ID: 00835
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@ Ruger Bernhard, Benz Volker PASSENGER REQUIREMENTS FOR MODERN VI-14
PASSENGER VEHICLES (M3MUCKBAHUS HA IIbTHULIUTE KbM CbBPEMEHHUTE
IMPEBO3HU CPEJICTBA) - art. ID: 00836

@ Ruger Bernhard, Graf Hans-Christian REQUIREMENTS FOR CUSTOMER FRIENDLY VI-21
LUGGAGE STORING AT THE STATION (MU3UCKBAHUN 3A YVIOBHO 3A KIIMEHTA
CBbXPAHEHUE HA BATAX HA T'APATA) - art. | D: 00837

& Niksi¢ Mladen, PleSa Tihomir, Koritar Patricia DETERMINATION OF TRANSPORT VI-28
AND TECHNICAL CHARACTERISTICS OF NEW MULTIPLE UNIT TRAINS FOR
CROATIAN NETWORK (OIIPEAEJISHE HA TPAHCIIOPTHUTE W TEXHUYECKU
XAPAKTEPUCTUKM HA HOBU MOTPUCHHU BJIAKOBE 3A XBPBATCKATA
XKEJIE3OITbTHA MPEXA) - art. |D: 00838

& Bogojevi¢ Nebojsa, Lu¢anin Vojkan, Tati¢ Bojan INFLUENCE OF WHEEL PROFILES VI-34
ON ROLLING CONTACT FATIGUE AND WEAR RATE OF RAILWAY WHEELS
(BJIUSAHUE HA ITPODUJIIA HA KOJIEJIATA BBHPXY KOHTAKTHATA YMOPA TIPU
TBPKAJIAHE U CTEIIEHTA HA M3HOCBAHE HA XEJIE3OIITbTHUTE KOJIEJIA) -
art. |D: 00839

@ Suboti¢ Marko, Radicevi¢ Veljko, Andelkovi¢ Dejan, JoSevski Zoran PEDESTRIAN VI-41
WALKING SPEED AT SIGNALIZED CROSSINGS (CKOPOCT HA JIBUXXEHHUE HA
IMENEXOALIUTE HA CUTHAJIM3UPAHU ITPECEYKN) - art. | D: 00840

@& Gavrilovic S. Branidav, Bundalo Zoran, Vukadinovic Vojisav SIMULATION OF VI-49
PASSIVE FILTERING PERFORMANCES IN A FEEDING STATION OF THE “SERBIEN
RAILWAYS” (CUMVJIALIMA HA TIIACMBHO OWJITPUPAHE HA TITI'OBU
MNOACTAHIMU HA XKEJIE3OIIBbTHUA TPAHCIIOPT B PEIIVBJIMKA CBPBUS) - art.

ID: 00841

@ Volcic Mark, Blieberger Johann, Schobel Andreas KRONECKER ALGEBRA AS A VI-57
FRAME FOR OPTIMISATION OF RAILWAY OPERATION (AJITEBPA HA KPOHEKEP
KATO PAMKA 3A OIITUMU3NUPAHE HA EKCIIVIOATAILTUATA HA XEJIE3BHUIIUTE)
- art. 1D: 00842

Mexannka 1 MaTeMaTHKA
M echanics and M athematics

& Kouaes Ilersp IMHAMUKA HA MAIIIMHEH AT'PEI'AT C PA3IIPEAEJIEHU MACOBU  VII-1
W EJIACTUYHU ITAPAMETPU HA BPB3KATA MEX/Y CUJIOBATA 1 PABOTHATA
MAIIINHA (DYNAMICS OF MECHANICAL AGGREGATE WITH DISTRIBUTED
MASS AND ELASTIC PARAMETERS OF THE RELATIONSHIP BETWEEN POWER
AND WORKING MACHINE) - art. ID: 00843

@& MuaagenoB Kocra, JloiiueBa AnGena [IPMJIOXKEHME HA JU®EPEHIIMAJIHO VII-6
KBAJIPATUYEH METO/ ITIPU AHAJIM3 HA HEHNEHTPUYHO ITOAIIPEHU T'PEAU
(APPLICATION OF GENERALIZED DIFFERENTIAL QUADRATURE METHOD FOR
ANALYZING OFF-CENTER SUPPORTED BEAMS) - art. |D: 00844

@& BacuneB J[lereainn, Myradpuunes Mapuan METO/JIMKA 3A OIIPEAEJSIHE HA VII-13
JEVNCTBAILUTE BBPXY KOJISHO-MOTOBUJIKOBUSI MEXAHU3BM CHJIM U
BBPTAILl MOMEHT (METHODOLOGY FOR DETERMINING ACTING ON THE
CRANKHAFT FORCES AND MOMENTS) - art. ID: 00845

& Nikolov Svetoslav, Nedev Valentin DYNAMIC BEHAVIOR OF AN INVERTED VII-20
PENDULUM WITH BOUNDED CONTROL (AMHAMHWYHO IIOBEJEHWE HA
OBBPHATO MAXAJIO C OTPAHUYEH KOHTPOII) - art. | D: 00846

@& JlonoB Jdumutsp [MTPUJIOXKEHUE HA TEOPUSITA HA FLOQUET 3A OIIPEAEJSHE VII-27
KPUTUYHATA CKOPOCT HA IIVJICUPALL ®JIYUM, IPOTUYAILL B TTPABA TPBFA
(APPLICATION OF FLOQUET THEORY FOR DETERMINING CRITICAL VELOCITY
OF A PULSATILE FLUID FLOWING THROUGH A STRAIGHT PIPE) - art. | D: 00847

@ Jonos dumursp OIIPEJEJISIHE HA KPUTUYHATA CKOPOCT HA ®JIYHUHA, VII-34
IMPOTHYAIIl B TPBBA JIEXAIIIA BbBHPXY BUHCKO3OEJIACTUYHA OCHOBA
(DETERMINATION OF THE CRITICAL VELOCITY OF A FLUID FLOWING IN A
PIPELINE RESTING ON VISCOELASTIC FOUNDATION) - art. | D: 00848
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@ Gaydarov Valentin, Soukupova Krasimira, Zamfirova Galina MICROINDENTATION VII-41
INVESTIGATION OF BALSA WOOD (MUKPOMHIAEHTAIIMOHHO W3CJIEABAHE
HA IBPBECUHA OT BAJICOBO JIBPBO) - art. |D: 00849

& AmnnonoB Uiuus, UBanoB AHacrac, TaneB bopuc U3CJIEIBAHE HA ITOBAUTATEJIEH VII-48
MEXAHHN3BM HOXHWNYEH THUIT (STUDY OF SCISSOR LIFTING MECHANISM) - art.
1D: 00898

& AnnonoB Wnus, UBanoB Amnacrac, Tanes Bopuc OIIPEJIEJIIHE HA CHIIMTE B VII-55
XUAPABJIMYHUA ITWIWHIBP HA TIOBJAUIATEJIEH MEXAHHWU3BM HOXWYEH
TUIT (DETERMINATION OF HYDRAULIC CYLINDER FORCES FOR SCISSOR
LIFTING MECHANISM) - art. ID: 00899

TpaHncnopTHa HH(pacTpyKTYypa
Transport Infrastructure

@& Tomopo Croiio BB3MOXHOCTU 3A PA3BUTHUE HA XEJIE3OIITBTEH BB3EJ VIII-1
BYPTAC BbB BPB3KA C ITPOEKTA 3A UHTET'PUPAH I'PAJICKU TPAHCIIOPT I1O
OIl ,,PETMOHAJIHO PA3BUTHUE* (OPPORTUNITIES FOR THE DEVELOPMENT OF
THE RAILWAY JUNCTION BURGAS RELATED TO A PROJECT FOR INTEGRATED
URBAN TRANSPORT UNDER OP "REGIONAL DEVELOPMENT") - art. | D: 00850

@ Taces Mopaan, Jlemoes Mutuo POJISATA HA JIBPXKABATA 3A PA3BUTHMETO HA VIII-8
BBJTAPCKUTE XXEJIE3HUIIU (ROLE OF THE STATE FOR THE DEVELOPMENT OF
BULGARIAN RAILWAYS) - art. ID: 00851

@& Strelcova Stanislava, Klu¢ka Jozef DISRUPTION OF CRITICAL INFRASTRUCTURE VIII-15
AND QUANTIFICATION OF ITS IMPACT (HAPYLIABAHE HA KPUTHUYHATA
NHOPACTPYKTYPA U KOJIMYECTBEHO OIIPEJAEJISIHE HA TMMOCJEJIULUTE OT
HEI'O) - art. | D: 00852

@ Rosca Eugen, RaicuSerban, Popa Mihaela, Rusci Florin THE GREENING OF THE VIII-21
TRAFFIC CALMING METHODS (EKOJIOTU3ALIMATA HA METOAU 3A
OBJIEKYABAHE HA ITbTHOTO JIBUXKEHUE) - art. | D: 00853

EnexTpoeHepruiiHu CHCTEMHU H CbOPBKEHHUSI B TPAHCIIOPTA
Electric Power Systems and Equipment in Transport

@ Munenos Wean, Acemosa Hpuna, Tomopos Teomopo EHEPTMIHU PECYPCU U X-1
EHEPT'OIIOTPEBJIEHUE B TPAHCIIOPTA (POWER RESOURCES AND POWER
CONSUMPTION IN TRANSPORT) - art. | D: 00854

@& IlaBnoB TI'eopru, MHWcaes SIBop, Tomuea Mapruna W3CJIEABAHE HA X-7
EJIEKTPOCTATHUYEH TEHEPATOP (STUDY OF ELECTROSTATIC GENERATORS) -
art. 1D: 00855

@ [Ierpos Usan, Ilumurpos I'eopru, Xpucrosa Anena AHAJIN3 HA ITIOTPEBJIEHUETO X-14
HA EJIEKTPUYECKA EHEPTUS BBEB BTV ,,TOAOP KABJIEIIIKOB” (ANALYSIS OF
ELECTRICITY CONSUMPTION IN TODOR KABLESHKOV UNIVERSITY OF
TRANSPORT) - art. I D: 00856

@ bBpouzanos Hersp CTABUJIM3NUPAH He-Ne JIASEP (STABILIZED He-Ne LASER) - art.  X-21
ID: 00857

@& MnuaenoB HUBan, [dumurpoB Bacmn @OOTOCOJIAPHA UWHCTAJIALIMA 3A X-26
HAYYHOUM3CIIEJOBATEJICKM IEJIN (SOLAR INSTALLATION FOR RESEARCH
PURPOSES) - art. |D: 00858

@ Jumurpo Bacun U3CIIEBAHE HA CUHXPOHHU I'EHEPATOPHU -JIABOPATOPEH X-34
CTEH/] (SYNCHRONOUS GENERATORS EXAMINATIONS -LABORATORY STAND)
- art. ID: 00859

@ TIxam6azkm Yasgap UM3TOYHHMIIM HA  EJIEKTPUYECKA EHEPIUMSA 3A X-42
EJIEKTPOMOBNJIV (POWER SOURCES FOR ELECTRIC CARS) - art. ID: 00860
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@& CexyJuos Jliooomup, [TaBnoB I'eopru, Uepnesa I'anuna, Ucaes Sisop Bb3AMOXHOCTU X-50
3A WU3CJIEIBAHE HA JBIOI'ACUTEJIHM TIIPOLIECM B ABTOMATUYHU
INPEKBCBAYU [TPU TABOPATOPHU YCJIOBUS (OPPORTUNITY FOR EXPLORE OF
THE ARC-STILLING PROCESSES IN AUTOMATIC BREAKERS UNDER
LABORATORY CONDITIONS) - art. ID: 00861

KOMyHHKaHHOHHa, OCUTYPUTE/JIHA TEXHUKA U CUCTEMH 32 aBTOMAaTHU3allUd B TPAaHCIIOPTa
Telecommunications and Signaling Equipment, Automation Systemsin Transport

@ Xpucrop Xpuero, Xpucrosa Mapus MOJIEJMPAHE HA HAJIEXIHOCTTA HA  XI-1
OTKA30YCTOMYMBUA CUCTEMM C XOMOTEHHO PE3EPBUPAHE (MODELING
RELIABILITY OF FAULT TOLERANT SYSTEMS WITH HOMOGENEOUS
RESERVATION) - art. | D: 00862

@& CroupunonosBa Xpuctuna, AHIoHOB AHTOHNO, MuxoBa Mapuana AHAJI3 U OLIEHKA  XI-9
HA PUCKA IIPU 3AIIUTA HA UHOOPMALIMATA B AHAJIMTUYHN CUCTEMU 3A
VIIPABJIEHUE (ANALYSIS AND RISK ASSESSMENT IN THE PROTECTION OF
INFORMATION MANAGEMENT SYSTEMS ANALYSIS) - art. ID: 00863

@ Yepnesa I'anmuna N3CJIEJIBAHE HA YCTOMYUBOCT HA IPOIIECUTE B CUCTEMA  XI-15
3A ABTOMATHUYHA JOHACTPOUKA HA YECTOTATA (RESEARCH ON STABILITY
ON THE PROCESSES IN A FREQUENCY LOCKED LOOP) - art. | D: 00864

& Mamenko TlaBen EBrenneBnu UCCIIEJOBAHUE PEXXMMOB PABOTBI XI-22
BECCTBIKOBBIX TOHAJIbHBIX PEJIbCOBBIX LIEIIEM B CUCTEME EKC (STUDY OF
OPERATION MODES OF CONTINUOUS WELDED RAIL TONAL TRACK CIRCUITS
IN THE SYSTEM EKS) - art. | D: 00865

@& Jovanovi¢ M., Arsi¢ M., Deni¢ D., Tomi¢ V., Markovi¢ D., Radoi¢i¢ G., Markovi¢ G. XI-28
THE NEW EQUIPEMENT FOR DYNAMICAL MEASUREMENT OF THE KINEMATICS
OF RAILROAD VEHICLES (HOBA TEXHUKA 3A JUHAMHNWYHO U3MEPBAHE HA
KUHEMATUYHUTE ITAPAMETPU HA PEJICOBU TTPEBO3HU CPEJICTBA) - art. ID:
00866

@& bpbuzagoB Ilerbp, HWBanoB Pymen VIAZBUMOCT HA CIITbTHUKOBUTE XI-36
HABUT'AITUOHHU CUCTEMU U METOAU 3A TAXHOTO ITPEOJOJISIBAHE BHB
BJIAKOBUS TPAHCIIOPT (VULNERABILITY OF SATELLITE NAVIGATION
SYSTEM AND METHODS FOR THEIR OVERCOMING IN RAILWAY TRANSPORT) -
art. ID: 00870

I[OKTOpaHTCKa CeKIMus
PhD Student Session

@& PasmoB Tomop, BapammmoBa Imma AHAJIM3 HA KAYECTBOTO HA DS-1
TPAHCIIOPTHATA YCIIVT'A (QUALITY ANALYSIS OF TRANSPORT SERVICES) -
art. ID: 00871

@& Kbre Cranucias, Kaparbozo Kupua JIIOAXOAU  IIPU HN3BOP DS-8
MECTOIIOJIOXKEHUETO HA JIOTUCTUYHUTE OBEKTH IIPU ITPOEKTHPAHE HA
BEPUT'A HA JOCTABKUTE (APPROACHES TO CHOOSE THE LOCATION OF
LOGISTICS OBJECTS WHEN DESIGNING A SUPPLY CHAIN) - art. | D: 00872

@ Hemnemues Hememuo, KpaeB Hwukomaii JIBYKAHAJIHA HABUTAIIMOHHA DS-16
CITbTHUKOBA CUCTEMA (DUAL-CHANNEL SATELLITE NAVIGATION SYSTEM) -
art. 1D: 00873

@& XyoOenoB EBrenuii, UnduaumkanoBa-Xyoenoa 3o MOJIEJIMPAHE HA ITPOIIECUTE B DS-23
CHhBUTUITHO OPUEHTUPAHU KOMYHUKAITMOHHO-UHOOPMAIIMOHHU
CUCTEMMU  (MODELING THE  PROCESSES IN EVENT  ORIENTED
COMMUNICATIONS AND INFORMATION SYSTEMS) - art. ID: 00874

@& Kpasuos IOpnii, AuToHoB AHTOH, Bakun Muxaua PEJIbCOBAS LIEITb TOHAJIbHOM DS-30
YACTOTBI C ABTOMATUYECKHUM PEI'VJIMPOBAHUEM VPOBHS CHI'HAJIA
(AUDIO FREQUENCY TRACK CIRCUIT WITH AUTOMATIC CONTROL OF SIGNAL
LEVEL) - art. ID: 00875
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HenoB T'eopru, Hames Pumun METOJ] 3A EKCIIPECHO PA3IIOSHABAHE HA DS-36
EJJEMEHTU OT JOMUCKPETHA CTPYKTYPA (METHOD FOR EXPRESS
RECOGNITION OF ELEMENTS FROM A DISCRETE STRUCTURE) - art. ID: 00876

JuvurpoBa Emuimsi, Yepnea TI'ammma MOJEJIVMPAHE HA TIIPOIIECA HA DS-41
VIIPABJIEHUE HA TEXHUYECKW CHUCTEMU (MODELING OF THE CONTROL
PROCESS OF TECHNICAL SYSTEMS) - art. ID: 00877

Credanoa Maxa I[IPUHIIMUIIN 3A U3IPAXIAHE 1 METOAU 3A MHOXECTBEH DS-47
JOCTDBII B KIIETBUHM CUCTEMU C M3IIOJII3BBAHE HA CUT'HAJIM HA VYOJIII
(PRINCIPLES FOR CONSTRUCTION AND METHOD FOR MULTIPLE ACCESS
CELLULAR SYSTEM USING SIGNALS OF WALSH) - art. ID: 00878

AnngoHoB Autonuno, Credpanosa Mnka ®OPMHUPAHE HA CBbIJIACYBAHU CUTHAJIM DS-54
HA YOJIIII C KOMYHUKAIIMOHHUTE KAHAJIX (FORMATION OF COMPLIANT
SIGNALS OF WALSH WITH COMMUNICATION CHANNELS) - art. ID: 00879

JAuviknaa Eaena, YepneBa Tamuna MOJIEJIMPAHE W W3CJIEJJBAHE HA DS-59
OCIUJIIATOP HA JIFO®UHT YPE3 PSPICE (MODELING AND TESTING OF DUFFING
OSCILLATOR USING PSPICE) - art. | D: 00880

XyoenoBa 3osi, I'eproB Buaagumup, AnmoHoB Antonmo MOJIEJIMPAHE HA DS-65
YOBELIKUA @®AKTOP KATO KOMIIOHEHT HA  ©®VYHKIHWOHAJIHATA
YCTOMYMBOCT HA  ABTOMATHM3UPAHU CHUCTEMU B  KPUTUYHU
MMPUJIOXEHNUS (MODELING THE HUMAN FACTOR AS A COMPONENT OF
OPERATIONAL SUSTAINABILITY OF AUTOMATED SYSTEMS IN CRITICAL
APPLICATIONS) - art. ID: 00881

Vrani¢ Aleksandar, Kosti¢ SneZana Ciri¢, Sodki¢ Zlatan DIMENSION CONTROL AND  DS-72
MEASUREMENT OF TURBINE BLADES BY OPTICAL 3D SCANNER (KOHTPOJI HA
PASMEPUTE U U3MEPBAHE HA TYPBUMHHU JIOIIATKM YPE3 OIITUYEH 3D
CKEHEP) - art. ID: 00882

I'eoprueBa Tans BJIIMSIHUE HA ABTOMOBWJIHUSA TPAHCIIOPT BBPXY DS-80
OKOJIHATA CPEJIA. HACOKU U CTPATEI'MU 3A HEMHOTO OITA3BAHE. (IMPACT

OF ROAD TRANSPORT ON THE ENVIRONMENT. POINTS AND STRATEGIES FOR

ITS KEEPING.) - art. ID: 00883

HUBanos Jlropmun W3TOYHUIIM HA OUHAHCUPAHE U MWHBECTUIIMOHHA DS-87
INOJIMTUKA 3A PA3BUTHUE HA XEJIEBOITbTHATA HWHOPACTPYKTYPA HA
BBJITAPUA (SOURCES OF FINANCING AND INVESTMENT POLICY FOR
DEVELOPMENT OF RAILWAY INFRASTRUCTURE IN BULGARIA) - art. | D: 00834

Muxaiinos Emun  AHAJIM3 HA TIIOCJIIEACTBUATA OT IIPOMSJIHATA B DS-94
KOHCTPYKIIUATA HA IIEHTPAJIHATA PECOPHA CTEIIEH IIPU TPAMBAWHU
TAJIMTU T 81 (ANALYSIS OF THE CONSEQUENCES OF CHANGES IN
CONSTRUCTION OF CENTRAL SPRINGS DEGREE AT TRAMWAY BOGIE T 81) - art.

ID: 00885

Mnuxanes Muaen U3CJIEJJBAHE HA 3bBBHUSA IMTPO®UJI OT TMPEJABATEJIEH DS-102
MEXAHU3BM HA JIOKOMOTUBHU (STUDY OF TOOTH PROFILE OF THE GEAR
TRANSMISSION OF LOCOMOTIVES) - art. | D: 00886

MuxaiisioB Emun, ArmamxoBa Jlo6punka I[IPEJIOXKEHUE 3A U3MEHEHUE B DS-109
KOHCTPYKILIUSTA HA IEHTPAJTHATA PECOPHA CTEIEH ITIPU TPAMBAWHU
TAJIMTU T 81 (PROPOSAL FOR AMENDMENT OF CONSTRUCTION OF CENTRAL
SPRINGS DEGREE AT TRAMWAY BOGIE T 81) - art. ID: 00887

Jdumutpo Teopru HMCTOPHUYECKO PA3BUTUE HA ITBbTHATA MPEXA B DS-116
PEIIVBJIMKA BBJITAPUA (HISTORICAL DEVELOPMENT OF THE ROAD
INFRASTRUCTURE IN THE REPUBLIC OF BULGARIA) - art. ID: 00889

Kexos Biagumup, Usanosa Maiis AHAJIN3 HA CbCTOSHUETO U IIPOBJIEMUTE  DS-123
HA TPAMBANMHUS PEJICOB ITBT B T'PAJZ] CO®IS (ANALYSIS OF THE SITUATION
AND PROBLEMS OF TRAM TRACK IN SOFIA CITY) - art. ID: 00890

21" INTERNATIONAL SCIENTIFIC CONFERENCE “TRANSPORT 2013”



crpanuna / page
PycenoB Tomko, HpanoBa Maiin OI[EHKA HA VYCTOMYMBOCTTA CPEIY DS-131
HATIPEUHO IIPEMECTBAHE HA XEJIEBHHS IIbT C IIOMOINTA HA DGS
(STABILITY ASSESSMENT AGAINST ACROSS SHIFT OF THE TRACK VIA DGS) -
art. ID: 00891

Banentnn HwukonoB, Atanac TamkoB BPBH3KA MEXAY IIbTHUTE VCJIOBUSA U DS-138
IIBbTHOTPAHCIIOPTHUTE TIPOU3MIECTBUA 110 PEIYBIIMKAHCKATA ITBbTHA
MPEXA B OBJIACT IINIOBAVB (INTERRELATION BETWEEN ROAD CONDITIONS

AND ROAD ACCIDENTS WITHIN THE NATIONAL ROAD NETWORK IN THE
REGION OF PLOVDIV) - art. | D: 00892

JasunoB Cnasuo, KpsereB Kpacumup, UBanos Xpucro TACEHE HA MATHUTHOTO DS-146
HA CUXPOHHU I'EHEPATOPU C BESKOHTAKTHO BB3BYXIAHE (FIGHTING FOR
MAGNETIC SYNCHRONOUS GENERATORS WITH CONTACTLESS EXCITATION) -

art. I1D: 00893

BaceBa Paaxka AHAJIUTUYHO WU3CJIEABAHE HA EJIEKTPOMAT'HUTHUTE DS-152
IMPOLECU B CUCTEMATA ,,TATOBA MPEXA — EJIEKTPUUYECKO TPAHCIIOPTHO
CPEJICTBO” (ANALYTICAL STUDY OF THE ELECTROMAGNETIC PROCESSES IN

THE SYSTEM “TRACTION NETWORK - ELECTRIC VEHIC”) - art. | D: 00894

Beaes Bopuc YCJIOBUS 3A BE3OIIACHA U JIBJITOTPAMHA EKCIUIOATALIMA HA  DS-159
JINTUEBO-UOHHU BATEPUU 3A EJIEKTPOMOBWJIM (CONDITIONS FOR SAFE
OPERATION AND LONG LITHIUM-ION BATTERIES FOR ELECTRIC VEHICLES) -

art. 1D: 00895

TepoB  Haxo, IMaBroB Teoprm  JKEJIESOIITBTEH MEHUJUKMBHT B DS-166
EJIEKTPOIIOTPEBJIEHUETO (RAIL MANAGEMENT IN ELECTRICITY
CONSUMPTION) - art. ID: 00896

Bbakos Mapun, Ilerpos MBam EHEPITMIHO E®EKTHBHU TEHEPATOPHM 3A DS-173
EJIEKTPUYECKA EHEPT'UA (ENERGY EFFICIENT GENERATORS OF ELECTRICITY)
- art. |D: 00897

Bopom:kneBa Anpuana MS EXCEL-BABUPAH MOJYJI 3A CUMVYJIAIIMOHHO DS-180
U3CJIEABAHE HA JIMHEMHU KOJOBE, IIPUJIATAH B OBYYEHMETO IIO
JUCHUIUIMHATA ,,KOOUPAHE B TEJJEKOMYHUKAITMOHHUTE CUCTEMU” (MS
EXCEL-BASED MODULE FOR SIMULATION STUDY OF LINEAR CODES APPLIED
IN THE COURSE “CODING IN TELECOMMUNICATIONS SYSTEMS”) - art. ID: 00867

Bopoxxnesa Anpunana COOTYEPEH MHCTPYMEHT C I'PAOHMYEH DS-189
IIOTPEBUTEJICKM WHTEP®EUC 3A CUMVYJALMOHHO W3CJIEJBAHE HA
AMINIMTYAHA MOAVJIALIMA, C IIPMJIOXEHUE B OBYYEHHUETO IIO
JUCHUIUIMHATA ,KOMVYHUKAILIMOHHU BEPUI'M” (SOFTWARE TOOL WITH
GRAPHICAL USER INTERFACE FOR SIMULATION STUDY OF AMPLITUDE
MODULATION APPLIED IN THE COURSE “COMMUNICATION CIRCUITS”) - art. ID:

00868

BopomkneBa Anpmana OBYYABAIL[ MOAYJI C T'PA®MYEH I[IOTPEBUTEJICKU DS-196
UHTEP®EUC 3A KPUIITUPAHE W JEKPUIITUPAHE C W3IOJI3BAHE HA
JABYTABJIMYHU W YETUPUTABJIIMYHU HIM®PU, BASUPAHU HA IINHNOBPA HA
PLAYFAIR (TRAINING MODULE WITH GRAPHICAL USER INTERFACE FOR
ENCRYPTING AND DECRYPTING USING TWO-SQUARE AND FOUR-SQUARE
CIPHERS BASED ON PLAYFAIR CIPHER) - art. ID: 00869

21" INTERNATIONAL SCIENTIFIC CONFERENCE “TRANSPORT 2013”



AN MexaHuKa ISSN 1312-3823

e
////v c Tpauncnoprt Tom 11, 6poii 3, 2013 1.
A KOMyHHRaHI/II/I miaeHapes goxiaaa Ne 0901
Hayuno cnucanue http://www.mtc-aj.com

JAECET I'OJJMHU CIIMCAHHUE
MEXAHHUKA TPAHCIIOPT KOMYHUKAIIUU

IHersp Kosie Kosie
I'naBen pepaxkrop

Ha eJIEKTPOHHO HaYy4YHO cniucaHue ,Mexanuka Tpancnopt Komynukanuu”
petarkolev@vtu.bg

Bucwe mpancnopmmno yuunuwe ,, Tooop Kabnrewkos”,
yi. ,I'eo Munee” Nel58, Coghus 1574,
BBJITAPUA

VBaxxaeMHu KOJIETH,

cnucanne MEXAHUKA TPAHCIIOPT KOMVYHUKAIINY, napbpmm 10 roxuHm.
ToBa € enHa ceproO3Ha BB3pacT 3a HAYYHO CIMCAHHUE, KOETO C€ U3[aBa KAaKTO B €JIEKTPOHEH,
Taka ¥ B KHWXeH (hopMmar.

Cnucanuero ce cwp3naBa npe3 2003 roguna ype3 mpoektr  “HoBu neliHocTH BBbB
BUPTYaJTHOTO TpocTpaHcTBO Ha  LleHThpa 3a Hayka uHpOpMaLUs M MEXIYyHAPOIHUS
aKaJgeMH4eH 0OMeH” | CKJII0YeH 10roBop ¢ Donmanus “OTBOpeHO 00IIeCTBO”, 1MO. Iporpama
“O06pazoBanue” . ToraBa ToBa Oele MbPBOTO €IEKTPOHHO HAYYHO CHHMCaHue. B Te3n TpyaHu
TOJIMHHU, aKo He Oerre (puHAHCOBATa MOMOII Ha (OHIALKATA, TO3H MPOEKT HE MOJKEIEe J1a ce
OCBUIECTBH.

OT umMeTo Ha BCUYKH, KOUTO OOMYaMe TOBa CIIMCAHHE U MyOJIMKyBaMe B HETO CBOUTE
Hay4YHU JOCTIDKEHHsI H3Ka3BaM OmarojapHocT Ha QPonmauus “OTBopeHo o00miecTBo” 3a
HaBpEMEHHATa IIOMOIII, OJIarolapeHre Ha KOsITO JHEC 0TOesI3BaMe TO3U F0OUJIeH.

U Taka na ce BbpHEM Ha3aJ] BbB BPEMETO.

[IbpBOHAYaIHO cTapTUpa EJICKTPOHHMUSA BapHaHT Ha coucanuero. CalTbT u
KOMYHUKaI[MUTe B Hero Osixa cb3naaeHu ot ¢gupma Life consult, mo 3aganue M3rotBeHo oOT
MEH, KaTo JIOTOTO U CJIOrbHa ,,bbAM B KOCMOCA Ha 3HaHUETO CBINO ca Moe aeno. OT Tyk
HATaThK, equH Mainbk ekun - goi. I1. Kones, mpod. H. HememueB u mpod. I'. Henos, ce
HOTPHKUXME TO HOCH BCHUKH Oelie3U Ha €HO CEPHO3HO aKaJeMHYHO U3/JaHHE.

Hen: Ilenra Ha cnMcaHUETO € Ja KOHUEHTPUpPAa MHTEPECUTE Ha TOJIIM KPbI HAYYHU
paboTHHUIM, 32 CMETKA Ha pa3lliMpeHaTa MpeaIMeTHa 00JIaCT U JIBYE3MUHOTO CH OTIIEYaTBaHE.

CrincaHueTo NnomyJsipu3upa AOCTIKEHHUATA HAa OBIrapCKy U3CaeI0BaTeNIt, KaTo MmyOiInKyBa u
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MaTepuail OT YYKIECTPaHHHU aBTOPH, MPEJCTABIABAILM HHTEpeCc 3a MpodecuoHanHaTa
OOIIHOCT.

Peniensupane: Bcsika OoT craTuuTe ce peleHs3upa, KaTto ce CHeMaT BCHUYKH PEKBU3HUTHU
3a wuaeHTHU(UKaNMs Ha aBTopuTe. Taka ce mocTtura OOEKTHMBHOCT B paborata Ha
peneH3eHTuTe. AKO HMMa 3a0eNeXKH KbM aBTOPUTE 3a KOPEKIMS Ha TEeKCTa C Orjej
JOIYCTUMOCT 3a IMYOJIMKYBaHE T€ UM C€ HU3MpaliaT U cjej] OTCTPaHsIBaHETO, PElEH3EHTa
OTHOBO C€ MTPOM3HACA 3a JOIYCTUMOCT 3a MYyOJIMKYBaHE.

Benuku npensioxkeHus 3a myOJIMKyBaHe ca jKeJIaHUu, HO 10 CTPAHUIIUTE Ha CIUCAHUETO
IIe JOCTUTHAT CaMO T€3H OT TSX, C YUATO HayuyHa CTOMHOCT ca Ce aHTaXUpaIH XaOWIUTHPaHU
PELICH3EHTH Ha CIIMCAHUETO,

[lepuoamka: EsxeromHo ce m3gaBar 1mo aBa Oposi, KaTO MIBPBUSAT CE 3allbjBa B caiTa
Ha CIIMCAHUETO JI0 MECell 101, BTOPUST 10 Kpas Ha ronuHara. B Tpetu Opoii ce myOnuKyBar ,
OTHOBO CJI€/l pELEH3UpaHe, [OKJIaJAuTe OT HAyYHUTEe KOH(EpEeHIMH Ha YHUBEPCHUTETA.
YerBbpTHaT Opoii ,,Mman ¢Gopym” € MIaIeKKOTO H3JaHWE HAa CIMCAHUETO B KOWTO ce
nyOIMKyBaT JOKIaauTe OT Mitagexxka HayqHa cecusi, KOsITO ce€ MPOBEXK/Ia €KET0THO.

Cratuute B €NEKTPOHHO HU3JaHUE ce MyOJIMKYBaT BeAHAra cliel IOoJIydaBaHE Ha
MOJIOKUTENHA perieH3usl. Heros meuaTeH BapuaHT M3JIM3a Ha IIECT MECELa U ce JIEMOHHpa B
OCHOBHHUTE HalMOHATHU OubOmmoreku. CHIIMAT MOXE Ja Ce MPEeNoCTaBsl MPHU ONpeAesieHU

YCJI0BUS HAa BCHUYKH KECJIaCllH. HMma BBE3MOKHOCTTA H 3a ToAUIICH a0OHaMEHT.

PenakiinonHa KOJIETHS: Cnez[ Cb31aBAHCTO HA CIIMCAHUCTO PCAAKINMOHHATA KOJICTUA
€ B CbCTaB:

I'naBen penakrop:
[lersp Kones - npod. aATH nHx.-mart., bearapus

Yienose:

Amnaronuit Jlonenko - mpodecop, atH, Pycus
Bacun Anekcanapos - nmpodecop, a-p, bearapus
['eopru Henos - mpodecop, aTH, bearapus
I'eopru Cromios - npodecop, 1-p apx., bbarapus
I'eopru CrosiHOB - ipodecop, A-p, bearapus
Herenun Bacunes - noueHr, n-p, bearapus
Jumutsp Ilerpos - npodecop, a-p, bearapus
3opan Yekepenarl - npodecop, a-p, Copoust
WBan Jlanos - npodecop, atH, bbarapus
ﬁopﬂaH IIetkoB - noueHr, n-p, bearapus
Jlanucna HoBak - noueHt, a-p, CioBakust
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Muxaena Ilona - mpodecop, a-p, PymbHus

Mycrada Kapamaxwus - mpodecop, a-p, Typrus

Henenuo Henenues - npodecop, a-p, boarapus

Henu Croiiuesa - noneHt, a-p, bearapus

Henuo Henos - mpodecop, atx, bearapus

Hosax Henuu - mpodecop, a-p, CepOust

Paiixo PaiikoB - mpodecop, n-p, bearapus

Pycko BwiikoB - mpodecop, a-p, bearapus

Credan bruBapos - npodecop, 1TH, bearapus

AHTOHHO AHJIOHOB - TIpo(. ITH WHX.-MaT., bbarapus

Xpucro Xpucros - npodecop, 1tH, bearapus

TexHHYeCKH pelaKTop:

unx. Bepa ['puroposa

[Ipe3 w3MuHamUTE IeCeT TOAWHU B crnHcaHueTo ca myonukyBanu 1004 cratuu u

JOKJIAJM pa3NpeesieHH KaKTo Cle/Ba;

Ot 2003 roa. 1o 2006 rona. mo aBa O6POst TOAUIITHO — 8§ KHUKKH

2003

2004

2005

2006

bpoii 1

16+yBoana cratus

5+yBosiHa cTaTuA

10+yBoana cratust

6+yBo/IHA cTaTUA

Bbpoii 2

12+yBoaHa craTus

9+yBomHa cTaTHs

7+ yBOOHA cTaTHs

8+yBoaHa craTus

06110 3a nepuoaa 2003 — 2006 -

Ot 2007 roa. kato TpeTu Opoil n3nu3a cOOpHUKA Ha KOH(PEepeHIHATA

73 cratuu U 8 yBOJHM cTaTuu 001m0: 81

2007 2008 2009 2010
bpoii 1 | 8+yBoana cratus 9 10+ yBonHa cratust | 9+yBoaHa cTaTus
bpoii 2 | 9+ yBonna cratus | 8+yBoana cratust | 10+ yBoana cratust | 10+yBogHa craTus
2011 2012 2013
bpoii 1 | 10+ yBonHa ctatust | 11+ yBonHa cTtatust | S+yBoAHA cTaTHs
bpoii 2 | 9 + yBonHa ctatus | 8+ yBomHA craTus Ilog meuat
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O6110 3a nepuoga 2007 — 2013 cnucanuero -

123

Kondepenmms 2007 - 3 menapan + 118 mokmana

Kondepennus 2008 - 4 mnenapuu + 103 goknaga

Kondepenmms 2009 - 4 nnenapan + 108 moxmaga

Kondepennus 2011 - 5 mnenapuu + 133 goknanga

Kondepenmms 2013 - 5 menapan + 120 moxmaga

OB O ot koupepennuu 21 muenapau + 582 nokiaga o06mo: 603

Hayunau ¢popymu 2012 r. — o6mo — 106 moxnama

116 cratnu u 7 yBOJHHU CTaTUX 001LO:

daxynrer Hayuen ¢popym LIIPEAM3BUKATEJICTBA 23
“TpancniopTeH PEJI PASBUTHUETO HA
MEHUIDKMBHT TPAHCIIOPTHUA CEKTOP

HA P BbJITAPUA
daxynrer HaydeH cemunap | ,,KOMYHUKAILINU, 44
“ KomyHukanuu u ¢ mexxayHapoano | EJIEKTPOEHEPTETUKA 1
€JIEKTPO003aBEKIaHE B y4yacTue NHOOPMATHUKA B
TpaHcnopTa” TPAHCIIOPTA — KEUT 2012~
dakynrer Hay4Ha TEXHUKA 1 CTPOUTEJIHU | 24
,» | €XHHUKA U CTPOUTEITHU KOH(EepeHIIHS TEXHOJIOT'MN
TEXHOJIOTUH B TpaHcHopTa” B TPAHCIIOPTA
Munan popym 15

B cniucanuero npe3 mamuHanute 10 roaMHu ca MyONUKYBajld CBOM TPYJOBE aBTOPHU

oT 20 nbpkaBu:

boirapus
CopOus
Typuus
PymbHMs
I'epmanus
Yexus

CrnoBakus
CnoBeHus
ITomma
Pycus
VYkpaiina
benapyc

ITopryranus
benrus
Anrnus
CAII
ABcTpus
Hranus

VYHrapus
OpaHuus

ToBa moka3Ba MEXJAYHAPOJHHUS ABTOPUTET HA CHHCAHHETO, KAKTO W HAa HAYYHUTE
KoH(pepeHuu ,, Tpancrmopt 2007 - 2013”

OT Ta3u roarHa, CNMUCAHUETO € C pa3lIUpeH Opoi TeMaTUYHU HANPaBICHUS

TemaTu4HM HanmpaBJCHUSA

» TexHomorus OpraHU3anys 1 ypaBieHHE Ha TPAHCIIOPTA

» VmxKeHepHa JIOTHCTHKA U CTPOUTEIIHA TEXHUKA

» HxoHoMuvecku mpoOIeMy Ha TpaHCIIOPTa
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be3zomnacHocT 1 HaACKIHOCT HA TpaHCIIOPTA
TpancnoptHa HHPpACTPyKTypa
TpaHcnopTHa TEXHUKA

EnexTpoeHepruiiHu CUCTEMU U CbOPBKEHUS B TPAHCIIOPTA

YV V V V VY

KomyHukanmonHa, ocurypuTenHa TEXHMKa M CHCTEMHM 3a aBTOMaTHU3alus B
TpaHCIopTa

» MexaHuka 1 MaTeMaTUKa
» TpaHcnopt u eKoJIoTHsI
» Hacoku u vHOBAIMK B TPAHCIIOPTHOTO 00pa3oBaHUE

U HOBA MeXHCOYHAPOOHA PEOAKYUOHHA KOJIe2UAl.

Hakpas uckam 1a orGenexa, ue TpyZOBETE OT HACTOAIATa KOH(epeHIus, OTHOBO IIIe

HaMEpAT MACTO Ha CTPAHHUIIUTE HA CIIMCAHUCTO.
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10" ANNIVERSARY OF MECHANICS, TRANSPORT,
COMMUNICATION JOURNAL

Petar Kolev Kolev
Editor-in-Chief
Electronic Scientific Journal Mechanics, Transport, Communication
petarkolev@vtu.bg

Todor Kableshkov University of Transport,
158 Geo Milev Street, Sofia,
BULGARIA

Dear colleagues,

It is 10 years since the establishment of Mechanics, Transport, Communication
journal. This is a serious period for scientific journa that is published both in eectronic and
paper version.

The journal is established in 2003 under the project “New Activities in the Virtual
Space of the Center of Research, Information and International Academic Mobility” and
signed contract with Open Society Foundation, under Education Program. Then it was the
first electronic scientific journal. The days were hard and if we did not have the financia
support of the Foundation, the implementation of this project would not be possible. On
behalf of al who love the journal and publish their scientific achievementsin it | would like
to express gratitude to Open Society Foundation for the timely support as we celebrate this
anniversary today dueto it.

So let’sturn back in time.

The electronic version of the journa started firstly. The webpage and the
communications in it were created by Life Consult Company, following my assignment. The
logo and slogan “Be in the Space of Knowledge” are aso created by me. From then on a
small team, including Assoc. Prof. P. Kolev, Prof. N. Nedelchev and Prof. G. Nenov, took
care thejournal to have all hallmarks of a serious academic edition.

Aim: The aim of the journal is to concentrate the interests of a greater number of
scientists by widening the field of subjects and the bilingual publishing. The journal
popularizes the achievements of Bulgarian researchers, but aso publishes international
authors' papers that present a certain interest to the professional community.

Reviewing: All papers are reviewed, having taken all the requisites for authors
identification. Thus is achieved objectivity in the work of the reviewers. If there are
recommendations to the authors for amendments in the text in terms of meeting publisher
eligibility criteria they are sent to the authors and after their removal, the reviewer again
expresses an opinion on the digibility. All the suggestions for publishing are welcome, but
the editors will approve of only the ones whose scientific quality has been clamed by

reviewers having academic ranks.
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Periodicals: Two issues are released annually, as the first is uploaded to the webpage
till July, the second till the end of the year. In the third issue are published, again after
reviewing, the papers from the University Scientific Conferences. The fourth issue “Young
Forum” is the youth edition of the journal, where papers from the Y outh Scientific Session
that is held annually are published. The papers in the electronic version are published after
receiving a positive review. The paper version of the journal is biannual and is submitted to
the main national libraries. It is available for any one who whishes under certain conditions.
There isthe option for annual subscription.

Editorial Board: After the establishment of the journal the Editorial Board included:

Editor-in-chief:
Petar Kolev - Professor, DSc, Eng.-math, Bulgaria

Members:

Anatoliy Dotsenko - Professor, DSc, Russia
Vasil Aleksandrov — Professor, PhD, Bulgaria

Georgi Nenov - Professor, DSc, Bulgaria
Georgi Stoilov — Professor, PhD, Arch., Bulgaria
Georgi Stoyanov — Professor, PhD, Bulgaria
Detelin Vasilev - Assoc. Prof., PhD, Bulgaria
Dimitar Petrov - Professor, PhD, Bulgaria
Zoran Cekerevac - Professor., PhD, Serbia
Ivan Lalov - Professor, DSc, Bulgaria

Y ordan Petkov - Assoc. Prof., PhD, Bulgaria
Ladislav Novak - Assoc. Prof., PhD, Slovakia
Mihaela Popa - Professor, PhD, Romania
Mustafa Karasahin - Professor, PhD, Turkey
Nedelcho Nedelchev - Professor, PhD, Bulgaria
Nelly Stoytcheva - Assoc. Prof., PhD, Bulgaria
Nencho Nenov - Professor, DSc, Bulgaria
Novak Nedic - Professor., PhD, Serbia

Rayko Raykov - Professor, PhD, Bulgaria
Rousko Vulkov - Professor, PhD, Bulgaria
Stefan Buchvar ov - Professor, DSc, Bulgaria

Antonio Andonov - Professor, DSc, Eng.-math, Bulgaria
Hristo Hristov - Professor, DSc, Bulgaria

Technical editor:

Eng. Vera Grigorova
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During the last ten years in the journal are published 1004 papers that are distributed
asfollows:
From 2003 to 2006 two issues annually — 8 books

2003 2004 2005 2006
Issuel | 16+ leading article | 5+ leading article | 10+ leading article | 6+ leading article
Issue 2 | 12+ leading article | 9+ leading article | 7+ leading article | 8+ leading article

Total for the period 2003 — 2006 -

From 2007 as third issue is rel eased the Conference Proceeding

73 papers and 8 leading articles total: 81

Total for the period 2007 — 2013 journal -

Conference 2007 - 3 plenary papers + 118 papers

Conference 2008 - 4 plenary papers + 103 papers

Conference 2009 - 4 plenary papers + 108 papers

Conference 2011 - 5 plenary papers + 133 papers

Conference 2013 - 5 plenary papers + 120 papers

Total from conferences 21 plenary papers + 582 paperstotal: 603

Scientific Forums 2012 —total — 106 papers
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2007 2008 2009 2010
Issue 1l | 8+ leading article 9 10+ leading article | 9+ leading article
Issue 2 | 9+ leading article 8+ leading article | 10+ leading article | 10+ leading article
2011 2012 2013
Issuel | 10+ leading article | 11+ leading article | 5+ leading article
Issue2 | 9 + leading article | 8+ leading article In print

116 papersand 7 leading articles total: 123

contents




Faculty of Transport Scientific Forum | CHALLENGESIN THE 23
Management DEVELOPMENT OF THE
TRANSPORT SECTORIN
THE REPUBLIC OF
BULGARIA
Faculty of International TELECOMMUNICATIONS, 44
Telecommunicationsand | Scientific POWER ENGINEERING AND
Electrical Equipment in Workshop INFORMATICSIN
Transport TRANSPORT — TPEIT 2012
Faculty of Machinery and | Scientific MACHINERY AND 24
Construction Technologies | Conference CONSTRUCTION
in Transport TECHNOLOGIES IN
TRANSPORT
Y oung Forum 15

During the last 10 years authors from 20 countries have published their papers:

Bulgaria Slovakia Portugal Hungary
Serbia Slovenia Belgium France
Turkey Poland England

Romania Russia USA

Germany Ukraine Austria

Czech Republic Belarus Italy

This shows the international prestige of the journal and the scientific conferences

“Transport 2007 — 2013"

VVYV YV VVVYVYYVYY

From this year the journal has an extensive number of scientific trends

Scientific trends

Technology, Organization and Management of Transport
Engineering Logistics and Building Equipment

Economic Issues of Transport

Safety and Reliability of Transport

Transport Infrastructure

Transport Equipment

Electric Power Systems and Equipment in Transport
Telecommunications and Signaling Equipment, Automation Systems in Transport
M echanics and Mathematics

Transport and Ecology

Trends and Innovations in Transport Education

and new international Editorial Board.

Finally I would like to make a note that the works from this conference will find a

place on the pages of the journal again.
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Communications Introductory article Ne 0900
Academic journal http://www.mtc-aj.com

SUSTAINABLE TRANSPORT AND MOBILITY:
A MULTIDISCIPLINARY ISSUE

Patrick Millot
patrick.millot@univ-val enciennes.fr

LAMIHCNRS/University of Valenciennes
LeMont Houy 59313 Valenciennes Cedex 9,
FRANCE

Key words: Sustainable transport, energy, safety, reliability,human in the loop, human-
machine cooper ation,disabled persons, research and devel opment environment, cour ses.

Abstract: Nowadays sustainable transports must achieve multiple challenges. energy,
environment, safety and reliability. This papergives some examples of research led at the
University of Valenciennes (France) in the transport and mobility domain and of the research
and development environment of our labs at the regional level as well as the French national
and European levels. Illustrations focus on particularly critical issues linked to the presence
of human being in the system, as passenger or as driver involved in the control loop. Related
courses in that domain then transpose the researchresults for “licence” and master
programs. An international syllabus dedicated to transport is also proposed in the course of
an Engineering School.

INTRODUCTION

University of Vaenciennes and Hainaut Cambresis (UVHC)was founded in 1964. It
gathers about10,000 students mainly involved in engineering and science but with 3 important
colleges in literature and art, law and business. UVHC is a public research university, well
known in the academic andindustrial world for its specidty in the transport domaing[1]. The
University of Valenciennes and Hainaut-Cambrési shas been certified in 2007 by the Ministry
ofHigher Education and Research and labeled "Innovative Campus" for its policy in that
domain andfor the development consistency and the increasing visibility of its projects.

Two research labs are mainly involved in transport projects, LAMIH and TEMPO
which gather 290 personnel, i.e., 110 facultymembers, 30 staff and 150 non-permanent
engineers, PhD students, post-doctoral researchers.

LAMIH (Laboratoire d’ Automatique de Mécanique et d Informatique industrielles et
Humaines)isboth funded by the University of Vaenciennes and CNRS. Its4 teamsdevelop
very originamultidisciplinary topics around complementary specialties involving technical
systems as well as humanbeings:l) ASHM team (Automation and Human Machine
Systems)deals with control and supervision of industrial processes as well as human
systems,2) C2S team (Crash Comfort and Safety)studies mechanical processes and structures
in terms of material as well as human biomechanicscomponents, 3) DIM team (Decision
Interaction and Mobility)aims at designing and simulating multi-agent interactive embedded
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systems and decision support systems, and 4) DEMoH team (Decision Emotion and Human
Movements)is involved in modeling human beings. as a moving body (for instance a
passenger) through biomechanics theories on one hand and as decision-maker and controller
(for instance a driver) through cognitive psychologyon the other hand. Such a team gathering
psychologists and physiologists, specialists of human scienceand working inside (and with) a
lab of specidists in physical and engineering science is unusual in France, and gives a full
originality to our practice of multi-disciplinarity.

TEMPO is alab part of Carnot Institute ARTS more involved in technical issues and
developing 3 themes. Two are mainlyrelated to mechanical engineering, MSM (materials,
surfaces and forming) and DF2T (Fluid Dynamics and Heat Transfer). The 3rd one PS
(Production Services Information) deals withcontrol and structures of complex and
nothierarchical organizations.

These two labs are the core of research in “Sustainable Transports and Mobility” ,of
related industrial developments and teaching programsfor students in master degreeand
engineering school.

RESEARCH IN SUSTAINABLE TRANSPORT

The theme “ Sustainable Transports and Mobility” is the research objective of LAMIH
andTEMPO. It is on the dynamic setting up to cross-fertilize multidisciplinary actions from
the engineering disciplines, Automation Science, Mechanical Engineering, Computer Science
and Human science disciplines dealing with human modeling, biomechanics,physiology and
psychology,Figure 1.This cross-fertilization, in line with the roadmaps of magor French
national and European transport institutions butalso in line with our industrial partners, gives
rise to many interactions between teams. These interactionsaim to impact our three main
strategic goals related to the three major societal challenges of* Sustainable Transports and
Mobility”: Energy & Environment; Safety, Security & Reliability;Mobility & Logistics.

Severa projectsinvolve at least two disciplines:
In the field “ energy and environment” dealing with emission and consumption reductions
automation scientists, mechanical scientists both in structures and in fluids work on:

- Optimal engine management for future power trains[2],

- Heat transfer enhancement and control, heat exchangers[3],

- Near-wall turbulence, aerodynamics, control for drag reduction [4],

- Lightweight and ecofriendly safe structures[5].

In the field “safety security and reliability” involving human and transport means,
automation scientists specialists in human engineering, psychologists, physiologists and
specialists in biomechanics work together on:
- Human machine cooperative systems, diagnosis, human error and resilience
(human in control) [6,7,8,9],
- Biomechanics, human trauma, ergonomics, handicap (human as a passenger)
[10,11].

In the field “mobility and logistics’ automation scientists dealing with manufacturing
management and logistics and computer scientists specialists in multiagent systems, human
computer interaction, operational research and optimization deal with:
- Mobile and embedded systems, cooperative diagnosis architecture and life cycle
[12],
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- Operational research and decision making, human-machine interactive systems,
multimodal chains and transport networks, for instance stigmergic robust control
for autonomous vehicle routing [13],

- An emergent theme related to the assistance to mobility of disabled persons is
transversal with the second field. [14,15].

Identity

Vehicle or Infrastructure
durability, reliability and
energy management

Identity

Human-centered
Safety, Mobility and
Interacting systems

[} MATIG!
INDUSTRIELLES
ET HUMAINES

Figure 1: I dentities of both labsLAMIH and TEM PO

INDUSTRIAL ENVIRONMENT AND RESEARCH NETWORKS

LAMIH and TEMPO are strongly involved in the ground transportation domain

(Railways, metro, cars,trucks) and are the core of a huge development of R&D projects at
regional, French national and European levels:
- CISIT (acronym for International Campus on Safety and Inter-modality in Transportation) is
a big project of R&D funded by the French Ministry of research, the Regional Council of
Nord Pas de Calais, and theEuropean Union (FEDER). CISIT is a project of 46 million euros
for 7 years, leaded by LAMIH andgathering 350 researchers and PhD students. CISIT
manages post-doctoral and PhD student grants provided by the Regional Council[22].

LAMIH and TEMPO are active members of several networks:
- GIS 3SGS is a French “Groupementd’ IntérétsScientifiques’ devoted to Supervisory
control,safety and security of large systems in several fields such as transportation,
energy,manufacturing, networks ... This GIS facilitates setting up industrial and academic
partnerships for creating new research projects for French national programs such as ANR
(French research funding program) or European programs| 23].
-European GDR HAMASYT (Human MAchineSY stems in Transportation and industry) is
supported by CNRS and leaded by a member of LAMIH. This group is dedicated to Human
aspects and gathers European partners: TU Delft, TU Berlin, TU Copenhagen,Polytechnico de
Milano and French Universities: UT Compiegne, University of Reims.
- Networks have been built along European projects of the FP5, 6, and 7 in the fields of
human modeling andresilience in Urban Guided Transportation Systems (UGTMS 2002-
2004, MODURBAN 2005-2007), and more generally ground transport driver modeling
(ITERATE 2009-2011).

UVHC is member of the cluster i-Trans fosteringpartnerships between labs and
companies. We are also members of the huge international project called RAILENIUM, an
International testing Center for rail infrastructure created end 2011 aroundthe University of
Vaenciennes and railways manufacturers like ALSTOM (fast trains) andBombardier (metros
and tramways) in association with other Universities of the Region Nord Pas deCalais. The
budget is 550 million euros over 10 years. Topics related to our competences concern 1)
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“intelligent” interactionsbetween vehicles and 2) infrastructure and virtual prototyping.
CISIT, i-Trans and RAILENIUM will be settled in the new technology park TRANSALLEY
(innovative and sustainable mobility) currentlyunder development close to UVHC main
campus.

TEST BENCHES, SSIMULATORS AND DEMONSTRATORS
Dedicated test benches and demonstrators have been developed for experimental purposes.

In the field “energy and environment” an example of study deas withhybrid car
motorization, Figure 2. The structure is a double hybrid: mechanical hybrid (splitting the
torque between electric machine andIC engine) and electrical hybrid (splitting the current
between the super-capacitor and the electricmachine). In this context, an optimal control
problem formulated in discrete time alows to compute at each instantthe repartition of current
and of torque. Theconsidered criterion is the fuel consumption.

Figure 2: Electrical machinefor light hybrid and Demo car

In the field “safety security and reliability” involving human and transport means
several topics are studied with several full scale simulators with human in the loop performing
near-real activities.In the car driving domain we assess the human state through measurement
of workload, vigilance or attention and the efficiency of decision-based or action-based
support systems, Figure 3a, [8]. A more innovative research deals with the shared control
between human car driver and an automated tool in low speed, Figure 3b, [16].

Another domain studied by LAMIH for several decades is the dynamic task allocation
between automated systems and human operators in order to study the impact ofthe degree of
automation on the air traffic control, Figure 4a.That led first to a theory of dynamic task
allocation between human and machine aiming a optimizing the controlled system
performance (here the air traffic) while regulating human Traffic controllers workload
[17].Further works led to atheory of human machine cooperation [18, 19, 20, 21].

A third example concerns the railway domain. The objective is to analyze and assess the
resilience of a human-machine system in order to develop learning devicesbased on the
management of well-known or unknown situations, Figure 4b[7].
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Figure 3a (left): Car driver workload assessmentfor vigilance and attention.
Figure 3b (right): Shared control in car driving.

Figure 4a (left): dynamic task allocation in Air traffic Control
Figure4b (right): learning effect and stability in railway

In the field mobility and logistics and the particular emergent topic related to
assistance to mobility of disabled and elderly persons we built several platforms. An example
of platform purpose is to study the motion of upper limbs of disabled drivers during a driving
task at low speed. It offers a visual output and a force-feedback instrumentedsteering wheel
equipped with 3 dynamometers for measuring simultaneous forces and torques applied by
both hands on the steering wheel, Figure 5a and Figure 5b. The extension of the study aimsto

implement an auto adaptive assistance tool into the steering wheel regarding the disabled
person needs [14, 15].

Figure5b (right): Instrumented steering wheel with thr eedynamometers.
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COURSESIN TRANSPORT

Two colleges propose courses in transport: ISTV (College of Science) with a master
degree and ENSIAME (Engineering School in Computer Science, Automation and
Mechanics) with an international autumn semester taught in English.

ISTV Master degreein Transportation Science:

The Master course is based on a License degree in Engineering Science (SPI) which
teachesthe background in Electronics, Automation Science and Real-Time Computing along a
three years course (electronic, electricity, components, electromagnetism, linear system
control, C-language programming, robotic, logics). Four skills gathering several modules are
available for obtaining the Master degree in Transportation Science in two more years.
automatic control (discrete time systems, control of complex systems, supervision, industrial
LAN, flexible workshop), real-time computing (micro-processors, multi-task programming,
real-time, DBMS), human-machine systems (Human Centered Design, Human Reliability
Assessment, Human Machine Cooperation, dedicated Support Systems: ADAS, Decision
Support Systems) Automobile and hybrid motors, (security, safety, hardware in the loop,
electrical hybrid and heat vehicle, hybrid motorization, communication from Vehicle to
Vehicle and Vehicle to Infrastructure). The research platforms described above are available
for student stays and projects in Master courses.

ENSIAME international syllabus on transportation:

The syllabus runs during the first semester (early September till end February)of the
ENSIAME final year. All courses are given inEnglish. Lectures, case-studies, practical and
hands-on computer training are used to transfer the necessary knowledge for Automotive,
Railway and Aeronautic Industrial Applications.

Six main modules are developed in 280 hours. Design and Process(Computer Aided
Design/PLM, Virtual redlity) Production Technology (Production Systems, Production
Scheduling, Management Engineering Support Tools), Safety (Active & Passive, Signaling,
Structure analysis), Comfort & Ergonomics (Acoustics Vibrations, Ergonomics, Postural
comfort- Accessibility, Thermal comfort - Air quality, Human-Machine System analysis)
Energy & Environmental Issues (Energy & Environmental Issues, Energy usable for
transportation, Ecologica “Green” Transportation), Reliability Engineering and System
Safety(Reliability, Systems Integration, Smart Transportation Systems). The modules are
completed by projects, case studies and visits of companies, al alowing 35 ECTS.
Application procedureis available at [24].

CONCLUSION

This paper has drawn a short description of researches and related courses in the domain
of Sustainable Transports at the University of Valenciennes. These activities lie on two main
lab working on multidisciplinary topics dealing with technical as well as human issues and
gathering specialists in engineering science (automation, mechanics, computer science,
biomechanics) and in human science (psychology, physiology).
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Knwouoeu oymu:Ycmoriuue mpancnopm, enepaus, 6e30nacHocm, HA0eHCHOCH, 408eUKU
Gaxmop, compyoHU4ecmeo 408eK-MAuUHA, XOpa C Y8PeHCOanUs, cpeoa Ha U3C1e008amencKa u
PA3B0UHA OEliHOCH, KYPCOBe.

Pestome. B Onewmnu Ouu ycmouuueus mpancnopm mpabea 0a ce CHpasu c
MHOXMCECm80 NpeOuU3sUKaAmencmea: eHepeusl, OKOJIHA cpeod, 6e30nacHOCm U HAOeHCHOCH.
Cmamusma oaea HAKOU NpuMepu 3a U3C1e08anUs, npogedeHu 8 Ynusepcumema 6v6 Banancuen
(Opanyus) 6 obracmma HaA MPAHCNOpMA U  MOOUTHOCHMMA U 34 cpedama Ha
uzcne0o8amenckama U pazeouHa OeuHoCm Ha Hawiume J1abopamopuu Ha PecUOHATHO,
HAYUOHATHO U e8ponelicko pasHuwe. Mnrocmpayuume ca (oxKycupanu 6bpxy 0coOeHO 8adCHU
BbNPOCU, C8bP3AHU C NPUCLCMBUEMO HA 408eKd 8 CUCMeMAama Kamo NbMHUK Ul 600ay.
Kypcose 6 masu obnacm npeobpasyeam usciedogamenckume pesyimamu 8 ,, auyeHsu’’ u
mazucmvpcku npoepamu. Ilpeonoscena e mexcoyHapooHa yuebHa npocpama 3a UHHCEHEPHO
yuunuwe, noceemena Ha Mpancnopma.
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Abstract: The article describes suitable methods of qualitative and quantitative risk
assessment of critical infrastructure elements in road transport. The risk assessment consists
of identification of risk sources, risk analysis and risk management. The authors are focused
on the application of risk assessment methodology on road objects in their research. Within
the identification of risk sources they studied theoretically possible risks and they
concentrated especially on the most possible risks. Within the risk analysis the authors
defined risk matrix. The most important theoretical contribution is a two-level model
developed to assess risks in road traffic. This model was then used for a specific bridge in
Bratislava. In this research project, the authors brought new scientifically substantiated
solution of the critical infrastructure elements evaluation.

1. INTRODUCTION

Researchers and teaching staff from The University of Zilina have been working on the
project APVV-0471-10 “Ciritical infrastructure protection in the transport sector” and the
project co-financed by the European Regional Development Fund, ITMS 26220120050 of
“Centre of excellence for systems and services of intelligent transport I1”. Within this project
a broad base of theoretical knowledge has been developed. Projectsresearchers focus their
attention on all modes of transport, by now they had published one scientific monograph and
above fifty scientific articles. At present documentation for the accreditation of new study
program in the first and second level of the higher education called “Security and critical
infrastructure protection” was prepared and is on accreditation process.

The article is focused on risk investigation and evaluation of importance of particular
object for critical infrastructure. There are different approaches within evaluation of critical
infrastructure elements among Ministry of Transport, Construction and Regional
Development, National Highway Company, Slovak Road Administration and scholars.

Evaluation of elements in European critical infrastructure is based on Europeancriteria’s,
evaluation of elements in nationa critical infrastructure is based on national criteria’s (they
were confidential in Slovak republic) and evaluation of elements in regiona critica
infrastructure (nest Cl) is based on regional criteria’s. If the investigated element is not part of
European or national critical infrastructure it can ill be a part of regiona critica
infrastructure. There were defined specific criteria’s for evaluation of elements as a part of
national critical infrastructure based on Europeancriteria’s. Those criteria's are adjusted to
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size of population both on European as well as on national level. This pattern enables to set
criteria’s for regional level adso. There may be approximately 20 - 40 regiona critica
infrastructure elementsin Slovak republic. [1, 2, 3]

2. RISK EVALUATION FOR POTENTIAL ELEMENT OF CRITICAL TRANSPORT
INFRASTRUCTURE IN ROAD TRANSPORT

Risk evaluation for potential element of critical transport infrastructure in road transport
is based on investigating of circumstances, identification of possible sources of risk, analysis
of those risks and their evaluation. Basic document for identification of risks for critical
infrastructure element is a database of possible sources of risks which has been proposed for
different types of transport. For particular types of transport there may be hundreds of risk
sources.Theoretical base for evaluation of risks in transport is matrix of criticality, where the
data are evaluated on qualitative, quantitative and semi quantitative bases.

The matrix of criticality contains two basic values (possibility or probability of
occurrence and seriousness of effect or consequence), where possibility or probability of
occurrence is evaluated with values 1-5 (1 is very low possibility or probability of occurrence
and 5 is very high possibility or probability of occurrence) and seriousness of effect or
consequence is evaluated with values 1-4 (1 is negligible consequence and 4is catastrophic
consequence). Weighted average of results of matrix of criticality indicates the risk of
evaluated critical infrastructure element in road transport. The result value indicates if the risk
on element of critical transport infrastructure is negligible (1-3)acceptable (4-6), high (8-12),
or non-acceptable (15-20). [1, 4, 5]

The next step is evaluation of risks for elementsin critical infrastructure. This evaluation
is dependent on availability of al needed information and the data are evaluated on
gualitative, quantitative and semi quantitative bases.

Qualitative evauation:

e Probability of occurrence adverse eventand its consequences are evaluated with use
of different expressions — very low, low, probable, high, very high. Their
consequences are evaluated with use of different expressions — very low, low,
probable, high, very high. Probability of occurrence - non-critical, boundary, critical
and catastrophic.

e Table nr. 1 — matrix of criticality is used for evaluation. This table offers a god
overview, but not detailed enough and it should be used as a support or help tool in
risk evaluation.

Quantitativeevaluation:

e Theevauation determined probability values, such as. the frequency and intensity of
adverse events and over time, as a consequence the value of economic costs, or
injury to health and life,

e On the basis of those values be weighted in the same way as in the methodology of
classification element in CI.

Semi quantitative evaluation:

e Inthisevauation scales are used 1-5 the probability of threats and 1-4 to the impact
of hazards

e Therisk isexpressed by the product of the score, also verbally. [5]

3. APLICATION AND VERIFICATION OF PROPOSED MEASURE

The aim of this article is to verify ways and possibilities how to use proposed two level
measures for identification Cl elements and evaluation of road transport elements. The
procedure was applied to a particular section and Harbour Bridge in Bratislava. The Harbour
bridge was selected due to its use and location (in the case of disposal, there are detours, but
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the impact on transport in Bratislava would be very negative). Most are characterized by
above average traffic intensity. The purpose of practical application is given to determine
whether the bridge can be classified into CI road transport and evaluate the risks to the bridge
most negatively affected. Another objective is to verify whether the proposed methodology is
applicablein this case

Characteristics and selection of a specific portion

The Harbour Bridge section - Mierova street in the capital Bratisava has alength of 3,500
meters and the main object of this section is Port bridge, which was built in order that the third
bridge of the Danube in Bratislava. The bridge is 460 m long (4 arrays with ranges of 102 m,
204 m, 64 m, 90 m), 29.4 m wide. Most weighs 12,016 tons and was built in the period from
April 1978 to December 1985. Already in December 1983 was in early use right handed
driving belt bridge. Total construction costs at that time amounted to 1.085 billion crowns.

TheHarbour bridge has two floors, the first floor is a double-track electrified line 6.5
meters wide, the upper level leads four-lane highway D1 in width and 26.5 meters.The
bridgeis clearly the most fully-loaded construction facility in Slovakia, where the traffic
volume exceeds 100,000 vehicles per day. Despite the fact that over the Danube River in
Bratislava lead 4 bridges and one of them, de-commissioning of the bridge would have far-
reaching consequences for transport in Bratislava and for transit traffic in Slovakia, at the
same time had great negative economic consequences for the functioning of the state.

Withdrawn from service bridge, would mean to divert the highway into the city.
According to the results of simulation tools Aimsun would create traffic jams. Traffic would
be disastrous collapse of the economic consequences for the city of Bratislava, and the whole
Slovak economy. It follows that detours would be financially extremely difficult and in some
cases would have to take place outside the territory of Slovakia. [2]

4, ARRANGEMENT THEHARBOUR BRIDGE TO CI IN ROAD TRANSPORT

Thefirst step in the two-level model is to assess whether the studied object el ement of the
critical infrastructure. Prepared on the basis of method were calculated by weighting of each
of the input data obtained by statistical indicators, according to expert estimates or data
conducive to addressing similar situations. [2, 6, 7]

Characteristics of criteria:

e K1 - Transport parameters (intensity, throughput)

K1 express the intensity of traffic or throughput of transport on assessed sector, which is
expressed mostly in the form of parameter: traffic intensity K1.1. The criterion value reflects
real data, quantitatively describing the occupancy of a transport section during different times
of the day (rush hour, night mode, low mode). This is shown by the number of vehicle units
(next v.u.) per hour or day. Maximum concentration of traffic flows in road transport is
mainly transmitted through international road network (e.g. TEN) and through national
highways and expressways of |. class.

e K2 - Thesize and character of the object (time and financial costs of construction,

nature of the building - atunnel, abridge, an elevated crossroad, etc.)

It is expressed as a quantitative indicator which reflects the time and financia
requirements for particular object, and it is evaluated based on two factors. the time
requirements for construction (K2.1) and the financial cost of construction (K2.2). Weight of
particular criteriais determined by the relation:

(@H)] K2 =(K2.1+K2.2)/2 [euro/ unittime]

e K3 - The costs to restore functionality
It presents quantitative estimate of financia costs and time needed for reaching the
original state (removal of debris, construction of new building, etc.). The difficulty of renewal
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is an essential criterion for the possible exclusion time of element - bridge, tunnel, road or
other object. In its objective quantification, other factors such as level of training of
reconstruction units, availability of materials and the renewal play an important role. The
criterion for difficulty of recovery (K3) consists from costs of recovery (K3.1) and time
needed for recovery (K3.2). Weight criteria are determined by the relation:

(2 K3 = (K3.1+K3.2)/2 [euro/ unittime]

e K4 - Materia value of the object

Criterion reflects the financial impact of the loss of control which will affect the operating
company. Criterion value object (K4) is primarily dependent on the current net book value of
the building. The documentation of the object which is called passports of various elements of
road infrastructure presents residual value of the object.

e K5 - The economic impact

Represents the impact on gross domestic product (next GDP), the severity of economic
loss or deterioration of the quality of products or services, where more than 0.5% of GDP will
be an element of CI. Criterion economic impact (K5) consists of the share of the totad
economic impact (calculated as the sum of losses = cost of a detour (K5.1) + financial
expenses (K5.2) + the cost of restoring the damaged environment (K5.3)) divided by gross
domestic product. Thus, the relationship is:
3 K5 =(K5.1+K5.2 + K5.3)/3 [percent]

e K6 - Uniqueness of the object

K6 expresses the uniqueness of the object, possibility of replacing its function in case of
functionality loss. For example to assess the impact of the outage of a particular stretch of
road and ability of road infrastructure to function without such object. The uniqueness of the
object is the criterion by which we can assess its indispensability, the consequences of 10ss of
its function on the transmission performance of the infrastructure and it is mostly a matter of
subj ective assessment.

e K7 - Probability of an attack on the object and its impact on users

K7 quantitatively express value, which is describing the possibility of danger to the object
by terrorist activity and qualitative / quantitative assessment of the impact of deliberate action
on society. Probability of a terrorist attack is evaluated based on the criteria of probability
(K7.1), and the impact on society (K7.2). K7.1 sub-criterion is 75% of the weight of criteria
and weight criteriais determined by:
4 K7 = (K7.1+K7.2) /2[number/ unittime]

e K8 - Probability of an extraordinary event

K8 express probability of an extraordinary event (next EE) together with an estimate of
the potential impact on society. Probability criterion of EE is evaluated based on the criteria
of probability (K8.1) and their impact on society (K8.2). K8.1 sub-criterion weight is 66%
probability of EE criteria. Weight criteriawill be calculated by following formula:

(5) K8 = (K8.1+K8.2)/2 [number/ unittime]

Substituting the values of criteria weights in the formula:
g

H = fI(H]:l,KfJH&HJ:J KE,HSJ Hﬁﬁsj Z Hi' = 4‘0, Hi' f 8
=<1 (6)
we obtain final value:
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K =f(5,55545,12) z K, =32, K. =»8
=15 (7)

Since the sum of al the criteria assessed border (32 points), must be based on the
methodology of the first level to assess whether the control is indispensable road, maximum
use and whether its disposal jeopardize the smooth running of the state (region).
Of statistical indicators Slovak Road Administration is obvious that The Harbour Bridge in
Bratislava is the capacity utilization, whereas in 2012 it underwent an average of 101,652
vehiclesdaily.

The bridge structure is used up, it would be very difficult to transport volume, which it
passes to move the daily detours, whose capacities are not designed for such number of
vehicles. Moreover, diversion of the D1 motorway section from port bridge into the city
centre because of detours would transport collapse in negative consequences in the public and
private sectors. After application and assessment of all the criteria is more than justified to
include The Harbour Bridge in Bratislava between elements of critical infrastructure in the
road transport subsector. [8]

5.RISK ASSESSMENT FOR ACTING HARBOUR BRIDGE

The second step of the proposed two-tier methodology is the assessment of the risks
affecting the Harbour Bridge. At first it is evaluating ambient respectively. determine the
context, this means that we can determine what the real threat to the performance The Harbour
Bridge. The focus is directed to all natural resources, human resources, technical resources,
infrastructure condition and other sources of potential threats acting on the object. The second
step, identifying risks, it is necessary to identify all possible sources of risk in acting on the
element under consideration, the basis consists of a database of potential sources of risk.

Each Risks K1 road transport has been assigned a numerical value.From the preliminary
assessment of the risks identified, and then their classification according to specified criteria,
the possibility of occurrence of a hazard and the impact of this danger comes that identified
risks are mainly in the range of acceptability and uncertainty respectively, border risks. Being
the most threatening factors for Kl in road transport is a means of transport, transport of
dangerous goods, heavy snow, inattention and the resulting threat. The fair values calculated
risks to particular threats represent less than 10-6. To be accountable normal values promoted
abroad (compared to the level of safety in rail transport will usually range below 10-
7).Individua weights are assigned according to risk assessment of the likelihood of

occurrence and size effects. [7, 9]
Table 1 Evaluation risk matrix

Probabilityoccurr ———
srga insignificant
1)
very high(A) E (A3) E (A4)
high(B) E (B4)
medium (C) M (C1) E (C4)
small(D) M (D1)
verysmall (E) M (E1)
M: Small risk
Medium risk
High risk
Extremeri skrequiresimmediatecorrection

(Sour ce: authors, by Slovak Technical Norm 01 0380)
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Based on expert estimates of risk, the risk in Table 1some of the identified risks sources
included among the risks are high. In this way they were dealt with all the relevant risks
acting on the Harbour Bridge.

The most serious risks of operating in the Harbour Bridge can be considered dangerous
goods, inattention road transport, but also a means of transport, the technical condition is
often not prescribed requirements. These were the sources of risk classified as high risk.
Conversely landslide or sabotage the risks to Harbour Bridge rather negligible. The result of
the risk assessment Harbour Bridge is the fact that there were no unacceptabl e risks.

6. CONCLUSIONS

1. The article presents two-level model for road transport which were defined for becoming a
professional alternative to the classified criteria set by the Ministry of Transport,
Construction and Regional Development of Slovakia

2. It gives a comprehensive look at the issue of critical infrastructure in the transport sector
especially in the sub-sector road transport in Slovak Republic.

3. The authors introduced the method of quantification criteria for objects in road
infrastructure, which were applied to selected sections of first class roads.
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Yuueepcumem ¢ Kununa, 1.masn 32, 010 26 Kununa
C/JIOBAKHA

Knwuoseu oymu:. oyenka Ha pucka, KpUumuuyHa uUH@pacmpykmypa, asmomoOusieH
Mpancnopm, 08ycmeneHer Mooel.

Pestome: Cmamusama npeocmags nooxooawu Memoou 3d KOIUYECNEeHd U
KauecmeeHa OYeHKAd HA pPUCKA HA KPUMUYHume UHQPACMPYKMYPHU —elleMeHmu 6
aemomoounnus mpauncnopm. Oyenkama HA pucka ce CbCMoOU Om uoeHmuguyupame Ha
UBMOYHUYUME HA PUCK, AHATIU3 HA PUCKA U YRpasienue Ha pucka. Aemopume ce ¢oxycupam 6
MAXHOMO U3CNIe08aHe 8bPXY NPULAAHEMO HA MeMOO0N02Us 3a OYEeHKA HA PUCKA HA NbMHU
obexmu. Ilo epeme na udenmuukayusma Ha USMOYHUYUME HA DPUCK mMe U3CTe08am
MeopemuyHo 8b3MONCHUME PUCKO8E U ce KOHYESHMPUpam Hau-eede 8bpX)y HAli-6epOosmHuUme
puckoge. B pamxume Ha ananusa Ha pucka asmopume oegpunupam mampuya na pucka. Haii-
8AICHUA Meopemuyer NPUHOC e 08yCmeneHeHn Mooel, paspabomen 3a OYeHKA HA pucka Ha
nemuusi mpaguk. Tozu mooden e u3nonzean 3a Koukpemen mocm 6 bpamuciaea. B mosu
U3Cc1e008amencKu NpoeKm asmopume 0a8am HO80 HAVYHO OOKA3AHO peuleHue 3a OYeHKA Ha
KpumuiHume un@pacmpykmopHu eiemeHmu.
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PA3BBUTUE HA TPAHCIIOPTHUSA CEKTOP HA BbJII'APUS YPE3
OIIEPATUBHMU INTPOI'PAMU ,,TPAHCIIOPT” U ,,TPAHCIIOPT U
TPAHCIIOPTHA UH®PACTPYKTYPA”

Januena Togoposa
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Bucwe mpancnopmno yuunuwe ,, Tooop Kaonewixos”, kameopa ,,Ukonomuka u
cuemoeoocmeo 6 mpancnopma’, Cogpus, ya. ,,I'eo Munes” Nol58
BBJITAPUHA

Kntouoeu oymu: Tpancnopmen cekmop, OnepamuHu npocpamu, UHEECMUYUlU,
passumue.

Peztome: Paszsumuemo Ha mpancnopmuus nazap u HApacmeanemo Ha MOOUIHOCMMA
Ha xopama ca 8 NpsAKA 3A8UCUMOCH OM KAYecmeomo HA Npeodnazanama mpaHCnopmHa
yenyea.  Ilooobpaseanemo Ha uHgpacmpykmypama 3a 8CUYKU 6U008e  MPAHCNOPM,
MOOepHU3UpaHemo HA  MPAHCNOPMHUA  NAPK,  BbBEHCOAHEeMO  HA — UHMEIULeHMHU
MPAHCNOPMHU ~ CUCMeMU 3a YnpaeileHue Ha mpaguka, Kakmo u noooopsaeane Ha
ungopmupanocmma Ha nompebumenume ca cueypHa UH8ECMUYUs 34 OCULYPABAHE HA 8UCOKA
bezonacHocm u cucypHocm Ha mpaHCROPMHUS CEKMOop.

B cmamuama we ce pazeneoam onepamugnume npocpamu npe3 HACMOAWUL U
cnedgawusi npocpamer Nnepuoo, KOUMoO C€d HNPAKO HACOYEeHU KbM pa3eumuemo Ha
mpancnopmuus cekmop. Llle ce ouepmasm npuopumemume 3a paboma u pearuzayus Ha
npOeKmu, upe3 Koumo we ce Omeo8opu HA O4aKEAHUAMA HA 0OWeCcmeomo 3a MOOepeH U
passum mpaucnopm. OnepamusHume npozpamu u esponeilickume ¢onooge, Koumo u
@unancupam ca 0CHO8HUA USMOYHUK 3a PA3GUMUE HA CEKMOPA U 34 UKOHOMUYECKUS PACTNENC
Ha cmpaHama.

OrpannyaBaHETO HA TMPEKHUTE YYKJIECTPAaHHHM HHBECTUIMH, CHaja Ha OpyTHUA
BBTPEILLIEH NPOAYKT Ha CTpaHaTa B pe3yiTaT Ha oO0XBaHajaTa CBETa MKOHOMHYECKa KpH3a
OKa3axa CHUJIHO BJIMSIHUE BbPXY MKOHOMHYECKOTO pa3BuTue Ha bwiarapus. MHeecTuuuure,
3aJI0)KeHH B OIEpaTUBHUTE HporpamMu M (¢uHaHcupanu oT CTpykTypHHUTE (HOHAOBE MU
Koxesnonnus ¢onn na EBponeiickus ¢bio3, IpeBbpHaxa Te3U MPOrpaMu B EIMH OT OCHOBHHUTE
JIOCTOBE 3a pa3BUTHE HA BCUUKU CEKTOPU OT MKOHOMHKAaTa Ha crpaHara HU. KeM cpenara Ha
2013 r. NONOKUTETHUAT €PEKT OT U3MOI3BAHUTE CPEACTBA MO ONEPATUBHUTE MPOrPAMU BbPXY
BbBII na bearapus ce onpenens Ha 3%."

TpancnopTHaTa AeHHOCT UMa CHILECTBEHO BIHMSIHUE NMPH PA3BUTUETO U (POPMHUPAHETO
Ha WMKOHOMHKaTa. TpaHCHopThT nompuHacs 3a cb3gaBaHeTo Ha noutu 30% ot bpyTHus
BbpTpeleH npoaykT (BBII) Ha npomunuieHocTTa U ceICKOTO cTonancTBo, Ha 70% ot BBII Ha

'Haunonanen crarucruuecku UHCTHTYT, http://www.nsi.bg/otrasal.php?otr=10
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yeanyrute U 5% ot pabotHute Mecta. Toit popmupa nmoutu 7% ot BBII. ? PasBuTHeTO Ha
TPAHCIIOPTHUSI CEKTOp M HapacTBaHeTo Ha bBII rapanTupar KOHKYypEeHTOCIIOCOOHOCT Ha
WKOHOMHKATa Ha MEXIyHAapOTHUTE mMa3apu. E(EeKThT OT MHBECTUIIMUTE B TPAHCIIOPTHATA
uH(ppacTpykTypa € Oe3CcrnopeH, Thil KaTo Bb3ACHCTBA BbpPXY HMKOHOMMYECKHS PacTEeX Ha
CTpaHaTa, pa3BUTHETO HA ThPrOBUITA, MOOUITHOCTTA HA XOpaTa.

Upe3 ceneMTe omepaTMBHU MpOrpaMu, KOUTO C€ M3MbJIHSBAT 3a nepuoma 2007r. -
2013r. B ctpaHata HU, bparapus mma BB3MOXKHOCT Aa YCBOM IOUTH 7 MipA. e€Bpo. Tasu
WHBECTUIMOHHA JICHHOCT OKa3Ba 3HAUYMUTEIHO BIUSHUE BBPXY KOHKYPEHTOCIIOCOOHOCTTA U
WKOHOMHYECKOTO pa3BUTHE Ha  nabpkaBara. OT 0coOeHa BaXHOCT € M CTENeHTa Ha
YCBOSIEMOCT Ha CpeJicTBaTa 3aiokeHu B OnepatuBHUTE nporpamu.(Durypa 1.)

KaxkBo e msicToro Ha bbarapust Ha o0mmst pon B EBponeiickusi ¢b103 1o
YCBOSIBAHETO HA CPECTBATA OT CTPYKTYPHUTE (poHI0BE?

ITo oryernu nanHu kbM 30 roHN 2013r. Ha EnuHHuS HH(OPMALHOHEH MOPTAJ HA
CrpykrypHute poHaoBe Ha EBponeiickus cb103™:

Tabunua 1.
OnepaTtuBHa nporpama % Ha U3IIBJIIHEHHE

1| Tpancnopm (OIIT) 48,94

2| Okonna cpena (OITOC) 27,29

3/ Pernonanno pazsurue (OI1PP) 44,81

4, Pazutue Ha yoBemkure pecypcu (OITPYP) 46,59

5| PazBuTHe Ha KOHKYpEHTOCHOCOOHOCTTa Ha OBarapckara 49.78
ukonomuka (OITPKBI) ’

6. AnmuauctparuBeH kKamanutet (OITAK) 48,08

7, Texunuecka momor (OITTIT) 41,13
Cpenno 43,80

B 3aBucumMoct ot usnonsBaHuTe cpeacTsa oT Koxe3noHHus GoHA U OT CTPYKTYpPHHUTE
dongose - EBpomneiicku (hona 3a peruoHaaHo pa3Butue M EBpomnelickus coumaneH (oH[,
pe3yaTaTuTe IMOKa3BaT, 4e (UHAHCHUPAHETO OT TpUTe (OHIA HAMA JIOCTaThbuHO A00pa
YCBOSIMOCT, KO€TO Hapekaa bbiarapuss Ha egHO OT KpallHUTE MecTa Cpell CTPaHHUTE OT
€BPOICHCKHUS ChIO3:

- Ot Koxesnonnus ¢ona 15 appkaBu mosiydaBaT cpeicTBa, kato bearapus 3aema 12
no3utus ¢ 22,56% ycBosiemoct. IIbpBu no ycBosmoct ca Mcmanust ¢ 57,37% u JlutBa c
46,56%.

- Hannute oT EBponeiicku GoH 3a pernoHamHO pa3BUTHE TIOKA3BaT, Y€ OT AbP)KaBUTE
wieHKr Ha EBpomneiickus cpro3, bearapusa e ycouna 25,55% u ToBa s Hapex1a Ha €JHO OT
KpaiiHUTEe MecTa, a UMEHHO Ha 25 mscto npen WUramus ¢ 19,25% u Pymbaus ¢ 16,50%. C
Hali-royiiMa ycBOIeMOCT Ha puHaHcoBUTE cpencTBa ca Ecronus ¢ 49,88% u Jlutsa ¢ 49,09%.
Cpennoro paBHuille Ha ycBosBane mo Qouma e 33,16%, koero mocraBs bwiarapus moj
CPEIHOTO HUBO.

- ®uHaHcupaneTo ot EBponeiickus coruane Gpona e ycBoeno ot bearapus va 19,915,
KOETO 51 Hapexaa Ha26 mo3ulus, KaTo ciien Hes octaBa caMo PymbHus c 18,70%. C nHaii-
T00Bp MPOLIEHT Ha ycBosiMocT ca JlatBust — 63,64% u Upnanaus — 59,68%.

2HanmoHnaneH cTaTUCTHYECKH UHCTHTYT, http://www.nsi.bg/otrasal.php?otr=10
% Enunen uHpopmanmonen nopran va Ctpykrypuute dhoumoBe Ha EBporieiickus cbio3,
http://www.eufunds.bg/bg/page/766
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PeaTHO H3IIaTeHH CYMH II0 ONEPATHBHH OpPOrpaMHu
(IpOUEHT Ha H3NbJIHEHHE)

OrAK; 48.08%

OMPYP; 46.59%

®@urypa 1.

[Ipu aHanu3upaHe Ha pe3ylATaTUTE OT OTUUTAHETO HA ONEPATUBHUTE IPOTPAMU MOKEM
na orbenexxuM, 4e 3a mepuoga 2007-2013 r. bearapus uMa cpaBHUTENHO JOOBP TEMIT Ha
JIOrOBapsiHE U ChOTBETHO pa3iliamiane Ha cpeactBara oT EC. AHanu3bT Ha TE€3U pE3yJITaTH €
Ba)XECH, 3all]OTO HU J1aBa BB3MOXKHOCT Jia IMPOCJIEINM KAaKBO € IIOCTUIHATO OT CTpaHara HH,
KaKBO OCTaBa Jla C€ M3MbJIHU U KaKBU MPUOPUTETH J1a ObJAT 3aJI0)KEHU KAaTO CTPATETHYeCKU
npe3 ciaeABalllds IOporpaMeH nepuon. M3mbiHeHMeTo Ha IUIaHMpaHWTE 33aJaud U
U3BbpIIEHAaTa paboTa Mpe3 TO3M IMporpaMeH MepHoJ| HU MOKa3BaT, 4e € HeoOXoIuMo Ja ce
YCBBBPIIEHCTBAT HAKOW OCHOBHH IPOLIEAYPH, KOUTO Jja CE UMAT MIPEABU ITPU U3I'BJIIHEHUETO
Ha cnenBamms nporpameH nepuon 2014-2020r. BaxHo 3HaueHuWE OKa3Ba TOYHOTO
OIpeZIeNIsiHE Ha MPUOPUTETA HA MPOEKTUTE, KAKTO M TIXHATa CBOEBPEMEHHA M KaueCTBEHa
noArotoBka. ONTUMHU3UMPAHETO HA TMPOLEIYPUTE MO H3MBIHEHHE Ha MPOEKTUTE, TSIXHOTO
o0JiekuaBaHe 4Ype3 HaMmalsiBaHEe Ha JIOKYMEHTALMATA, €JICKTPOHHOTO YIPABJICHUE I OKaXaT
MOJIO’KUTETHO BIIMSIHUE MPH peanu3alusaTa Ha [eIUTe Ha ONepaTUBHUTE MTPOrpaMHu.

CrienmanHo 3a TPAHCIIOPTHHS CEKTOp TE€3M MEpPKHU IIe JOBEAaT 10 MojoOpsBaHE Ha
JIeiiHocTTa Ha LsjaTa TpaHCHOpPTHa cucTeMa Ha crpaHara. OnepaThBHa MporpaMa
“Tpancnopt” 2007 - 2013 e Haii-roasmaTa cpel ceAeMTe OllepaTUBHU IporpaMu B bearapus
¢ Gromker ot 2 mupa. eBpo (1,6 mupa. eBpo eBpomeiicko ¢unancupane u 0,4 MiIpa. eBpo
HalMOHAJIEH OIO/IKET). * HeHHOTO H3IIbIHEHHE BIIHSE BbpXy HapactBaHero Ha bBII nHa
cTpanara, kato 3a 2012 r. ysenuuenueto e ¢ 0,6 % , a ouakBanusra ca a0 2015 r., na tocTurae
1,8 % Bbpxy BBII Ha crpanara. OnepatuBHa nporpama “Tpancnopt” ce ¢uHaHCHpa OT /Ba
donnga Ha EBpomneiickust cpio3: Koxesmonen donm m EBpomeiicku ¢GoHI 3a permoHaiHO
pa3BHTHE.

3a wHoBuAT mnporpamen mnepuwon 2014-2020r. ovakBaHMATAa 3a WHBECTUIIMOHHO
pa3BuTHE Ha OBJIrapckara MKOHOMHKA ca 33 IOYTH 7 MIIPI. €Bpo, (GOPMUPAHO OT HALMOHAIHO
ch()MHAHCHPAHE U 110 ONEPATUBHUTE MPOTrpaMu, 1o kKouTo bearapus Mmoxe na moiayuu ot EC
noseye oT 6,6 Mapa. eBpo. HyxHo e na orGenexxum, e 3a cieABallys MporpaMeH Mepuo/] mo
BCUYKHU ONEPATHBHU MPOTPaMH ca OTIIYCHATH MO-MaJIKO CPEJCTBA OT JOCEramrHus. 3aToBa OT
0c00€HO 3HaYCHUE € Pa3yMHOTO U PALlMOHATHO M3MOI3BaHe HA TO3U (PMHAHCOB pecypc.

3a cexktop “Tpancroptr” mpe3 mepuoma 2014-2020 me craptupa OmneparuBHA
nporpama ,, Ipancnopr M TpaHCIOpTHa HHQpacTpykTypa”, KOSATO JaBa BB3MOXKHOCT 32
3aBbpIIBAHE Ha OCHOBHHUTE HANpPAaBJIEHUS, B KOMTO Ca HAIpPaBeHW WHBECTULIMOHHH Pa3Xo]u
OT MPEAXOJHHUS NIPOTPAMEH NEPHOJ, KAaKTO M J1a ChACHUCTBA 3a JOM3IPaKAAaHE Ha OCHOBHATA
TPaHCIIOPTHA MpE’Ka U OTJEIIHUTE BPB3KU N0 TpaHcrpaHUyHAaTa TPAHCIIOPTHA MpPEKa.

* OneparusHa nporpama “Tpaucropt”, http://www.optransport.bg/page.php?c=2
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Upe3 OmeparuBHaTa mporpama Ine ce IUTAHUPAT HHBECTHLMHUTE 3a DPa3BUTHE HA
HallMOHAJTHATa TPAHCIOpTHA WHQPACTPYKTypa C EBPONEHCKH CpeACTBa KAakKTO OT
Koxesnonnust ponn, Taka u ot EBponetickust honp 3a peruoHanHo pazputue Ha EC.

Hannunero Ha mo-no0pa nHGpacTpyKTypa € eIuH OT OCHOBHUTE (PAKTOPHU 32 pa3BUTHE
Ha KOHKYpPEHTHAa MKOHOMHKA, 3a MM0J00psBaHEe HAa MOOMIIHOCTTA C €BPOICHCKHUTE CTpaHH, 3a
noJ00psiBaHEe Ha YCIOBUATA HA KHUBOT B OT/ACITHUTE PETHOHU U KaTO IO 32 MMOBHUILIABAHE HA
KM3HEHUSI CTAaHIAapT Ha HACEIEHHUETO.

KakBa uHBecTHIIMOHHA cTpaTerusi e 3ajo:keHa B OmnepaTMBHA mporpama
»  PAHCIIOPT M TPAHCMOPTHA UHPacTPyKTYypa”?

TexymoTo chCTOSHUE HAa TPAHCIIOPTHHSI CEKTOP Ha bbarapus, KakTo U BTPEIIHUTE U
BBHIIHUTE (aKTOPH Ha BB3JACHCTBHE ca M3XOAHA TOYKA TP H3TOTBSIHETO Ha
MHBECTULMOHHATa cTpaTeruss Ha OmeparuBHa mnporpama ,, TpaHCHOPT W TpaHCIOPTHA
uHdppactpykrypa” 2014-2020 r. OcHoBHaTa 3ajaya Ha CTpaTerusita € Ja ChACWCTBa 3a
nocturane Ha unenute Ha Crparerusa ,,EBpoma 2020”. Karo rnaBHa cThnka B Hesd €
IpEeIBUIEHO MMEHHO pa3BUTMETO Ha EBpomeiickata TpaHCIOpTHAa TNOJUTHKA U
JIOU3TPaX/IaHEeTO Ha TPAHCIIOPTHA MpEkKa, KOATO Aa NIpelJlara CUrypeH, MHTEIUTEHTEH U
YCTOWYHUB TPAHCIIOPT.

OCHOBHUTE MHBECTULMOHHM IPUOPUTETH, 4Ype3 KOUTO IIE€ C€ CIOMOTHE 3a
IIOCTUTAaHETO Ha €/1Ha OT TemaTuuHuTe 1enu Ha Ctparerus ,,EBpona 20207, a umenHo nen Ne7
,HacbpuaBaHe Ha YCTOMYMBHS TPAHCIIOPT U OTCTPAaHsIBAaHE HA ,,TECHUTE MECTA B KIFOUOBUTE
MPEXKOBU HHPPACTPYKTYpU™ ca CIECTHUTE:

,»HacbpuaBaHe Ha MyJTUMOJATHOTO €AUHHO €BPOIEHCKO TPAHCIOPTHO MPOCTPAHCTBO,

IIOCPEACTBOM MHBeCTUIIMH B TpaHceBponeiickaTa TpaHCIIOPTHA MPEXKa,

- PasButme u pexaOumnuranuss Ha pa3lIUPEHH, BHUCOKOKAYECTBEHHM M OIEPATHBHO

CHbBMECTUMH XKEJIE30IIbTHU CUCTEMU;

- Pa3Burue Ha €KOJIOTMYHM U HUCKO-BBIJICPOJHHU TPAHCIIOPTHU CUCTEMHM, BKIIOUMTETHO

HachpYaBaHE Ha yCTOMYMBATa Ipajicka MOOUITHOCT.”

Ilenure Ha HauMOHAJIHATa TPAHCIOPTHA IIOJWUTUKA TMpeagarand B OnepaTruBHa
nporpama ,,Tpancropt u TpaHcropTHa uH(pacTpykTypa” ®ca NPOABJKCHUE HA MOJUTUKATA U
JeiicTBuATa U3NbIHABaHU N0 OnepatuBHa nporpaMa “Tpancnopt”.

Karo ocHOBeH cTpaTermdecku JOKYMEHT, W3IIOJI3BaH MPH OINpeJessHe Ha LeJUTe Ha
OmnepatuBHa nporpama ,, TpaHCIIOPT U TPaHCHOPTHA HH(PPACTPYKTYpa”, B KOMTO ca OYepTaHU
LeJMTe Ha TNOJMTUKAaTa 3a pa3BUTHE Ha JabpxkaBara HU 10 2020r. ce pasriexna
Hanmonannata nporpama 3a paszsutue bwarapus 2020 (HITP BI'2020). B Hes karo egHa ot
[JIABHUTE LENM € UMEeHHO ,M3rpaxkaaHe Ha HMHQPACTPYKTypHH MpPEXH, OCUTYpsBALIH
ONTUMAJIHU YCIIOBUS 32 Pa3BUTHME HAa MKOHOMMKATa M KayeCTBEHAa M 3JIpaBOCIOBHA OKOJIHA
cpena 3a HaceleHHeTo . B Tasu Bpb3Ka ca OINpENeNeHU HSIKOJIKO IPUOPUTETA, YUETO
U3IIBJIHEHHE 1Ie chAelcTBa 3a ,[logo0psBane Ha TpaHCIIOPTHATAa CBBP3aHOCT U JIOCTBIIA 0
nazapu’” .

e  Msrpaxnane Ha yCTON4YMBA Kelle30ITbTHA TPAHCIIOPTHA CHCTEMa, upe3 pedopMupane

Ha CEKTOpa,

e EdextuBHO noagbp)kaHe, MOAEpPHM3allMsd M pa3BUTHE Ha TPaHCIOPTHAaTa

uHppacTpykTypa. HHTerpupaHe Ha Obiarapckara TpaHCIOpPTHA CHUCTEMa B

€BpOIIEHCKaTa;

® OneparmBra  mporpama  ,,TpaHcmopr ©u  TpaHcmopTHa  mHppactpykrypa®  2014-2020 .,

http://www.optransport.bg/page.php?c=209
OneparuBHa  mporpama  , IpaHcriopr M TpaHcmopTHa — uH(ppactpykrypa”  2014-2020 .,
http://www.optransport.bg/page.php?c=209
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e [locturane Ha BUcoOKa CTeleH Ha 0€30MaCHOCT M CUT'YPHOCT Ha TPAHCIIOPTA;
e (OrpaHnyaBaHe HETaTUBHOTO BB3JCHCTBHE HA TPAHCIOpPTa BBPXY OKOJIHATA cpeaa U
3IpaBETO HA XOPATa;
e VYCTOIYMBO pa3BUTHE HA MACOBHSI OOLIECTBEH TPAHCIIOPT;
e [lonoOpsiBaHE CBBP3aHOCTTA U MHTETPALIUATA HA OBJITAPCKUTE PETUOHU B HAIIMOHAJICH
U MEXIYHApPOJEH IIJIaH U CBBbP3aHOCTTA C FOJIEMUTE TPAJCKHU LIEHTPOBE B ChCEIHUTE
CTpaHu.” !
TpaHcniopTHaTa noyMTUKa Ha bbearapus e B npsika Bpb3ka ¢ Koxe3noHnHara noiauTuka
U € OpPUEHTHpaHa OCHOBHO KbM IOJOOPSIBAHETO HAa TPAHCIOPTHaTa MH(PACTPyKTypa BbHB
BCHMUKH paiionu. Ts TpsOBa na OTroBOpM Ha OYAKBAaHUATA Ha OOLIECTBOTO 33 MOJEPEH U
pa3BuT Tpancnopt. (durypa 2.)

KakBu ca neiurte U KoM ca OCHOBHMTE IPUOPUTETHU ocu Ha OnepaTuBHA nporpama
» PAHCIOPT M TPAHCHOPTHA HHppacTpyKTYypa” 2014-2020 r.?

Ob6mrara nen Ha OmneparuBHA Tporpama ,,IpaHcropT W TpaHCHOpPTHA MHPpaCTpyKTypa”
2014-2020 r., e nmpoab/DKEHUE Ha TWaBHaTa 1eid U Ha OnepaTHBHa mporpama ,,Ipancnopt”
2007-2013 r., a umeHHo ,,Pa3BuTHe Ha ycTOHYMBa TpaHCIOPTHA cucTeMa’. 3a HEHWHOTO
U3ITBJIHEHHE ca MPeIBIKIa Ja Obae MPOIBIKEHO U3IIBIHEHUETO Ha MPOEKTH 3a pa3BUTHE HA
TpaHCIOpTHaTa cuctema. lIpoekTuTe ca HAacouyeHHM KbM M3BBPIIBAHETO Ha JAEWHOCTH IO
npeMaxBaHETO Ha ,,TECHH MecTa’ B TpaHCIOpTHaTa HWHQPACTPYKTypa, HaMalsBaHe Ha
3aIpbCTBAHUSTA, OrpaHWYaBaHE HA HHMBATa Ha IIyM M 3aMbpPCABAHE 4Ype3 CTUMYJIUpPaHE
U3II0JI3BAaHETO Ha €KOJOrochoOpa3HU BUIOBE TPAHCIOPT, TMOBHUIIABAHE HAa OE30MMACHOCTTA,
Ch3/IaBaHE Ha paOOTHHM MeCTa U MO00psBaHE HA YCIOBHATA 3a paboTa.

bﬂ YEpeNEaHE HA KOHEYPEHTOCIOCOOHOCTTA HA
BRATAPCKATA TRAKCTIONTHA CHETEMA;
2 Crajanane na Mo TX0/IIH YeTonig 1 yeToifm
o PBUL Hd BBIPRIIHHIE H MESIY HADOAHHIE
fgz?” NpPEBO3H NPH NOEHIIEHA eHEPTHIHA
eeKTHEHOCT:
OCHTYPABAHE HA YCTOBHA 32 T0ATHA
Mocraranema p, KOHKY[CHITHA MC#HTY H B PARTHIHHTC REHIORC

HRE0OOMOYCCEA TpANCopT.
eeKTHBHUCT

KoopIHHHpPaHO pasBHTHEHA
TPAHCTIOPTHHA CEKTOP B
CBOTBCTCTEHC ©
HEOTIOMITIECROTO W COTHATIO
PAEIBHIHE Hat HEALHOIRIID B |
PETHOHATHO HHEQ; /}:, -

2 Tlou00pABaHE HADRIHOHRIHY L4 /
HHEO Ha JOCTBIIA 10
TPAHCTIOP THATE KOPHIOPHH
CTHMYTHPAHC PasEHTHCTO HA
TPARATHHTE pafoRm;

£y OcHLY pHBanE

3 JALbIUKHIRIHEIE O0LIECIBEH
TPEBOIHH YCTYTH Ha
JOCTBIIHH 32 HACETEHHETO
LICHH.

IE.TH HA
HAIIHOHAJIHATA
TPAHCIIOPTHA
MOTHTHKA

n.’d HaMangEaHe HA OTPHIATCTHOTO

RTHAHHE HA TPAHCTIOPTA BRPXY
OKOLHATE P H KIHMAT;
HHierpHpase Ha Obarapurald

\ TPAHCTOPTHA CHCTEMA B
Ionodpanancma | ST B Expouremcar:::
PETONAINOTO B yerotium CHTYPABAHE HA BHCOKA CTCMCH HA
ConuaARY 6e30MACHOCT H CHIYPHOCT HA

e TPAHCUOPTER 7
/ pa CeKmup TPEICIOD THE - CHULEME.

viBbpsaHCT

®@urypa 2.
M3mbnHeHneTo Ha obmiaTa el Ha mporpamaTa € OpUueHTUPaHa U KbM OCBIIIECTBSIBAHE
Ha UJIeATa 32 KOHKYPEHTOCIIOCOOHA U YCTOMYMBO pa3BUTa TPAHCIIOPTHA CUCTEMa, MTPEIBUICHA
B ,bsana xuura ,IlpTHa Kapra 3a MOCTUraHeTo Ha EJMHHO €BpPONEHCKO TPAaHCHOPTHO
MPOCTPAHCTBO — KbM KOHKYPEHTOCIIOCOOHA TPAaHCIOPTHA cucTeMa ¢ e(heKTUBHO M3IMOI3BaHE
Ha pecypcute”, KosTo € npuera npe3 2011 r. B Hes ce mpenBrka pa3BUTHE M PacTeX Ha

! Hanuonannara porpama 3a pasBuUTHE: Bearapus 2020 (HITP bI'2020),

www.strategy.bag/StrategicDocuments/View.aspx?ang=bg-BG& Id
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TPAHCIIOPTHHS CEKTOpP, HAChpYaBaHE Ha MOJIIOMAaraHe Ha MOOMIIHOCTTA, KaTO €IHOBPEMEHHO
C TOBa € 3aJI0KEHO Ja ce HamaiuaT BpeaHure emucuu ¢ 60% no 2050 r., B cpaBHEHuUE ¢
6azoBara 1990 r., 1 1a ce OCUTYPH €KOJIOTHYHO YHCT TPaJICKH TpaHCIOPT. B Tasum Bpb3Ka ce
pa3paboTBaT MPOEKTH, Ype3 KOUTO Jla Ce MOCTUTHAT LIEIHTE, 3aJ0XeHW B bsnara kHura.
TsaxHara peanu3anys 1e chACHCTBA 3a N3rPaAKAAHETO HA KOHKYPEHTOCHOCOOHA 1 e()eKTHBHA
TPaHCIOPTHA CHCTEMA.

esun u neiiHocTH B ,,bsisia kuura ,,IIbTHA KapTa 3a nocruranero Ha Enunno
€BPOINEiiCKO TPAHCIIOPTHO MPOCTPAHCTBO — KbM KOHKYPEHTOCIIOCOOHA TPAHCIIOPTHA

cucremMa ¢ eeKTUBHO U3I0JI3BaHE HA pecypcuTe”
Tadaunua 2.

v' HamansaBase HaIt0JIOBHHA Ha KOJINTE, H3II0JI3BAIIN

Paseusane u eneopseane na
KOHBCHITMOHAJHU TOPHBA B IpaJickus Tpancmopt 10 2030 r.

ycmoﬁqueu copuea u cucmemu 3a v

VYcroitumBuTe TOpHBAa C HUCKO ChIbP)KAaHHE Ha BBIJIEPO] B
3a08udiceane

aBuanusaTa ga gocturaat 40 % mo 2050 r.

v' JTo 2030 r. 30% OT TOBapuTe B aBTOMOOWJIHHMs TPAaHCIIOPT HAJ
300 kM TpsIOBa Z1a ce MPEXBHPJIAT KbM JPYTH BHUAOBE TPAHCIIOPT,
HaTpuMep Kene3ombTeH Wik BojeH, u 50% mo 2050 r., xaTto ce
yIleCHsIBaT OT €(peKTUBHU M €KOJOTMYHHU TOBAPHU KOPUAOPH

Onmumusupane na pabomama Ha >
P p v' Jlo 2050 r. ma ce OOBBPUIM €BPONEUCKATA BUCOKOCKOPOCTHA
MYTMUMOOATHY TOSUCUYHU 8epul, KeTIe30MbTHA MpEKa
BKIIIOYUMENIHO U YPe3 NO-UUUPOKO )
LBnOI36AHe Ha 6l ()IZ e ¢ no 65 coxa v' Jlo 2050 r. mo-ronsmaTa 4acT OT IBTHUYECKUS TPAHCIOPT Ha
enepeutina epexmusnocm CPEIHU Pa3CTOSIHUSI TPsIOBA J1a Ce OCHUIECTBSIBA TI0 PEJICOB ITBT
P v' TlbnHOUEHHO (yHKUMOHMpama u mnokpuBama wneiaus EC

MyJTUMOJaTHa OCHOBHa Mpexa 10 2030 r., BUCOKOKauecTBEHa
Mpexka ¢ roysiM KamanureT 10 2050 r. ¥ ChOTBETHUS HA0Op OT
nHPOPMAIMOHHH YCIYyTH

v' BHempsBaHe HAa  MOJEpHM3MpaHaTa  WHQPPACTPYKTypa 32
ynpasiienne Ha Bp3aymHus Tpaduk (SESAR) B EBpoma mo 2020
Ir. W 3apbpmiBaHe Ha EJIWHHOTO €BpONEHCKO aBHUAIIMOHHO
MIPOCTPAHCTBO.

v\ BHempsBaHe Ha EKBUBAJIECHTHU CUCTEMH 3a YIPABIEHHE Ha
cyxormbTHUS U BoxHUA TpancmopT (ERTMS, ITS, SSN u LRIT,
RIS).

v' Tlyckane B aeiictBue Ha EBporneiickaTta rio6aiHa HaBUralnOHHA
cpTHUKOBA cucteMa (I"amuieo)

v' Jla cb3aase paMKara Ha €BPONEHCKA CHCTEMa 3a UH(pOPMAIMS,
yIpaBJIeHHE U IUIALIaHUs B MYITHUMOJATHUS TpaHcnoptT go 2020
r.

Tosuwasarne na eqbeicmueﬂocmma Ha
U3noazeaHemo Ha mpaHcnopma u

unppacmpyxmypama ¢
wncho Mazbup ommp Z e ’: fmu P — v' Jla ce no6mmKu 10 Hyja OpOSAT Ha 3arMHAIUTE B aBTOMOOMIIHMS
P cmunyu P tpancnopt a0 2050 r. B ceoTBeTcTBHE C Tasu 1en, EC ce ctpemnu

Jla HaMaJK HAaroJIOBUHA JKEPTBUTE HA NBTHHU HPOUBIICCTBHS O
2020 r.

v" EC pga ce yTBBEPAM Karo CBETOBEH JMIAEP B O€30MACHOCTTA U
CUTYPHOCTTA Ha BCHYKHU BHJIOBE TPAHCIIOPT

v' Jla ce pasmMpu NPUIOKEHHETO HA IPUHLUIUTE ,,[IOTPEOHTENAT
miama® u ,,3aMbpPCUTEIIAT IJIama®, KakTo M aHraXupaHeTo Ha
YaCTHHMSI CEKTOp B  OTCTpPAHSIBAaHETO Ha  HapylIeHUATa
(BKJIFOYUTEITHO BPEIHU CYOCHIUN), TCHEPUPAHETO HA MPUXOIN W
ocurypsiBaHeto Ha (uHaHcHpaHe 3a OBJCHIM TPAHCIOPTHHU
HWHBECTUIUN.”

8 ,,B;ma KHHUTA ,,H”bTHa KapTa 34 IIOCTHUI'aHCTO Ha EILI/IHHO eBpOHeﬁCKO TpaHCHOpTHO HpOCTpaHCTBO — KbM
KOHKYPEHTOCIIOCOOHA TPAHCIIOPTHA CHCTeMa C e(eKTUBHO W3MOJ3BaHe Ha pecypcute”, http://eur-
lex.europa.eu/LexUri Serv/LexUriServ.do?uri=COM:2011:0144:FIN:BG:HTML
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MHuBecTunuuTe B TpaHCIIOPTHATA CUCTEMA UMAT peauia e(peKkTH, KaTo MOBUIIABAaHE Ha
MKOHOMMYECKATa MHTETpaltsl, yBEIMUaBaHE HA COLMAIHATa aKTUBHOCT Ha XOpaTa, [IOCTUTaHe
Ha YCTOMYMBO pa3BUTHE U NKOHOMHUYECKO TPUOOIIaBAHE.

3aroBa pa3paboTBaHETO M peanu3auuATa Ha UHPPACTPYKTYPHUTE MPOEKTH B
TPAHCHOPTHUS CEKTOP UMaT OTPOMHO 3HAYEHME 3a MOBUIIABAHE HA JOCTBIIHOCTTA, 3a€TOCTTA
u edexTuBHOCTTA. TOBa Cca 4AaCT OT COUAIHO-UKOHOMUYECKU €(PEKTH Ha MHBECTUIMOHHUTE
UHQPACTPYKTYPHU MEPONIPHUATHS.

Te3u edextu B ycrnoBHst HA HKOHOMUYECKA KpU3a UMAT OCOOCHO BaXKHO 3HAUYEHUE MPU
(GopMHpaHeTO M pa3pabOTBAaHETO HAa MHBECTULIMOHHATA IOJMTUKA, ThH KaTO cromarar 3a
IIOCTUTAaHETO Ha YCKOPEHO pAa3BUTHME HE CamMO Ha TPAHCIOPTHHUS CEKTOp, HO M Ha
MKOHOMMKaTa KaTo I1su10. Pa3zbupa ce, OT rosiiMO 3HaY€HHE 3a Pa3BUTHETO HA TPAHCIOPTA
uMa 1o-e(heKTHBHOTO YCBOSIBAHE HA CPEACTBATa IO ONEPATHBHUTE MPOTPaMH, Upe3 KOUTO
TpsiOBa /1a ce U3rpajsAT rojeMu, HAMOHAIHO 3HAaYUMHU UH(PACTPYKTYPHH ITPOEKTH.

B ycnoBust Ha orpaHn4eHo pUHAHCUpaHe, 00eMbT Ha MHBECTULIMUTE B TPAHCIIOPTHATA
UHQPACTPYKTYpa, pa3INIekAaHU caMO KaTO KpaTKOCpPOYHa I0J3a CBbp3aHa ¢ MOJ00psiBaHe
KaueCTBOTO Ha TPAHCIOPTHUTE YCIYTH, NPaBAT TPAHCIOPTHUS CEKTOP HE TOJKOBA
npusnekareneH. Ho ot apyra crpaHa, ako ce 3aabia004uM BBPXY IBJITOCPOYHUTE IOJI3H,
KaKTO W BIUSHUETO UM BBPXY HMKOHOMHUKAaTa KaTro L0, TO WHBECTULUUTE B
UHPPACTPYKTYpa, ca HE IPOCTO HEOOXOIUMH U OINPABJAHH, HO U CIIy’KaT KaTO MEXaHU3bM 3a
IIOJIO’KUTEITHO BB3JEHCTBUE BbPXY MKOHOMUYECKOTO Pa3BUTHE HA CTPaHAaTa.

EnuH or mpekutre epekTH OT HMHBECTHUIMHUTE B TpPAaHCIOPTHAa HMHQpacTpykTypa €
CBbp3aHa C KAayeCTBOTO HAa TPAHCIOPTHATa YCIyra M C€ OTpa3siBa KaKTO BbPXY MKOHOMH-
YECKOTO M COLMAIHOTO Pa3BUTHE HA TPAHCIIOPTHUS CEKTOp, Taka U BbPXY MKOHOMMKATa W
MOCTUTAHETO Ha YCTOWYMBO OOIIECTBEHO pa3BUTHE.

3a u3mbJIHEHUETO Ha obOmiara nen Ha OnepaTuBHa nporpama ,, TpaHCIopT ¥ TpaHCTIOPTHA

uHdppacTpykrypa” 2014-2020 r. ca onpeseneHy U 1Be CieUU(PUIHU LeTH

1. ,AHTerpupaHo pa3BuTHe HA TPAHCIIOPTHATA MpeE’Ka HA CTPAHATA, KATO YaCT OT
TpanceBpomneiickaTa TpPaHCIOPTHA Mpeska”, KaTO OCHOBHUTE JEHHOCTU WIE ca
HaCOYEHU BBPXY 3aBbpIIBAaHE Ha MPUOPUTETHUTE JKEJIE30IBTHU U IBTHU
HaIpaBJIEHUs, U MYJITUMOAAIHUS TPAHCIIOPT.

2. ,lloBumaBaHe Ha e(eKTHBHOCTTA HAa M3MNOJ3BAHETO HA TPAHCNOPTAa H
TPAaHCHMOPTHATa HMH(PACTPyKTypa”. — MNpEABIKIAT C€ ICHCTBUS CBBpP3aHU C
ISUIOCTHOTO Pa3BUTHE HA TPAHCIIOPTHUS CEKTOP, 8 UMEHHO MOA00psABaHE Ha!

yIIpaBJICHUETO Ha TpadukKa,

MOJICpHU3aLUATa HAa UH(pacTpyKTypa,
0€30I1aCHOCTTa U CUT'YPHOCTTA Ha TPAHCIIOPTA,
KaueCTBOTO HAa TPAHCIIOPTHUTE YCIYTH.

YV VY

o OneparuBHa  nporpama , TpaHcopr u  TpaHcnoptHa  uH(ppactpykrypa”  2014-2020 1.,

http://www.optransport.bg/page.php?c=209
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TexHHTecKa oMo
LHHOBaIMI B YIPaBICHHETD H
PasBHTHE Ha NBETHATA YCIYTHIE - BHeApABaHe Ha
m[d;pac‘lpymypa 1o MOASPHHIHPAHA li.lllbpal(."{'pyi(l}"pﬂ
LOCHOBHATA" I, pasmHpeHara” 3a yrpas/ieHHe Ha Tpaduka,
Tpancesponeiicka TpaHCNopTHA nogobpaBaHe Ha GL‘E()II&CHOC'['I"? H
CHIYPHOCTTA HA TPAHCIOPTA

_ Mpeska’

L, PAIBHTHE HA KCIC30ITRTHATA WlogoGpapane Ha
HHGpacTpyKRTYpa no 4 ) HHTEPMOJATHOCTTA [IPH
LOCHOBHATA™ H . pasmHpedata” ~ ‘ \ NpeBo3a Ha TBTHHIH H TOBapH H

TpaHceBponeiicka \ PasBHTHE HA YCTOITIHE TPaIcKH
TPAHCIIOPTHA Mpeska” OIIEPATHBHATA Tpascnopt”

ITPOI'PAMA

» I PAHCITOPT M
TPAHCIIOPTHA
HHOPACTPYKTYPA”

2014-2020 I,

®@urypa 3.

[Tocturanero Ha mocoueHutre I1enu B OnepaTUBHAaTa TNporpaMa 3aBUCIT OT
MIPUOPUTETHUTE OCH, BKITIOUEHUH 32 aHAIIW3, U3cienBaHe, paspadorBane. (durypa 3)

KakBu ca ouakBaHusiTa Ha 001IECTBOTO OT TPpaHcnopTa?

OTroBopbT Ha TO3H BBIIPOC € CBHP3aH U C OCHOBHUTE MIPUOPUTETH, KOUTO MIPUCHCTBAT
B HOBHUS TmporpameH mnepuon Ha OmepaTuBHa mporpama , TpaHCOPT W TpPaHCIOPTHA
nH(ppacTpykTypa”’, a UMEHHO:

e ynoOHa 3a MOJI3BaHE TPAHCIIOPTHA CHUCTEMA
pa3BuTa HH(pPACTPYKTypa
OajaHcupaH TPAHCIIOPT
W3IOJI3BaHe HA HOBU M BUCOKH TEXHOJIOTHHI
€KOJIOTMYEeH OOIIECTBEH TPAHCIIOPT
0e3omaceH TPaHCIIOPT
€BPOIEHCKU TPAHCIIOPTEH Ma3ap
cTaOWJIHO yTpaBJieHHE Ha CEKTOpa
TpaHCIOPTHA KYATypa
MOJIEPEH U Pa3BUT TPAHCHIOPT

e ChbJeiicTBHE 32 MKOHOMHYECKOTO Pa3BUTHE Ha CTpaHaTa

Hapen ¢ monoOpsiBaneTo Ha WMHGPACTPyKTypara 3a BCHUYKH BHUJIOBE TPAHCIIOPT ce
npeanprueMar ¥ MHOTO MEpPKHM CBBbP3aHU C TMOBHIIABAaHE KAauyeCTBOTO Ha TPaHCIOPTHATa
ycayra, KOsITO Jla rapaHTHpa OCUT'ypsiBaHEe Ha BUCOKA O€30MacHOCT U CUTYPHOCT U Jip. Benuku
Te3u (akTOpu MOraTr Ja CIOMOTHAT 3a CTUMYJIHMpaHEe HAa MKOHOMHMYECKOTO pa3BUTHE Ha
CTpaHaTa HM. B ycnoBusATa Ha MKOHOMHYECKA KpH3a, pasriiefaHuTe e(heKTH ca BaXKHHU MpU
(hopMHpaHeTO HAa UHBECTULIMOHHATA MOJIMTUKA B TPAHCIIOPTHUS CEKTOP.

Pa3BuTHEeTO HA TPAHCIOPTHHUS CEKTOP B MOMEHT Ha MKOHOMHYECKAa KpH3a H3UCKBA
MPOBEXJAaHEe Ha MHBECTUIIMOHHA MOJIUTHUKA, KOSTO J1a CTUMYJIMpa HHBECTUIIMOHHATA JIEHHOCT
U Jla moAoOpsiBAa WHBECTUIIMOHHUTE YCIOBUS. VHBECTULIMOHHUTE MPOCKTH Ca OCHOBEH
€JIEMEHT Ha MHBECTULIMOHHATA MOJIUTUKA U TAXHOTO MPAaBWJIHO pa3pabOTBaHE € OT KIYOBO
3Ha4YeHHE 32 €(PEeKTUBHO pa3BUTHE.
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3akJarouenue

PazButuero Ha TpaHCHOpTHaTa cUcTeMa Ha bbirapus e OJaronpusiTCTBaHO OT
HSIKOJIKO OCHOBHHM ITOCTHIKEHUS, @ UMEHHO!

- 4WICHCTBOTO HAa CTpaHaTa HU B EBponelickus cblo3,

- reorpa)CKOTO TOJOXEHHE MAaBall0 HU BB3MOXKHOCT 3a BKJIKOYBaHE B oOmiara
€BpOIICICKA TPAHCIIOPTHA CUCTEMA,

- nulepanu3upaH TPaHCIOPTEH Ma3ap.

- 100pH TeMIIOBe Ha yCBOSIBAHE Ha cpelcTBaTa OoT EBpomeiickus cbhio3 3a pa3BUTHE Ha
TpaHCIIOpTHAaTa HMH(PACTPYKTypa mpe3 mporpamums nepuon 2007-2013r., kouto wurpasr
Ba)XKHA POJIS 32 M3TPAXKAAHETO M MOACPHU3UPAHETO HA TPAHCIOPTHATa MHPPACTPYKTYypa Ha
CTpaHaTa.

duHaHcoBaTa MOAKpeNna, KoATO bbarapus nomydaBa oT EBponeickuTe CTpyKTypHH
(oHIOBE BIMAAT KATO ISUIO 3a PA3BUTHETO HA MKOHOMHUKATa Ha CTpaHara, MeXJyHapoaHaTa
TBPrOBUsI, TBPrOBCKHS CTOKOOOMEH, TypH3Ma, MHTErpanus Ha TPAHCIOPTHH YCIYTH,
IIPUBJIMYAHE HA YYXXAECTPAaHHU HHBECTUTOPH.

OneparuBHure mnporpamu , Tpancnopr” wu  ,, TpaHcnmopr u  TpaHCHOpPTHA
UHPPACTPyKTypa” ca aMOMIMO3HU IO CBOSI XapaKTep U ChABPKAHHE U U3MCKBAT 3a TAXHOTO
U3IBJIHEHHE OTTOBOPHOCT, MPO30PJIMBOCT U CTPUKTHO CIIa3BaHE Ha YCJIOBUATA U LIEIIUTE.
Bb3MokHOCTUTE, KOMTO AaBaT CTPYKTYpHUTE (POHAOBE 3a Pa3BUTUETO HAa TPAHCIOPTHHS
CEKTOp HM3UCKBAT €(PEKTHBHO yIpaBlieHHEe Ha WHQPACTPYKTYpHHUTE NMPOEKTH, 3a Ja MOrar
pasnojaraeMMTe CpeAcTBa Ja ObJAaT YCBOEHHM CBOEBPEMEHHO U KOJIKOTO CE€ MOXE IIO-
epexTuBHO. OT 0COOEHO 3HaYEHHE € TOCTUTAaHETO HAa MaKCHMaJIHa Bb3BPBIIAEMOCT, OT BCSAKA
€MHMIIA BJIO’KEHU CPEJCTBA.

Y CTOWYMBOTO pa3BUTHE HA TPAHCIIOPTA 3aBUCH B 3HAYUTEIIHA CTETIEH OT ONTUMAIHOTO
U3IIOJI3BAaHE HA WHBECTUIMMUTE, OT TAXHOTO MAaKCHUMAJIHO BJIaraHe B JCHMHOCTH U IIPOEKTH,
KOUTO III€ CIIOMOTHAT 3a U3IPaXkKJAAHETO U PEKOHCTPYKLHUATA Ha MaTEepPUAIHO-TEXHUYECKATa
6a3a. ToBa ompenens U TAXHOTO CTPATErMUECKO 3HAYEHME 3a BCsAKa (UpPMa, a UMEHHO Ja
OCBIIECTBSIBA €(PEKTUBHO YIPABJICHUE U U3MOI3BAaHE HA MHBECTHUIIUUTE.
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KbM KOHKYPEHTOCIIOCOOHA TPaHCIIOPTHA crucTeMa ¢ e()eKTHBHO M3IIOI3BaHe Ha pecypcute”, http://eur-
lex.europa.eu/L exUri Serv/L exUriServ.do?uri=COM:2011:0144:FIN:BG:HTML
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Abstract: The transport sector development and the increase in mobility of people
directly depend on the quality of the transport service offered. The infrastructure
improvement for all modes of transport, the transport park modernization, the introduction of
intelligent transport systems for traffic management, as well as the improvement of consumer
awareness is promising investment for ensuring high levels of safety and security of the
transport sector.

The operational programs in the current and next programming period that are
directed towards transport sector development will be reviewed in this paper. The priorities
for project work and implementation that will meet the expectations of the society for modern
and developed transport will be outlined. The operational programmes and European funds
that finance them are the main source for sector development and economic growth of the
country.
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Knrouoeu oymu: «koxesuomna nonumuxa Ha EC, mpancnopmua noaumuka,
UHppacmpykmypHu npoexkmu, Hcele30NbmHa UHOPACMPYKMYpa, NbmMHA UHOPACMPYKMYpd,
aHanu3 pazxoou - nousu

Peztome: B cmamusma ce paszenedxcoam HAKOU ACNEKMU OM MPAHCNOPMHAMA U
KOXe3UOHHA noaumuka Ha Eeponetickusi cvio3 cebp3ana ¢ 6€36b3Me30HOMO puHancupame Ha
npoeKmut, OMHACAU Ce 00 JHCeNe30NbIMHAMA U NbIMHAMA UHGPACMPYKMypa.

AHnanusupanu ca adekeamHocCmma npu Omuyumane Ha HUBOMO HA PUCK HA CpaHume
YleHKU U peeuonume, uHaHco8ama egpekmusHocm Ha coOCMEeHOmo @uHaHCupaHe npu
onpedensne Ha unancosus dedpuyum u npoyenma Gurancupane om gondoseme na EC na
npoekmume 68  MPAHCNOPMHA — UHDPACMPYKMYPA,  KOHKYPEHMOCNOCOOHOCMMA  Ha
JHCENe30NBMHUS  CeKMOp 0d NPUGIUYA CbOMBEMHOMO 0e36b3Me30H0 (UHAHCUpaHe U
npuopumemuocmma npu u360pa Ha NbMeH Ul Heele30NbmeH NPOeKm.

Hanpasenu ca cvomeemnu u3600u 3a peanHume pe3yimamu Om Npuideanume
no0X00u 3a peanuzayus Ha mpaHcnopmuama u Koxesuonua noaumuxa wa EC 6 cmpanume
ynenxu u 6 Penyonuxa bvieapus.

BBBEJIEHUE

Ilenta Ha KOXE3MOHHATA MOJIUTUKA € COMMKaBaHEe U M3paBHIBAHE HA BH3MOXXHOCTHUTE
U CTaHJapTa Ha KUBOT Mexay crpanute uwieHku Ha EC. OCHOBEH MHCTPYMEHT 3a MOCTUTaHe
Ha KOXE3Ms MEXIy CTpaHHUTe € LEeJIeBOTO (UHAHCUpPAHE 4Ype3 TpaHToBe. [ paHTHT
IpeJICTaB/IsiBa CyMa MapH, KOSITO ce OTIyCKa Ha JaJieH Ou3Hec Uiu opraHu3aius. I’ panroBere
YyecTo ce HapuyaT "Oe3raaTHu" mapH, BBIIPEKU Y€ B ACHCTBUTEIHOCT, MaKap Jia He ce Iulala
JMXBa MO TpaHTa U JI0KaTO CE€ M3IBJIHSABAT HETOBHUTE YCJIOBHS Jla HE ce Hajlara Jia ce BpbhIIaT
napuTe, BCe IaK NpOLECHT 0 KaHIUAATCTBAaHE OTHEMA 3HAUUTENHO BpeMme U ycwind. OT Ta3u
rJieqHa TOYKa, TOBa OKa3Ba OMNpPENEICHO BIMSHHE BBbPXYy OH3Heca M JeiHOCTTa Ha
OpraHM3alUuTe (PELENMEHTH ), U3M0JI3Ballll [PAHTOBE, TaKa Y€ U3I0I3BAaHETO HAa IPAHTOBE HE
e cpBceM "OesraTHO" Mmepomnpusitue. [IpaBurencrara Ha ctpanute wieHkun Ha EC umar
MHTEpEeC OT HU3IOJI3BaHE Ha rpaHToBeTe OTmyckaHu oT EC mpenumHO B oOliecTBeHa
cTparernuecka HHGpacTpykTypa.

@duHaHCHpaHETO Ha OOIECTBEHATa M CTpaTeruuecKka MHPPACTPYKTypa MOXKE Jla ce
OCBUIECTBH U Ype3 OCTHII A0 (PMHAHCOBUTE Mazapu. JJocTenbT 10 prHAHCOBUTE Ma3apu € Mo-
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TPYAEH 3a CTpaHUTE C MO-HUCBHK KPEIUTEH PEUTHUHT. PecypchT € MHOro mo-cKbI 3a TX,
nopanu ¢axra, 4ye ce OTYMTA AbPKABHUAT PUCK M PUCKOBATa MpeMus € mno-sucoka. [lopaau
dakTa, ye 3a yact ot crpaHute wieHku Ha EC kpenuTHUs pecypc € CKbIl, MIPUOPUTETUTE HA
NpaBUTENICTBaTa MpH (UHAHCHpaHE Ha TPOEKTH CBBP3aHM CbhC OOILIEeCTBEHATa U
CTpaTernyeckara MHQpacTpykTypa ca HAacCOYEHM KbM H3MOJ3BaHE Ha (DUHAHCHUpaHE upe3
¢onnosere Ha EC. 3a ToBa momara M 3ajokeHaTa IeNl Ha Te3u (OHIOBE 3a MOCTUTAHE HA
KOXE3HSl.

ACIIEKTH OT KOXE3MOHHA IIOJIUTUKA HA EC CBBP3AHA C
BE3BB3ME3/ITHOTO ®HUHAHCHUPAHE HA ITPOEKTH.

CrpanuTe 4IeHKU TPsOBa Ja UMAT BE3MOXKHOCT 32 M0-€BTUH pecypc 3a (UHAHCUPAHE
Ha MPOEKTH, BOJECIIM JI0 TIOCTUTaHe Ha Koxe3us. To3n MexaHu3bM € acumerpudeH. CtpaHute
C MO-HUCHK KPEAWTEH PEHUTUHT TpsOBa J1a MMAT BH3MOKHOCT 4Ype3 TPAaHTOBE Ja MOJydaBaT
MO-€BTUH (PMHAHCOB pecypc OT CTPAHHUTE C IMO-BUCOK KpeauTeH peuTuHr. [lomydaBaiiku
dbuHAHCUpaHE Te 1€ UMAT Bb3MOXHOCT CJIEeJl BpeMe Ja YBeIU4aT KPSIUTHHS CH PEHTHHT | 32
TAX nporeHTta chpuHancupane ot EC mie HamansBa oOpaTHO IPONOPIHMOHATHO Ha KPEAUTHHUS
UM PEUTHUHT.

O6mo 3a EC nmpu mkoHOMHYECKa KpW3a BCUYKH CTPAaHHM, HA KOUTO UM € HaMaJsul
KPEAUTHUS PEUTHHT 1€ MMAT BH3MOXKHOCT 32 YBEIIMYaBaHE Ha MPOIEHTUTE (PMHAHCUPAHE OT
doHIOBETE M MO TaKbB HAYMH TOBA 1€ CE NMPEBbPHE B HWHCTPYMEHT 3a HamalsiBaHE Ha
BB3/ICHCTBUETO HA KPHU3aTa U 11I€ CTUMYJIUPA PACTEXK.

OcHoBeH ympasisiBail (akTop Ha TO3M Ipolec e ObJie MPUETHST MPOLEHT Ha
JTUCKOHTHpAHE MPH ONpeAeIisHe Ha MPOICHTA y9acTHe Ha eBporneickuTe GoHI0BE B JaJICHUS
MPOEKT U M3MOJI3BaH B aHAIM3a Pa3XoJH - MOJI3U. AKO TOW ce ompenens Ha 6a3a KpeIuTHUs
PEUTHHT HA CTPAHUTE YWICHKH, TO TOM HAWCTHHA IIIe UMa YIPABJISIBAIIN (YHKIUH.

Peannute nelicTBUSA 1O MOCTUTaHE HA KOXE3MOHHATA MOJUTUKA Ca B IPOTHUBOIOJIOXKHA
nocoka. B ppkoBojicTBaTa 32 GUHAHCOBO-MKOHOMUYECKA OLIEHKA Ha TPOEKTUTE (PMHAHCUPAHU
or EC [1, 2, 3, 4] mpolieHTa Ha TUCKOHTHUpAaHE € HOPMATHBHO OIpPEICIICH W €IHAKbB 3a
Bcuuku ctpanu oT EC. ToBa o6e3mucns ynpasisBaiiara poist Ha To3u (akrop. Toszu dakrop
HE OTYUTA KPEIWTHHUS PEUTHUHI HAa CHhOTBETHATA CTPAHA, T.€. CHIIECTBYBAIUMAT IbPKABEH
PUCK M ChOTBETHaTa puckoBa mpemusi. OOCKTHBHUAT YIPABICHCKH HHCTPYMEHTAPUYM €
3aMecTeH OT CYOeKTHBHH aJMUHUCTPATUBHU MHCTPYMEHTH, KOUTO 3acWiIBaT pHCKa OT
MpUJIaraie Ha JOIIU MPaKTUKH.

[Ipu mpoekTuTe reHepupalid NpUXOJM MMa HAaTHCK 3a HaMalsBaHe Ha TapuduTe 3a
yCIIyTd, KoeTo Ou JoBeNo A0 MO-BUCOKHM mporeHTH ydactue Ha EC, HO oT apyra cTpaHa
BJIOIIABA YCJIOBHSTA 3a OBACHIO MOJIbP)KAHE HA HOBUTE AKTHBU M 3a HATPYNBAaHETO Ha
(G oHI0BE 3a TOTHOBSIBAHE UM B OBJICIIIC.

[Ipoct mpumep, B KOHTO c€ IOKa3Ba MEXaHM3Ma Ha JICMCTBHE HA KOXE3MOHHATA
MIOJINTHUKA € TIPEJICTABEH MO-0JTy.

IIpuemMaHus U IPEANIOCTABKHU:

1. IIpumepsbT e 6a3upaH Ha MpPUMEPEH MPOEKT B >KEJIe30MbTHATa MHPPACTPYKTYpA,
KaTo ca MPUETU €IHAKBU TOJUIIHU MPUXOJU U Pa3XOAW B MJIH. JieBa. B euH peasneH mpoexT
IPUXOJUTE U Pa3XOAUTE HE Ca €IHAKBU I10 FOJWMHH, HO BUHArW MOraT Ja ce MpUBENAT KbM
€HaKBH T'OAUIIHA AHIOUTETHU €KBUBAJICHTH.

2. Ilpuxonute u pazxoaute ca 6e3 [IJIC, a maBectunuute ca ¢ JIJIC. MaBectunuure
ca ¢ JA/JIC, 3a na moxe Aa ce CpaBHST JBa MPOEKTA C €JHAKBM WHBECTHIIMU B II'bTHATa U B
Kene3onmbTHaTa WHGppacTpykTypa. [lpu mpoektutre B mbTHa HHPPACTPYKTypa, KOUTO HE
reHepupar npuxoau, JIJIC e npusHaT pa3xo.
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3. Ilpu ompenensae Ha (UHAHCOBHS ASHUIIUT OT OOIINMTE MHBECTHUIIUU C€ M3KIIOUBA
JJIC, 3amoTo TO# € Hempu3HAT pa3xoJ 3a MPOEKTH B KeNe30IbTHA HHPPACTPYKTYpa.
4. VI3xomHUTE TTapaMeTpH M3I0JI3BaHM B MOJIesa ca MpeJCcTaBeHu B Ta0. 1

Taoauna 1

OCHOBHHU MapaMeTpy Ha WHBECTHIIMOHHUS MPOCKT
T'oauIHY TPUXOIH 30 muIH. J1eBa
Topuiinu pazxoau 10 mnH. JieBa
NuBectunuun 500 muH. neBa
IIponeHT 0T MHBECTUIIMHTE, KOUTO y4acTBaT MPHU
OIpeieNs s He Ha OCTaThYHATa CTOMHOCT 80%
JKu3HeH HUKBI HAa HOBUTE aKTHUBU 50 roguHA
IIporuno3en nepron 30 roguHA
ToauHM Ha eKcIIoaTalys Ha HOBUTE aKTHBH 32
MIPOTHO3HMSI IEPUO]T 27 roguHu
Ilepuon Ha nHBECcTHpaHE
1-a rog. 20%; 2-pa roxa. 60% u 3-ta rog. 20% 3 roguHU
TIponieHT Ha AUCKOHTHUPaHE ot 5% 1o 12% cbc cTeika 0,5%

C npencraBeHuss MOJEN € HAIpPaBEeHO MKOHOMHUYECKO MOJEIMpAaHe Bb3 OCHOBA, Ha
KOETO Ce MpaBH aHaJIU3 Ha yyacTueTo Ha ¢ponaosere Ha EC BB (PMHAHCHPAHETO HA MPOCKTA,
IPU pa3IWYHU TPOLCHTH Ha [IUCKOHTHUPaHE, T.6. C OTYMTAHE HA pA3IMYHU HHUBA Ha
IbpXKaBHUS PHUCK U CBHOTBETHAaTa pHUCKOBa mpeMus. JlaHHMTE OT MOJEIMPAHETO ca

MpeCTaBeHU B Ta0JI.2.
Tab6auna 2

VKoHOMHUYECKO MOJCIMPAaHE IIPU PA3JINIHU [IPOLUCHTH HA JUCKOHTUPAHE € LCJI OTYUTAHC HA (bPIHaHCOBI/ISI PHUCK Ha CTPAHUTE U

peruoHuTe NpH onpeesnsHe Ha GUHAHCOBUS JeUUMUT U nponeHTa yyactue Ha EC BbB (PMHAHCHPAHETO HA TPAHCIIOPTHUTE NPOSKTH

JIMCKOHTOB HPOLIEHT
(oT4nTa IBPKABHUSL

PHCK) 500% | 6,000 650%| 7,00%| 7,50%| 8,00%| 850% | 9,00%| 950%  10,00% | 11,00% | 12,00%

Punancos nepuumur | 18,19% | 26,32% | 29,84% | 33,03% | 35,95% | 38,62% | 41,06% | 43,30% | 45,36% | 47,26% | 50,62% | 53,50%

DuHaHCUpaHE OT

Donposere Ha EC 14,56% | 21,06% | 23,87% | 26,43% | 28,76% | 30,90% | 32,85% | 34,64% | 36,29% | 37,81 % | 40,50% | 42,80%

®duHaHCUpaHe OT
®donnposere na EC

B MIIH. JIeBa 72,776 | 105,287 | 119,341 | 132,138 | 143,811 | 154,480 | 164,249 | 173,211 | 181,446 | 189,029 | 196,022 | 202,485
Codunancupane

OT ABPKABHUS

OropKeT 364% | 526%| 597% | 661%| 7,19% | 7,72%| 821%| 8,66%| 907%| 945% | 10,12% | 10,70%
Apyro

cb(hHHAHCHPaHEe 81,81% | 73,68% | 70,16% | 66,97% | 64,05% | 61,38% | 58,94% | 56,70% | 54,64% | 52,74% | 49,38% | 46,50%

HHC na xanuTana -96,74 | -103,52 | -106,35| -108,85| -111,08 | -113,05 | -114,80 | -116,35 | -117,72 | -118,93 | -120,94 | -122,49

BHB na xanurana 313%| 366%| 390%| 414%| 436%| 458%| 4,78%| 4,98%| 516%| 534%| 567%| 597%

Ot Tabn.3 ce BMXkJAa, Y€ U3IMOJA3BAHETO HAa HOPMATHUBHO IpPHUETUs IPOLEHT 3a
muckontupane B EC mpu onpexnensiHe Ha ¢pUHAHCOBHS NSPUIMT U MPOLIEHTA HA yyacThue Ha
eBporneiickure (OHI0BE B MIPOEKTUTE C I'PAHTOBE BOAU 10 MMHUMHU3UPAHE HA y4acTHETO Ha
EC npu ¢unancupane um. Paznukara B npoueHTn Mexnay ydactueto Ha EC ompenenen mpu
IIPOLEHT Ha JUCKOHTHUPAHE C OTYMUTAHE HA OLEHEHUAT 4pe3 KPECOUTCH PEUTHHI IbpPKaBEH
puck ot 12% W HOPMATHBHO NPUETHAT IMPOLEHT Ha IJUCKOHTHpaHe oT 5% e 28,25%,
paBasiBamio ce Ha 124,189 muH. JieBa mo-mMaiiko UHAHCHPAHE, Ype3 TPAHT B IPOEKTa C OOIIH
uHBecTuMK oT 500 MiH. neBa. 3a bbiarapus Hall-BEpOSTHUS NPOLIEHT HA AMCKOHTHpPAHE C
OTYMTAaHE Ha KpEIUTHHUA PEUTHHI Ha CTpaHarta (IbpKaBHUA PUCK OLEHEH OT
MEXIyHApOJAHNUTE (PMHAHCOBM Ta3apu, 4Ype3 PEUTHHTOBUTE areHuuu) € okono 9,50%.
Pa3znukara B nporenTute yuyactue Ha EC noaydeHu npu npoueHTt Ha JuckoHTupane ot 9,50%
M HOPMAaTHBEH IIPOLEHT Ha AMCKOHTUpaHe OT 5% e cborBeTHO 21,73%. To3u mnpoueHT
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o3HauyaBa 108,671 muH. neBa mo Manko guHaHcupane oT ¢oHaoBeTe Ha EC B TO3M MPOEKT

IIpH U3II0JI3BaHC HAa HOPMATUBHUSA IIPOLICHT HA JUCKOHTHUPAHE OT 5%.
Taoauna 3

IIponycuaro ¢uHancupane oT crpanute wieHKd Ha EC B pe3ynTaT Ha HeoTUHTaHe HAa (PUHAHCOBHS PHUCK HA CTPAHHUTE M PETHOHHUTE

500%| 6,00%| 650%| 7,00%| 750%| 800% | 850% | 9,00% | 9,50% | 10,00% | 10,50% | 11,00% | 11,50% | 12,00%

28,25% | 21,74% | 18,93% | 16,37% | 14,04% | 11,91% | 9,95% | 8,16% | 6,51% | 500% | 3,60% | 2,31% | 1,11% | 0,00%

141,236 | 108,725 | 94,671 | 81,874 | 70,201 | 59,532 | 49,763 | 40,801 | 32,566 | 24,983 | 17,990 | 11,527 | 5,546 | 0,000

21,73%| 1523% | 12,42% | 9,86% | 7,53% | 5,39% | 3,44% | 1,65% | 0,00%

AW N (P

108,671 | 76,159 | 62,105| 49,308 | 37,635| 26,966 | 17,197 | 8,236 | 0,000

1. Paznuka M/y %-ta ¢punancupase ot ¢pongoBere Ha EC npu nmpoueHT Ha IUCKOHTHPAHE C OTYUTAHE Ha bPIKaBHUS PUCK (MaKc.
12%) u HopMatusHo npuetust or EC

2. Pa3nuka M/y ¢puHaHCcHupaHe B MiIH.JIeBa OT (hoHnoBere Ha EC npu npoleHT Ha IMCKOHTHPAHE C OTYMTAHE Ha ABPXKABHUS PHCK
(makc. 12%) u HopmaTuBHO npuerns oT EC

3. Paznuka M/y %-ta ¢punancupase ot ¢pongosere Ha EC npu npoueHT Ha AMCKOHTHPAHE C OTYUTAHE Ha IbPIKaBHUS PUCK (MaKc.
9.50%) u nopmartusHo npuerust ot EC

4. Paznuka mM/y ¢puHaHCHpaHe B MITH.JieBa OT (ongoBere Ha EC npu npoLeHT Ha AUCKOHTHPAHE C OTYUTAHE HA IbPKaBHHUS PUCK
(makc. 9.50%) u HopmatusHO npuetus ot EC

SIBHO TO3H MOJXO[ HE OTYUTA JIbPYKABHUS PUCK M CIICHU(PHUKATa HA CTPAHUTE YICHKH,
HO MUHUMH3HMpa ydactueto Ha ¢oumosere Ha EC mpu ¢(uHaHCHpaHe Ha TPOEKTHTE IO
OIMepPaTUBHUTE MPOTPAaMH M SIBHO HsAMA J1a MOCTUTHE U3IIO IEIUTE 3a IIOCTHTaHe Ha KOXE3Hs
B OOIIIHOCTTA.

CMHUCDHJ HA TIOKA3BATEJIMTE 3A E®EKTUBHOCT HA CPEIACTBATA 3A
CbOPUHAHCHUPAHE HA ITPOEKTUTE

I'pantoBere Ha EC wMar cMucea camo Tpud TOJNIOKEHWE, Ye (HUHAHCOBAaTa
epeKTUBHOCT Ha KamuTasa Ha OeHeuIMeHTa (IbpKaBHO (UHAHCUpPAHE IUTIOC APYro
¢buHaHCUpaHe, MpPU MPOEKTH C TeHEpUpaHE Ha JI0XOJ) OICHEHa Ype3 HEeTHaTa HacToAIla
croitHoct (HHC) u BpTpemnara Hopma Ha Bb3BpbinaemocT (BHB) otroBaps Ha ycioBusta
HHC na xanutana >= 0 1 BHB na xanuTana >= ot npueTus NpoueHT Ha TUCKOHTUPAHE.

ToBa B MOMEHTA HE c€ U3NBJIHABA U HE € YacCT OT U3UCKBAHUATA IIPU IPEACTABSIHE HA
npoektu. OrneHsiBa ce TOYHO OOpaTHOTO, a MMEHHO Ja He OW MaJeHUus MPOCKT Aa Obie
IpeKoMepHO (HUHAaHCUpaH, uYpe3 mo-ronssMo yvactue Ha EC, a TO mnpoTHBOpeun Ha
¢buHaHcoBara joruka. duHAHCOBaTa JIOTMKA W3WCKBAa M3MBJIHEHHE Ha yciosusata: HHC na
kanutana >= 0 u BHB Ha kanuTtana >= OoT npueTHsi NpoLEHT Ha JucKoHTHpaHe. Cren
WKOHOMHYECKO MOJICITUpaHe € ONpeiesieH nmpoleHTa Ha ¢puHancupane ot ®ongose Ha EC ipu
rpannuHus cirydait, npu koito HHC nHa xanurana = O u BHB Ha kanuTana = oT npueTHs
MIPOIICHT HAa TUCKOHTUPAHE W MPH Pa3IMYHU IMPOLICHTH HAa TUCKOHTHUpaHEe (Tabm.4).

Tab6auna 4

CI)I/IHHHCI/IpaHC orECB TIPOUEHTHU OT HHBECTUIIUUTE IIPU U3II'BJIIHEHUE HA YCIIOBUATA 3a (bPIHaHCOBa Cq)CKTI/IBHOCT Ha KarjTaaa IIpyu pasianiHu
ITPOLICHTH Ha JUCKOHTHPAHE

1] 500%| 6,00%| 650%| 7,00%| 7,50%| 8,00% | 850% | 9,00% | 9,50% |10,00% | 10,50% | 11,00% | 12,00%

2 | 34,86% | 42,99% | 46,50% | 49,70% | 52,62% | 55,29% | 57,73% | 59,97% | 62,03% | 63,92% | 65,67% | 67,29% | 70,17%

1. ITpoLieHT Ha AMCKOHTHpaHE

2. IIpouent Ha punancupane or Ponnose Ha EC npu chOTBETHHS IPONEHT Ha IICKOHTHPAHE

AKoO Tpu ompejensHe Ha (pUHAHCOBUA JASPUIHUT CE M3IMOJI3BA HOPMATHUBHUS MPOLCHT
Ha JTUCKOHTHUpPaHE, KaTo B CBHIIOTO BpeMme TpsOBa Ja ObIaT W3MBJIHEHH W YCIOBHUSTA 32
¢uHaHCOBa €PEKTUBHOCT Ha KamuTaja, To npoueHTa yyactue Ha EC BbB uHaHCHpaHETO HA
npoekta € 34,86%, a npu HeusmbiIHEHHE Ha Te3u ycioBus e 14,56% (tabn.2). OTHOBO ce
BUKJI, Y€ ca IPUETH TaKKWBa MPaBUia, KOUTO 1a MUHUMHU3UPAT y4acTUETO Ha OOIIHOCTTA MPH
(dbrHaHCHpaHe HA TTPOCKTA.
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To3u moaxox € HempaBWICH OT ()MHAHCOBA IJICHA TOYKA M CHINO HE OM JIOBEN 0
MOCTUTAaHE HAa OCHOBHATA IIeNl 3a TMOCTUTaHe Ha KOXE3Ws B pPaMKHUTE Ha eBporeiickara
OOIIHOCT.

EJHOITIOCOYHOCT HA KOXE3UOHHATA U TPAHCIIOPTHA TTOJIUTUKA HA
EC. KOHKYPEHTOCIIOCOBHOCT HA XKEJIESOONBTHUTE TPAHCIIOPTHH
ITPOEKTHM.

Hpyra TtenaeHuuss npu (QUHAHCHpaHE HAa TPAHCIOPTHUTE MPOEKTH €, uYe TakKa
MPOBEXK/IaHATA KOXE3UOHHA TMOJUTUKA € B MpoTUBOpeure ¢ npuerure or EC nmoxkymeHTH 3a
YCTOMYMBO pa3BUTHUE Ha TpaHCHoOpTHarta cuctema. [Ipu paBHU Apyru ycnoBusi O6u Oun
NpeIroYeTeH TMPOEKT B MTHhTHA UHEAPACTPyKTypa CHOpSAMO TakbB B  JKEJIE30MMbTHA
uH(ppacTpyKTypa, a TOBa € B IPOTUBOPEUHE C €BpOIIeHicKaTa TPAHCIIOPTHA MOJIUTHKA.

[Tpu mpoekTuTe B MbTHA MHPPACTPYKTYpA HSIMA 3HAYCHHE KaKbB IIE € MPOICHTA Ha
JTUCKOHTHUpaHe, mopanu (akrta, ye He ce ompenens ¢unancoB neduiur. OT apyra crpaHa
JJIC e mpusnHar pasxon u ce ¢unancupa ot ¢ongosere Ha EC mpu mpoekTuTe B IbTHA
nH(ppacTpykTypa, 10KaTo B xkene3onbTHUTE TpoekTu JJIC He e mpu3HaT pa3xo.

3a npeacTaBeHus puMep no-rope, ako ce uaectupar 500 muH. aB. ¢ JJJAC B nmpoekt
B IMbTHAa UHPPACTPYKTYpa, Mopaau ¢akra ye HAMa TeHepupaHu npuxoau yuactueto Ha EC e
80% wmu 400 MuH. neBa. AKO CBhIIUTE Napu C€ WHBECTHUPAT B IPOEKT B HKEJIE30I'bTHA
uH(ppacTpyKTypa y4yacTHETO Ha OOIIHOCTTa me O0bae 14,56% wnu 72,776 MiH. eBa mnpu
roguiiad npuxoau ot 30 MIIH. JieBa W TOAWIIHM pa3xoau oT 10 muH. nmeBa (tabm.l). Ako
MPUXOUTE MOKpUBAT pasxoaute ydactreto Ha EC me 6b1ae 59,16% wim 295,801 muH. neBa.
EnvHCTBEHO ako TMPUXOAWTE HE TMOKPHUBAT pa3XxOJUTE JBaTra MpoeKkTa Ouxa Owim
PaBHOCTOMHU, HO TOBa 3a bbarapus He € U3MBJIHUMO, TOPAJN HUBATa Ha UHGPACTPYKTYPHUTE
TaKCH, KOUTO IIIalllaT >KEeNE30IMbTHUTE IPEBO3BAYM 3a IIOJ3BaHE HAa >KEIE30IbTHATA
uHppacTpykTypa. 3a Ja c€ YBEIMYM KOHKYPEHTOCHOCOOHOCTTa Ha >KEJIe30MbTHUTE
UHPPACTPYKTYPHU MPOEKTH € HEOOXOAMMO Ja c€ HaMalsAT MPUXOAUTE 3a OCHE(UIIMCHTHUTE,
HO TOBa I JOBEJE 10 3aTPyJHEHHS B MOJABP)KAHETO HA MPHUIOOUTUTE HOBU AKTHUBH CIIE]
peanu3anysi Ha UHBECTUITUUTE.

ToBa nmoka3Ba, 4e MeXJy KOXE€3MOHHATA MOJMTUKA U TpaHCHOpTHATA nojutuka Ha EC
HsIMa ChIIIACYBAHOCT M €IHOMOCOYHOCT Ha 1enute. [IpokiamupanaTa TpaHCIIOPTHA MOJUTHKA
Ha EC 3a npuopuTETHO pa3BUTHE HA KEJIE€30MBTHUSA TPAHCHOPT M MOCTUTAaHE HA YCTOMYMBO
pa3BUTHE HA TPAHCIOPTHUS CEKTOpP HE CE MOAKPENs OT KOXE3MOHHAaTa IOJIMTHKA, KOSATO €
Haco4yeHa TOYHO B IMPOTUBOMOJIOXKHATA Mocoka. Koxe3noHHara MoJUTUKA J1aBa MPEAUMCTBO
HAa MHBECTULIMUTE B IMbTHA HHPPACTPYKTypa U HapyllaBa KOHKYPEHTOCIOCOOHOCTTa Ha
JKEJIE30II'bTHUTE MTPOEKTH.

U3BOM

[IporieHTHTE HA JOUCKOHTUpPAHE W3MOJ3BAaHM TPU ONpeJeNsHe Ha (UHAHCOBUSA
nebunut u mpoueHta ydactue Ha EC B uHpacTpykTypHHUTE NpOeKTH, TpsOBa na ce
MPEBbPHAT B OCHOBEH yIpaBisiBall (GakTop Ha KOXE3HMOHHATA MOJUTUKA U B OCHOBEH (pakTop
3a MIOCTUTAHE Ha PacTeX, KaTo OTYATAT (PMHAHCOBHS PHCK Ha ChOTBETHHUTE CTPAHH OICHEH OT
MEXyHApOAHUTE (PMHAHCOBHU Ma3apu, Ype3 KPeAUTHUS PEHTUHT HA pEHTHHIOBUTE areHIINU.

[IporieHTa Ha OUCKOHTHpAHE HM3MOJ3BaH 3a ONpeAeisHe Ha (UHAHCOBHS NEPUIINT,
nporeHTa yuactue Ha EC BBB ()MHAHCHUpAHETO HA TPAHCIIOPTHHUTE MPOCKTH W aHaIu3a
pa3xoau — MOJI3M € OCHOBHA (DYHKIIMS HA KPSTUTHUS PSUTHUHT HA CTPAHHUTE U 32 BCSKA CTpaHa
e HeoOXomuMO WMEHHO Ha Ta3u 0a3a Ja ce OINpelend HOPMAaTUBEH IMPOICHT Ha
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nucKkoHTHpaHe. [Ipu mpomsiHa Ha KpeIUTHUS PEUTHHT ce IPOMEHS U CTOMHOCTTA Ha MPOLIEHTa
Ha JUCKOHTHPAHE.

Hapymena e kxoHkypeHTHaTa cpeia B cdepaTa Ha MPOEKTUTE OT TPAHCIOPTHHUSA
cektop. [Ipu paBHM Opyru yClOBHS MBTHUTE MPOEKTH Ca MO-aTPAKTUBHU OT JKEJIE30M'bTHUTE.
Hapymiena e monuTukaTa 3a HOCTUTaHE HA YCTOMYMBO pa3BUTHE B TPAHCIIOPTHU CEKTOP.

[Tpouentute puHancupanu ot EC 1o mbTHU U jKeIe30IbTHU IPOEKTH TPsiOBa Ja HE ca
€JHaKBH, a J1a ce oTueTe (pakTopa, 4e eAHHUTE TeHepHUpaT Mpuxoiu a apyrute He. Llenra e
00EKTHBHO Jla C€ HW3PaBHAT YCIOBUATA 32 KOHKYPEHTOCIIOCOOHOCT MEXIy JIBaTa THIIA
MPOEKTH.

JIUTEPATYPA:

[1] General Guidelines for cost benefit analysis for projects to be supported by the Cohesion
Fund and the European Regional Development Fund in 2007-2013, http://ec.europa.eu/
regional_policy/sources/docgener/guides/cost/guide2008_en.pdf.

[2] Guidelines for preparation of CBA in Transport sector (December 2008)
http://www.eufunds.bg/bg/page/23.

[3] Working Document 4: Guidance on the methodology for carrying out Cost-Benefit
Analysis.

[4] M3uckBaHus KbM aHATU3UTE 32 000cHOBKA Ha mpoekT 1o OII ,, Tpancnopt” , Bepcus 2.0
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TRANSPORT AND COHESION POLICY IN THE FINANCING OF
TRANSPORT INFRASTRUCTURE PROJECTS. PROBLEMSAND
REALITIES.

Todor Razmov
t.razmov@gmail.com

Todor Kableshkov University of Transport,
158 Geo Milev Street, Sofia,
BULGARIA

Key words: EU cohesion policy, transport policy, infrastructure projects, railway
infrastructure, road infrastructure, cost-benefit analysis

Abstract: The article examines several aspects of the EU cohesion and transport
policies, related to the grant funding of projects in the railway and road infrastructure
sectors.

The adegquacy was analyzed when accounting for the level of risk of the member states
and regions, as well as the financial efficiency of the cofinancing when determining the
financial deficit and the percentage of grant funding by the EU of the projectsin the transport
infrastructure, the competitiveness of the railway sector to attract the appropriate grant
funding and the priorities when choosing between a railway and a road project.

Conclusions were made related to the actual results of the applied approaches for the
realization of the EU transport and cohesion policy in the member states and in the Republic
of Bulgaria.
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Pestome: Tpancnopmvm e 20718M KOHCYMAMOP HA eHepeusi Kamo No-2078Mda 4acm e
Om He8b3CMAHOBAeMU USMOUHUYU OCHOBHO Hedm. C uzuepneanemo um ce Haniaza npuiazaue
Ha HO8U usmouHuyu 3a emepeus.. Hanpasen e ananuz ma mexnuueckume, UKOHOMUYecKume,
OpeaHU3AYUOHHUME NPOOAEMU CEBP3AHU C  GB3MOJICHUME AIMEPHAmusU. 6uo2opusd,
eneKkmpoeHepeus, 6000pP0o0 U Opy2u.

Ha 6azama na ananuza e nanpagena npoeHo3a 3a pazeumueno Ha mpaHcnopmHama
cucmema u MACMomo Ha pa3iudHume U008e MpaHcnopm 6 Hesl.

1. BBBEJIEHHUE

TparcnopThT € TONIsIM KOHCYMaTop Ha eHeprusi. OTHOCHTEIHUST I Ha U3MOJI3BAHUS
pecypc ce MpOMEHs B 3aBUCUMOCT OT KOJIMYECTBOTO HAa EHEPrOEMKHU IPOU3BOJICTBA B CTpaHATa.
3a 2000 romuHa, KOraTo BCE OIIE padoTexa ToJeMH MPEANPHTHs, TpaHcnopTa B PemyOmmka
Benrapust 6e3 Mopckust M TPHOOIPOBOAHUS € M3MOoi3Ball Maiko Haj 20% oT mpou3BeaeHaTa
eHeprus (enekTpuyecka, merpos, raz u Ap.) [1]. Ilpe3 2009 rogunHa TO3M mMOKa3aren ce €
yBenuumi Ha 32%, nopajy 3aKpUBaHETO Ha HAKOM €HEProeMKH Ipou3BojcTBa. [IpobiemsbT ce
3a610049aBa OT CTPYKTypaTa Ha ToBa morpedyeHne. OCBEH YacT OT KEJIC30IbTHHS U TPaJICKHSI
€JIEKTPUYECKH TPAHCIOPT BCHUYKHM OCTaHAIM KOHCYMHUpPAT HEBB3CTAHOBISIEMH EHEpPTruilHU
pecypcu ocHOBHO Ha He(T. JlenbT Ha enekTpuyecka eHeprusi ynorpedsBaHa B TpaHCIIOpTa €
non 3%.

Hsima TouHM TIpOTHO3M ciie[l KaKbB MEPUOA OT BpeMe IIe Ce M3uepnar MpUpOIHUTE
3amacu oT HedT U ra3. OT eJjHa CTpaHa ce OTKPUBAT M MPOYYBAT HOBU HAXOJMIIA , HO OT Jpyra
NOTPEOJICHUETO pacTe, KaKTO MOPaJIH yBeIHMYaBaHe Ha HACEIICHHETO Ha 3eMsATa TaKa U 3aImloTo B
crpanu karo Kutaii 1 MHnus koHcymanusiTa pacte ¢ BUCOKM TemmnoBe. OOI10 MHEHue €, 4e B
0003prMO OBJIeNIe ce OYaKBa HENOCTUI Ha TEYHH TOpWBA , a B IOCIEICTBUE M TIXHOTO
OKOHYATEJIHO U3YEplBaHEe, KOETO HEMHUHYEMO II€ C€ OTpa3d BbPXY pPa3BUTHETO Ha
TPAaHCIIOPTHATa CHUCTEMa M M€ TPOMEHH MSCTOTO Ha pPa3UYHUTE BHUIOBE TPAHCIIOPT.
[IporHo3ure 3a m3uepnBaHe Ha neTposia Bapupar ot 70 roaunu [3] no 46 roauHu cropen
noKIaaa Ha puaaHcoBara rpyna UBS. MHoOro npeny oKOHYaTeTHOTO 3vepriBane Ha Hadra 111e
ce MOsIBM HEJOCTUI BOJEL A0 DPA3KOTO IMOBMIIABaHE Ha HeroBure LeHU. Criopen HIKOU
M3TOYHHUIIM [2] 3a ABasieceT TOANHHM IIeHaTa MoXke J1a HapacHe ¢ 14%. Te3u daktu mokassar, 4e
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TPaHCIIOPTHATa CHUCTeMa B OmM3Kko Obaemie 1me ObIe Uu3MpaBeHa IMPel CEePHO3HO
MIPEIM3BUKATEIICTBO. AKO HE C€ HAMEPAT U MpEANpUeMaT pallMOHAHU PEIICHHS 3a 3aMsHa Ha
HEBH3CTAHOBIIIEMUTE EHEPUMHM M3TOYHUIM Ca BB3MOKHU HKOHOMHUYECKH M COLUAIHU
ChTpECEHHUs.

KakBu ca BB3MOXHHUTE aNTepHATHUBM Ha W3MOJI3BAHETO Ha HEPTONPOAYKTH B
TpaHCIOPTA. 3a M3BECTEH MEPHUOJA OT BpEeME Kpu3aTa MOXE Ja ce OOJNEKYH C MacoBOTO
U3I0JI3BaHE HAa METaH U MpornaH-OyTaH. 3amacuTe OT MPUPOACH ra3 Ile ce U34epnar mo-KbCHO
HO TOBa CaMo OTJiara mpooiema, a He TO pelaBa.

PeannuTe BH3MOKHOCTH 3a 3aMsiHA HA MPUPOJHUTE HEBH3CTAHOISEMH M3TOYHMIIU Ca:
OuoropuBa, eJleKTpHuYecKka eHeprus Bojgopon u Apyru. llocnemoBarenHo 1mie ObaaT
AHATM3UPAHU BBH3MOKHOCTHUTE 32 TAXHOTO IMPHUJIATaHE B PA3IMYHUTE BUIOBE TPAHCIOPT KATO
OCHOBHO IIle OBJIe OTYETEHO: TEXHHYECKH BBH3MOXKHOCT, HKOHOMHUYECKa €(EeKTUBHOCT,
npoOJIeMH ¢ OpraHu3aluaTa Ha IPEeBO3UTE U TII00aIHU TPOOIIEMH.

2. AHaIM3 HA BB3MOKHOCTHTE 32 MPWIaraHe Ha AJTEPHATHUBHH W3TOYHMIM HA
eHeprusi B TPaHCHopTA.

2.1 buoropusa

BuoornaHo TOpUBO Ce HAPUYAT BCUYKH BHJIOBE TCUHH, TBBPIHM M ra3000pa3HU TOPHBA,
KOUTO C€ MPOM3BEXKIAT OT OHMOJOTMYHM CypoBMHH. ToBa ca TropuBa MPOU3BENCHH OT
OpraHvYHa MaTepusi, CEJICKOCTOIMAHCKAa MPOIYKIUS, TbPBECHHA, OTMAAbLUA OT XPAaHUTEIHO-
BKyCOBaTa MPOMHUILICHOCT U Ap. TyK ce BKII0YBAT OCHOBHO: OMOIU3EIN, €TaHON U Ouoras.

2.1.1 TexHuueckHn BB3MOXHOCTH. He ChIIECTBYBAaT TEXHHUYECKH MPOOIEMH TIPH
MPOM3BOJICTBOTO HAa OHOTOpHBA W TAXHOTO W3MOJ3BAaHE B TPAHCIOPTHUTE CpPEICTBA.
smoctHata 3amsiHa Ha HedTa ChC COUPT M OMOAM3EN TPEIU3BHKBA HEOOXOIUMOCT OT
YaCTUYHU npeycrpoiicTBa Ha J[BI', HO TOBa € HaITBbJIHO OCBHIIECTBUMO.

2.1.2 Uxonommuecka edextuBHOCT. Odeprute 3a 1000 nmutpa Omommsen ca OKOJIO
2000neBa 6e3 JIJIC. Kato ce otuurtaT M pa3xoauTe MO AUCTpUOyIMs U medanda 1 nuTep ce
nponasa 3a Haj 3 /Tpw/ neBa. TaBa m3riexna OMM3KO O CeraimiHaTta [eHa Ha JU3EIO0BOTO
TOPHBO, HO aKO C€ OTYeTe, 4Ye OMOroprBaTa HE ca HATOBAPEHH C aKIIM3H, TO M3MOI3BAHETO UM
ce OKa3Ba OKOJIO JIBA ITBTU MO-CKBIIO.

2.1.3 TIlpobnemu c opraHu3anusaTa Ha MpeBo3uTe. buoropmBata ca NBHIHOIECHEH
3aMEeCTHUTEN Ha CHIIECTBYBAIUTE TOPUBA U HE TMPOMCHAT HAYMHUTE HA 3apexIaHe U Ipooer.
EnvHCTBEHO 3apek/IaHeTO C €TaHOJ U3MCKBA JOMBIHUTEIHHU KOJIOHKH.

2.1.4 T'mobayau mpoOsemu. [IpoW3BOACTBOTO Ha OHOTOpPHBAa OT CEIICKOCTOIIAHCKA
NPOAYKIMS M3UCKBa rojemu iomu. Cropes [2] oT enuH xekrap panuua ce npoussexaa 1500
mutpa Macino. [Ipubnu3urenHUTe pa3ueTd MOKas3Bar, ye 3a TpaHcnopT B Pbwarapus 3a nBa
MUJIMOHA TOHA TMETPOJ ca HeoOXonuMu moBede oT 1.3 MuiIMoHa xekTapa oOpaboTBaeMa 3eMsl.
[To marnam ot [1] ToBa € okoso 38% OT BCWYKM TMOceBU IuIomM Ha bwirapus. [IpobieMsbT ce
3a1pJI004YaBa OT CICAHUTE TOMBIHUTEIHU (PaKTOPH:

- Hacenenmero Ha 3emsiTa ce yBelMuYaBa M C€ YBEIMYaBa KOHCyMalMsATa Ha XpaHU.
3a0ens3Ba ce MOCKBIIBAHE Ha CEJICKOCTOMAHCKATa MPOIYKIIHsI, KOETO TOMBIHUTEIHO HaMalsiBa
WKOHOMHUYECKaTa eQeKTHBHOCT Ha OworopuBara. Eto 3amo EC crmpa cyOcuampane Ha
6uoropusata ot 2020 roauHa;

- TpsOBa na ce oTueTe, Ye ChBPEMEHHOTO CEJICKO MPOU3BOCTBO U3UCKBA U3ITOJI3BAHETO
Ha TOJIEMHU KOJIMYECTBA U3KYCTBEHH TOPOBE. 3a TAXHOTO MPOU3BOACTBO CE€ U3IMON3BA MPHUPOJICH
ra3, KOWTO CBIIO € H3UepHaeM HU3TOYHMK. HambIHO € BB3MOXKHO ACPUIMTHT WK
MPEKOMEPHOTO OCKBIISIBAHE HA TOPOBETE J1a AOBE/E IO HaMallsiBaHE Ha JOOMBHUTE ChC CEPUO3HU
r7100aJIHHA OCIIEIHIIN;

- Hpyr ¢axT, KONTO OOMKHOBEHO HE C€ OT4YMTa, 4e HedTa OCBEH KaTo eHepruiiHa
CypOBHHA C€ M3MOJI3Ba 32 MPOU3BOACTBO Ha mojuMepu. CIUpaHETO Ha TAXHOTO MPOU3BOJICTBO
I Ce OTpa3u HEraTUBHO BBHPXY BCUYKHU ACMEKTH HA CHBPEMEHHUS KUBOT. SICHO e, ue 4yacT oT
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OpraHM4HaTa Maca OT CEJICKOTO M TOPCKOTO CTOMAHCTBO Ie¢ TpsiOBa J1a c€ HAcOo4YM KbM
MPOM3BOJICTBOTO HA IJIACTMACH WJIH TSIXHOTO 3aMECTBAHE.

2.1.4 3akmouenue. buoropmBara HsMa na Morar Ja 3aMecTsAT HedTa W Jaxe €
BB3MOXKHO TSXHaTa ynorpeda aa Obae orpannueHa. Llenecho0pa3Ho M3BECTHH KOJIMYECTBA A
ce MPOM3BEXKJAT OT OTHAIHU MPOAYKTH HAmpuUMep OTpabOTEeHH Ma3HHHU. Te IIe ce HacodaT
KBbM BB3JIyIIHUS TPAHCIIOPT, KBIECTO IPYTUTE aNTEPHATUBU Ca MHOTO CKBITH.

2.2 EnexrpuiecTtBo

Enexrpuueckata eHepruss € Hali-yHHMBEpcalHa M € OCHOBAa Ha CBhBpPEMEHHATa
muBwiIn3anus. OCHOBHO HEWHO NPEIUMMCTBO € BB3MOXKHOCTTA Jla C€ MPOM3BEXIa OT
BBH3CTAHOBAEMH M3TOYHHUIM (BOJAA, CI'BHIIE W BATHP) WIM OT PECypCcH, KOMTO HsAMa Ja Ce
U3YCPIAT B OJIM3KA TIEPCIICKTURA SIPESHU W TEPMOSIIPCHA TEXHOJIOTHH.

Bb3MoXkHOCTHTE 32 TIPSAKO M3IONI3BAaHE Ha eNEKTpUYEecKa €HEeprusl B TPaHCIIOPTa ca TPU:
Yype3 BBHHIIHO 3aXpaHBaHE OT TOKOIPEHOCHA MPEXa, Ype3 aKyMyJIATOpHU OaTepuu U COJIAPHO
3aJIBUKBAHE.

[TBpBHAT BUI € TPATUIIMOHEH 0COOCHO B JKEJIE30IIBTHUS M TPAJICKus TpaHcopT. Hama
na ObJie aHaTM3UpaH MoAPOOHO, HO € HEOOXOUMO /1a ObJe OTUYUTAH MIPU PA3TUIHUTE BAPUAHTU
3a pa3BUTHE HA TPAHCIOPTHATA CHUCTEMA, 3aIOTO HETOBUTE BH3MOXHOCTH Ca TMO-ITUPOKU OT
CETaIIHOTO MYy Pa3lpPOCTpaHEHHE.

2.2.1 TexHuuecku BB3MOXKHOCTU. Pa3paboTBaHETO Ha €JIEKTPOABTOMOOWIM C
aKyMyJIaTOpHO 33/IBIKBaHE € Bede BBB (hazaTa Ha CEpUUHOTO MPOU3BOJICTBO M peauia GUpMu
mpeniaraT CBOMTE W3AENUs Ha Ta3zapa. [eXHUYECKUTE XapaKTepUCTUKA Ha MacOBOTO
npou3BoJcTBO ca ckopocT A0 100 km/h,nmpoGer ¢ enno 3apexnane g0 160 xkunometpa. Haii-
npojaBaHus 3a cera aBromobun e ,,Opel- Ampera” ¢ makcumaiiHa ckopocT 160 km/h, mpoGer
ot 40 no 80 km u nena oxono 86 000 neBa. Kommanusita Tesla mpousBexxia B orpaHUYeHU
KoJMuecTBa aBToMoOMIM ¢ mpoder 320 km, HO ¢ MHOrO ToysiMa OaTeps M BHCOKA IICHA.
Nissan-Leaf e ¢ mpo6er 150 km u niena oxono 80 000 nesa.

OCHOBHUS TEXHUYECKHU MTPOOJIEM Ha SIIEKTPUICCKUTE aBTOMOOWIIM € MAJIKHUS KaraliuTeT
Ha aKyMyJaTopHaTa OaTepus BOZACII 0 MalbK mpoder. ['onsaMoTo Bpeme 3a 3apexaane 4 vaca
pyY HOpMaJHU yciaoBus U 20 min MpH yCKOPEH peXHUM BOJM O OrpaHMuYaBaHe cdepara Ha
TAXHOTO mpuiokeHue. Cepro3HU KONEKTHBH PabOTAT MO Ch3laBaHE HA HOBU TEXHOJIOTUU
HAIpUMeEp Ha JIMTHEBO-BB3IYIIHU TMo3BoJsBamy mpoder mo 800 km. Ako TakbB HaydeH
,,IIPOOMB” ce OCBHIIECTBU, TO H300pa MEXAYy KOHKYpPEHTHHTE BB3MOXKHOCTU , Hai-Beue C
BOJIOPOJIHUTE TEXHOJIOTHH, IIC CE OCHINECTBSIBA CIUHCTBEHO Ha 0a3ara Ha WKOHOMHYECKaTa
eNIeChOOPa3HOCT.

[TpunoxeHreTo Ha aKyMyJIaTOPHO 33JIBM)KBAHE BB BB3IYITHHUS U MOPCKHS TPAHCTIOPT
€ MPaKTHYECKH HEBBb3MOXKHO, TTOPA/IM TOJIIMaTa Maca U MaJilkata eHeproeMKOCT.

[Ilo ce oTHacs OO CONIAPHUTE 3aJBIXKBAHWS BBIPEKH, Y€ HMMa EKCIICPUMEHTH 3a
TSXHOTO TpWJIaraHe B aBTOMOOWIHUS,BB3IYIIHUS U BOJEHHS TPAHCIOPT, HATUYHUETO UM €
CWJIHO OTrPAaHMYEHO TIOpaJW MajKkaTta TeHepupaHa MolHocT. Hanpumep emuH Kopad
toBapoHocumocT oT 10 000 Tona ¢ momHOCT Ha auratens okoio 25 000 kw. 3a cp3naBaneTo
Ha Tasy MOLIHOCT ca Heobxomumu 178 000 m® comapHH maHesH pyu mpousBoxutenHoct 0.14
kw/m?. Pasmonaraemara kopaGHa mioms ¢ okoio 300 IbTH Mo-MaJIKa.

2.2.2 HxoHommuecka eQeKTHBHOCT. [Ipemiaranute eneKTpoMOOWIM 3a cera ca
3HAYUTEIHO TO-CKBIIM OT AaHAJOTMYHUTE aBTOMOOWIM C JBUTATENM C BBTPEIIHO TOpEHE.
JlombITHUTETHO TPsiOBa J1a ce OTYeTe, Ue MpH OmpeeiicH Opoi 3apekaane ¢ HeoOXOoaMMO 1a ce
cMeHsl ckbnara Oarepus. Hampumep, ako ce mpuemMe, 4ye MMa U YCKOPEHO 3apekIaHe Ha-
MassBamo pecypea cpeqro ce peammsupar 1000 nuksia Ha Beceku 100 km, To Ha 100 000 km
TpsiOBa Jja ce 3aKyMyBa HOB aKyMyJIaTop T.€. JombJIHUTeNnHO noeue oT 5 000 lv. Enepruunure
Pa3xoiy U €IEKTPOABTOMOOMINTE Ca 3HAUUTETHO TTO-MajKu. ToBa ce IbKU
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ocHOBHO Ha no-Bucokust KII/[ Ha enektpuueckute apurarenu 92% Taka v Ha TO-HUCKUTE LIEHU
Ha eJeKTpuyeckara eneprus. Hskoil aBTopu maBaT HUCKH paszxoau ot 2,9 Iv/100 km, a B [4]
1.28 Iv/100 km. HemocTaThk Ha T€3W H3YHMCICHUS €, Y€ HE CE TPABSIT NMPH YETHAKBEHU yCIIOBUS,
€HAaKbB KJIAC HAa aBTOMOOWIIMTE, €THAKBU CKOPOCTH W APYTd MBTHU YCIOBHA. 3a Ja ce
OTCTpaHU TOBA MPOTHUBOpPEYHE € HEOOXOAUMO Jla C€ M3XOJU OT YCIOBHUSATA 3a MPHUOIU3UTETHO
paBEeHCTBO Ha paboTara, CIeIOBATEIIHO U SHEPrUATa M3PA3XOJBaHa 3a MPUABIKBAHETO HA JIBA
aBromMoOmia ot A o b nipu exnakBu ckopoctu. [Ipu Ta3u npeanoctaBka pa3ivkara B KpaiHUs
pa3xon Ha eHeprus e 3aBucu enuHcTBeHO oT KIIJ[ m nenata Ha eHeproHocutens. bes na ce
JaBaT nmoapoOHuTe hopMyIH JIecHO Moxe Aa ce Buau, ue npu KI1/] na nuzenos nuraten 40%
u neiicrBamute nenn 1 MJ crpysa 0.18 lv. 3a enektpomoOun npu KoeUIIMEHT Ha MOJIE3HO
neiictBue Ha enekrpuueckus auraren 0.92 % u 20% 3aryou mpu 3apexxaane ctpysa 0.07 lv.
Bwxkna ce, ye mpu peanHa eKCIUIOATAIMs M3MOJI3BAHETO HA ENEKTPUYECKH aBTOMOOWIIH IIIe
ObJie OKOJIO 2 MBTH MO-€BTHHO. AKO C€ OTYETE HaJIM4Yhe Ha akKlU3 B LIEHATa Ha JTU3EI0BOTO
TOPHBO, TO 32 OOIIECTBOTO Ta3H Pa3liMKa € J0CTa MO-MajKa.

2.2.3 TIpoGiiemu ¢ opranu3anmsaTa Ha mpeBo3uTe. KbCchsaT MpoOer u ToJIEMUST PECTOn
3a 3apeXkIaHe 3HAUYUTEIHO YIbJKaBaT 00IIOTO BpeMe 3a mpuaBkBaHe. [Ipu aHanmza Ha Te3u
(daxTopu TpsIOBa Ja ce OTYeTaT U CIEAHUTE YTEKHSABALIN 0OCTOSATENCTBA. T.K. eleKTpruuecKaTa
€Heprus He MOXE /a C€ MPEXBbpIsA, KaKTO TEYHHTE TOpHUBa TO MPH IBJIBI BT 3apexkaaHe
TpsiOBa J1a ce€ M3BBPIIBA IMPEIU OKOHYATEIHOTO H3Ipa3BaHE, KOETO CKbCSBA MaKCHMAJHUS
npober ¢ moBede oT 10%. OcBeH TOBa 3apsAgHHUTE CTAaHIMK II€ ObJAT Ha OIpPEIeICHU
pa3CTOSHUS, KOUTO B ClIaboHaceNieHuTe paiiorn MoraT fa ca Ha 30-40 km. ITo te3m mpuuuHH
cpenHus mpoOer Mexay ABe 3apexknanus me 0bae ¢ 30 -50 km mo-manbk 0T MakCHUMaTHUS.
[Ipu ceramrnute enekTpoaBroMoouIN MbTyBaHeTo oT Codust 10 MopeTo 6u ce yabkuio ¢ 40-
50 munyTH. M3mon3BaHeTo Ha KIMMATUK WM OMOTJCHUE Ie HaManu mpobdera ¢ okomno 20%.
Jpyr mpobiieMm € HeoOXOIUMOCTTa OT MHOTO ToJisiM Opoil KOJOHKH 3a 3apexaaHe. AKO ce
npueMe cpesieH mpoler 3a 3apekIaHe Ha aBTOMOOMIIA ¢ JBUTATeN 3a BhTpelHo ropere 400 km,
U CPEIHOTO BpEME 3a 3apeXkaHe 5 MUHYTH, TO IPU CEraliHaTa MHTEH3MBHOCT Ha NPEBO3U U
CTaHJApTHU Ha 00CITyKBaHE ca HEOOXOAUMU 16 MbTH NOBEYE 3aPSAHU CAUHUIIH.

2.2.4 T'moGamau pobaemu. EnekTpudeckusT TpaHCTIOPT € Half-eKOJIOTHYHHS OT BCUYKH
JpyTy BUAOBE. BhIpeku ToBa mpu MacoBara 3aMsiHa Ha TEYHUTE TOPUBA C € ENEKTPUIECTBO I1Ie
BB3HUKHAT CJICTHUTE TPOOIIEeMU:

OCHOBHUST € CBBbP3aH C HEBb3MOXKHOCTTA 32 ,,CKIIaupaHe” Ha eleKTpoeHeprusTa. T.x.
BCEKU COOCTBEHUK I1I€ pelliaBa, Kora Jia 3apesk/ia CBOETO TPAHCIIOPTHO CPEJCTBO IIE CE MOTyYn
[ToacoHOB TOTOK CBHOUTHSA, KOWTO C€ XapakTepuszupa C ToisiMa jaucnepcus. Tasu
HEpaBHOMEPHOCT B MOTPEOJIEHUETO MHOIO TPYJIHO III€ Ce€ MoeMa OT eHeprocucremara. Ore
noseue, ue cien 40-50 ronuHu OCHOBHUTE enekTporpousBoautenu e 6paat AEL] u BULIL

BB3MOXHO € eleKTpOonpon3BOICTBOTO J1a CE U3MECTH C M3rpaKIAaHe Ha ()OTOBOJITAMYHU
IEHTPOBE B MycTUHHHUTE obnacTu. [IpeHochT Ha enekTpuuecka eHeprus 1o EBpormeiickute u
A3BHMaTCKUTE KOHCYMaTOpH 1ie Obe CBbP3aH C OTPOMHHU 3aryOu.

Jlpyr npoOieM e BoeHHaTa TeXHUKa. [IpunaraneTo Ha akyMyJIaTOpHO 3aJBHKBaHE TaM
BbOOIIE He ce jauckythupa. OCBEH YHCTO TEXHMYECKHM NPUYMHHM CUCTEMHUTE 3a
€JIeKTpO3axpaHBaHe ca MHOTO YS3BUMHU Tpu OoliHU aeicTBus. ETo 3amo HAMa 1ga otmaaHe
HEOOXOIMMOCTTA OT CHHTETUYHH TOPUBA BOJIOPOT M IPYTH.

2.3 BopopoabT

BopopoabsT € yHuBepcasiHO ropuBo. Moke Ja ce HU3M0i3Ba BbB BCHUUKHU BHIOBE
neurateny. OCBeH TOBa MOXeE J1a 3aXpaHBa BOJOPOJIHU KIETKH MPOU3BEKIAIIN EIEKTPUUECTBO
3a XMOpHUIHU TPAHCIIOPTHU cpelcTBa. T.K. IPH HErOBOTO M3rapsiHE ce MojlyyaBa BOJa, TO TOH €
HEeH34epIiaemM.
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[TomydaBaHeTo Ha BOAOPOJ MOXKE J1a C€ U3BBPILU [0 MHOTO CIIOCOOM:OT IPUPOJICH a3,
CJIEKTPOJIM3a Ha BOJA, TEPMUYHO pazjiaraHe, OMOTEXHOJOIMH C M3IMON3BAaHE Ha CIICHHAIHU
OakTepuu W pasiiaraHe Ha CEpOBOIOPO] HAMHPAIII C€ B TOJIeMH KosrdecTBa B UepHo mope [5].

2.3.1 Texuuueckun mpobiaeMu. 3a pa3nuka OT EJNeKTPHUECKUTE aBTOMOOWIH
IPOU3BOJICTBOTO HAa TPAHCIOPTHHU CPEACTBA 3aJBMKBAHM WU3IUIO C BOJAOPOJA € B HayajeH
craguu. Hskonko ¢upmu Nmpou3BeXIaal aBTOMOOWJIM C JBUTaTelId C BBTPEIIHO TOpPEHE U
XUOpUAN C BOJAOPOJHM KJIETKH. ABTOMOOMIINTE 3a/IBU)KBAHH C BOJOPOJ MOTaT /1a U3IOI3BaT U
OCH3MH M UMaT ChUIUTE TEXHUYECKU XapakTepuctuku. Hanpumep xoina na BMW nBuraten c
285 xoHCKHU cuiH, MakcumaniHa ckopocT 302 km/h, yckopsiane go 100 km/h 3a 6 cexyHau.
[TpoGerspT ¢ eqHO 3apexkaHe € ChIIO ChbU3MEpHM. MMa eKCIepMMEHTH M ChC CaMOJIETH U
kopabu. B Pycus mpe3 2009 rogmna ca m3Bbprienn 60 monera ¢ TY-155 3axpanBanu ¢
BOJIOPOA B TeYHO cheTosiHME. OnuTH ca npaBeHu U B Mcmanus ¢ GesnuioreH bounr. Mma
NPOU3BEACHN aBTOOYCH, eKcliepuMeHTH ¢ kopabu B Wcmangus u ap. ,,Honda” mpemnara Ha
JIM3UHT aBTOMOOMII C TOPUBHH KJIETKH ¢ Tipoder 430 km.

OCHOBEH TEXHMYECKA TPOOJIEM TMpH W3MOJ3BAHETO HA BOAOPOJIA € HETOBOTO
cbxpaHenue. Cnen n3BectHata karactpoda B CAILl ¢ nupmxadbi ,,XuHaeHOYpr” chllecTBYBa
U MHEHHUETO, Y€ U3MOJI3BAaHETO MY € CBBbP3aHO C HEONpaBJaHU pUCKOBE. J[eHCTBUTENHOCTTA €
paznuuHa. ToBa ce MOTBBbpXKIaBa OT cieJHUTE (DaKTH: TOM MMa IO-BUCOKA TeMIepaTypa Ha
3anajnBaHe OoT OE€H3MHa, MHOIO € JIEK U CE pa3celiBa B OKOJIHOTO NPOCTPAHCTBO, npe3 [IbpBara
CBETOBHA BOWHa JUPWKAOBJI IBJECH C BOAOPOJ € YJIy4deH OT HSKOJIKO CHapsla, HO HE ce €
BB3IUIAMEHWII, HAIIPAaBEHUTE OMUTH ¢ pe3epBoapure Ha BMW Ha cunHu ynapu u temmiepaTtypa
1000° C e ca JIOBEJIH 10 3alajIBaHe.

CpxpaHsBaHETO Ha BOJOPOJ] MOXKE Jla C€ U3BBPIIBA 10 HAKOJIKO HAYMHA BCEKH OT KOUTO
UMa MPeAUMCTBA U HEJOCTaThlM. V3mosn3BaHe Ha OyTWIIKM ChC CI'bCTEH Bojopoa. Hampumep
Aston Martin nma 4 cBBpPX3IpaBu pe3epBoapu ¢ KapOOHOBH HHUIIKK ¢ Hamsarane 340 Bapa.
Hanuunero Ha o0eMHH pe3epBoapu Hajara yBeluueHHe Ha raGaputure. M3monsBaHeTo Ha
TEUEH BOJIOPOJ] € CBBP3aHO C MPOOJIEMH IO M30JIAIMATA, Ch3aBaHe M MOIbpKaHE Ha MHOTO
HHCKa TeMIlepaTypa Ha BTeUHsBaHe. Bb3MOXKHU ca U APYrM HAUMHU 32 ChbXPaHIBAHE - METAJIHU
cheMHEHHs U pyru. Bee ome HsAMa oOIIONpHET U3BOJ KOW OT TAX € Hai-Z0OBp, KaKTO aKo
MKOHOMUYECKH TaKa U OT IVIeJJHA TOUKa Ha O€30MacHOCTTA.

2.3.2 HkoHommuecka edekTHBHOCT. Hsma odunuamiHu [eHH Ha aBTOMOOWIH
3aJIBIDKBAHM H3LUIO C BOAOPOJ, HO MOXE Jia ce Mpearojara, ye T.K. pa3iuKara € caMo B
pe3epBoapuTe, TO LieHaTa 11e ObJIe MaJIKO M0-BUCOKa OT Ta3u Ha craHaaptHute. 1o ce oTHacs
JI0 TEKYLIUTE Pa3XOAU CBbP3aHU C €HEPIrOHOCUTENS OCHOBEH MPOOJIeM € HeyCTaHOBEHATa 1ieHa
Ha Bojopoaa. [To mannu ot [6] u [2] 3a CAIL] niennte Bapupat ot 4.5 $/kg npu mpou3BOACTBO
OT MPHUPOJICH Ta3, 6.5-9 $/kg ot aromuu nentpamu 10 12 $/kg ot comapm.

3a HaIM YCJOBUS MOXE Jla C€ OIpeleNy NpUuOIM3UTENHAa TeopeTHUYHa LieHa. AKO ce
npueme, e npu KT/ 0.9 3a mpou3BoaCTBOTO HA €MH KUJIOTPaM BOAOPOI ca Heobxomumu 60
KWh enexrpoeneprusi u mpomsBoactBoro me € kbM AELl ¢ mpousBojcTBeHa IieHa Ha
enextpoeHeprusta 0.051v/KWh, To eneprusita 3a mpon3BoJCTBOTO Ha €IMH KUJIOTPaM BOZOPOJ
mie crpyBa 3lv. Kbm TOBa TpsibBa ma ce m0o0aBAT pa3xoad 3a IMPOU3BOJCTBO, JTOCTABKA,
JUCTpuOyIMs, AaHblu U Ap. OckblsgBaHeTO 1ie Obae 2-3 MbTU T.e. KpaliHaTa IieHa Iie Ob/e
Mexay 6-9 lv/kg. Cauta ce, 4e enuH KIJIorpaM BOJOPO MOXKE Jla 3aMeCTH 3.7 nuTpa OCH3WH,
KOETO TMpH CErallHWTEe IIEHU IIe CTpyBa MNpuOausutenHo 5.5 nea. ToBa IoKa3Ba,ue
M3M0JI3BAHETO Ha BOJOPO/I IIPH CETAIIHUTE IICHU Ha BOAaTa 1ie Obe Mo-Hee(PEeKTUBHO.

W3non3BaHeTo Ha BOJOPOA € TMO-CIOKHO U IO-CKBIIO OT CETallHUTE CHCTEMHU
ynoTpeOsiBalid METaH WM TpomnaH-OyTaH, CJIeIOBaTEIHO MAacOBOTO My mpwiaraHe B JIBIT
MOXe€ J1a Ce OYaKBa €/1Ba Clie/l OKOHYATEITHOTO N3YEPIBaHE U HAa Ta30BUTE HAXOAUINA.

2.3.3 Opranuzanust Ha mipeBo3ute. [lopagu ToBa, e BOJAOPOJIHUTE aBTOMOOWIM MMAT
CBUIUTE TEXHUYECKH U EKCIUIOATAllMOHHU XapaKTEePUCTUKU, TO ChHIIECTBEHH IPOMEHU B
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OpraHu3alusITa Ha MPEeBO3MUTE HAMA Ja MMa. BpemeTo 3a 3apexnaHe 1ie € ChlIOCTaBUMO C TOBa
Ha CEralrHUTe aBTOMOOWIIN C Ta30BH ypeaou.

2.3.4 T'nobaau npobiemu. MacoBOTO M3MOJI3BaHE B OBJEIIEC BPeMe Ha BOJIOPOJI MMa
cienHute npeauMmctia: [Ipor3BoICTBOTO MOXKeE /12 U3MOJ3BA MEPUOIUTE HA HUCKA KOHCYMAIUs
Ha eJIEKTPUUECKa EHEprusl KaTo CIIy>KU 3a PEeryJjiaTop Ha eHeprocucreMara, TpaHCIIOPTHPAHETO
Ha BOJOPOJ € C MO-MaJKH 3aryOM OT TpeHOca Ha eJEKTPUYeCKa EHEeprus Ha JajeuHu
pa3CTOsSHUS, MOTaT Ja Ce M3MOJ3BaT ChUIECTBYBAIUTE Ta30MpPOBOAM CJell M3YepIBaHE Ha
ra30BUTE HAXOMMIIA, MOXKE J1a ChXPaHSBAT 3aMacu , KOETO € BaXKHO BHB BOCHHATA 00J1aCT, IpU
KpPHU3U U aBapuM.

2.4 Ipyru Bb3MOKHOCTH

CrplniecTBYBaT U APYTd BH3MOXKHOCTH 32 3aMsHA TETPOJIa KaTo: CI'bCTEH BB3AYX, Iapa,
MaxoBHUIM U Apyru. CrbcTeHara mapa ce M3MOoJ3Ba OT/IaBHA 3a MAHEBPEHH JIOKOMOTHBH BBB
B3puBOoNacHa cpeaa. CymnmepMaxoBHIIUTE 3a cera ca B cepara Ha TCOPETUIHUTE pa3padoTku. B
Hall-HampeZHal CTaJui € W3MOJ3BAaHeTO Ha CrbCTeH BB3AyX. B MHmus ce mpensmxkia
MIPOM3BOJICTBO HAa aBTOMOOWJIM C TIOKa3aTelid Ha TpoOera W IieHa MO-I00puW OT Te3W Ha
€JIeKTPOMOOHUITHTE.

3. BapuanTu 3a pa3BuUTHEe HA TPAHCIOPTHATA CHCTeMa cJie] H3YepNBAaHETO Ha
He()TeHUTE 3a1acH

[Ipu ananm3a Ha OBACHIOTO pa3BUTHE HA TPAHCIIOpTa TPsOBa Ja CE€ OTTOBOPH Ha
CIIEJTHUTE JIBa BBIIPOCA:

- KakBo e Obuemniero Ha WHAMBHAYAIHUS TPAHCIOPT M HETOBOTO CHOTHOIIEHHUE C
oOmiecTBeH?

- Kax m1e ce u3mens possita ¥ MSICTOTO Ha Pa3IMuHUTE BUI0BE TPAHCIIOPT?

Ha BTOpUs BBIIPOC MOKE /1a C€ OTTOBOPH C MO-TOJIsIMA CTEMEH Ha TOCTOBEPHOCT T.K. TaM
JIEMCTBAT OCHOBHO MKOHOMHYECKH (hakTopH. [TbpBUS BBIIPOC 3aBUCH OT JKEIAHUETO HA Xopara
3a HE3aBHCHUMOCT, 3alI0TO U CE€ra B MHOTO CIy4ad M3MOJI3BAHETO Ha OOIECTBEH TPAHCIIOPT € C
MO-MaJIK{ Pa3Xxo/M, HO TOBA HE OTpaHNYaBa JICKUTE aBTOMOOUITH.

Ot rnenHa TOYKa Ha OOIECTBEHHS HWHTEPEC MACOBHST OOIIECTBEH ITbTHUYECKU
tparcnopt (MOIIT) e no-go6sp. Toit Ma 3HAYUTEITHO MMO-MAJIKK SHEPTUIHU Pa3Xoau U € To-
OesomaceH. HapacTBanero Ha HaceleHHMETO M ypOaHM3alUATa BOIAT IO TOBUILIABAHE
kauecTBOoTO HAa MOIIT, 3a1110TO0 HapacHaIUTE MHPTHUKOMOTOILIXA BOJIAT JI0 MO-BUCOKA YECTOTa Ha
IBIDKEHHE W 10 TOBEYE IUPEKTHU BPBH3KU, a TOBA Ca OCHOBHHUTE (hakTopu 3a HU300D.
JombaHUTETHA BB3MOXKHOCT 32 OTpaHMYaBaHE HA JIMYHUTE aBTOMOOWIM € BBHBEXKIAaHE Ha
cUCTEMa 3a KOJIM MO/ HaeM C eJEKTPHUYECKO 3aJBM)KBAHE WM CI'bCTEH BB3AYyX Ha MO-HUCKU
neHu. KakbpBTO M Hampenbk Ja HampaBH HayKaTa U TEXHUKATa Pa3XOAUTE 3a WHIUBUIYyaJIeH
TPaHCHOPT IIe HapacTBat nmo-0bp30 ot Te3u Ha MOIIT. [To-BeposiTHO € ToBa HapacTBaHE Ja HE
JIOBEZIEe 0 MaCOBO OTKa3BaHE Ha JICKUsI aBTOMOOWI. AKO TOBA MPEANOIOKEHHE C€ OKaXKE BIPHO
U HE ce MOSIBAT PEBOJIOIMOHHU HAYYHU OTKPUTHS, TO HAl-BEPOSITHO € CETAIlIHUTE aBTOMOOMIN
na ObJaT 3aMEHEHHU C CJIEKTPUIECKH XUOPUIU C BOAOPOIHU KICTKH.

3a apyruTe BUAOBE TPAHCIOPT HAl-BEPOATHO € CJIETHOTO pa3BuTHe. JKene30mbTHHUS
TPAHCIIOPT € Hal-MaJIKO 3acerHaTHs OT JiurcaTa Ha HedT. EcTecTBeHO TOM IIe moeme 4acT OT
TOBApUTE M MBTHUYECKUTE MPEBO3U OT aBTOMOOWIHMSA, BB3AYIIHUS U BOAHUS TpaHcmopt. Llle
ce YyBelIMYaBa W JIGBT HAa KOMOWHHpPAHHTE TIPEBO3W Hail-BeYe HA KOHTCHHEpHU U
nonypemapkeTra. CTeneHTa Ha TOBa pa3BUTHE 1€ 3aBUCH Hal-Beue OT IIEHWTE Ha BOAOPOJA U
HAy4YHO-TeXHHUECKUs nporpec. [Ipu Hall-TeKKH 3a JPYTUTE BUIOBE TPAHCIIOPT YCIOBUS, JCIIBT
Ha JKeJIe30IIbTHUS TPAHCIOPT HAMA J]a c€ BbPHE KbM pa3Mmepa oT cpenarta Ha XX Bek. OCHOBHA
MpPUYMHA 32 TOBA € CHIIECTBYBAaHETO Ha JOOpE pa3BUTa M KayeCTBEHaA IIOCEiHa Mpexa. Jlopu
MpY MHOTO BHUCOKH IIEHU Ha alTepHATHBHUTE TOPUBA CHIIECTBYBA BH3MOXKHOCT 3a Ch3/IaBaHE
Ha CHUCTEMa OT €JIEKTPO3aXxpaHBaHE M0 OCHOBHUTE ITHTHU apTEPUU, KOETO € MHOTO MO-€BTUHO
OT CTPOUTEJICTBOTO Ha HOBU €NEKTPUDUIIUPAHU 5KEITe30IIBTHU JIMHUH.
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IIpn aBTOMOOWIHMS TOBapeH TPAHCIOPT €(PEeKTUBHOCTTA HA JAJEYHHUTE IPEBO3U e
HaMajee M Ie Ce YBEJIMYM JeIbT Ha KOMOMHHMpaHUTE. ABTOOYCHHTE INPEBO3M HAa CPEIHU
pa3CTOSIHUSA IIE C€ 3amas3sAT ¢ Bb3MOXKHOCT 3a MOSBSIBAHE Ha TPOJIEHOyCH MEXKAy IpaioBeTe.

IIfo ce oTHacs O IMBTHUYECKUTE NPEBO3U HA JAJIECYHU PA3CTOSHUS Ca BB3MOXKHHU U
JIBaTa KpaliHA BapHaHTA. 3alla3BaHe Ha CETAIHUA BUCOK JsUT WM ITBJIHOTO UM CIIUPAHE.

Be3aymnusat TpaHcnopr e ObJe HaM-CHIIHO 3acerHaT OT ObJeIuTe HpPOMEHH.
[IpyuumnHuTe ca nBe:

- Toii nMa Hall-BUCOK 51 HA €HEPTUHHHUTE Pa3XOaU B C€OECTOMHOCTTAa HAa IPEBO3UTE U
CJIEIOBATENIHO LIEHUTE MY Ille HapacTBaT Haif-0bp30.

- TexHudecknuTe peleHus 3a 3aMECTBAHE HAa KEPOCHHA Ca CKBIIM M yBeIM4YaBaT Macara
Ha CaMOJIETHTE.

Mma onuty 3a MponU3BOACTBOTO HA FOPUBO OT KUCJIOPOJ U BBIVIEPOACH TUOKCH[, HO HE
€ scHa ceOecTOMHOCTTa Ha KpalHUs MpoAyKT. EnuHCTBEHaTa 3a cera Bb3MOXKHOCT BCHUKATa
oTmagHa OMOMaca M YacT OT CEJICKOCTONAHCKaTa TMpOAYKIMS Ja ce M3M0JI3Ba 3a
IPOM3BOJICTBOTO HAa OMOTOPHUBO 32 aBHALIMATA U BOCHHATAa TEXHUKA.

IIpu BogHMS TpaHCHOPT TPsIOBAa Ja ce OTYETe CUIHOTO HaMalsgBaHe Ha obeMa Ha
IIPEBO3UTE ABJDKAILO C€ HAa OTNAaJaHe Ha He(Ta U raza, KOMTO ca HaJ MOJIOBUHATA OT OOLIMS
o0em.

EnuHCcTBEHAaTa BB3MOXKHOCT IIpPEX BOAHMSA TPAHCIOPT € H3MOJI3BAHETO HA TEYEH
BOIOpOXA. TexHHYecKUTEe BB3MOKHOCTH M HKOHOMHYECKUTE IOCIEACTBUS Ca HESICHU.
BB3M0oXkHO € ch3aaBaHeTo Ha (IIOT OT TOISIMOTOHAXHU KOPaOHM ¢ aTOMHO 33/IBKBAaHE, KOETO €
HaIbJIHO TEXHUYECKHU OCBLIECTBUMO.

AKO BOJHHMAT TPAHCIIOPT HE yCIIee A C€ CIPABU C MPEACTOAIIUTE NPEAU3BUKATEICTBA
ca Bb3MO)KHH ITIOOAJTHU MOCIEIUIM KaTo: CIUPaHEe Ha BHTPELIHO BOJHMS TPAHCHOPT MPOMSHA
Ha MEXIyHApOJHOTO pa3/ieleHue Ha TpyAa A0OJMKaBaHE HAa MPOU3BOJCTBOTO O LIEHTPOBETE
Ha NOTpebJIeHne U MUTpalis Ha HAaCEIEHUETO.

3akio4eHnne:

CalecTBYBaT AOCTATHYHO TEXHUYECKU PEICHHs MO3BOJIABAILM TPaHCIOpHATa CUTEMa
Jla peMuHe B Oe3He(TeHaTa epa 0e3 ChIIETBEHN ChTPECEHUS.

Hemunyemo mie ce 3acuiu pojsita Ha KeJIe30IbTHHS TPAaHCIOPT, HO HE B TakaBa
CTEIIeH, Y€ MOCEHHUS J1a Ce MPEBBPHE U3ISIIO B TOBO3BAIIL.

Heob6xanmo e fa ce 3amasu chlecTBallaTa xene3onbTHa HHPpacTpyKTypa JOpU U MpU
3aKpUBAHC Ha MAJIOACATCIIHUTC JIMHUU.
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PERSPECTIVES FOR DEVELOPMENT OF THE TRANSPORTATION
SYSTEM ON DEPLETION OF THE NATURAL ENERGY RESORS

Tosho Trifonov Kachaunov
kachaunov@vtu.bg

Todor Kableshkov University of Transport,
158 Geo Milev Street, Sofia,
BULGARIA

Key words: Transportation system, alternative sources of energy, perspective

Abstract: The transport is a great consumer of energy and mostly uses the
nonrenewable resource petrol. With the depletion of these nonrenewable resources, it is
needed to apply new sources of energy. Technical, economical and organizational problems
analysis have been made related with the possible alternative sources: bio-fuels, electrical
energy, hydrogen etc.

Based on the results of the analysis a plan for development of the transportation
system and the different types used in it have been made.
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Kniouoeu oymu: mpancnopmen nomox, Epraneos exoosuw nomok, momenmu na 6post Ha
NOCMBNICHUAMA 3a 0AOeHO 6peMe, CYMApPeH Npecmoll 8 CUCMeMamd, CpeoeH Npecmol 6
cucmemama.

Pesztome: C usnonzeane na mouHume pe3yimamu 3a 6epOsmMHOCMUMe 0d NOCHBbAM N
3a56KU 304 épeme | Npu epiaHc080 pasnpeoesieHue Ha 6X00Auusi NOMOK - ca NOJYYEeHU
cmouHocmume Ha cpeoHusi Opoll u oucnepcusima Ha nocmvnienusma.Tesu cmounocmu ca
ANPOKCUMUPAHU U €A NOJYYEHU JIeCHU 3a NON36AHe AHATUMUYHU 3A6UCUMOCIU HA CPEOHUs]
Opoll u ducnepcuama Ha OPosi HA NOCMBNUIUME 3a 8peme | 8b8 PYHKYUS HA KoehuyueHma Ha
sapuayusi Ha unmepeaiume Ha 6xoosuus nomok.Ilonyuenume 3a6ucumocmu ca u3nON36aHU 8
Mooenu 3a onpedeisiHe HA CPeOHUs (Ha eOHa 3as6Ka) U CYyMAapHUsi Npecmoll Ha 3aseKume
06cydHcenU 3a 00WUSA NEPUOD HA 3A0BPICAHE U HOPMATUZAYUS, YACTIEH CIYYall, HA KOUmo e
Mooena Ha Kpbcmosuuje pe2yiupano om ceemogap. Hanpaeen e onum 3a oyewxka u Ha
oucnepcuume Ha NOKA3amenume Ha paboma Ha MAaKse Mun CUCmemu.

1. BBBEJIEHHUE

[Ipu BB3HMKBaHE Ha NPEKbCBAaHE Ha JBMKEHHUETO (YEpBEH CHrHal Ha cBeTodapa,
aBapueH WIN ,,IUIAHOB MPO30pell” B JKEIE€30IbTHUS TPAHCIOPT U JIp.) 32 JETEPMUHUPAHO WIN
Clly4ailHO BpeMe t — BpeMe 3a ,,3aJbpaHe’, CE peaJn3Mpa MNPOLEC Ha «3aIbp’KaHE» Ha
TPAHCIIOPTHHSA MOTOK, XapaKTEPU3UPAII] Ce ChC cpeleHa cToiHocT N(t) u aucnepeus o (f) Ha

Opost Ha TIOCTHITIIINTE U «3aIbPKAHHU « 32 BpeMe t TPAaHCIOPTHU eIUHHMIHU. Te3u (yHKIHUu
3aBUCHT OT CIIeAHUTE (pakTOpH:

-«CUHXPOHEH» WJIM «AaCHHXPOHEH» OTYET Ha BEpOATHOCTeH mporec. [lpum
«CHHXPOHEH» OTYEeT HA4YaJIo0TO Ha MHTEpBaia t € BpeMETO 3a MOCThIIBAaHE Ha ITbpBaTa 3asBKa,
a TpH ,,aCHHXPOHEH” OTYET HAYaJOTO Ha WMHTEpBaJia t HE 3aBHCH OT MOMEHTa Ha ITbPBOTO
MOCTHITBAHE.

-BEpOSITHOCTHOTO pa3mnpeziesieHie Ha HHTEPBAJINTE Ha BXO SIS TIOTOK;

-BEpOSITHOCTHOTO pa3MNpe/eiCHHe Ha CIIy4aifHaTa BeJIMUnHA — BpeMe 3a ,,3aIbpkane” t

BeposiTHOCTHHTE TpoliecH ONucBaIIM Oposi Ha TOCTHIMINTE 3asiBKU 3a Bpeme t ca
pasraenanu nmoapooHo ot [ 9 | Haight, 3a Bxoasmu notonu ¢ GyHKIMKA HA pa3npeaciieHue
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Ha WHTEPBAJIUTE MEXIY MOCTHIBAIIUTE 3asBKHU : [0 €PJIAHIOB 3aKOH OT /-TW TMOPSIIBK U
OTMECTEHO EKCIIOHEHIIMAIIHO pa3mpesencHue. ToBa KOETo € IIEHHO B TOBA pasrIekKIaHe ca
u3BeJIeHUTEe (OPMYJIU 32 OTIpeeIIsiHE Ha BEPOSITHOCTUTE HAa OpOsi Ha MOCTHIIBAILIMTE 3asBKH 32
BpeMe f, KOUTO JIECHO MoraT Aa Obaat omnpenesneHu ¢ u3nons3Bane Ha pynkuusta B EXCEL —
POISSON(x;mean;cumulative), kosito ompenens cymara oT 0 10 X Ha BEpOSTHOCTUTE Ha
MOACOHOBOTO paslpe/eliecHue ChC CpelHa CTOWHOCT —mean u cumulative= true. Ako
cumulative= false, pyHkmusaTa naBa CTOWHOCTTA Ha BEPOATHOCTTA Ja MMa X 3asBKU —
P(n=x)=Px.

Penuna asropu [2], [3], [4], [5], [6], [7] MHOTO mOOGpe mpencTaBsIT aCUMITOTHYHHUTE
pesynTaru 3a cpennata croiHocT N(t) u aucriepeusTa o (N(f)) Ha GpOsi Ha TOCTHILIEHUATA 3a
3a Bpeme t, IpH pa3InYHUTE THUIIOBE BEPOSTHOCTHU MPOLIECH —,,CHHXPOHEH | ,,aCHHXPOHEH
OTHYET.

2. MOMEHTH HA BPOsA HA IOCTBIUVIEHUATA IIPU EPJAHI'OB
BEPOSATHOCTEH NPOLEC HA TTOCTBHIIBAHE

«ACHMHXPOHEH OTYET «

Cpeona cmoiinocm N(t)
(1) ~No=t/m :t/%:/lt

KpaeTo ml=1/A e cpeaHaTa CTOWHOCT Ha MHTEpBaja Ha BXOISIIUS MOTOK (IIBPBUS
HayvaJieH ¥ LIEHTPaJIeH MOMEHT Ha pa3lpe/ieICHUETO Ha UHTEPBAIUTE HAa BXOASILUS TOTOK)

Jucnepcus- o*(N(1))
dopmynaTa 3a qucnepcusaTa Ha Opos Ha MOCTHIUICHUATA 32 BpeMe t ce M3BEXKIa BH3
OCHOBA Ha alpOKCHUMAaIUATA MpUBEJEHA B [5] :
2 4

2 ~ Oqy 1 1 Oq 1 H3

2) o (N(t)):—3t+—+——4———3
mj 6 2m’ 3m
KBAETO O, € CPEAHO KBAJAPATUYHOTO OTKJIOHECHHE HA WHTEPBAIUTE HA BXOJSIIHS

—3 o
IIOTOK, a [ ZE(X—X) € TPETHA LCHTPAJICH MOMEHT Ha Clly4yanHaTa BEJIMYMHA X- (I/IHTepBaJ'II/I

Ha BXOJSIIHS OTOK.

O-(Z
Kato ce n3non3Ba koeduiineHTa Ha Bapyalys Ha BXOSAIINS TTOTOK - Cy :_y =0, u
A

3aBUCUMOCTTa MEXIy HAYAIHUTE AK; =E(x-X)' u LICHTPAJIHUTE MOMEHTH M; =E(x-Xx)' -

m
p3 =my=3mo; —m} =m;| —--3Cg -1/, cnen mpeobpasysane Ha Qopmyna (2) ce momyusa
m
CIIEJIHATA 3aBUCMOCT 3a OUCHEPCUAma Ha OpOsA HA NOCMBRULUME 34 épeme t.
2

1 4
-Co—(F——F=—-D
2% 3w omd

3a @ ce TMOydYd anpoKCHMaius BbB (DYHKIHS Ha KOeUIMEHTa Ha BapualMs Ha
BXOZAIIUS TIOTOK C€ MpPHEMaMa, Y€ UHTEPBAIUTE Ha BXOMIANIMSA MOTOK MMAT €PJIaHrOBO

(3) O'Z(N(l))E C§At+%+

pasmnpe/eicHue Erl(A1) ¢ napamMeTpHu: CpelHa CTOHHOCT =% u l=)/cz. [Tpu ToOBa
o

MMpUCeMaHC U OTYHUTAHC HA 3aBUCHUMOCTTA Ha l ot Ca CC IoJiydaBa CJI€aHaTa 3aBUCHMOCT 3a
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m%3 =(2C§ +1XC02z +1) u cien 3amectBaHe B (3) u mpeoOpa3yBaHe ce MoJydaBa ThpceHaTa
1
arpoKCUMalIUs 3a AUCTIepCUsITa:
1
(4) Gz(N(t));Ciﬂt+g(l—C3)

Beposamnocmume 3a épeme t 0a nocmvnam n 3aaexku - P, :

/-1
Z( j /,l’lt e*ﬂlt n= 0
=

0

IZ: |k| Alr)" e s
~ nl+k)' -

(5) rO=

«CunxpoHes oruer «|5]

Cpeona cmoiinocm

2 1—C2
6) Ny =zt/m -+ T =y |l

Jucnepcusn

I 1 5 2
()  o2(N()=C2at+—+—+2Ct 248
6 12 4 3
Crnen aHallOrMYHO mTpeoOpa3yBaHe, KakKTO B clydas C ,,aCHHXPOHEH  OTYET;
OKOHYATEJIHO CE MOJyyaBa alpoOKCUMALIMATA 32 OUChepCUama Ha Oposa Ha nomvnuiume 3a

epeme t:

(8) i(N@)=Cla +%(1—Cé)

P
Beposamnocmume 3a épeme t 0a noCmvnaAm n 3aA6KU -~ " :
Hexka 1a ce o6osHaun ¢ O(x,71) cymaTa Ha “ICHOBETE Ha OACOHOBOTO PA3IPEIEIICHUE

X —X .
ot 0 10 n, T.e. Q(x, n)=z—€l_' , kosiTo B Excel ce peanmsupa ot dpykuusara Poisson(x,n.true).

3a BeposiTHOCTHTE b, Cce moiyyaBa:

ol 1-1) n=0
SO {Q(/m, nl+1-1)-0(Alt,nl 1) n>1

UIpe3 BCPOATHOCTUTC Pn JICCHO MOraTr 4YucCJICHO Ja CC OIPCACIIAAT TOYHUTC CpCIAHA

CTOMHOCT M JucHepcus Ha Oposi Ha MOCTHIUICHUSATA 3a BpeMe t MpU pas3mlpesesieHne Ha
WHTEPBAIUTE HA BXOIAIINS ITOTOK Erl(/l, l).

0

(10) N@)= i nP, u o’ (N®)= D (i-NO) P

n=0 n=0
Ha ¢ur. 1 u 2 ca magenu Tounute cpenu ctouHoctu —N(t) u gucmepcuu Var(t)
onpenenenu o ¢-nma 8, a ¢ (*) ca orbens3aHu TEXHUTE ampoKCUManuu npu 1=2 u 1=4.
TpsiOBa ga ce orOenexu, 4ye arnpoOKCUMAIMHUTE CHBHAAAT C TOYHUTE PE3YNTATH MpU At >1,
KOETO B MIPAKTUYECKHUTE MPIIIOKEHUS € U3IBJIHEHO.
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CpeaHa CTOMHOCT U gucnepcua Ha 6posa Ha
nocTbnneHuaTa 3a Bpeme t- =2

. i

04 /// vartt) 04

- = N*(Y)

0,2

= = Var*(t) 0.2

\N\\
\

0,0 T T T | 0.0
0 1 2 3 4 At o i

@ur. 1 ¢ur.2

.
w
o

3. IPOOECH HA 3AIABPKAHE W HOPMAJ/IM3AIUA [1IPH
ITPEKBCBAHE HA OBCJIYKBAHETO

3.1 /lemepmunupan npoyec Ha 3a0bpicane u HOPMATUZAUUA

Hexka B MomenTta t=0 BB3HMKBA INpPEKbCBAHE HA IMPOIYCKAHETO HA IOCTHIIBALLUS
BXOJISIII TIOTOK C MHTE3WBHOCT A Op./en.Bpeme 3a Bpeme t;. Ciieq BpeMeTo 3a 3aabpikaHe
npoabJIKaBa, KaTO IIOCTBIIBAHCTO HA IIOTOKA C HMHTCH3UBHOCT ﬂ, TaKa W IPOITYCKaHE C
MHTEH3UBHOCT x> A . MakcUMamHUAT pa3Mep Ha Opos Ha 3asBKUTE B CHCTEMaTa € B Kpas Ha

BpEMETO t;, cie KoWTo omamkarta ce HamansBa a0 0. Te3u mporecu ca WIIOCTpUPaHH Ha
¢wur. 3.

Nk A

N(t)
Nz=N(t;) -
1 N(t)-(u-t Nz=N(t)
A At
- 0 >
tq tp ¢
to to
dur.3 [leTepMuHMpaH npouec Ha 3agbpXxaHe n dur.4 [leTepMuHUpaH Npouec Ha 3agbpxaHe 1
HopManu3auus HopManuaauus

Karo ce OIpCacCIIv 110 ABa PA3JINYHU cnoco6a Nz u ce IpUPABHAT CC IMOJIydaBa:
(1) Nz=at, =(u=Mty = (u=Alte—1,) [6p.]
Kato ce mpueme 03Ha4YE€HHETO p=A/u<1 WU Cce pem cupsmMo t, — nepuoda 3a
Hopmaauzlayua N to —UUKDBIIA HA HOPpMATU3AUUA:

{ t
(12) ¢, = Ph : t0=t1+t2=tl(L+lJ: !
1-p 1-p 1-p

CymapHuAT mpecTod B CHUCTEMATa 3a LUKbJIa Ha HOpMaju3auus € IUIolTa Ha
TPUBI'BJIHAKA Ha Qur.3 uian 1uomra Ha TpubrbiHuka OADB Ha Qur.4d m cpegHusAT mpecTon
OTHECEH Ha eJlHa MTOCThIIBAILA 3asBKa B [IUKbJIa Ha HOpMaiu3aus W e :

Nzt A B B Nzt
13) p=No_ M i6p, po B _ B Nty
( ) 2 [ p BpeMe] N(tgy Aty 24,

i _h
=) = [Bpeme/0p]

3.2 Ilpouec na 3advporicane u HOpMANU3AUUA NPU €PA2060 paznpeldeneHue Ha
6X00 U HOMOK.
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n(to)
A
n(to) ———————————————
N() nt) | oo __

N(t)
Nz=N(t1)

Nz=N(t;)
(6]

> o >
ty
to t.
®ur.5 lMNpouec Ha 3agbpxaHe n HopManusaums ®ur.6 MNpouec Ha 3agbpXaHe 1 HopManusaums
npu EpnaHros BxoAsiLy NoTok- cxema 1 npu EpnaHroB BXOAsLL MOTOK-CXxema 2

AKo BpeMeHaTa Ha 3aabpxkaHe W HopMmanuzanus tl u t2 ca 3aganeHu, a mpoleca Ha
NOCTBIIBAHE € pasnpenerneH 1mo EpiaHroB 3akoH € BB3MOXKHA peanu3anuss Ha Opos Ha
NOCTBHIUIEHUATA 334 LUKbIA HA HOPMalM3alus IIPpU KOUTO n(fy)>ut, C BEPOSTHOCT

i:‘yt‘
Pln(ty)> wt,]=1- ZPi . To3u ciyuait Mmoxke fa ce ompenenu kato cxema 1 (¢ur.5) u npu Hero
i=0
cllyyailHATa BEJIMYMHA HA CyMapHus npectoil B e miomra AB*BO. B cxema 2 nlr, )< ut, ¢
i=‘,ut‘
BeposTHOCT Pln(ty)< ut,]= D P, KaTo B TO3M Cywail CilyualiHTa BETMYMHA HA CyMapHHUs
i=0
npectoil B e miomra AB’O.

CrnyyaitHaTa BenmuunHa B(n) BbB GyHKIHS Ha OpOsl HA IOCTHITMITUTE 3asiBKH- 32 CXeMa

l-touka B, a 3a cxema 2 —touka B’, ce uzBexia OT reoMeTpusiTa B ABETE CXEMH U € :

2
Bln)="o 2

(14) j 2
n
B(n):T1 n < ut
Cpennara CTOWHOCT M JHCIEpCUsiTa HAa CyMapHUsS I@IPecTOl 3a IMKbJIAa Ha

HOpManu3aius, ciea oruntane Ha popmynu 10 u 14 ce onpenens kaTo:
Cpeona cmoiinocm:

‘/lt © 2

15) EB)=B=>"1p , Mo M5 p
(15) EB) Z;,z n_;lz :
Hucnepcua

| nte ) o nt ,utz _2
(16) o-z(B):Z[TI— JP” > TO—TZ—B P,

n=0 n=| t|+1
4. U3BOJU

W3nenBanu ca anmpokcMManuTe Ha CpegHaTa CTOMHOCT U JucHepcusara Ha Opos Ha
MOCTBHIIBAIINTE 32 ONpPEAENICHO BpeMe, KaTo € M3Moi3BaH EpraroB 3akoH Ha pasnpeaeneHue
Ha MHTEPBAJIUTE HA BXOJALIMS MOTOK. Te3U anpoKCUMAIMK ca MPeICTaBeH! BbB (PYHKIMS Ha
Koe(UIIMEHTa Ha BapHalys Ha BXOJSIINS MOTOK, KOETO J1aBa B3MOXKHOCT Jia Ce U3IOJI3BAT U
IpU pas3mpeneseHus Ha BXOIALIUS MOTOK pa3indHu oT Epnanrosu.

W3Benenu ca Moiey MO3BOJISBAIIM ONpeIeTHE Ha OCHOBHM TOKa3aTeNld Ha padoTara
Ha CHCTEMHU C MEPUOJAM Ha 3aJbpKaHe, HOpMaIu3alus U 3a IUKbJIa Ha HOpMalIU3allus, KaTo
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CpelleH IpecTol Ha egHa 3asBKa M CyMapeH MpecTOd Ha BCHYKHM 3asBKHM 3a LMKbJIA Ha
HOpManu3anusl. Pasrienann ca KakTo JETEPMHUHHUpPAHMS TMPOLEC HA 3aabpKaHE W
HOpMaJM3alys, Taka ¥ MOJXOJ 3a ONpeleNsiHE Ha cpelHaTa CTOMHOCT M JUcCHepcusita Ha
CyMapHHs IPECTON TP €PIAHTOB BXOIAI] TTOTOK.
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APPROXIMATION OF THE MOMENTS OF PROCESSES OF TRAFFIC
FLOW ARRIVAL, INTERRUPTION AND NORMALIZATION

Kiril Karagyozov,
kkaragyozov(@yahoo.com

Todor Kableshkov University of Transport,
158 Geo Milev Street, Sofia,
BULGARIA

Key words: traffic flow, Erlang arrival flow, moments of the number of arrivals, total
system time, average system time

Abstract: Using the exact results for the probability of n customers for time t with
Erlang distribution of arrival flow intervals, the mean and variance of the number of arrivals
are obtained. These values are approximated and user-friendly analytical dependences of the
mean and variance of arrivals for time t as a function of the coefficient of variance of arrival
flow intervals are obtained. The dependencies are used in models to determine the average
time of interruption (per customer) and the total time of interruption for all customers served
for the total period of interruption and normalization, a case study of which is the model of
an intersection regulated by traffic lights. An attempt is made also to assess variances of the
performance of such systems.
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HNEPAPXNYHA JEKOMIIO3NIIUA U CUHTE3 3A MOAEJIMPAHE
HA JJOTUCTUYHUTE CUCTEMU YPE3 3AKPUTU MPE’KH 3A
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Knwouosu oOymu: wmpedsicu om cucmemu 3a MAC0O80 00CHYIHCEAHE, OUPY3UOHHA
anpokcumayusi, NpUOIUNCEHU peuleHus, NOMOKOBO 3ABUCUMU  OOCTYIHCEAWU YEHMPOEe,
3ameopenu mMpexcu

Peztome: B mo3u 00knao ce npedcmass npubIudiCeHo peuieHue 3a onpeoessHe Ha
Xapakxmepucmuxume OmMKPUMU Mpexlcu ¢ NPOU3BOIHU pa3npedeneHUsi Ha 8X00AuUs NOMOK U
obcnydceane u oepanuyer pasmep Ha Opos Ha 3asekume 6 mpexcama.Mpexcama om CMO e
NPUOUICEHO AHATUUPAHA Ype3 OeKomnosuyus u azpecupare. Ozpanuyenume noOMpexCu ca
npeocmaseHy Kamo nOmMoK080 3ABUCUMU YeHMPOoBe, a OMKPUMAMA MpPexcd e MOOeIupand
kamo Gi/G/l CMO c 3asucuma om 0posi Ha 3aA6KuUMe UHMEH3UBHOCH HA 00CHYJHC8aHe U A
nPeoOCmaseHu NPUMEPHU PeuleHusl ¢ USNOA36AHENO HA MO3U NOOX0O.

1.BbBEIEHHUE

B HacrosmusaT mokian ce pasriexaa Bb3MOXKHOCTTA 3a pa3IlIMpsBaHE Ha OOIIHUTE
NpPEINOCTaBKU 3a MpHIaraHe Ha MOJXOJa HAa MEepapXU4YHOTO JIEKOMIIO3UIUS U CUHTE3 U
MOTOKOBAaTa €KBUBAJIEHTHOCT 332 MOJEIMPAaHe Ha MPEXH OT CUCTEMH 32 MacOBO 00CTy>KBaHE C
orpannueHu Oydepu. To3u TOAXOA € H3KIIOYHUTETHO IUIOAOTBOPEH 3a MOJEITUpaHE Ha
paboTtaTa Ha CIIO)KHU JIOTHCTUYHH W TPAHCIIOPTHH CUCTEMH, KOWTO C€ XapaKTEpH3HPAT C
penuiia 0cCOOCHOCTH: HAKOJIKO Kjlaca MOTOIH, 00CTyKBaHE U OYaKBaHE B OrpaHUYeHHU Oydepu
u JIp. ﬁepapXHqHaTa nexomnosuius [1], [2] e mporiec Ha pa3nensHe Ha MOJena Ha obmaTa
CHUCTEMa Ha 10 MAaJIKH TMOAMOJENM. Bceku OT Te3u MOAMOJENH Ce pellaBa U OTIACIHUTE
pelieHus ce KOMOWHHUpAT 3a J1a Ce MOJyYH PEHICHHUETO HAa OPUTHHAIHUS MOjel. Tasm
KOMOMHAIIMS C€ M3BBPIIBA C M3MOJ3YBAHETO Ha CIEIHUAJICH TUI OOCIYXBaIlO yCTPOMCTBO
HapEUYCHO NMOMOK080 eKeusanieHmen oocayxyceau; yenmuvp (flow equivalent service centre
FESC). Tpsa0Ba na ce oTOenexu, 4ye anropuTMuTe 3a 3aKkpuTi Mpexku oT CMO ce u3non3ysar
3a nony4aBaHe Ha FECS, nokaTo oOuiust MoJien Moke Jja € OTKPUTa Mpeska.

[Ipu enuH kiac 3assBKU BCsKA MOACHCTEMA 1 C€ pa3riiexk/1a KaTo 3aKpuTa Mpeka, KOsTo
ce pelaBa 3a mocijenoBaTelHo Nmax; MbTU Ipu Opoil Ha 3asiBKUTE LUPKYJIHUpAIIU B HEs
n=1,2,..... Nmax;, ¥ Kato pe3yiTaT ce nojy4aBa (yHKIHATA HA IPOITyCKAaTEeIHATa CIIOCOOHOCT
HA NOMOK0BO eKeusaieHmeHn 00cayyceau; yenmvp Li(n), n=1,2,, Nmax; 3a pemiaBaHe Ha
Ta3W 3aJla4ya ca Pa3BUTH 3HAYMTEIICH OpOl TOYHU (32 MPEXKH JIOMYCKAIId MYJTUIUTHKATHBHO
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MpPE/ICTaBsHE HAa BEPOATHOCTUTE Ha cherosiHuATa) [1], [2], [3], [4]. w mpubamxeHu MeToau
[11, [2], [5], [6], [8], [9]- Ilompoben 0630p u aHanu3 e HampaBeH B [1], KOiTO moka3Ba, 4ye B
3aBUCHMOCT OT peajlHaTa CHCTEMa, ChHIIECTBYBa OoraT M300p OT MOAXOASIIM MeTonu. B
HacTosMaTa paboTa, 3a MoJlyyaBaHe Ha QYHKIUATA HA MpoITycKaTeHara crocooHoct (PIIC)
Ha 3aKpUTa CEKCIIOHEHIIMajgHa Mpexa ce mpuBexaa Tounuss MVA (Mean Value Analysis)
MeTo[ [2], a B oOmIus ciyyail cuntame, ye ¢ u300p Ha MOIXOSII METOJ MOXKE J1a c€ MOIYy4Yu
®OIIC mpu goctaTpuHO 001K TpeanoctaBku [5], [6], [7], [8], [9], [10].

Ha nali-HuCKOTO HMepapXM4HO HHMBO, BCSKA IOJCHCTEMA C€ MPEICTaBs KaTo 3aKpUTa
Mpexka or CMO, 3a kosito ce mnoiaywaBa PIIC. Ha mno-ropHoTO HEpapXUYHO HUBO
MOJCUCTEMHUTE OT MO-HUCKOTO HepapXWYHO HUBO Ca 3aMEHEHU C HOMIOKOB80 €KGUBAIeHMHU
oocaymyceawu yenmpose ui(n), n=1,2,, Nmax;. Ha cpioto iepapXxuyHo HUBO C€ MOJy4aBaT
OIIC Ha moacucTeMuTe, KOUTO MpUHAIEekKAT KbM Hero. [locnemoBaTenHo M3MBJIHABAMKU
Ta3u MpoLeaypa, IsUIaTa CUCTEMa Ha HAW-TOPHOTO HEpapXU4YHO HHUBO, C€ MPEACTaBs KaTo
€IUH HOMOKO0BO eKGUBATIEHMEH 00CIYHC8AI UEHIMBD.

Koraro BHHITHUST BXOASII MOTOK € T0ACOHOB MOBEICHUETO HA CHCTEMaTa Ce OIMCBa
or cuctema M/Gu(n)/1, m.e. or oOcCiyXBal] LIEHTbP C HWHTEH3UBHOCT Ha OOCIyXBaHE
3aBHcella OT Opos Ha 3asBKUTE B cucrteMaTa. YacTHuAT ciayuyait M/Mgyn)/I e pasrienaH B
muteparyparta [1], [9], u wmoctpupan B [12]-

PasmmpsiBaHeTO Ha BB3MOXKHOCTUTE Ja CE€  MOJAEIUPAT CUCTEMH C INPOU3BOJIEH
BBHIIEH BXOJI MOTOK npuBeneHu BbB Bujga Gi/Mu(n)/l , n=I1,..Nmax ca pasrienaHu B
[12], [13].

2. HTAPAMETPU3ALUA HA CUCTEMA GI/GI(N)/1 ,N=1,.. NMAX

Tounu pe3ynraTu 3a OMEpallMOHHUTE XapaKTEPUCTUKU Ha Ta3u cucreMa Hiama. B [11]
e u3BeseHa qudy3noHHA alpoKcuManus Ha napamerpute Ha cucrema Gi/Giu(n)/1 , n=1I,..cc.
Kato ce B3emar 3a ocHoBa nonydeHute B [11] pesynraru, B [13] ce u3BexknaT KpallHUTE
dbopMynu 3a BEpOATHOCTUTE HAa CHCTOSHUATA U JPYTUTE OMEPAIMOHHU XApPAKTEPUCTHUKH 3a
WHTEpecyBalus HU ciay4dail u(n) , n=I,..Nmax. V3xonHa 0a3za ca IMONydeHUTE KpailHU
pesyatatu B [13], kouTo ce mpuBexaaT 6e3 U3BO/I.

O60o3HaueHUs

A- MHTEH3WBHOCT Ha BXOJISIIHUS TOTOK OT BRHIITHATA Cpenia Op/el. BpeMme;

Ca- xoe(ULIMEHT Ha BapuaIs Ha BXOASIIUS OTOK;

Cs(n) - xoepuUMEHT Ha Bapualus Ha BPEMETO 3a OOCIyKBaHE INPU N 3asiBKU B
CUCTEMATa;

Pn- BEepOATHOCTH Ha CbCTOSHUSITA B CUCTEMATA;

Lg,Ls- cpenen Opoii 3asBKM B CHCTEMAaTa 1 B OTAIIKaTa.

Heka na ce BbBenmar oOosHauenusita [11], [13] mpuern npu nedpuHMpaHeTo Ha
T y3UOHMS TIPOLIEC:
(1) Br =A—n(n); o, =ACa’ +p(n)Cs*(n)
) p=— vk=eXP(2ﬁ—kj ; C=pi
w(1) oy 1-p
3a BEpOATHOCTUTE HA ChCTOSHMATA B [13] ca moiyudeHu pe3yJsTaTH, a 4pe3 TIX U 3a
OTICPAITMOHHUTE XapaKTePUCTHKU —CpeicH Opoil B cuctemara Ls, cpeaeH Opoii B omamrkarta
Lq u cpegaust 6poit mox oociyxBane Lo.
Kato ce BbBene o6o3HaueHOTO II; BepoATHOCTHTE MOMKE Ja ce MPEICTaBAT IO
KOMITaKTHO:
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! =17 Nipax

3 I, = _
G M=,
o H 7]( ’2SjSNmax
k=1
(4) Pn = POCHn (n-N ] 1,1:1"2""Nmax
POCHNmax’YN max n= Nmax +1:Nmax +29~~..
-1
Nmax 'YN
(5) PO = 1+C ZHH+HNmaX x max
n=1 1-vy

CpeIIHI/IﬂT 6p0ﬁ 3asBKH B CUCTEMATa (B oImamikaTta u I1moag O6CHy)KBaHe T.© U3BBbH U B
pcaiHara CI/ICTeMa) CC IoJry4daBa OT:
X N mex NmaxYN ’ (1_YN ; )+YNmax
(6)  Ls=Y kP, =PyC| > KIT, +ITy_ .
k=1 k=1 (1 YN )

Cpennusr Opoit 3asBkH 1o oOcimyxkBaHe -Lo ipu Nmax 3asiBKH, KOUTO MOTaT Jia ce
o0ciy>KBar e:

®© Noax -1 Nipay 1
(7) Lo= Z(k_Nmax)Pk: Z(k_Nmax)Pk +Nmax 1- ZPk
k=N_ 1 k=1 k=0

Cpennusr Opoi 3asiBku Lg B omamkaTa npes mojcuctema 2 e:

(8) Lg=Ls-Lo

C TO3M M3BOA BCHUYKM BAXKHU OIEPALIMOHHU XapaKTEPUCTHKU ca ompeneiacHu. B
MOBEYETO CJIydyad, MPHU CBEXKJAHETO HAa HepapXWyHaTa CHUCTEMa OT MOJEIM Ha 3aKpuTaTa
Mpeka JI0 TOTOKOBO €KBHUBAJICHTEH NpuUOOp,  ajlropuTMUTE, C KOUTO C€ pelaBaT
MOJIMOJIETTUTE, JaBaT Koe(UIIMEeHT Ha Bapuallvs Ha OOCITYy»KBaHETO He3aBHCEIl OT Opos Ha
3asBKUTE B Mpexara, T.e. Cs(n)=Cs .

3.AJITOPUTHBM MVA (MEAN VALUE ANALYSIS)- EAUH KJIAC
Jdanenu ca:

N- monysanusi B Mpeskara, o01mmus Opoii Ha 3aBKUTE B MpeKara.

Mapmpytnata matpuna Q c¢ exementu {qi} , 1,j)=1,K, K- Opoit obcmyxBamu
LICHTPOBE.

Bpemenara 3a o6cimyxBaHe B K- IEHTHP Tk , k=1,K.

PemienneTo Ha cucTeMara JMHCWHW YpaBHEHHUsS, NPH IPOU3BOJIHO 3aJaJICHO €

K
(mpumepHO €1=1) - ¢; =D e, q,; /JaBa OTHOCUTEIHUTE (CHPSAMO €;) YECTOTHU €; Ha IOCEICHUE
k=1

Ha IEHTHP 1 OT JIaJIeHa 3asBKa.

IlenTpoBeTe HA 00C/YKBaHe ca TPU THIA:

A) Delay Service (DS) -c HeorpaHMYeHa BB3MOXXHOCT Ha oOciykBaHe. B Tsx 3asBKaTa
HE Yaka ¥ ce 3aJbprka CaMo 3a BPEMETO 3a 00CITy>KBaHe.

B) Independent Service (IS) - unTeH3UBHOCTTa Ha OOCIYy’>KBaHE HE 3aBUCH OT Opos Ha
3aBKHTE B LICHTHpA.

C) Load Dependent Service (LDS) - vHTEH3UBHOCTTa Ha 00CTy»BaHE 3aBHCH OT Opos Ha
3adBKHTE B LIEHTBbPA. TO3M THUII IO OINpE/eIEHUE ChBNaJa C AePUHUPAHUS HOMOKOBO
€K68UBA/ICHMEN Y eHMBP.
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Anzopumom MVA npu IS u DS uenmpoege
ANTOPUTHMBT CE OCHOBABa Ha TPUTE YPABHCHHUS:

® 3axon na Little 3a yanama mpeosica:

©) AN

K

kZ::lTk(N)

kbaeto A'(N) e NpOMSBOAMTENIHOCTTa HA MpEXKaTa WIH B APYTH TCPMHUHH
MpoITycKaTeHaTa i criocoObHoct npu nomynamnus N, Ty e BpeMeTo 3a mpecToil B IEHTHP K.

® 3axon na Little 3a omoennua yenmwop:

(10)  Ls(N)=4"(N)T(N)

* Bpemenama 3a npecmoii 6 omoennus yenmup
1 e Ty DS center
T, (N)=
an (N ekrk(1+Ak(N)) Is center

Ax(N) e cpemnus Opoii 3asBKHM, KOUTO BIJK/Aa IPUCTHUTAIATa HOBA 3asBKa B ICHTHP K.

MVA e 1no-ckopo TEXHHMKa Ha pelllaBaHe, BbPXY KOATO CE€ OCHOBABAaT KaKTO TOYHU
Taka W peauna MpHOMIKeHH MeToAu. B Taka HapedeHHTe MYJITHILUTMKATUBHU WU OIIE
paznensiemu 3aTBopeHu Mpexu Ag(N) nma mpocta gpopma:

(13)  A(N)=Lsi(N-1)

Tounust MV A MeTo ce cbcTOM B uTepaTuBHOTO nipuitarane Ha (10), (11) u (12).

Anzopumvm MVA 3a IS, DS yenmposge [2]

for k=1 to K do Ls;=0 (MHUIMAIU3ANNS)
for n=1 to N do
begin
for k=1 to K do (cTbnka 1)
begin
€, Tk DS center
“lect(1+Lsy) IS center
end
* n
A (n) =~ (cThnKa 2)
> T
k+1
for k=1 to K do Ls,=\"T) (cTbnka 3)

end

3a ga ce mpuioku anropuTbma 3a LDS meHTpoBe € HeoOXoauMo Ja ce BKIIIOYaT
JOITBIHUTENHN 3aBUCUMOCTH B cThIKK 1 1 3. Heka p,(j/ n) e oTHOCUTETHUS A1 HA BPEMETO

KOraro HeHThp K nma j 3asiBKH, a B MpexKarta ce HaMupar n.
CrennuTte 3aBUCUMOCTH ce pubaBsT 3a cThiika 1 u 3 camo 3a LDS nienrposere.
1. Omnpenensue Ha BpemeTo 3a npectoil Ha k-tu LDS nentsp:
(14)  Te=e>— p(i-1/n-1)
=1 Hk(])
2. OmnpenensiHe Ha BEPOATHOCTUTE

x*(h)pk(j—lln—l) j=12,..n
15 pylirn) ="
1= pi(i/ n) j=0

i=1
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IIpn wmaunmammusanusaTa, € HeoOxommmo 3a LDS wnenrposere, Ha BEPOSITHOCTHUTE
9
p«(j/ n) ma ce NpUCBOAT CTOMHOCTHTE:

. 1 n=0,j=1LN
(16) pk(”n):{o n=1LN,j=1N

B pesyarar Ha M3NBIHEHMETO Ha AIrOPUThMA C€ TOJy4YaBaT CTOMHOCTHTE Ha
(GyHKIUATA Ha MIPOITyCKaTEeIHAaTa CIIOCOOHOCT Ha MpeXaTa U PECIIEKTUBHO Ha MPEACTABSIHETO
it kato LDS nentsp A '(n)= w(n) , n=1,Nmax., KakTo ¥ BpeMeHaTa 3a PECTOH B CHCTeMara
npu n 3as1BkH - T(n) , n=1,Nmax.

CrpIimecTByBaT MHOTOODOWHM W3CJIEIBAHUS W TNPHOMIKEHH aITOPHUTMH, KOHUTO
MO3BOJIABAT Jla C€ MOJyud (PyHKIMATa Ha MPOIyCKaTeNIHAaTa CIOCOOHOCT Ha MpPEXHU C
MIPOU3BOJIHY pa3mpeielieHns Ha BpeMeHaTa 3a obcmysksane [1], [2], [7], [8], [10], u HakomKO
Kjgaca 3asBkH. AsropurbM MVA e mnpuBeNeH 3a WIIOCTpauus, TIOpad HEeroBara
KOMITAKTHOCT.

4. YUCJIOB ITIPUMEP

4.1. CTPYKTYPA HA CUCTEMATA

B To3u mpumep ce pasriexiaa eaHa THIIUYHA CTPYKTypa Ha TPAHCIOPTHA CUCTEMA,
KOATO CE€ MPHUBEXJA I[O-CKOPO 3a WIIOCTpallds Ha HepapXUyHUs MOAXOJ, OTKOJIKOTO 3a
MoJieJIUpaHe Ha KOHKpeTHHs 00ekT. B moacucrema 1 cherosma ce ot IS nentpose 1,2,3, u 4
MoOraT Ja NpUChCTBAT MakCcuMyM 6 3asiBku, T.e. Nmax;=6, a B Ipsuiata Mpexa Nmax=8.
CrhriiacHO M3J0XKEHHS MO-TOpPE MOIX0/, IBPBO CE€ pas3riiex/a nojcucreMa | u30IupaHo ¢ e
Ja ce TMOoJy4d HeWHata (YHKIUS Ha MPOIyCKaTelTHaTa CIOCOOHOCT. 3a H30JIMpaHaTa
nojacuctemMa €= €= e3 =0.33 u es=1 . Koedunuenture Ha Bapwanus Ha BpeMEHAaTa 3a
obcmyxBane 3a Bcnuku CMO ca npuetu paBHu Ha 1.

E Iloacucrema H

E Nmax=8 E
e W ; CMO Tai1l

0 0 ]
113 x| 1 2 3 4 3

— g s
N (Tm 15 [ 15 [ 15 15 | DS
I < |1 1 T 04 | 08

¢ur.1. CTpyKTypHa cxema Ha TPaHCIIOPTHA CHCTEMa
4.2. NIPUJIO’KEHUE HA MVA 3A ATPEI'HPAHE HA ITIOJACUCTEMA 1

Pesynrarure ot mpunoxkennero Ha MV A 3a moacucrema 1, ¢ur.2 ca manenu B Ta01.2.

Ofcmy#z ame neaTpose Tafm 2

@ n Gl G2 3 G4 Onep, x-xm
T o) | Ls(m) | Tofn) L se(m){ Ta(m)| Lss(m) | Tolm) | Lsalm) | HTu | 2 G b e ()

033 024 [ 033 024 (033] 024 | 040 | 028 140 a7

1

2| 041 | 04T | 041 047 | 041 047 | 051 03% | 175 114
3| 046 070 | 045 | 070 | 045 070 | 063 | 050 | 211 142
4| 05T 082 | 057|082 | 057 082 | 076 | 124 | 246 163

064 114 (064 [ 124 [064| 104 | 050 159 [282 178

¢ur.2 [peacrassne Ha moackcTema 1Kkato 3aTBopeHa mpexa ot |9
6| 071 | 135 | 071 133 |00 133 | 104 | 1% |37 189

CMO. PesynraruBHa QyHKIHs Ha MPOIyCKaTeIHAaTa CIOCOOHOCT
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4.3. ATPET'HPAHA ITIOJACUCTEMA 2

IMoxcucrema 1 ce 3amMecTBa ¢ €KBUBAICHTEH MTOTOKOBO 3aBUCUM IICHTHP | IMOACHCTEMA
2 no6usa Buga (¢wur.3):

112 @
1

K (n) ;n=12,.N

max 2

ur.3 Arperupana mopcuctema 2 ¢ IOTOKOBO 3aBUCHM LICHTB.
PesynraruBHa $yHKIMA Ha IpOMycKaTenHaTa cocoOHOCT

Tabm..3
CpexendpeftLiy ST
= Oemep 1 ool Eilalm (=)
1 036 e 045
1 066 134 0353
3 L] 11a LIz
4 102 191 135
= 114 176 133
& 134 3 54 LTa
T 144 p ]
1 132 6351 136

Kakto ce Bmxkma ot tabn.3, MakcUManHaTa MPOIMyCKaTeIHa CIIOCOOHOCT B CJE/ICTBUE
Ha orpaHWYeHHs pa3Mep Ha Oydepa B mojacuctema 1 HamamnsiBa OT TEOPETHYHATA CTOMHOCT -
ws= 2.5 3asBku/en.Bpeme 10 1.89, a B ciiencTBue Ha orpaHrYeHHETO Ha Nmax=8 3asBKU B
Mpexkara 110 1.86.

4.4 ATPETNPAHO IIPEJACTABSAHE HA OTKPUTATA MPEXKA.

Ha naii-BucokoTO fiepapXu4HO HUBO cucTeMara jgo0uBa Buaa (¢ur.4), a pe3ynrature
ca TMOJIy4eHHU ¢ TpuiiaraHe Ha 3aBUCHMOCTH (6)-(8) 3a MHTEH3UBHOCT Ha BXOJSIIUS MOTOK
Ay ={1+1.7} u Ca, =0.7 ¥ ca mpuBeaeHU B Tabnuia 4, ¢pur.5 u ¢ur.6.

1”02 (n); n= 172"']Vmax2

CMO Gi/Gu,)/1 ;n=12,.N

€WH IMMOTOKOBO 3aBUCUM LICHTHP

max 2
Lqg
ko, Cao = ﬂ' < 1
E | P /IG; (Nmax 2)

¢ur.4 ArperupaHo npeacTaBsHe Ha oTKpuTaTa Mpexka ot CMO ¢

ORNWAUONWO

0,9 1,0 1,1 12 13 1,4

T1abi.4
OnepaLl,MOHHM xapamepugm(};u Ha OTKpUTaTa MmpeKaoT oy po Ts To Lq
10 1,0 0,54 3,50 3,47 0,03
—— 1.1 0,59 4,00 3,94 0,06
e J - 0,8 1,2 0,65 4,56 4,44 0,13
// // 1.3 0,70 5,22 4,95 0,26
/ // - 06 1,4 0,75 6,01 5,49 0,52
— 1,5 0,81 7,09 6,04 1,06
— 7 04 1,6 0,86 3,81 6,59 2,21
// - 0,2 1.7 0,92 12,42 7.15 5.28
i
: — e . . 0,0 |4 MHTEH3HBHOCT Ha BX. MIOTOK

1,5 1,6 1,7 1,8
—t| g [ Lg e A

®ur.5. OnepaumoHHM XpaKkTepuCTUkn Ha oTkpuTta Mpexa oT CMO [ o_cpenen Gpoii nox o6cityskBate 1 Yakate B MpeskaTa

P -HaTOBapBaHE Ha CUCTeMara
Ls-cpenen 0poii B oTKpuTaTa Mpexa

Lo-cpeneH 6poit B omaiikara mpej Mpeskata
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5. OCHOBHU U3BOIU U PE3YJITATU

[TonmyueHnTEe OCHOBHM PE3YJITATH M U3BOJIH Ca:

<> MPEIJIOKEH € MOJIEN Ha MepapXudyHa JTEKOMITO3HUIUS, KOUTO MO3BOJISBA J1a Ce
MOACIHpPAT aJCKBATHO OI'paHUYCHUATA HaA 6y¢)€pI/IT€ B OTACJIHUTEC IIOACHUCTEMU HaA
pa3IMYHNATE HepapXUIHU HUBA;

<> pa3paboTeH € TOoAXOola 3a MPEICTaBIHE Ha OTACITHUTE IOJCUCTEMH KaTo
3akputd Mpexxku oT CMO, pemieHHETO Ha KOUTO € CBEIEHO M0 OIpenessHe Ha
MMOTOKOBO CKBHUBAJICHTCH IICHTHP C 3aBUCENIAa OT CHCTOSHUETO HA CHCTEMaTa
WHTEH3UBHOCT Ha 00CITY)KBaHE,

<> NOJYYCHH Ca, B SIBEH BHJI, 3aBUCUMOCTH 3a CPCIHUTE XapaKTCPUCTHUKU U
BEPOSTHOCTHTE Ha CHCTOSIHUATA HA CHCTEMa 33 MAacOBO OOCITYy»BaHE C MPOU3BOJICH
BXOIJII[ IIOTOK U 3aBHCCHIIA OT CBCTOAHUETO HaA CHUCTEMATa HWHTCH3UBHOCT Ha
o0cyKBaHe;

<> Npe/CTaBeH € IMOAXO0Ja 3a MOJCIHpAaHe Ha OTKPUTA Mpeka C MPOU3BOJICH
BXOIsALI IMOTOK C H3MNOJ3YBAHCTO Ha IMOTOKOBO CKBHBAJICHTCH LCHTHP OTpa3dBalll
OrpaHU4YCHHATA BbB BMCCTUMOCTTA HAa OTACIIHUTC IMTOACUCTCMMU.
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HIERARCHICAL DECOMPOSITION AND SYNTHESIS FOR
LOGISTICS SYSTEMS MODELING BY CLOSED QUEUING
NETWORKS

Kiril Karagyozov,
kkaragyozov(@yahoo.com

Todor Kableshkov University of Transport,
158 Geo Milev Street, Sofia,
BULGARIA

Key words: queueing networks, diffusion approximation,, approximate solution, load
dependent center

Abstract: In this paper, we present an approximate solution for the behavior of
relativly general open  queueing networks with simultaneous resource possession.The
queueing network is analyzed approximatly using decomposition and agregation.
Constrainted subnetworks are presented as load dependent centers and the open queueing
network is modeled as the Gi/G/l queue with state dependent service times, for which closed
solutions are obtained.
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Kntouoeu Oymu: cumynayuonno mooenupame, OUCKPEMHO-CLOUMULHO MOOenupate,
MPAHCNOPMHU CUCTIEMU

Pestome: B cmamusama ce paszenescoa nooxooa 3a npeocmassiHe Ha MpaHcnopmHume
cucmemu U mMexHume ejleMeHmu Kamo cucmemu 3a macoso oocuyceane (CMO) u
cumMyiupane Ha mAxXHama paboma upe3 OUCKPEMHO-CbOUMULUHO Mooenupaue. 3a
NPUNA2AHEMO HA MO3U MUN MOOEIUPane modce 0a Ov0e U3NOA36aH CReYUATUSUPAHUS e3UK 3d
npoepamupane GPSS (General Purpose Simulation System).

B ooxnaoa e npeocmasen cneyuanno pazpabomen ceemenm na GPSS 3a nonyuasane
HA 8ePOAMHOCMUME HA CbCMOAHUAMA HA eOHOKAHAIHU U MHOZOKAHAIHU CUCTNEMU 3A MACOBO
obcnyaceane. Tosa we cnomocHe 3a a0eK8AMHOMO U3CAEO8AHE HA MPAHCNOPMHU CUCTIEMU,
KOUMo Moz2am 0a ce npeoCmagsam Kamo CUCEeMU 3d MACO80 O0OCIYIHCB8AHe C NPOU3BOJHU
3aKOHU 3a paznpeoeneHue Ha UHMepPSaIume Ha 6X00suWuss NOMOK U BPEMEMO HA 0OCIYHCEAHe,
¢ no cneyuuunu OUCYUNIUHU HA OOCIYIHCBAHE U JUNCA HA KPAUHU AHATUMUYHU
3a6UCUMOCMU 30 ONPeOdeisiHe HA ONePayYUOHHUME XAPAKMePUCTUKU.

BBbBEJEHHUE

MHOro OT TPaHCIOPTHUTE CHUCTEMHU CE€ MPEICTaBAT KAaTO CHUCTEMH 3a MAacOBO
obcmyxBane [1], 3a ma morat na ObAaT U3CIIEIBaHH, 3a J1a ObJaT Opa3MEpsiBaHU WM 32 J1a CEe
npoBepsiBa €)EeKTUBHOCTTA HAa HOBH TPAHCIOPTHH TeXHOJoruu. He 3a BcHUkHM cHUCTEMH 3a
MacoBO OOCIy’)XKBaHE MMa aHAJUTHYHH (OPMYJH 3a ONpPEICTsSHE Ha OMEPAIMOHHUTE WM
XapaKTePUCTUKU U BEPOSITHOCTUTE HAa ChCTOSHUATA UM. CBHIIO Taka HE BUHATH 32 BXOJSIIHST
MMOTOK M BPEMETO 3a OOCITy)KBaHE MOTAT Jia C€ M3IMOJI3BaT TEOPETUYHHU pa3mpeaesieHus. 3a 1a
Ce TPEOIONIEAT TE3U TPYAHOCTH € MOIXOISIIO 1a Ob/Ie U3IMOJI3BaH METOIa HA UMUTAIIHOHHOTO
Mozaenupane. OT TpUTe HampaBlieHHWs HAa WMHUTAIMOHHOTO MOJIEIUPAHE: JTUCKPETHO-
CHOUTUIHO MOJIeTTMpaHe, MOCTUPaHe Ha TUHAMHYHU CHCTEMHU ¢ oOpaTHA Bpb3Ka (CHCTEMHA
TUHAMHKA) U areHTHO MOJIEIUpPaHe, HAW-TIOAXOAII0 B CIy4yas € JUCKPETHO-CHOMTHIHOTO
Monenupane [2]. 3a mpuiaraHeTo Ha TO3W TUI MOJETUpPAHE MOXKe Ja ObJe H3MON3BaH
crienpanusupanus e3uk 3a nporpamupane GPSS [3] (General Purpose Simulation System).
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B nokmana e npeacrasen crnienuaiiHo pazpadotren Ha GPSS cermeHT 3a monyyaBaHe Ha
BCpOHTHOCTI/ITe Ha CBCTOSAHUSATA HAa C€IHOKAHAJIHMU W MHOI'OKAHAJIHU CHUCTEMHU 3a MACOBO
obcmyxBane [4]. ToBa 1€ CIIOMOTHE 3a aJIeKBAaTHOTO M3CJICIBAHE HA TPAHCIIOPTHU CHCTEMH,
KOUTO MOTAT JIa C€ MPECTaBAT KaTO CUCTEMH 32 MacOBO OOCITy KBaHE.

INPEACTABAHE HA TPAHCIIOPTHUTE CUCTEMU U TEXHUTE EJIEMEHTHU
KATO CUCTEMMHM 3A MACOBO OBCJHYXBAHE. IUCKPETHO-CBBUTHUEH
noaxoa nnPu CMuMyYJAIIMOHHOTO MOAEJIMPAHE

Bcesika TpaHCIopTHa cHCTEMa MM HEMH €JIEMEHT MOJKE Jla CE MPEJICTaBH KaTo CIO0XKHA
JTUHAMHUYHA CHCTEMA C TUCKPETHH ChCTOSTHUSA. CHCTEMHUTE 32 MacOBO OOCITy>KBaHE OIMUCBAT U
aHAJTM3UPAT MOBEICHUETO UMEHHO HAa TaKWBa CJIIOKHU TUHAMUYHH CHCTEMH C JUCKPETHU
CBhbCTOAHUA, HO CBhC CHGIII/I(l)I/I‘-IHI/I OrpaHHM4CHUM IPpU Ipexodga OT €AHO AUCKPECTHO CHCTOAHUC
KbM Jipyro. [Ipexona oT eqHO ChCTOSTHHE HA CUCTEMaTa KbM JPYTO CTaBa WA KbM ChCEIHOTO
MO-HUCKO WJIH CBhCEIHOTO MO-BHCOKO ChcTosiHMe. B CMO ce mpuema, 4e ChCTOSHHATA Ha
cucTemara ce ompenenst oT Opos 3asaBKH, KOUTO ca B Hed. [Ipu CMO c opauHapeH BXOJSI]
INIOTOK CHCTEMAaTa HPOMCHA CBOCTO CBCTOAHHUC IpPU MNPUCTUTIAHC Ha HOBA 3asdBKa 3a
o0cCITy’)KBaHE WM HAITyCKaHe Ha 00CITy)KeHa 3asBKa. [I[pucTuraneTo Ha HOBa 3asBKa MPHUBEXKIA
CHCTOSIHHETO Ha CHUCTEMaTa B ChCEIHO MO-BHCOKO CHCTOSIHHE, a HAITyCKAaHETO Ha 0OCITyXeHa
3asiBKa MPHUBEXKA CUCTEMAaTa B ChCEIHO MO-HUCKO ChCTOsTHUE. [IpoMsiHAaTa Ha ChCTOSTHUSITA HA
cucreMara CcraBa MUIHOBCHO HJIM JUCKPETHO. Bnusanero mianm m3nM3aHETO HA 3asBKUTE OT
cUcTeMaTa, OT OIaIllKaTa WU OT 00CIIy)KBal[OTO YCTPOWCTBO CTaBa B JUCKPETHU MOMEHTH,
KaTO TC3W MOMCHTH NPCACTAaBIABAT CHOTBCTHH CHOUTHSL. Hopazu/l TOBAa, MHOI'O ITOAXOISILL
TIOJIXOJT TIPH MOJICIIMPAHETO € TUCKPETHO-ChbOUTHIHUS. E31Ka 3a CUMyIIallMOHHO MOJICIUPaHe
GPSS naBa monpxonsiy MHCTPYMEHTApUYM 3a aHAIM3UPAHETO M W3CIEIBAHETO Ha CIIOKHHU
JTMHAMAYHHA CUCTEMU C JUCKPETHH ChCTOSIHUS TOCPEICTBOM JUCKPETHO-CHOUTHITHHS TTOIXO/I.

AN NN

T
|
|
|

Bxogsawy notok

Onauuka

|

'
'
'
:
T
3asiBku Mo Bpeme | =) n
Ss

BepoATHOCTM Ha CbCTOsIHUATA
s4 ; +
! I ol
s3 : + : ;‘
'
s2
s1
s0

T T T T
| | | | !
| | | | '
' | I | | | | '
. | = r T I r !
OGcnyKBaLLO YCTPOCTBO | o l} — v | v l | | :
T Il T Il Il Il Il Il
I —F = ———— ———+ |
' | | | | | | | | | [
H I [ 5 | | | H
D= | (©) IR A
OBcryxsare Ha sasskute | (2) Pl @ e oo
- i i I I I T i [ I
1 NpecToii B onaluka I ) ———) | I | i — ] '
‘ | }@ i . ! | ! [ ‘ Lo
'
| | @, — ] | | | " @H:{ | };
| | I L L " " 1 4 | |
I Lo @, — : . ] | " i iI?‘
1 1 1 1 | - I 1 I I 1y 1y I 1 P
| [T ] | | | | [ [ ;o :
I [ " P " I " : I Ly ;
| [ | 11 be) 1 1 1 | || [} [ '
I " I_l el
|
'

-l

I
1
|

[
)

®@ur.1 [uckpeTHO-cHLOMTHEH MOAXO0/ NPH NMpeCTABAAHEe HA padoTaTa Ha cHCTeMa 32 MacoBO
o0ciy:kBaHe

I-25
21 INTERNATIONAL SCIENTIFIC CONFERENCE “TRANSPORT 2013~

contents



Ha ¢uwr.1 e npeacraBeHa TpaHCIIOPTHA CUCTEMa KaTO CUCTEMa 32 MacOBO OOCITyKBaHe,
KaTo ca MPEeJICTaBEHU BCUYKU CHLOWTHS 3a OMpeesieHO Bpeme Ha mojenupane [4]. UaTepec
NpeJICTaBIIsIBa ONPEICIITHE Ha BEPOSITHOCTUTE HA ChCTOSIHUATA Ha cucTemara. Te ca BayKHHU 3a
OTpesieNiTHE Ha ONEPAIMOHHUTE XapaKTePUCTHKU TPH HEBB3MOXKHOCT Jla C€ TMOoJydar
AHATUTHYHH (HOPMYITH 32 TAX.

MN3IIOJI3BBAHE HA GPSS 3A OIPEJAEJSAHE HA BEPOSAHOCTUTE HA
CbCTOAHUATA HA CUCTEMA 3A MACOBO OBCJIYKBAHE

Bb3 ocHoBa Ha ¢ur.l e pa3zpaboren cermenta B cpena Ha GPSS 3a ompenensine Ha
BEPOATHOCTUTE Ha CBCTOSHMUATA Ha cucTeMaTa. M3xoxkaa ce OT mpeanocraBkara, ue
cucTeMaTa MoXke Jia ObJie 3a ONpeIeIeHO BpEME CaMo B €THO CHCTOSIHUE OTPEIEICHO OT Opos
Ha 3asBkuTe. CerMeHTa MoJenupa eIuH TpaH3akT HaOIrogares, KOWTO CiIely 3a MPOMsHa Ha
CBCTOSIHUETO HA CHCTEMaTa M OTYUTa BPEMETO 3a IMPECTOM Ha CUCTEMAaTa B TOBA ChCTOSHUE.
BeposiTHOCTHTE Ha CHCTOSHUSATA CE€ IMOJIy4aBaT KaTO CyMapHOTO BpeMe, KOETO € MpecTosiia
cucTeMaTa B JaJIeHO ChbCTOSIHUE CE pa3/iey Ha O0II0TO MOJIETHO BpeMeE.

3a ;1a ce aHaNMU3KUpaT pa3IMYHU CUCTEMU 32 MACOBO 00CITY>KBaHE C Pa3IMYHU BXOASIIN
MOTOIM M BpEMeHa 3a 00CIIyKBaHE € MOJICIIUPaH ChCTaBeH Mpudop. To3u cbeTaBeH mpubdop ce
U3II0JI3BA 32 MOJIEIMpaHe Ha €pjIaHTOBU 3aKOHHU 3a pa3lpelieleHne, KaKTo 32 HHTEPBAJIUTE Ha
BXOJISIINS TTOTOK, TaKa U 3a BpeMeHaTa 3a o0ciyxBaHe. Ha ¢ur.2 e mpencraBen MoaensT Ha
GPSS, upe3 kolTO ce Moaenupa TpaHCIIOPTHA CUCTEMA WJIM HEUH €JIEMEHT KaTo CUCTEeMa 3a
MacoBo oOciryxBaHe. [IpenBuaeHa € Bb3MOKHOCT 32 MOJICIMpPAaHE HA €pPIAHTOBH 3aKOHU 3a
pasnpeneseHue upe3 CbCTaBHU mpudopu [5].

Cerment “TpancniopTHa cucrema”

3asiBKaTa BIM3a B OMAIIKa.

[ QUEUE [ pribor)

T'enepupa ce BXOAII MOTOK

3asBKaTa 3aemMa npubOp M 3amouBa
Orpapsse Ha kmod. Orunra ce

obcimyKBaHe.

SEIZE ribo)

LOGIC ¢

HAyaTHOTO CHCTOSHUE HA CHCTEMATa
U ce aKTHBHPA TPAHC3aKTa-
HabmofaTen B CerMeHTa
“BeposiTHOCTH Ha ChCTOSIHUSATA”.

Ilpernen na Bepurara Ha TEKyImHuTe

SPLIT

|-

BXOJISIIHS TTOTOK.

LOGIC ¢
SAVEVALUE

Sum+,1

BUFFER

Orpapsue Ha kmou. OtunTa ce
MPOMSHATA HA CHCTOSHUE HA
CHCTeMara H ce aKTHBHPA TPaHC3aKTa-
Halmozaren B cerMenTa “BeposTHocTH
Ha ChCTOSHUATA”.

Onpejienist ce ChCTOAHUETO Ha
CHCTEMaTa — € €JIHO MO-BUCOKO.

TIpersien Ha Bepurata Ha TEKyIIMTE
crOuTHS.

B nmapamersp 4 ce Mapkupa BpeMeTo
Ha BIIM3aHE Ha 3asBKaTa B
cucremara.

E

MA

B mapamersp 3 ce MapKupa BpeMeTo
Ha BIM3aHE Ha 3asBKaTa B mpubopa
3a 00CIyXKBaHe.

3asBKaTa M3JM3a OT OMAIIKA.

Pribor Q
BUFFER P RELART ¢

5 $ ; | 2, v$RErl |

VSREr
Etiket2 ASSIGN Mogzenupane Ha
ASSIGN Te ChCTaBeH MPHBOP.
[« ADVANCE Epnanros 3axoH 3a
Mopenupane Ha Etiket3 pasmpesienenue
Etiketl ADVANCE : CchCTaBeH MpHGOp. v8TObslE, Fn$Xpdis Ha BPEMETO 3a
v81VhodE, Fn$Xpdis EpiiaHroB 3akoH 3a obcysKBaHe.
. pasmpejieneHue (Etiket3)
LOOP » (Etiketl) Ha MHTEpBAINTE HA LOOP }

3asBkaTa 0cBOOOXK /1aBa IpubOpa 1
3aBBpILIBA 0OCITYKBAHETO.

AKTHBHpa ce 3asiBKaTa-HaOII01aTeN
HpH CMSHATA Ha ChCTOSHHETO Ha
cHcTeMara.

TTpomsiHa Ha ChCTOSIHHETO HA
cUcTeMaTa — C €/IHO MO-HUCKO.

TIperses Ha Bepurara Ha TEKyIIUTe
CHOMTHS.

TaGynupaHe Ha BpeMeTo 3a
obcimyKBaHe.

Talynupane Ha BPEMETO 3a PECTO#
Ha 3aABKHTE B CHCTEMATa.

3asBKaTa HalycKa cHCTeMAaTa.

®ur.2 Mopes Ha TPAaHCIOPTHA cHcTeMa (cHCTeMa 3a MacoBO obciyxkBaHe) Ha GPSS

Ha ¢wur.3 e npencraBen cnenuanHo pa3zpaborenust cermeHT Ha GPSS 3a onpenensue

Ha BCPOATHOCTHUTC HA CbCTOAHHATA HA MOACIIMPAHATa U U3CJICABaHa CUCTEMA.
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Tenepupa ce Tpansakt Habiojarer,
KOMTO CJIE/IM 32 POMSIHA Ha

CBCTOSHUETO HAa CUCTEMATa.

PRIORITY

ASSIGN

var,

VBennuaBaHe Ha IIPHOPUTETA.

OtunTaHe HA BPEMETO 3a MPECTOI
Ha CHCTEMATa ChCTOSHHE 63 3asBKH
OT Ha4aJIOTO HA MOJICJIMPAHETO 110
BIIM3aHE B CHCTEMATA HA TbpBATa
3asBKa.

TIpomyck, npex KOWTO TpaH3aKTa —
HﬂGJIIO}.LaTeJI Jaka [poMsHa Ha
JIOTHYECKHS KITI0Y. AKO ChCTOSHHETO

ce OTBaps U TPaH3aKTa IPEMHHABA.

Criet npeMHHABaHE JIOTHYECKHs
KJIIOY Ce 3aTBaps.

3anaBa ce ChOTBETHOTO CHCTOSHHE
Ha CHCTEMaTa.

3aema ce npubop, KoiTO OTUHTA
BPEMETO 3a MPECTOii Ha CHCTeMara B

JIAICHOTO CHCTOSHHE M CE Onpe/ess
BEPOATHOCTTA 32 TPECTOii B TOBA
ChCTOSIHHE.

Tpecroii Ha Tpau3akTa-HabmOIATEN
JIOKATO HE CE MPOMEHH CHCTOSHUETO
Ha cHCTeMara.

var,

OcBobox/aBa ce mpubop, KOHTO
0TYHTA BPEMETO 3a npecToﬁ Ha
CHCTEMaTa B 1a/ICHOTO CbCTOSTHUE.
TpaH3ﬂKTﬂ-H36ﬂK),El8TCﬂ C¢ BpbIIA fa

(Etiketd)

yaka HOBA IIPOMSIHA B ChCTOSHHETO
Ha cucTeMaTta.

Tpan3akTa KIOHHHT HamycKa
cucTemara.

Ha cucremara ce npomenu, To “Bparara”

| CermMeHT “BeposiTHOCTH HA CHCTOSTHUAITA”

Bxoonu doannu na moodena
Dynkyuu
XPDIS — eKCOHEHIIHATHO Pa3Npeie/IeHne

Ipomennusu

Varl VARIABLE pl+1 — npoMeHInBa, KOSATO ONpeJiest HoMepa Ha Ipubopa, KOHTo MoJienpa
ONPEJC/IAHETO HA BEPOATHOCTTA HA CbOTBETHOTO CHCTOSIHHE HA CHCTEMaTa;

IVhod VARIABLE 2000 — cpenieH HHTepBaI MEK Ty 3asSBKUTE BIM3AIIHA B CHCTEMATa;

TObsl VARIABLE 1500 — cpezso Bpeme 3a 06CTyKBaHE Ha €1HA 3asBKa;

RErll VARIABLE 3 — HMBO Ha epJIaHTOBHS 3aKOH Ha BXOJSIINS OTOK — B CIy4asi 3-TO HUBO;
RErlO VARIABLE 3 - HMBO Ha epJIaHIrOBHs 3aKOH Ha BPEMETO 3a 00CIIyKBaHe — B Ciydast
3-T0 HHBO;

IVhodE FVARIABLE v$IVhod/v$RErll - onmpenensine Ha CpeiHHs HHTEPBAI MEXKILY 3asBKHTE
B CbCTaBHMs leMGOp, MoJie/panl BXO AU [OTOK;,

TObsIE FVARIABLE v$TObsl/VSRErIO — onpesernsine Ha cpetHusi HHTEPBAI MEXKILY 3asBKHTE
B CBCTAaBHHs NPHOOP, MOJETHPALI] BPEMETO 3a 0BCITyKBaHE.

Covxpansemu eenuuunu
Timer - MOJENHO BpeMe B CEKYHIH;
Sum - onpejesis TeKYIOoTO CbCTOAHNUE Ha CUCTeMaTa.

Ipubopu
Pribor - u3cieBana TpaHCopTHA CHCTeMa, B Cilydast eHokanainHa CMO;
1,2, .....,n— npuGOPH C HOPEIHH HOMEPA, KOUTO MOJICIMPAT CHOTBETHUTE ChCTOSHUS

Ha cucteMaTa. OTHOCHTE/THATA 3aCTOCT Ha BCCKU IIPHOOPH OTrOBapsi Ha BEPOSITHOCTTA HA
CBCTOSHUETO HAa ChOTBETHOTO ChCTOSHUE HA CHCTEMAaTa.

Onawku
QPribor — onaruka npej npubopa

Taonuyu
Obsl TABLE Mp3,100,200,21 — Tabinia 3a H3clie/(BaHe Ha BPEMETO 3a 00CIIy)KBaHe
Prest TABLE Mp4,100,250,21 — Tabmuua 3a u3cieBaHe Ha BpEMETO 3a MPECTOI B CHCTEMATa.
‘ GENERATE | Tenepupa ce 3asBKa
XSTIM - Taiimep

Cermenrt “Taiimep”

Kpaii na MozenHoTO
BpeMe.

®@ur.3 CermeHnT Ha GPSS 32 onpeesisine HA CHCTOAHUSITA HA U3CJIEABAHATA CHCTEMA

PE3YJITATHU OT MOJAEJIUPAHE HA CUCTEMATA

B pesynrar or wMojenupaHeTo ca TPEACTABEHH pE3yJATaTH 3a IOJyYCHHTE
BEPOSITHOCTH Ha ChCTOSTHHUSTA HA PA3JIMYHU CUCTEMH, KaTO Ca M3IOJI3BAHU EPJIAHTOBH 3aKOHU
Ha pasnpeac/iICHUC Ha HWHTCPBAJIUTC Ha BXOAAIIWA IMOTOK Ha 3asiABKUTC W BPCMCTO Ha
obciy’XBaHe.

Pesynrature oT MOZETUpPAHETO ca MpeACTaBeHu B Tadi.1 u Ha ¢ur.4.

o TabGmuna 1

CbeTosinue M/M/1 Er1/Er3/1 | Er1/Er6/1 | Er1/Er9/1 | Er1/Er12/1 | Ex3/Er3/1 | Er6/Er6/1 | Er9/Er9/1 | Er12/Er12/1

0 0,248000 0,254636 | 0,239298 | 0,238279 0,257452 | 0,241393 | 0,251545| 0,244666 0,254125

1 0,186496 0,231591 | 0,248941 | 0,254940 0,262241 | 0,378160 | 0,526323 | 0,601339 0,654486

2 0,140245 0,171247 | 0,175295| 0,184288 0,184517 | 0,209129 | 0,175320| 0,136188 0,090062

3 0,105464 0,124585| 0,119131| 0,120950 0,116733 | 0,091562 | 0,033876| 0,016327 0,001327

4 0,079309 0,072487 | 0,083433 | 0,076033 0,072311 | 0,044094 | 0,010281 | 0,001429

5 0,059640 0,048319 | 0,051754 | 0,048081 0,038635| 0,020792 | 0,002282  0,000051

6 0,044850 0,035108 | 0,032036 | 0,030642 0,026117 | 0,008674 | 0,000371

7 0,033727 0,020910 | 0,020350 | 0,018087 0,017866 | 0,004982

8 0,025363 0,014640 | 0,012235| 0,011413 0,008501 | 0,001215

9 0,019073 0,008255 | 0,006753 | 0,008307 0,004833

10 0,014343 0,007286 | 0,003582 | 0,004976 0,005380

11 0,010786 0,004912 | 0,003269 | 0,002768 0,002994

12 0,008111 0,002509 | 0,002376 | 0,001105 0,002158

1-27

21 INTERNATIONAL SCIENTIFIC CONFERENCE “TRANSPORT 2013~

contents



13 0,006099 0,002405 | 0,001378 | 0,000133 0,000262

14 0,004587 0,000880 | 0,000163

15 0,003449 0,000231 | 0,000006

16 0,002594
17 0,001951
18 0,001467
19 0,001103
20 0,000829
21 0,000624
22 0,000469

OrtH.3aeTOCT
Ha npubopa 0,752000 0,745000 | 0,761000 | 0,762000 0,743000 | 0,759000 | 0,748000 | 0,755000 0

,746000

KoeduiienT Ha Bapuaiys Ha 3aKOHUTE 32 paslpeaeIeHue

M Excnonennuanen 1,000000 1
Er3 Epnanros — 3-tu nopsabk 0,577350 3
Er6 Eprnanros — 6-1u nopsabpk 0,408248 6
Er9 Epnanros — 9-tu nopsabpk 0,333333 9
Erl2 Epnanros — 12-tu nopsapk 0,288675 12

BeposiTHOCK Ha cbCTOAHUATA Npu pa3nuyHu Bupgose CMO

0,700000

0,600000

0,500000

0,400000

cucrtemara

0,300000

0,200000

BepoATHOCT Ha CbCTOSAHUETO Ha

0,100000

0,000000

012 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

CbcTosiHMe Ha cucTemarta

@ Cucrema M/M/1 B Cuctema Er1/Er3/1 0O Cuctema Er1/Er6/1
O Cuctema Er1/Er9/1 B Cuctema Er1/Er12/1 O Cuctema Er3/Er3/1
B Cuctema Er6/Er6/1 O Cuctema Er9/Er9/1 B Cvucrema Er12/Er12/1

®ur.4 BeposasTHOCTH HA CbCTOSIHUATA HA pa3jmyHu CMO nmosydeHu cieg MoJe1upaHe
U3BOIU

PesynTature oT MoJeIMpaHETO ca HAMBIHO aIeKBAaTHH M MOTaT Ja C€ U3IOJI3BaT 3a
MPAKTHYECKO TMPHIIOKEHWE CBBP3aHO C OIEHKATa HA Pa3jIMYyHU TEXHOJOTMH Ha padora Ha
TPAHCTIOPTHUTE CHCTEMHU WJIM HAa TEXHU EJIEMEHTH, C Opa3MEepsiBAHETO UM WU CBBP3aHU C
OIICHKAaTa Ha WHBECTHIINH C IeJT TOI00psBaHe HA TTApaMETPHUTE Ha TSIXHATa padoTa.

Ot pesynrarure ce Buxaa, 4e uscinensanute CMO umat kpaeH Opoil BEpOATHOCTH Ha
CBCTOSIHUSITA, KOUTO HMMAaT CMHCBHJ 3a TMPAKTHYECKO H3IIOJI3BAHE IPU MOJCIHUpaHE Ha
TPAaHCHIOPTHUTE cHUCTeMH, T.e. umaT croitHoctn Hax 0,001. Konkoro mno-HHCBK €
KOC(UIIMEHTHT Ha BapHallis Ha WHTEPBAJINTEC HA BXOMSIIUS IMOTOK WJIM HAa BPEMETO Ha
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oOcimyXBaHEe WIM M Ha JABETE, TO TOJKOBAa IIO-MAlKO € Oposi Ha BEPOSITHOCTHTE HA
ChCTOSIHUATA, KouTo ca mo-rogemu ot 0,001. IIpy CMO M/M/1 6pos Ha BEepOSITHOCTUTE Ha
crerostHusATa To-rosiemu ot 0,001 ca 22, mpu CMO 22Er12/Er12/1 te ca camo 4.

[IpennaranusaT MoAET MOXKE J1a Ce M3I0JI3Ba YCIEIIHO 32 M3CJICABAHE U aHAIN3UPaHe
Ha TPAHCIIOPTHU CHCTEMH KaTo Ce Mpujara JUCKPETHO-ChOUTHUIHUS MTOIXOI.
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ANALYSIS OF THE TRASNPORT SYSTEMS THROUGH DISCRETE-
EVENT MODELING

Todor Razmov
t.razmov(@gmail.com

Todor Kableshkov University of Transport,
158 Geo Milev Street, Sofia,
BULGARIA

Key words: queuing systems, simulation modeling, discreet-event modeling, transport
systems

Abstract: The article examines the approach for representing the transport systems
and their components as queuing systems as well as the simulation of their performance
through discreet-event modeling. For the application of the latter type of modeling the
specialized programming language can GPSS (General Purpose Simulation System) can be
used.

The report presents a specially developed segment of GPSS aimed at obtaining the
probabilities of the conditions of one channel and multi-channel queuing systems. This will
contribute to the adequate examination of the transport systems, which can be represented as
queuing systems with random rules for interval distribution of the incoming flow and the
attendance time, with specific disciplines of attendance and with lack of final analytical
dependencies for determination of the operational characteristics.
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Knwuoeu oymu: ungpacmpykmypuu obexmu, omoasane noo HAeM, MHCele30NbmeH
MPAHcnopm, 2apu.

Pe3zwome: Hacmoswus 0oxknad ce npasu 6 pe3yimam HA HPOBeOeHO U3Cied8ane Ha
meHOeHyuume U Npu omoasaHe HA UHGpacmpyKmypHume obexmu Nnoo Haem 8
JHcene30nvbmuume 2apu.

Ha 6azama na nopmamuenama 6Oaza peeramenmupawja omoasanemo noo Haem,
KAKmo u munoseme UH@pACMpyKmypHu obekmu e HanpageHo u3cie08ane Ha meHoeHyuume
3a U3MeHeHuUe Ha cvouume.

Ananusupana e cucmemama 3a omoagaHe NOO HAeM HA UHGPACMPYKMYpHUmMe
obexmu. Hanpasenu ca oCHO6HU U3600U U NPENOPBLKU 3d NOOOOPABAHE HA NPUxooume om
Haemoomoasaunemo.

BBBEJEHUE

KenezombTHUTE Tapu ca OCHOBHUTE NPUTETATEIHU LIEHTPOBE B KOUTO IbTHUIIUTE
ouakBaTt ja 0bp1aT oocmyx)ern. OTaaBaHeToO O] HaeM Ha UHPPACTPYKTYPHU OOEKTH B TapHTe
€ JeHHOCT, KOSTO OM MOTrfia J1a JOBEJE CEpUO3HH MPUXOAHU. BBIpeku ue Hamociaenabk uma
W3BECTEH CIIaJ B THPCEHETO, TOBAa BCE OIIE TOBA CH OCTaBa 3HauWM (aKTOp Ha KOUTO
HAI[MOHAJHATa KeNe30MbTHA KOMIAHUS TPsAOBa Na THPCH HOBM METOAM U CpPEICTBA 3a
BB3CTAHOBSIBAaHE M PAa3BUTHE HA TO3U BUJ OU3HEC.

Hamupamure ce TaM ThProBCKH OOEKTH € perJaMeHTHpaHO B 3aKOH 3a Jbp)KaBHATa
cobctBeHocT; [IpaBunHUK 3a mpuiarane Ha 3akoHa 3a AbpXKaBHAaTa COOCTBEHOCT; 3aKOH 3a
xenezonbTHUS TpaHcnopT; [IPABUJIATA 3a orhnaBaHe moj HaeM Ha JABMKUMHU BEIU U
HEJIBIOKUMHU HMMOTH, IpeaocTtaBeHu 3a ynpaBiaenue Ha JIII ,,Hanmonamna kommaHus
KeneszombTHa uHppacTykTypa; MeToauka 3a ompejensHe Ha HadajdHa TPBKHA MeECEdHa
HaeMHa I1cHa U lIpaBWIHMK 3a yCTpPOMCTBOTO M JIEWHOCTTAa HA ABPXKABHO IPEAIPUITHE
,HalnoHnaiaHa Komnanus ,,JKenezomsTHa nHppacTpykrypa” [1, 2].

[Ipuxoaure oT HaeMu Ha MHOPACTPYKTYpHU OOCKTH B TapuUTE 3aBUCAT OT OOIIOTO
CbCTOSIHUE HA TOBAPHUS M IBTHUYECKHS KEJIE30IbTEH TPAHCHOPT, T.€. CHCTOSHUETO Ha
UHPPACTPYKTYPHUTE OOCKTH U MOJABUKHHS CHCTAB.

B nacrosdmusa noknaza ce MpecTaBsT pe3ydTaTH OT aHajJu3 Ha CHCTEMATa 3a OTJABaHE
0 HaeM Ha HMH(QPACTPYKTypHH OOEKTH B >KeJIe30MbTHUTE Tapu. M3cienBaHu ca omie U
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METOJIMKAaTa 3a OT/IaBaHe MO HaeM, KaTo U ca ONpeleieHH HIKOM (rHAaHCOBHM MapaMeTpHu Ha
oTaaneHure miomu. GopMyaupaHu ca Ollle 1 OCHOBHU HACOKH 3a MOBUIIIABAHE HA IPUXOIUTE
OT HaeM Ha MHPPACTPYKTYpHHUTE OOEKTH B rapure. M3ciensanu ca olie U Bb3MOKHOCTHUTE 32
YCHBBPIIICHCTBAHE HA METOJMKATA 3a OTJaBAHE MOJ] HAEM Ha CHIIUTE OOCKTH.

OBILIA XAPAKTEPUCTHKA HA ThbPI'OBCKHUTE OBEKTH U IIJIOLIU B
I'APUTE U METOJIUKA 3A OTAABAHE 110/l HAEM HA CBIIIUTE

NudpactpykTypHHTE O0EKTHTE, KOUTO HallMOHAJTHATa KOMITAHUS OTJaBa I10J] HAeM B
JKEJIEe30MIbTHUTE TapH, Ca OTKPUTH, 3aKPUTH IUIOUIN U KUJIHINA HAJl IPUEMHUTE 3/1aHus/rapu/
[3, 4]. )Kwininara moa HaeM HaJ MMPUEMHUTE 3/IaHUS ca Tbp’KaBHA COOCTBEHOCT M HE MOTar
Jla ce MpojiaBar.

BunoBe OTKPUTH IUIOLIH OTAABAHM MO/ HAeM:

* IPUEMHO 3JIaHuE /Tapa/;

* OTKPHTH TUIOIIX HA IEPOHHUTE, KOUTO OOMKHOBEHO Ca 3a THProBCKa IEHHOCT /TUIOIIN
3a OaHKOMAaTH; IUTOIIM 32 aBTOMATH 32 TOIUIM M CTYJICHU HAITUTKH U 3aKyCKH; Kae aBTOMATH;
IIOIIHX 3a TAKCH KOJIOHKH/;

* TUTOIIH 32 IPEMECTBAEMH THPrOBCKH OOCKTH /TaBHIHOHH/;

* IUTOIIX Ha MEPOHU 32 BPEMEHHO IOJI3BAaHE 32 CKJIAJMpaHe HAa MaTepPHaJIH;

* KpaHOBE U JIp.

3aKkpuTHTE NJIOLIH, KOUTO Ce OTAABAT MO/ HAeM BKJIKYBAT:

* CAaHUTapHU BB3IIH;

* ruIoIH 3a oucwy;

* MIOIICHCKH CTAHIIUU B IPUEMHUTE 3AaHHUS,

* MOMEIIEHUs, KOUTO ca cobctBeHoct Ha mnopaeiennero HKXKM m ce ormasar 3a
THPrOBCKa NEHHOCT /CagKapHUIIM, KHUKAPHUIIM, PECTOPAHTH, KBAPTHPHO OIOPO, UHTEPHET
3aJId, Mara3uHy 3a [BETS/;

e MarasuM - TOBa € TOMEIIeHHe, CKJIaJ MPU MUTHUIA, Tapa U JAp. 3a IpUEeMaHe,
pa3ToBapBaHe W M3IpalllaHe Ha CTOKH U MPATKH;

* IJIOIIH 32 PEKJIaMa;

* [JIOMTH 32 O(PHICH HA JIMIICH3UPAHUTE NMPEBO3BAYM;

* e3uH(EKIIMOHHN CTaHIINU U AP.

Bcekn mHOQPACTpYKTYpeH OOCKT Cce XapaKTepw3upa C: IUION[ W TPaHUIM; o0eM;
pa3MepH; HHBEHTapeH HOMEp; aKT 3a COOCTBEHOCT; BBTpEIIHA IUIAHUPOBKA; IIEJIEBO
npeaHa3HaYeHUE; TUKBUIHOCT; CTOMHOCT; II€HA.

AJITOPHTBM HAa METOAMKATA 32 OTJAABAHE NOJ HaeM Ha HHOPACTYKTYPHHUTE
00eKTH

1. 3aaenenue om w0puduuecko unu usuuecko auye;

2. Amnanu3z na npagnomo cvcmoanue Ha obekma;

3. Ilpeonoscenue 3a omoasane nod naem om oupexmopa na Y/[BI/[ 6 uuiimo oananc
e 3aeeden obexma;

Bnacane na npeonoscenuemo ¢ Ynpagumenuus cvoeem;

3anoeed 3a omKpueane Ha mwvpza U 0000PEHA MPBLIHCHA OOKYMEHmMAuus Om
I'enepannusa oupexmop u o00oopena om Munucmvpa Ha mpancnopma,
uH@OpMayUOHHUME MEXHON02UU U CHOOWEHUAMA;

Ilyonuxyeane na oo6a6a 3a npogescoane Ha mvp2a;

IIpomokon 3a npogeden muvpe;

@R

NS
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8. 3anoeeo 3a cneuenun mopea om I'enepannua oupekmop;
9. Cknroueane Ha 002060p 3a Haem;
10. IIpuemo-npeoasamenen npomoKo..

ITPOBE’KTAHE HA PETMOHAJTHO U3CJEJABAHE, PAYETH U ITPOT'HO3U 3A
MN3BBPIIBAHUTE JEMHOCTH 11O OTAABAHE IO HAEM HA
NHOPACTPYKTYPHU OBEKTHU B 'APUTE

ITo m3cneaBanero Osxa n30paHU METOIMKA M ChOpaHU JaHHH 32 PETHOHAICH OOCKT -
YBI'I I'opaa OpsixoBuiia Ha KOMTO CTpyKTypaTta € nmokaszaHa Ha ¢ur. 1.

@ur. 1. Ctpykrypa Ha YIABI'Jl — 'opna OpsixoBuna.

yABrA,

lopHa OpaxoBuua

PanoHeH PanoHeH PanoHeH PanoHeH PanoHeH

LLEHTBLP LEHTLP LEHTBP LEHTEP LEHTBP
fopHa BapHa Pyce NneeeH wymeH
Opaxosuya
20 xxnrapm 19 xnrapwm 20N rapmn 17 #n rapm 19 }Kn rapwm

PesynTarure oT M3cneqBaHeTo 0OXBaHA 5 TOMUIICH MEPUOA U € TOKAa3aHO ChOTBETHO
Ha urypu 2.1, 2.2 u 2.3 3a 00eKkTUTEe HAMHpPAIIH CE HA OTKPUTH IUIOIIH, KAKTO U CHOTBETHO
¢urypu 3.1, 3.2 u 3.3 3a 00eKTHTE HAMHPAIIHU CE B 3aKPUTH TUIOIIH.

®urypa 2.1, NMprXogn oT HAEM Ha OTKPUTK NAOLWM, N1B,

100000 -
80000 - — m 2007
60000 - — m 2008
40000 - B 2009
20000 - — m2010

. _gaoll_Bedll —'l gl s

ro Pyce MieseH  BapHa  llymen  obuwo
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®urypa 2.2. OtgapeHa KBagpatypa nog Haem 3a OTKPUTH

naowm, m?
8000 -
] m 2007
6000 -
H 2008
4000 #2009
2000 m 2010
0 2011
ro Pyce MneseH  BapHa  UWymen  obwo
®urypa 2.3. CpegHa HAEMHA LEHA HAa OTKPUTK NAOWM
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60,00
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40,00 #2009
20,00 m2010
2011
0,00
o Pyce MneseH  BapHa  Wymed  0bwo
®urypa 3.1. Mpruxoan 0T HAEMK Ha 3aKPUTK NAOLLK, NB.
400000
W 2007
300000
m 2008
200000 2009
100000 m2010
0 2011
o Pyce  MaeseH BapHa Wymen 0Qbuwo
®urypa 3.2. OtaageHa Ksagpatypa nog Haem Ha 3aKpUTH
nnowu,m2.
40000 2007
30000 2008
20000 2009
10000 #2010
0 2011

ro Pyce  MneseH BapHa Wymen O6wo
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durypa 3.3. CpegHa HaeMHa LLeHa Ha 3aKpUTU NAOLWMK, NB.

m 2007

m2008
2009
m2010
2011

ro Pyce  [nesen Bapra UWymen Obwo

Ha 6a3ara Ha MeTona ,,AHaM3 Ha TeHACHIMHATE O¢ HaIpaBeHa u mporHo3a jo 2014 r.
3a U3MEHEHUETO Ha MPUXOJUTE OT HAEMH HA OTKPUTHU M 3aKPUTHU IUIOLIU 3a Pa3riekKIaHus
00€KT, KOEeTO € Tpe/IcCTaBeHa Ha ¢urypa 4.

®urypa 4 I'paduyHo npeacrassiHe Ha NPUXOAUTE OT HAEMH OT A-OTKPUTH U b-3akpuTn
miomu 3a nepuoga 2007 — 2014r.

3AK/IFOYEHUE

Hacrosimara myOnukanust npeacTaBsi pe3yiTaTUTe OT M3CIEe/IBaHE Ha cUcTemara 3a
OTJaBaHE IOJ HaeM Ha WMHQPACTPyKTYpHH 00ekTH B rapure. CHCTeMaTH3MpaHa € camara
METOAMKa 3a OTJaBaHe Mo HaeM. HampaBeHW ca ole M PErMOHAJIHU H3CIEIBAHHS IO
BBIIpOCa 32 00EMHUTE Ha MPHUXOMUTE W OTHAJCHHU IUIOIIM 3a MPUOJ OT 5 TOIWHH, KaTo €
HanpaBeHa U 3-TOMIIHA IPOTHO3a Ha ChLIUTE.

Ananmsupaiiku o0ade MpouecuTe U MOIyUYeHUTE Pe3yaTaTH MOXeE Jla ce OTOETIEeKH, e
CBIIECTBYBAaT BB3MOXKHOCTU 3a YCHBBPIIEHCTBAHE Ha Ipoleaypara IO OTAAaBaHE Ha
UHPPACTPYKTYpHH OOEKTH B TapuTe, KAKTO U 32 TIOBUIIIABaHE HA MPUXOIUTE OT ChInUTe. ToBa
MOJ€ J1a ce MOCTUTHE Ype3 KOMIUIEKCHO OpraHW3allMOHHO, TEXHOJIOTUYHO, 3aKOHOBO, KaKTO
MKOHOMHYECKO YCHBBPIICHCTBAHE HAa CHCTEMaTa 3a OTJaBaHE IO HaeM Ha OOCKTHTE B
rapure.

[IperopbuBa ce omie aa ce BHeApH W WHGOpPMAIMOHHA cucTema oT Tuma Enterprise
Resource Planning - ERP, o6xBaraia BCHUKM aclIeKTH Ha yNpaBJIeHUETO Ha OHU3Heca, KOETOo
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i€ Ch3/ajJie MPEANOCTaBKU 3a B3MMaHE Ha Obp3W U TOYHM YINPABJICHCKH PELIEHUs, KaTo ce
noi3Ba wMH(popMamusATa B peanrHo BpeMe. ToBa O J0OBENO Ome 10 MOBHIIABaHE
e(eKTUBHOCTTa Ha HallMOHAJIHATa KOMIaHHs, B CTPEMEXKa 3a ONTHUMAIHO H3IOJ3BaHE Ha
pecypcute, MOBHIIABaHE HAa MPUXOIUTE U KOHKYPEHTHOCIIOCOOHOCTTA.

JIMTEPATYPA:

[1] 3akoHu 3a: -abpikaBHATa COOCTBEHOCT; -)KEJIE30IbTHHUS TPAHCIOPT; -3aABIDKCHHUATA H
JIOTOBOPHTE; -yCTPOMCTBOTO HA TEPUTOPHATA U Jp. http://lex.bg/laws/

[2] Metonuka 3a ompeAeisiHe Ha HadyajlHa TPbhKHA MECEYHAa HA€MHaA II€Ha, IpaBWJa 3a

OTZaBaHE I10J] HAEM Ha JABUXUMU BEIIU U HEABUKUMU UMOTH U JIp. HOPMAaTUBHU JOKYMEHTH
Ha HK , K1

[3] http://www.mtitc.government.bg/

[4] http://www.rail-infra.bg/
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STUDY OF TRENDS AND ANALYSIS SYSTEM FOR RENT OF
INFRASTRUCTURE OBJECTS IN RAILWAY STATIONS

Dimitar Dimitrov, Irena Hristova
ddimitrov@vtu.bg, irenavh@mail.bg

Todor Kableshkov University of Transport,
158 Geo Milev Str., Sofia,
BULGARIA

Key words: infrastructure objects, rental, railway transport, stations

Abstract: This report gives the result of a survey of trends and leasing of
infrastructure facilities for rent in train stations.

On the basis of the legal framework regulating the hiring and the types of
infrastructure research has been done to change the trend of the same.

The system for rental of infrastructure objects has been analyzed. There have been
major conclusions and recommendations for improving the revenue of renting.
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HPUJIOKEHUE HA CbBPEMEHHUTE HH®OPMAIIMOHHU
CPEJACTBA B CUCTEMMUTE 3A OIIEPATUBHO YIIPABJIEHUE HA
TPAHCIIOPTA

JAumutsp Aumurpos, Teogop Kupues
ddimitrov@vtu.bg, tkirchev@vtu.bg

Bucwie mpancnopmno yyunuwe ,, Tooop Kaonewkos”,

ya. n,I'eo Munee” Nel58, Copusa 1574,
BBJITAPUA

Knwuoeu oymu: ungopmayuonHo ocueypseaue, cucmemu u cpeocmea 3a onepamuHo
yhpaeneHue Ha mpaHcnopma

Pe3rome: B nacmoawama nyoiuxayus ce npedcmasam pe3yimamume om aHaiusd Ha
U3NONI36AHEMO HA CbLEPEMEHHU UH@DOPMAYUOHHU CpedCmed 8 pabomama Ha cucmemume 3d
onepamugHo ynpaeienue Ha mpaxcnopma. Toea e nanpaseno Ha Oazama pazdeieHue no
omaoenen 8U0 MPAHCNOPM NPU OMYUmMAaHe Ha oowume U UHOUBUOYATHU XAPAKMEPUCTIUKU HA
cvomeemuus 6u0 mparcnopm. OmuemeHu ca owje U HAKOU Chneyu@uuHu ocobeHocmu u
UBUCKBAHUS NPU pabOMama Ha pa3enedcoanus U0 MpaHcnopm.

BbBEJIEHUE

TpaHCTIOPTHT € BasKEeH OTPACh], B KOMTO MPUIIaraHeTO Ha ChbBPEMEHHUTE CPE/ICTBA 3a
MHPOPMALIMOHHO OCUTYpSIBaHE € 3a/1ada OT IIbPBOCTENIEHHA BakHOCT. Pazbupa ce, TOYHO B
TpaHCIIOpPTa ca Ce TMOSBWIM M MBPBUTE WH(MOPMALMOHHM CHCTEMHU 32 YIMpaBICHHE U
MHPOPMALMOHHO ocurypsiBane. ToBa o0adye HE € OCOOCHO TPEAUMCTBO, Thil KaTO CaMOTO
BHEJpSBaHE B MPAKTUKATa € CI0XEH U MPOIBIKUTENEH MPOIleC U JOCTa YeCTO JOKAaTO Teue
CaMUST TIPOIIEC TT0 BHEAPSBAHE CE€ OKa3Ba, Y¢ MHPOPMAITMOHHUTE TEXHOJIOTHH Ca MIPEMHUHAIN
Ha cleiBamia (asza OT TSIXHOTO pa3BUTHE.

B’preKI/I Y€ NCHUTC HAa HOBUTC TCXHOJIOTUHA IMOCTOSAHHO MMaJaT, KOraTto CC 3aroBOpu 3a
aBTOMATHU3MpaHE Ha TPAHCIIOPTHUTE MPOLIECH C€ OKa3Ba, Y€ TOBA CH OCTaBa JOCTa CKbBIIO
HAYMHAHUE, KOETO H3JI3a OT PAMKUTE Ha BB3MOXKHOCTUTE JOPH 3a JaJieHa IbpKaBa.
BucokuTe M3MCKBaHHS KbM TEXHUYECKHTE CPEJCTBA ca MOPOJAEHH OT (haKkTa, 4ye TOBa €
CHhOOPA3eHO ¢ M3UCKBAHUSATA 32 CUTYPHOCT, OCOOEHO MpH MpeBo3a Ha MbTHUIIKM. Kato mpumep
MOJKE€ Jla ce MOCOYH, Y€ B aBHOTPAHCIIOPTA LIEHUTE M KaueCTBOTO HAa TEXHUYECKH CPEICTBA
(KOMHIOTpI/I, MOHHUTOPH U KOMYHI/IKaI_II/II/I) ca JACCCTKHU, a O0CTa 4C€CTO M CTOTHIHU IIBTHU IIO-
BHUCOKM OT U3IOJI3BAaHUTE B OCTaHanuTe cepu Ha kuBoTa. Pa3Oupa ce 3a moBedeTro OT
TPaJUIIMOHHUTE BUIOBE TPAHCIOPT (aBTOMOOMIICH, JKEJI€30IbTEH, Bb3YyIIEH, BOACH U Ap. )
uMa JI0OCTa CHJIHM MEXIYHApOJIHU OpraHu3allid MO0 BHUAOBE TPAHCIOPT, 4Ype3 KOUTO ce
OTIpeNieNIAT U TUKTYBAT OCHOBHHTE PaMKH M CTaHIApTH, KOUTO TpsiOBa na ce mokpusr. [lak
KaTo MpHUMep MOXKE J1a ce Kaxke Y€ PbKOBOACTBOTO Ha BB3AYIIHOTO ABM)KEHUE CE€ MOIUMHSIBA
Ha €JHa €MHHA CBETOBHA OpraHu3anus - MexayHapoaHaTa OpraHu3alus 3a rpakIaHcKa
aBuanus (ICAO). Ipyr npumep e cbio EBporelickaTa skelie30ImbTHa CHCTEMa 3a YIIPaBICHUE
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Ha Ttpaduka (ERTMS), upe3 kosTO ce craHmapTU3UpaT HAYMHUTE M CpeACTBaTa 3a
yIIpaBJICHUE HA JKEJIEe30IIbTHUA TpaHCIopT B EBpomna.

Ilenta Ha HacTOSAIIMS JOKJIAN € Ja HAllpaBH OOIl aHaJ W3 HA HAKOW JOCTIDKEHUS 32
pa3BUTHE Ha ONEPATUBHOTO YIPABIECHHE HA TPAHCIOPTA OT IVIEAHA TOYKA HA IMPUIOKEHUETO
Ha ChBPEMEHHHUTE MHPOPMAIIMOHHU CUCTEMH U CPE/ICTBA.

OBl U3NCKBAHUA KbM UHO®OPMALIMOHHUTE CUCTEMUA

OCHOBHUTE HW3HUCKBAHUSA KbM CBBPEMEHHUTE CHUCTEMH 3a YIpaBJIEHHE Ha
TPaHCIOPTHUTE CpelIcTBa ce Oasupar Ha cienHure u3uckBanus [l, 2] u oOxBar Ha
pelaBaHUTE 3a7jauu, a UMEHHO:

e JeTallIHa JIOKAJIM3alUsl HA TPAHCIIOPTHUTE CPEJICTBA BB BPEMETO M MPOCTPAHCTBOTO
B 3aBUCHUMOCT OT CKOPOCTUTE M M3UCKBAHUATA 32 O€30M1aCHOTO yIIpaBJICHUE;

e [peAaBaHe Ha MOAPOOHA MHPOpMAIUS MEXAy IMPEBO3HUTE CpPEACTBa M Bpb3KaTa C
LEHTpaIN3UpaHaTa CUCTEMA 3a YIIPaBJICHUE Ha IBUKEHUETO;

e [peJaBaHe Ha MOAPOOHAa HHPOpPMaLUsA MEXAy cHcTeMaTra 3a YIpaBJICHHE Ha
JBIDKEHUETO M OCTaHAIUTE CIIy>)KOM CBBP3aHM C OCHUTYpSIBAaHE Ha JIBKCHHETO Ha
TPAHCIOPTHUTE CPENICTBA;

® BB3MOXKHOCT 32 ONpeessTiHe U3MEHEHUE IIPU HYKJa U KOHTPOJIMPAHE HA MapUIPyTUTE
Ha TPAHCIIOPTHUTE CPEJICTBA;

® U3BBPIIBAHE HA MPOTHO3HU MApLIPYTH M KOH(MDIUKTH, KaKTO U OBbP30 Bb3CTAaHOBSBAHE
Ha IBUKEHUETO B HOPMaJIHU apaMeTpH;

® ONTUMHM3UPAHE Ha MapLIPyTUTE C OIJIe]l ChKpallaBaHE pa3XxoAa Ha TOPUBO U BpEME,
BKJIFOUMTEJIHO U ChKpalllaBaHe Ha Mpa3HUsl MpoOer;

e OTYMTaHE U IpeJlaBaHe Ha MH(OpMaLUs 3a ONPEeICHH TapaMeTpy Ha TPAHCIIOPTHUTE
cpelcTBa (TOpUBO, IEHCTBUE HA CUCTEMU 3a CUTYPHOCT U Ip.);

e KOHTPOJ U MH(POPMHUPAHOCT 3a TOBApPUTE M I'bTHULMTE B TPAHCHOPTHUTE CPEJNICTBA,
TSIXHATa IOCTaBKa J0 KpallHaTa TOYKa Ha ChbOTBETHATA JIECTHHALUS;

e JIpyrd XapaKTepHH OCOOEHOCTH Kacaelld IpPEeBO3UTE, TPAHCHOPTHUTE CPEACTBA,
OKOJIHATa cpeza U Ip.

CreneHra Ha aBTOMaTHU3alMsl HA OTAEIHUTE arperatd U yCTpOUCTBAa B TPAHCHOPTHUTE
CpeZICTBa CBBbP3aHU HE CaMO C JBM)KEHUETO U CHUTYPHOCTTA, HO U ChC Ch3JaBaHETO Ha 00pa
OKOJIHA Cpeja ChIIO € 3a/la4a, HaMepuia HalocleAbK CEPUO3HO pa3BUTHE U HampeabK. Tyk
CEPHO3HO pasrpbliaT MOIIHOCTUTE CHU TOJIEMUTE KOMIIAHMM CBBP3aHU C IOCTOSHHOTO
noJo0psiBaHEe Ha W3UCKBAaHUATA BBB BCHUYKM IIOCOKM 3a KAaueCTBEHO IOJO00OpeHHe Ha
TpaHCIIOPTHATA yCIIyra.

MHO-BA’KHU THO®OPMAIIMOHHU CUCTEMM 3A YIIPABJIEHUE

Ha mppBo MscTO BHUMaHHeE 1€ Obie 00BPHATO HA CYX03€MHUS TPAHCIIOPT, KaTO €AMH
OT Hal-MacoOBO M3MOJ3BAaHUTE, TIPU U3BBHPIIBAHE HA TIPEBO3M HA KPATKO U CPETHO Pa3CTOSHUE.
B Ta3um Bpw3ka me ObOAT M3THKHATH HAKOM BaXHU HH(POPMAIMOHHM CHCTEMH C
MEKIyHapOAHO BHepsiBaHe [3]:

Inteligent Transport Systems (ITS)

Taka wHapedyeHuTe uHTENUTeHTHU TpaHcnopTHH cuctemu (ITS) [3] ca MomepHHm
MMPUIIOKCHUA, UMAIllU 3a LS Oa NPEAOCTABAT MHOBATHBHU YCIIYI'U, CBbP3aHU C PA3JIMYHUTC
BUJIOBE TPAHCIOPT M YIPABICHUETO Ha JBMKEHHETO. ToBa € CBBpP3aHO C OCHUTYpsIBaHE Ha
HOMMHAJTHATa CTEMEH 3a 0e30MacHOCT, KOHTPOJIMpAHE W KOOPAWHUPAHE HA JBHKEHHUETO,
KaKTO M C TOBa MoTpedWTenure na ObaaT mo-m1o0pe WHPOPMHpPAHU 32 HW3BBPIIBAHUTE
TPaHCIIOPTHH YCIYTH.

B pamkure Ha EBpomneilckus Cbi03 BHEAPSABAHETO HA TE3U CHUCTEMHU BbB BCHUKHU
BUJIOBE TPAHCIIOPT € IIeJI C IbPBOCTENEHHA BaXKHOCT. ToBa ce onpezesns U OT pa3BUTHETO Ha
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WHPOPMAITMOHHUTE M KOMYHHKAIIMOHHUTE TEXHOJOTMH M CHUCTEMH, BKIIOYUTCIHO U
Pa3BUTHETO HAa MHPPACTPYKTYpa, MOJBMKHHUS ChCTaB, YIIPABICHHE HA TpadHKa U yIpaBICHUE
Ha MOOWMJIHOCTTA.

European Rail Traffic Management System (ERTMS)

EBpomneiickara cuctema 3a ynpasieHue Ha kene3onbTHOTO apmwkeHue (ERTMS) [5] e
KIIOYOB HHIYCTPHAJIEH TIPOEKT, pa3paboTeH OT oceM 4WieHa Ha AcolHanusra Ha
eBporeiickara enezonbTHa HHAYCTpusi (Association of the European Rail Industry) —
»Amncrom Tpancnopt” (Alstom Transport), ,,Aucanno Ec Tu EC” (Ansaldo STS), ,,Eii 3u [Iu
[Ipara” (AZD Praha), ,,bomb6apmuep Tpaucnopreitmsn” (Bombardier Transportation),
,AuBencuc Peitn” (Invensys Rail), ,,Mbpmexk ,,(Mermec), ,,Cumenc Mobunutu & Teitnc” (
Siemens Mobility & Thales), B TscHO chTpyaHHUecTBO ¢ EBpomeiickus Cbi03 U CTpaHHTE,
3aMHTEPECYBAHHU OT XkKene30mbTHUS cekTop 1 GSM-R unnycrpusra.

ERTMS npeuiara HHTETpUpaHu YCIyTH ChC CTaHAAPTH3UPAHU OTKPUTH MHTEpdeiicu
U € U3TpajieHa Ha MOJyJICH MPUHITUI, KaTO UMa JIBa OCHOBHHU KOMITOHEHTA:

-ETCS (European Train Control System) - EBporneiickata cucrema 3a yrnpaBieHUE Ha
BJIAKOBETE, MPECTABIIABAILA MEXaHU3bM 32 aBTOMAaTUYHA MPOTEKIUA Ha MamuHuTe. LlenTa e
TS J1a 3aMECTH ChIIECTBYBAIINTE HAITMOHAIHN CHCTEMH.

-GSM-R (Global System for Mobile Communications — Railway) - panuocucrema 3a
rmacoBa W HMHGPOPMAIMOHHA KOMYyHUKanus, Oaszupana Ha crangaptau GSM dectotu,
aJlanTUPaHU KbM CIIeUU(DUKHUTE Ha )KETE3HUIIUTE.

Bwrnpekn ye Ta3u cucrema € rnpeHa3HavueHa camo 3a paMKuTe Ha EBponeiickus cbios,
nopajy M3UCKBAaHUATA 32 PETHOHATHOTO OpPraHM3MpaHE W YIPaBICHUE HA JKEIEe30MbTHHS
TPAHCIIOPT, UMA M TAaKWBA IMOJO0HN CHCTEMHU M Ha OCTAHAJIUTEC KOHTHHEHTH.

B pamkute Ha bbiarapus BHeIpsSBaHETO HA Ta3H CHCTEMA € C MbPBOCTEIIEHHA BaYKHOCT
3a JKEJIE30IBTHUS TPAHCIOPT M 3a€JHO C pexaOWiInTalusaTa Ha KIIOYOBUTE YUYacTBIH TS Ce
BHEJIpsIBA MMOETAITHO.

Hemunyemo TpsbBa na ce pasriea U IOJIO)KEHUETO BBB BB3AYILIHMS TPAHCIOPT,
KOWTO € BOJEIL B U3BBPIIBAHETO HA IBTHUYECKU IIPEBO3U HA CPEIAHU U IBJITH PA3CTOSHUA.

Single European Sky ATM Research (SESAR)

SESAR e umero Ha mamabeH npoekT [6] 3a EqMHHOTO eBponeicko MpoCcTpaHCTBO U
yIpaBJIeHUE Ha BB3AYIIHOTO ABIKeHHE. LlenTa e 1a ce pa3paboTH HOBO MOKOJICHUE CHCTEMA,
KOSITO I1I€ OCUTYPHU O€30MacCHOCT U IJIABHOCT Ha BB3AYIIHUSA TPAHCHIOPT HA CBETOBHO HUBO
npe3 caeapamute 30 roguau. SESAR cblio Taka uma 3a 1en Aa peaynupa BIUSHUETO Ha
BB3IyXOIJIaBaHETO BbPXY OKoiHaTa cpeaa no 10% Ha momneT upe3 peaylnupaHe Ha HYXIUTE
ot ropuBo. OcHOBHHUTE (pa3u HA TIPOEKTa ca: ,,paza Ha neduHuUpane™, craprupana mpe3 2005
r; ,,a3a Ha pazutue” (2008—2013 r.); ,,daza Ha pasrpbmane (2014—2020 r.).

[Tpoexra SESAR pazuuta Ha penuiia HOBU KJIFOUOBU XapaKTEPUCTUKHU:

e [JaHa 3a eKCIUloaTallusg Ha Mpexara, JIUHAMHUYHO TMOJPOOHUS IUIaH 3a

IPOABIKUTENHA paboTa, KOSITO OCUTYpsiBa OOIII MOTJIEe]] Ha CUTYallMUTE B MPEKaTa;

e [IbJIHA MHTETpalus Ha JETUIIHUTE ONepalid KaTo 4YacT OT YIpPaBJICHUETO Ha

BB3IYIITHOTO ABMKeHue (Air traffic management — ATM) u miporieca Ha IJIaHUPaHE;

e yIpaBlICHHE HAa TPAEKTOPUUTE U HaMallIBaHE Ha OTPaHHUYCHUsITA HAa OpraHU3alUATa Ha

BB3AYIIHOTO MPOCTPAHCTBO J0 MHHUMYM;

® HOBHM BHJOBE BB3AYyXOIUIABATCIHM CPEACTBA 3a pasJelisiHe, KOETO IO3BOJISIBA TIO-
rojsiMma 6€30MacHOCT, KarauTeT U e()eKTUBHOCT;

e Ha IsyIaTa CUCTeMa 3a ymnpaBlieHHe Ha WH(OpMalusATa, 3ApaBO CBbP3Ballla BCUYKU
0aHKOMaTH 3aWHTEPECOBAHU CTPAHU, KOUTO IIE CHOJCIIAT €IHHU U CHIIH JaHHHU;
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e [ICHTPAIM3HPAHO B3EMaHE HA PEIICHUSA: KOHTPOJEPH W THIOTHTE IIe ObaaT
MOJAMOMAaral OT HOBHTE aBTOMATH3WpaHU (yHKIUM 3a OoOJeKYaBaHE Ha paboTrara uMm,
3a JIa Ce CIPABST ChC CIOXKHH MPOIIECH.

IIpoektbT SESAR wuma mnapanen B NextGen, KONTO € NIPOEKT B paMKHUTE Ha
YHOpaBJCHUC HAa Bb3AYIIHOTO ABUKCHHUC B CBCI[I/IHeHI/ITe miaTu.
TpsiOBa 1a ce 00bpHE BHUMAHUE M HA CHCTEMHUTE OCUTYPSIBAIIH

YupapjeHue U KOHTPOJ HA TPAJICKOTO ABHKEHHE

ChIlecTBYBAT penuiia CUCTEMH 3a YIIPAaBICHUE U KOHTPOJ Ha TPAFCKOTO IBIKEHHE [7,
8]. Kato mpumep mMoke f1a ce mocoun nHGOPMaIMOHHO-YTIpaBisBaIlaTa CHCTEMa 3a KOHTPOJI U
ynpaBlieHHE Ha TpauKa Ha MacOBHUS IPAJCKH TpaHCIIOPT Ha Oa3ata Ha GPS — uneHTnukanys.
[Tpumepu ca nHGOpMAITMOHHATA CUCTEMA Ha IIEHThpa 3a rpajcka MoouiaHocT B Codus, KakTo U
aBTOMATU3UpaHaTa CUCTEMa 3a yIpaBlICHHE Ha JBIKEHHUETO B MeTporonuteHa. [lo chiiecTBo
TSXHUTE OCHOBHU (DYHKIMHM CE€ CBBP3BAT C HU3IBIHEHHETO Ha IUJIaHAa 3a M3BBPIIBAHE Ha
KypCOBETE OT IPEBO3HUTE CPENICTBA, KATO B METPOIUIUTEHA € MOCTHTHATa BUCOKA CTENEH Ha
ABTOMATHYHO YIpaBJICHHE Ha JIBUKEHHETO Ha BJIAKOBETE Ype3 €MHHA ChbBPEMEHHA
KOMITIOTbpPHA cucTeMa. Karto 11110 HAMa eIMHeH MOJIeN U CUCTEeMa 3a yIpaBlieHUEe Ha Tpaduka
Ce pa3zyuTa Ha PErMOHAIHO pa3pabOTEeHUTE TaKKUBa, BHIIPEKHU Y€ ChIIECTBYBAT U3BECTHU JIUACPU
B 00J1acTTa KOMTO MYJITUIUIMIIMPAT PEIICHHUATA CU B PEIULIA TPAJIOBE U CTPAHHU.

SAKJIIOYEHHUE

B nacTosmms qoxmas 0sxa pasriieJaHd HIKOM TEXHOJIOTHYHU PEIICHUS U CUCTEMH 32
OTICPAaTUBHO YIIPaBJIEHNWE HA TPATUIIMOHHUTE BUIOBE TPAHCIIOPT 3aHUMABAIIH CE€ TIPEAUMHO C
OBTHHYECKU TIpeBo3u. DopMmynupaHu Osixa OCHOBHUTE NPUHIMUIHU W3UCKBAHUS KBM
BHEJIPSIBAHUTE TEXHOJOTHYHU PEIICHUS W HWHPOPMAIMOHHU CHCTEMH. bsxa pasriemaHu
HSIKOH OCHOBHM CHCTEMHU, U3MOI3BAaHU B TPAHCIIOPTHHS CEKTOP — MPEAUMHO 32 OCUTYpPSIBAHE
Ha IbTHUYECKOTO JBIIKEHUE.

Karo ocHOBeH u3BOJ MOXE Ja C€ HampaBu, Y€ CHBPEMEHHHTE HH(POPMAIMOHHU
TEXHOJIOTHH Ca C KJIFOYOBO 3HAYCHHE 3a TpaHcmopTa. ToBa ce mopaxkaa W OT M3UCKBAHUATA
KbM TPAHCIOPTa, KAKTO MO OTHOIICHHWE HAa KAa4ecTBO Ha TPAHCIOpPTHATa yciyra, Taka IO
OTHOIIIEHNWE HAa M3MUCKBAHUATA 3a 0€30MacHOCT. 3abernsa3Ba ce olle, Y€ JOPHU KEIC30MbTHUSIT
TPAHCIIOPT, KOWTO Mpe3 IMOCIECTHUTE eCeTWIeTHs Oe MOYTH 3aJlHueH OT TpPaHCHOpPTHATa
KapTa, Makap U ¢ Bce Omle cIabu TEeMIIOBE MMa TEHICHIIMU 32 MOJACPHU3ALNS M Bh3paxIaHe.
[To oTHOIIEHHE HA M3MOJI3BAHETO HA HOBUTE WH(GOPMALIMOHHH TEXHOJIOTHH OTTOBOPBT CHIIO
€ CIHO3HAYeH MU TOM € — TOCTOSHHO M BCE IM0-00XBAaTHO BHEApPSIBAHE HA HOBUTE
UHGOPMAIIMOHHM TEXHOJIIOTMH C el ToJo0psBaHe Ka KauyeCcTBOTO U CHTYPHOCTTa B
YOPaBICHUETO HA TPAHCTIOPTA.
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Abstract: In this paper the results of an analysis of the use of modern IT tools in the work
of the system of transport management.

This was based on the separation modes of transport, taking into account the general and
individual characteristics of the mode of transport.

Reported are also some specific characteristics and requirements in the operation of all
modes of transport.
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Abstract: This article deals with the problems of obtaining of good results in doing
business in the area of transportation and logistics, which is the key foundation upon which
all other economic sector depend. Based on the data trends evident in the 2012, it can be
concluded that the period of recession has been prolonged, and still has negative influence on
logistics and transportation companies and on society generally. Operators are focused on
costs reduction and efficiency improvement. To analyze and measure their progress toward
aimed goals, companies use numerous indicators, especially Key Performance Indicators
(KPIs). The article gives a comprehensive overview of KPls commonly used in the
transportation and logistics. It is highlighted that KPIs should be relevant, specific,
measurable, achievable, realistic and timed. On that basis, KPIs are divided into six groups,
and analyzed. In the analysis the application of dashboards for monitoring of business and
performances trends is suggested. Dashboards make possible to visualize recorded and
processed data, and give an opportunity to managers to make their decisions faster and more
accurately. At the end of the article a dashboard example is shown as well as a graphical
representation of the data flow during data processing in one popular system of data
collecting, processing, and representation. The article ends with conclusions and a rich list of
references.

INTRODUCTION

Organizations working in th e area of transportation and logistics operate with m ass
amounts of data. Today’s problem is not to co llect data, but understand collected data and
analyze them on appropriate way, to im prove efficiency. It is a difficult task. To create useful
data companies must define the m ost significant indicators and m onitor them in tim e. It is
difficult to monitor great number of specific data formatted as tables. Diagrams and charts are
much m ore convenient. But, som etimes it is difficult to keep up to date these graphical
presentations.

Managers don’t use transportation m anagement systems (TMS) trans actionally (their
people such as load planners/dispatchers do this for them ), but they do want to see how they
are doing and view and present their “image in the mirror” for their executive team and within
the industry. [1] Some of TMS program s have only daily transactional infor mation, but it is
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not good enough. Dan Walker at MeadW estvaco thought “that all transportation metrics come
down to four letters: DRUM, representing Distance, Rates, Utilization, and Mode.” [1] In this
light perf ormance, availability, cos t, and utiliz ation appea r to be signif icant. For nam ed
parameters indicators should be created. Vital business indicators can be: on tim e pickup and
delivery, “degree of lateness”, “pay for performa nce”, cost per lane, cost per unit of weight,
trailer utilization by weight and/or cube etc.

Transportation and logistics com panies in creasingly adopted business intelligence
dashboards solutions in last a few years. Th ey use them to display data on clear and
comprehensive way and m ake quick, ad hoc d ecisions. Transportation companies frequently
need to m ake analyses about the cost of fuel, vehicle downtim e a nd cost of vehicle
maintenance. Reviewing of those data could be very cumbersome, especially in cases of large
fleets. However, users can find som e benef its of this inf ormation when use visua 1
transportation dashboards and m onitor their KP Is such as: incom ing orders, percentage of
fulfillment, average tim e to sh ip, and so on. Focused on quick fulfillm ent and efficiency ,
managers want access to such inform ation quickly — and logistics da shboards provide the m
this opportunity. [2]

KPIS IN TRANSPORTATION AND LOGISTICS

When an organization analyzes its m ission, its goals, and identifies its stakeholders, it
has to define a way tom  easure its progress. For m easurements of its progress toward
organizational goals, a com pany can use Key  Performance Ind icators (KPI). KPIs as
quantifiable m easurements reflect the critical success factors of the company. They differ
depending on the type of the com pany, and can be for example: the perc entage of company’s
income that com es from return cu stomers, a nu mber of clients assisted during the year, or
percentage of customer calls answered in the first minute, etc. [3] Whatever KPIs are selected,
they must be key, m ust reflect the com pany's goals, and must be measurable. KPIs are long -
term lasting, and their definition can be cha nged, but rarely. Commonly, changes take a place
when the company's goals change. Also, KPIs can be changed when the com pany gets closer
to achieving aimed goal.

There are a great num ber of KPIs that can be used for perform ance m easuring in
transportation and logistics com panies. A KP I should be relevant and S MART - Specific,
Measurable, Achievable, Realistic and Timed. [4]

—  Specific - means that KPIs should be easy to understand and simple to use.

— Under term measurable should be considered that it is not correct to com pare
"Apples and Oranges". Different drivers on different routes can achieve results that
are useless to com pare them. If, for exam ple, a transportation company wishes to
find the best driver, then it has to rotate all drivers on the sam e track and route, or
to rotate drivers onto different vehicles and different routes.

—  Set targets should be achievable. 1f targets are too high, men can be disappointed
with constant failing attempts. D ecisions and m anagement actions are a result of the
collected and presented data. It is very im portant that the data collection method is
realistic, reliable and consistent, collected on regular basis and easily over time.

— Timed — m eans that the frequency of monitoring depends on the measure and particular
business needs.

So, for example, for Premdor Ltd, a set of KPIs for transport costs includes [4]:

— Total costs per trip;

— Total cost per drop;

— Total costs per gallon; and

— Miles per gallon.

For customer service, KPIs cover number of failed deliveries due to [4]:

— Not loaded;
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Damaged,;

Driver out of time;
Product not required; and
Delivery point problem.

According to Dream orbit [5] the KPIs, im portant for lo gistics com panies can be
generally classified into six main categories:

Sales Forecast KPIs usually based on weekly operational follow-up of:
— % of Reliability; and
— Ratio of Global forecast difference/ Actual Sales.
Inventory KPIs; Inventory KPIs can be typically divided into three categories [6]:
— Raw facts and figures: like fill rate, turns, stockouts;
— Percent complete: applied to goals with a clearly defined finish state; and
— Trend line scores: or directional scores, related to projects or goals without
a defined finish state. These m ove up and down — thi ngs like production
efficiency, productivity and safety stock.
Supply Control & Replenishment KPIs, for defining of supply control KPIs it is
necessary to take in to account: sales forecasts, supply plan ning, supply function,
suppliers a nd quality of service. Key data for KPIs are: f  orecast reliability,
planning reliability, produc tivity of supply function a nd number of active item s,
purchasing annual value and ranking of s uppliers by their im portance concerning
their share in total pu rchasing value and/or total orde rs number. In the quality of
service, key data can be: de livery discrepancies, deliveries on time rate (DIFOT),
average lead tim e and lead tim e deviati on, percent of custom er claim s and/or
returns, and availability.
Warehouse KPIs; W arehousing is a kind of bus iness which requires close
monitoring. It generates trem  endous amount of data. In today’s world,
warehousing is a very com  petitive business with every day m ore and m ore
demanding custom ers. Most often, the clie nts define KPIs as part of service
agreement. Different business m  odels dem and different m easurements, and
choosing appropriate criteria for the KPIs defining is an im portant task. From that
of, for example, KPIs for 2PL "and 3PL? warehouses are different. Fora s pecific
warehouse, relevant param eters need to be measured before defining a KPI. It is
always good to identify the key processes in a warehouse and attach them to the
specific process. KPIs must be always ali gned need to constant with a process of
business. Warehouse KPIs cover processe s costs, costs, HR, absenteeism
activities, service and quali ty of service, and productivity. There are a great
number of data for this purpose. Among them there are [7]:
— the number of hours effectively work ed by the warehouse' s operative HR
(excluding holidays, absenteeism, training...);
— receiving, order picking, cross doc king, shipping, and stock control HR
(temporary & proper workers) and equipment;

2

' 2PL - Second-party logistics provider, an asset-based carrier that owns the means of transportation.
3PL - According to the Council of Supply Chain Management Professionals, 3PL is defined as "a firm

that p rovides m ultiple lo gistics serv ices for u se by cust omers. Prefe rably, these servi ces are
integrated, o r bu ndled t ogether, byt he pr ovider. Amongt he ser vices 3PL s p rovide a re
transportation, ware housing, cross -docking, i nventory m anagement, packa ging, a nd f reight
forwarding."
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— cost evolution vs. budget, rent of a nnual amortization of warehouse, total
cost rent, warehouse capacity use rate;  ratio of tem porary workers/ total
HR;
— seasonality; receiving-, order picking-, and shipping flow/capacity;
— warehousing discrepancies, dispute (for suppliers and clients); and
— number of | ines or heterogeneous/h omogeneous pallets received per m an
hour, number of line or pallets put aw ay per m an hour, num ber of lines
picked per man hour, number of lines or pallets shipped per man hour.
Transportation KPIs, for defining of transportation KPIs it is nece ssary to cove r
inbound-, outbound-, and between-entities tran sportation, as well as quality of
service. For this purpose com panies have to c ollect data of : capacity use rate,
transport cost/ transported value (at cost), number of km, number of hours in use,
waiting time per trip, average cost per pa llet and/or ton, average num ber of stops
per trip, value of goods transported vs. total goods flow, etc. [8]
Reverse Logistics KPIs; Companies tha t take a ca re abou t effectiv ely reverse
logistic managing have an opportunity of cost cutting and recapturing lost revenue.
The reverse logistics process involves I ogistics, sales/m arketing, finance, and
customer service. According to Aberdeen Group [9] significant percent of firm s
“consider reverse logistics very or ex tremely im portant to overall com pany
performance”. Their results are shown in the table 1.
Table 1 Percent of firms that consider reverse logistics very or extremely
important to overall company performance (Authors’ interpretation of data from

191

Area Percent of respondents
Aerospace & Defense 86

High Tech 73

Medical Device Mfg. 67
Industrial Mfg. 62
Consumer 59

Telecom / Utilities 44

Each of industries has its own KPIs, but all together they k eep track of total
repair/refurbishment costs. Furthermore, this KPIisthe  m ostim portant f or
aerospace & defense, high-tech mfg., te  lecommunications/utilities and m edical
device m fg. For consum er goods the most im portant KPI is product
returns/exchange as a % of sales, and for industrial equipm ent m anufacturing,
number of defects per new product.

Collected data should be transformed into form convenient for m onitoring. Today,
there are many convenient solutions in a different forms of dashboards that allow managers
to better understand their business by obtai ~ ning easy v iew into co mpanies’ o perations,
mission critical KPIs highlighting, performance metrics monitoring and alerting, and allowing
ad hoc querying and reporting capabilities.

DASHBOARDS

As m entioned above, Logistics S ervice Prov iders constantly need to collect and
analyze operational data and tr ansform them into useful inform ation to provide value added
services, remove bottlenecks and improve busine ss processes continuously. KPIs can deliver
such information in a unified view of the entire supply chain. [5]

Dashboards appeared as very popular solutio ns of data presenti ng. Stephen Few [10]
defined dashboard as “a visual display of the most important information needed to achieve
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one or more objectives; consolid ated and arranged on a single sc reen so the inform ation can
be monitored at a glance.”

One example of dashboards is shown on the figure 1.

For example, customers who use the Oracl e Fusion Transportation Intelligence option
are able to [11]:

—  Quickly identify bottlenecks in the supply chain;

- Measure key perform ance m etrics which leads to an improvem  ent in overall

logistics efficiency;

- Identify underperforming service providers and take action;

— Highlight the highest cost areas within company’s logistics operations; and

- Raise overall awaren ess within the o rganization on the im portance of effectively

managing transportation and logistics.

But, how data com es to the screen ? That wi Il be analyzed o n the exam ple of Fusion
Transportation Intelligence (FTI), which pr ovides an environm ent for m anaging business
metrics by monitoring, analyzing a nd reporting m etrics at various levels of the organization.
The principle of operation is shown on Figure 2.

Data from Oracle Transportation Management flows to the replicated online database
(ROD) via a m anual process or a nightly proce ss. This includes snapshots (com binations of
dbms_refresh jobs) and tables. ETL1 and ETL2 are combined into one job (ETL stands for
Extraction, Transformation and Loading).

T Ifm

Transportation & Logistics i Order Fullliment

shipping Crders for June

Equity Percent Change

Top 10 Shipping Customers for Feaal Year

Figure 1 An example of the dashboard: Transportation & Logistics — Order Fulfillment

[12]
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The ETL process extracts the data f rom parent database, transforms and massages the
data to adhere to the HD database and loads th is data. It runs nightly at midnight, by default.
[13] Transportation intelligence roles need to be set up to access different functionality. Some
of roles are predefined, and access to other ro les can be defined by ad ministrators. The list
with transportation intelligence roles is shown in [14]. All the data m ovement is in the back-
end. It is possible to update manually the ROD or FTI data using process management.

CONCLUSIONS

Based on above analysis it is easy to conc lude that excessive transportation and
logistics processes m onitoring and analyzing is closely connected with use of KPIs and
dashboards as the most convenient tools for today’s level of technology. Dashboards give fast
overview of vital business performances, includ ing weakness of the ¢ ompanies’ processes.
Users can quickly identify bottlenecks, can m easure key p erformances, identify underservice
providers, highlight the highest costs, and im prove overall com pany’s logistics efficiency .
And best of all, all the visualiza tions are shown on a single com puter screen, and displayed
data are autom atically updated without user’s action. For dashboa rd creation no lim its exist,
so they stay as a very favorable solution for manager’s needs.
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KJIIOYOBHU ITOKA3ATEJIN 3A EOFEKTUBHOCT U TABJIA 3A
YIIPABJIEHUE HA TPAHCITIOPTA U JIOTHCTHUKATA

3opan YekepeBan
zoran.cekerevac@hotmail.com

dakyJTeT 10 OM3HEC U MHAYCTPHAJIEeH MEHU)KMBbHT Ha YHUBepcuTeT YHUOH, bearpan,
u busnec yunaume “Yauak” B bearpan
HNBe Anapuna Ne 2, 11000 bearpan - MaaneHoBan
CbPbUA

Knwuoeu oymu: mpancnopm, 7nosucmuxa, mabaa 3a ynpasieHue, KiOYO08U
nokasamenu 3a eeKmueHoCm, cucmemu 3a ynpaegienue Ha mpaH3aKyuu, UHeHmap, cKidao,
0bpamua n02ucmuxa

Pezwome: Tasu cmamusma mpemupa npobiemume 3a noayiasane Ha 000pu
pesyimamu om npagenemo Ha OusHec 8 001ACMMA HA MPAHCNOPMA U JTOSUCMUKAMA, KOemO
e Ka4o8a 6aza om KOAMO 3A6UCAM BCUYKU Opyau cekmopu. Bv3 ocnosa ma menoenyuume
om danHume 3a 2012 2. modice 0a ce HANPasu U3B00a, 4e Nepuooa Ha peyecusi ce YObidcu U
6ce owje UMa He2amueHo GIUAHUE BbPXY MPAHCNOPMHUME U JO2UCMUYHU KOMNAHUU U
obwecmeomo kamo ysano. Onepamopume ca HACOYEHU KbM HAMANABAHE HA paszxooume u
nooobpsieane Ha eghexkmusnocmma. 3a 0a AHATUUPAM U USMEPAM HANPEObKA CU KbM
Jcenanume yeau, KOMNAHUUME U3NON36AM MHONCECMBO NOKA3AMENU, 0COOEHO KII0408U
noxazamenu 3a epexkmusnocm (KIIE). Cmamuama npasu ysnocmen npeeneo na KIIE, koumo
0OUKHOBEHHO Ca U3NON36aHU 6 mpancnopma u jaocucmuxama. Iloovepmano e, ue KIIE
mpsaoea 0a 0vO0am NPULONCUMY, KOHKPEMHU, USMEPUMU, NOCIMUNCUMU, Dearucmuduu u
onpedenenu 6v6 spememo. Ha masu 6aza KIIE ca pazOenenu Ha wiecm epynu u aHAIU3UPAHU.
Tabrama 3a ynpasnienue 6uzyaruzupam 3sanucaume u obpabomeHu OaHHU U 0a8am
BBL3MOINCHOC HA MEHUOICLpUmMe 0a 83umam O0vbp3u U MoyHu pewienus. B kpas na cmamusama
e 0adeH npumep 3a maodio 3a ynpaeienue, KAakmo u epaguuHo npeocmassme Ha NOMoKa om
OaHHU NO 6épeme Ha 006pabomka HaA OAHHU 8 eOHA HNONYIAPHA cucmema 3a cvoOupawe,
obpabomka u npeocmassme Ha OAHHU.
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Abstract: Planning of the railway station locations in integrated passenger transport
is a multicriteria problem. By analyzing previous research on that subject it has been
observed that in most of the cases researchers are using optimization method with just one
criterion in order to determine the railway station location. The goal of this research is to
find a methodology capable of solving this problem from a multicriteria perspective. The
solutions that are obtained by an optimization method using just one criterion can be
compared and evaluated by another method and an additional set of criteria defined by the
stakeholders involved in the process of railway station location planning. The selection of the
interested parties mostly depends on the relationship between the government, infrastructure
manager and railway operators. In this research the interested parties are users,
infrastructure manager and railway operators. For multicriteria evaluation it is possible to
use the analytic hierarchy process since it can compare the qualitative and quantitative
criteria. Using AHP it is possible to rank the relevance of each criterion considering the goal
of the research. Defined criteria can be compared regarding solutions obtained by the
optimization method. The output of the evaluation process is a rank of solutions — such as
railway station locations and stops obtained by the optimization algorithm. Sensitivity
analysis regarding criteria priorities and their number has been conducted on the output of
the evaluation process.

1. INTRODUCTION

The construction of an urban public transport system, and particularly of the separated
rail systems, such as the railways, requires long-term planning and harmonization with other
transport modes, as well as substantial investments. It is necessary to plan a transport system
which currently corresponds to the needs of the population for mobility, but that will at the
same time, in 10, 15, or 20 years still be running and satisfying the newly arisen needs. The
stakeholders in the process of planning the urban pub lic transport s ystem (tra ffic p lanners,
engineers, users, carriers, local authorities) do not necessarily have to agree on the goals and
restrictions during t he planning pr ocess. T he available da ta m ay be unreliable, and t he
construction costs often exceed the planned budgets. All this makes the planning process, i.e.
the p roblem r egarding the de sign and s hape oft he ur ban publ ic t ransport ne twork a n
extremely complex one.
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According to Vuchic [ 1], railway s tations represent a c onstant in frastructure w hich
requires high investments and, consequently, their location in space has a si gnificant impact
on the environment. Also, the number and the distribution of stations on the line significantly
influence the s peed of transport, time of travelling, c omfort during transport and operative
costs.

2. DEFINING THE CRITERIA FOR THE EVALUATION OD THE
SOLUTIONS REGARDING THE LOCATION OF RAILWAY STATIONS

Defining the criteria for the evaluation of the solution of the stations location depends
strongly on t he gove rnment ( at state a nd lo cal le vel) — infrastructure m anager — carrier
relation. This aspect of planning the station location should be approached depending on the
mentioned r elation i n the ¢ ountry in w hich the ¢ onstruction of t he railway line andthe
accompanying stations is p lanned. Therefore, some o fthe criteria ap plied in this r esearch
would not be taken into consideration in some other country, but there would be other criteria
important for the specific 1 ocal co nditions. T he r esearch was d one for the case when the
transportation act ivity i s sep arated f rom t he i nfrastructure m anagement. T herefore, t he
starting point is that the criteria for determining the station location are brought and evaluated
by th e in frastructure m anager, carrier and the immediate in frastructure us ers. T he number,
arrangement and precise location of the station affect both the infrastructure manager and the
carrier. A part from the manager and the carrier, the current and p otential users of railway
transport p lay a n im portant ro le, s o th at they also ne ed to be included in the p rocess of
evaluating the solutions for the station locations.

2.1. SYSTEM USERS' CRITERIA

From the aspect of the transportation sy stem users, the criteria that affect the station
location refer to:

e total travelling time;
e station accessibility.
In this case the total travelling time is considered from the aspect of the travelling time
by the means of public transport and it consists of:
o time of travelling from the trip origin to the station (t,");
e time of transfer (t;) and time of waiting for the transport means (t)';
e time of riding by the transport means (t,);
e time from the destination station to the trip destination (t,").

The time of travelling from the origin to the station of public transport depends on the
method of arrival to the station. According to [2], it is precisely this segment of the overall
travelling time which is very important from the aspect of the user as the deciding factor in
the selection of the transport mode. The time of waiting for the transport means is related to
the frequency of the transport means; the higher the frequency the shorter the average waiting
time. The time of riding by the transport means de pends on the respective public transport
system. In this way the systems can be divided into those that are physically separated from
the rest of the traffic sy stem (rail transport sy stems) and those that share the traffic surface
with individual transport. In this study the time ofriding on a train is relevant. This time
depends on t he permitted maximal speed on the railway line or certain railway line sections
and on t he possibility for the train to reach this s peed which has be en de termined by t he
minimal d istance b etween t he two ad jacent stations. The time of travelling from the
destination station to the trip destination itself canb e d efined i n the sam e w ay as the
travelling time from the origin to the origin station; that is, de pending on t he m ethod of

! Usually the total transfer time is defined, which contains the mentioned times.
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arriving to the station, i.e. departure from the station. The only difference is that if part of the
trip ty' is done by a passenger car, then probably part of the trip t," will have to use some other
mode. Eventually, the total travelling time, typ, can be ertten as follows:

(1) Xt,, =X(t, +t: +t, +t”j—2( —|— —|——'*——|- [min]

where

I', I'" — distances that a user covers on arrival from the trip origin to the station and in
departure from the station to the end destination;

I, — length of the railway line section travelled,

h — train headway;

V', V"' — velocities of arrival to the station, i.e. departing from the station;

Vy — train running velocity.

The access ibility as a criterion af fects t he sy stem u ser as w ell as t he car rier. T he
system user is affected regarding the location of the station. It is partly related to the criterion
of the travelling time, i.e. the component of the travelling time from the origin to the station
itself t," and it depends on the method of arriving to the station. If the station can be accessed
only by w alking, then from the users’ aspect such a station is p oorly accessible since it is
accessible only to certain few people who live or work in the close vicinity of the station. On
the other hand, if the station can be accessed also by bicycle, passenger car and/or some other
transport mode, then such a station is accessible to a larger number of users. The catchment
areas of a station regarding the different methods of arriving to the station has been presented
in Figure 1.

Catchment
area for cars

Catchment
area for
cyclists

Figure 1 - Catchment area for rall station

2.2. INFRASTRUCTURE MANAGER’S CRITERIA

Within the context of defining the station location the infrastructure manager has a set
of criteria that result from the obligations defined by the legal acts. In this study the criteria of
the infrastructure manager in defining the station location are based on the legal acts of the
Republic o f Croatia. Based on this it is possible to define the criteria of the in frastructure
manager that are usually of financial nature. These criteria are:

e station construction costs;
e station maintenance costs;
e operative costs.

Station construction costs are certainly one of the major items in the process of station
location planning. The amount of station construction costs is affected by many factors, and
they depend on the precise location at which the station will be built. Thus it may happen that
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the costs of station construction of the same category at two different locations are different
(e.g.ifone station is in the vicinity of the residential bui Idings and additional p rotection
against noise is required). These costs are known only after the precise location of the station
construction is known, and they include:
e costs of land acquisition;
e costs of preparing the land for the station construction (levelling, c omplexity of
construction depending on the type, loading capacity and property of soil);
e station construction costs that depend on t he station category (existence of P&R
system, urban public transport stops);
e costs of connecting the station to the existing traffic network (c onnecting to the
road, bicycle and pedestrian network);
e costs of connecting the station with the existing electrical grid, utility network, etc.
Apart from building the infrastructure, the infrastructure manager also has to maintain
and modernize the infrastructure. The maintenance costs include all the costs related to station
(building) maintenance and costs of maintaining the devices and equipment on the station. In
the first years of exploitation the maintenance costs will not be high if the facilities, devices
and equipment are new, but over the years these costs will increase. According to [3], there is
a distinction b etween the investment maintenance and the current maintenance. [ nvestment
maintenance m eans i n ad vance p lanned w orks t hat ex ceed i n their sco pe the cu rrent
maintenance an d r equire t echnical and material p reparations. C urrent maintenance means
works on maintaining the infrastructure for normal flow of traffic. The task is to maintain the
infrastructure and to protect it against damaging so that it can endure the planned service life.
The costs included here are the cost of material, mechanisation and hours spent by the staff on
maintenance. The cost of station maintenance depends also on the station category and it will
increase proportionally to the level of the station category. If two stations are compared, of
which one has the P&R system, and the other does not, then one may expect that the former
will have higher maintenance costs for the item of P&R system maintenance. The operative
costs include all the costs of current station operation, such as the overheads, costs of the
employed personnel, costs of the office materials, and information technology equipment as
well as other costs. Operative costs also depend on t he number and category of the station.
The higher the category of the station, the higher the requirements regarding station operation,
including costs.

2.3. RAILWAY CARRIER’S CRITERIA

From the aspect of the carrier the criteria for evaluating individual solutions for the
station location can be:

e riding time;
e operative costs.

Riding time from the carrier’s aspect overlaps partly with the riding time contained in
the travelling time from the user’s aspect. If a station, namely, from which the ride starts is
not at the same time a depot, then this riding time has to be increased by the part of the trip
from the depot to the station. Also, at the end station certain time for resting and personnel
shift/change hasto be provided,aswellas forthe schedule ad justment. T hus, from t he
carrier’s aspect the travelling time t5 can be defined as follows:

) &7 = tg +t, + t, [min]

where:

t;. — running time from the depot to the station at which a cer tain railway line starts
the transport;

t, — running time between end stations of a considered railway line;
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t. - time spent at the end stations.

Running time is a technological parameter which depends on the velocity. In railway
traffic, among others, the commercial® (vk) and technical velocity® (Vv;) are distinguished and
they are interconnected. These velocities are under exclusive jurisdiction of the railways, i.e.
they depend on the fixed railway transport means (railway lines) and mobile means (train) [4].

Operative costs represent th e o perational ¢ osts o fa ¢ ertain ra ilway t ransport 1 ine.
According to Vuchic [1], the carrier’s operative costs include the following items:

e salaries of the operative staff with bonuses;
e costs of fuel and propulsion energy;
e maintenance co sts, i ncluding t he e mployees, p remises an d eq uipment f or t he
maintenance;
costs of transportation documents;
informing, promotion and marketing;
train licensing and registration;
insurance costs;
costs of administration, including staff, office premises, and other costs related to
the operation of the transportation agency.

With the increase in the number of stations the carrier has higher costs o f material,

equipment and devices that have to be installed on the stations.

3. EVALUATION OF THE CRITERIA USING AHP METHOD

The pr oblem ne eds t o be pr esented t hrough t he hi erarchical s tructure. In th e first
variant the problem was defined by having three main criteria (users, infrastructure manager
and ra ilway c arrier) a nd th eir s ubcriteria. If t he p roblem is s tructured in th is way, it is
necessary first to compare the three main criteria and an obvious question is asked: To which
extent are the users’ requirements more important than the requirements of the carrier or the
infrastructure manager? There is no answer to this question that would represent a general
conclusion of this research. It is possible to make simply several different versions and in the
first version to give greater significance to the user, in the second — to the carrier, etc. Also,
not in all railway systems are there stakeholders taken into consideration. This depends on the
organization o fth e ra ilway tr ansport s ystem its elf a nd t he re lations to th e lo cal a nd
government a uthorities. T here i s a 1so a nother w ay, a nd t hat is t hat t he pr oblem i s not
structured in the described way, but rather the subcriteria of the stakeholders become criteria
that are mutually compared. The problem of defining the station location structured in such a
way is presented in Figure 2. The versions available for selection are different solutions of the
railway station locations on a line.

The next step is the comparison and ev aluation o f criteria regarding the goal. T he
process of comparison and evaluation is to be done by using the Saaty scale, and the results
are presented in Figure 3.

2 Commercial velocity is obtained from the relation of the travelled distance and the total time of travelling which consists of the riding time
and the time of staying of the train.
3 Technical velocity is obtained from the relation of the travelled distance and the riding time.
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Rail station location ‘
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e s costs costs carrier’s aspect | | operative costs
N
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Solution 1 Solution 2 Solution 3 Solution 4 Solution n

Figure 2 — Hierarchical structure of the AHP method

Priorities with respect to:
rail station loacation

station accesibility 383
user's travelling time ,269
running time for the carrier 144

Figure 3 — Evaluation of criteria regarding the goal

The d ecision-maker h as t he f reedom t 0 ass ign o ther d ifferent p riorities to c ertain
criteria than shown in Figure 3. There is also a possibility of group evaluation of the solution,
so that several interested parties participate in the evaluation procedure, in which the parties
do not have to agree regarding the criteria priorities. The acceptability of the obtained solution
can be assessed by ¢ arrying out the sensitivity analysis, i.e. by t he change of value of the
critical parameters of the model. The critical parameters are those variables whose variations,
either positive or negative, can have the highest impact on the financial or economic results of
the project. The criteria for assessing the efficiency of the project start from the assumption
that all the taken parameters in the calculation are real, both at the moment of the calculation,
and in perspective. However, it is very difficult to evaluate individual input parameters for the
close, and particularly for further future, i.e. during the evaluation of the project efficiency,
which is a period from 10 to 30 years. Therefore, additional analysis of the project efficiency
is carried o ut, i.e. an an alysis o f sen sitivity and s ensibility. I n c ase of A HP method t he
sensitivity analysis is carried out by changing the criteria priorities in relation to the initial
model. This allows making of a calculation and presentation of the relations of the changes in
the p riorities o f't he al ternatives a s f unction o f't he cr iteria si gnificance. T herefore, i tis
possible to change the criteria priorities and to analyse the impact ofthese changes on the
final solution.

4. CONCLUSION

The problem o f de fining the railway station location is a multicriteria problem. The
decision-making pr ocedure i ncludes s everal s takeholders w ho do not ne cessarily ha ve t o
agree on the criteria nor about their priorities. The goal of this study was to enable all the
stakeholders to define the criteria that have influence on the location of the railway stations
and to rank these criteria. This can be achieved by the application of the AHP method. The
alternatives or versions among which the selection is to be made in the structure of the AHP
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method are the proposed solutions of the locations of the railway stations on a single line.
Following the evaluation of the solution a ranking of the solutions is obtained. The feasibility
of the obtained solutions can be assessed by carrying out the sensitivity analysis.
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@Dakynmem no mpancnopm u Hayku 3a mpaguka, Byxenuueea Ne 4, 3azpeo
XbPBATHA

Knwouoeu Oymu: nnanupane  Ha  MeCHMONONONCEHUE,  MHCENe30NBMHU — 2apl,
MYTMUKPUMEPUEH AHATU3

Pestome: [lnanupanemo Ha mecmama Ha dHcene30NbMHUME 2apU 8 UHMeZPUPaHus
NBMHUYECKU MPAHCNOpm e Myamukpumepuer npooiem. Upe3z awanuz Ha npeouwnu
u3Ccne08aHusi HA Masu mema e YCMAHOBEHO, He 6 Nogeyemo Cayuaul usciedosamenume
u3noI36am Memoo 3d ONMUMUZAYUS CbC CAMO €eOUH Kpumepuil 3a 0a onpeoensim
MeCmOononodceHuemo Ha dceiesonvmuama 2apa. Llenma na mosa uszcieosane e oa Hamepu
Memooonocus, Kosamo 0a pewu mo3u npooaem ¢ MHodcecmeo kpumepuu. Pewenusma, koumo
ca noy4eHu upez Memoo HA ONMUMUZAYUS C USNOA36AHE CAMO eOUH Kpumepuil mMozam 0d
OvOoam CpasHABAHU U OYEHABAHU NO Opye MemoO C OONbIHUMmMeNeH HAOOp om Kpumepuu,
Gopmynupanu om 3auHmepecosanume CMpaHu, Y4acmeawu 6 npoyeca Ha NiaHupame Ha
MECMONONIOACEHUEMO HA Jicesle30nvmuume capu. M300pvm Ha 3auHmepeco8anu Cmpanu Ha-
geye 3agucu Om G3AUMOOMHOWEHUAMA MeXHCOy NpasumeIcmeomo, UHQGPacmpyKmypHus
YApasumen u dcese30nvmHume onepamopu. B moea uzciedsane 3aunmepecosanume cmpanu
ca nonzeamenume, UHGPACMPYKMYPHUS YHpagumen U dicese30nvmuume onepamopu. 3a
MYTMUKPUMEPUATHA OYEHKA € 8b3MONCHO 0d Ce U3NON364 AHATUMUYHO UepapXuien npoyec
/AHP/, xotimo modce 0a cpagHAsa KayecmeeHu U KoIuvyecmeeHu kpumepuu. HM3nonzeauxu
AHP e 6b3mo0dcHo 0a ce Kiacuguyupa oOujecmeeHomo 3HAYeHue HA 6CeKU Kpumepui, ¢
o2ned yeama Ha uzciedgaremo. /egpunupanume Kpumepuu mo2am oa 6v0am CpasHeHu no
OMHOUleHUe HA NOJYYeHume peuleHust upe3 Mmemoo 3a onmumuzayus. Pezyimamvm om
npoyecvm HA OYeHKA e KIAcupaHe HA peuweHusma — Kamo MeCcmononodceHue Ha
JHcene30nvmHume 2apu U CRUPKU, NOJYYEHU C anieOpumvM 3a onmumusayus. Anaiuzvm Ha
YY8CMBUMENTHOCIING OMHOCHO KpUMepUaiHume npuopumemu U mexuus Opoil ce ynpaeiisa
8 pe3yImam Ha U34UCTeHUAMA 8 NPOYecd Ha OYEeHKdA.
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Abstract: Interoperability is the ability of a system or a product to work with other
systems or products without any extra effort required from the customer. From the e-ticketing
point of view, interoperability means that the same contactless card could be used in different
public transport networks through shared applications. That has become a major issue for
ticketing systems since a growing number of passengers both inside and outside European
borders. Passengers like to travel in comfort and appreciate coherent services, simplified fare
management and seamless transport changes without involving any special effort. Therefore,
transport authorities and operators willing to set up an interoperable transport area (city,
region or on nation level) and need to agree on many rules and regulations of their systems.
The Calypso technology is able to satisfy the demands of interoperability while offering
freedom and independence to each operator. The development of different environments using
Calypso smart ticketing systems let appear the necessity of defining possibilities of
interoperability between them as they use different, and therefore incompatible, sets of security
keys. The paper will present possibilities of public transport interoperability with calypso
technology and Brussels’s MOBIB case study as a good example of the interoperable smart
ticketing system commonly adopted for all the country.

TECHNOLOGY, ORGANIZATION AND MANAGEMENT OF TRANSPORT

INTRODUCTION

A major role throughout the whole transport system playing the new system of
electronic ticketing and for this reason it must be secure and reliable. One of the widespread
eTicketing technologies is Calypso open technology which can be defined as a set of technical
specifications describing a fast and secure contactless transaction between a terminal and a
portable device. Main Objective is to maintain a set of open specifications addressing transit
business needs in the context of developing contactless systems. A Calypso portable device was
historically a microprocessor smart card, but, as technology moves on, it could now be one of
the few type of devices, such as: traditional contactless smart cards, JAVA contactless cards,
NFC mobile phones, USB key with a contactless communication interface (smart key) or any
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other contactless customer media [1]. Calypso technology is able to satisfy the demands of
interoperability while offering freedom and independence to each operator. Interoperability
between suppliers increases the need for security, confidentiality and integrity. The key to an
efficient interoperable system is technical compatibility by adhering to international standards
and the sharing of data model implementation. Technical standard of Calypso contactless smart
ticketing technology offers a time proven and operational interoperability at all requires
interoperability levels: a common technical platform, a same ticketing application and a
common fare management. This basic concept is followed by calypso technology and is
compliant with many international standards such as ISO 14443, ISO 7816-4, EN 1545.

TRANSPORT INTEROPERABILITY WITH CALYPSO TECHNOLOGY

There are many definition of term interoperability, such as, interoperability is the ability
of a system or a product to work with other systems or products without any extra effort
required from the customer, or interoperability is the ability of content or systems to work
together through the use of agreed standards and specifications, etc.

Interoperability has become a major issue for ticketing systems since a growing number
of passengers both inside and outside European borders like to travel in comfort and appreciate
coherent services, simplified fare management and seamless transport changes without
involving any special effort.

Transport authorities and operators willing to set up an interoperable transport area,
should it be at a city, at a region or at nation level, need to agree on many rules and regulations
of their systems on few different levels:

¢ at the administrative level

¢ at the customer level

¢ at the fare management level

¢ at the technical level [2]

Interoperability at the administrative level means that transport authorities, operators
and other public or private stakeholders must define the exact scope of their relationship, accept
a common liability, agree on shared services and fares on financial issues (financial flows,
money clearing, subsidy expectation, etc.).

Interoperability at the customer level means to consider issues such as make a passenger
feel as if they are local everywhere, make easy to buy a transport contract, board a bus and
validate the contract, to found out what management is expected, and the most important
allowing for a seamless travel experience whilst also leaving some room for individual operator
requirements.

Interoperability at the fare management level is also a marketing issue with two
identifiable interoperability levels: the range of transport options available (multi-operator
season tickets, integrated fares, etc.) and the setting of rates and pricings (based on the distance
- zones, sections - or on time-variable according to the period, etc.). The creation of transport
options common to several operators leads to fare integration, which may remain limited by
some transport options, by some operators and in some areas.

Interoperability at the technical level concerns a wide range of devices: smart cards,
vending machines, validators, control equipments.

The Calypso interoperability requires: the strict application of standards’ rights: ISO
14443, ISO 7816-4, EN 1545, The use of the Calypso secured transaction (card commands),
The use of the same data instantiation (strictly the same adaptation of the generic data model
for all system partners), The same data model, The bringing into play of a common security
architecture. Concerning an interoperable application, in the case of several operators, the data
model and its position in the final central system, should be determined by a common
architecture agreed by all various actors. To ensure interoperability, it is necessary for all
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terminals sharing the use of the same cards to agree on these precise characteristics (definition
and use, layout, organization in the card file system): this is defined in fact, by the agreed card
Data Model. Calypso therefore offers a time proven and operational interoperability technical
standard [3].

TRIANGLE 2 INTEROPERABILITY

TRIANGLE 2 interoperability proposes to solve the interoperability between smart
ticketing systems by providing — on side of the local application supposed to cope with 90% of
the demand — a parallel application specifically devoted to interoperability. This specific
application will use shared secret keys and operational rules and will be able to cope both with
regular customers having every days to “jump” over a frontier between fare basins, or with
occasional customers visiting another destination for tourism or business purposes.
TRIANGLE 2 interoperability allows to load locally a transport contract on a media non locally
issued. It allows also to load locally on a locally issued media a transport contract that can be
validated somewhere else, outside of the local fare basin issuing the media. Combining the
local application and the TRIANGLE 2 interoperability, such media appears to its holder as
universal [4].

Card from Network A Equipment of Network B

Local \ ?\/ Searching
%application A local application B

I—Local application B not foun

R
Triangle

application
I—Applicalion and contract foun

Other applications

Searching
application Triangle

¥

1 Local key B

@ ccess granted i Local keyA
@
{ Triangle key

Fig.1 Validation outside the issuance area

TRIANGLE 2 interoperability requires that all kind of equipments must be able to detect, if no
local application is recognized, TRIANGLE 2 application. Triangle 2 is Calypso application
allowing the seamless use of ticketing media between regions and countries. The Triangle keys
must be written in the master SAM (SAM-SP) of the local interoperable area during the key
creation ceremony.

Calypso Revision 3 is latest release of the specifications of the open ticketing standard Calypso.
Triangle 2 is compliant with these specifications. To deploy TRIANGLE 2 can be justified as
two neibourg fare basins let observe valuable commuters daily traffic. But also important
occasional passengers traffics to cities presenting strong economical or institutional attractivity,
if not just tourism, make the use of TRIANGLE 2 interoperability relevant. As interoperability
principles provided by TRIANGLE 2 are unique, any complementary use of it provides a “free
of charge” advantage or a “domino effect” (Figure 2).
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Fig.2 TRIANGLE 2 - “domino effect”

CALYPSO INTEROPERABILITY THROUGH THE TRIANGLE APPLICATION
The market for cross-region and cross borders mobility knows a rapid development. It
mainly has to do with short, even one-day round trips between cities and calls for a
combination of middle to long distance and urban travel, and the access to related services. The
Triangle application addresses this market. It creates a unique contactless “Tool For Access” to
long, medium or short distance transport facilities or to other services, without any necessity of
a common back-office. The Triangle application is a Calypso application compliant with Rev. 3
and/or with Rev. 2.4 which can be present in any contactless portable object compliant with
ISO 14443. Triangle vision of interoperability relies on three major principles:
¢ The shared use of a specific Triangle set of Keys by Triangle media issuers and product
owners.
¢ The absolute respect of a standardized environment: accessible from all operators; defining
the handling, interpretation and coding of the application data; defining the security system
and the encryption for a secure accessibility of the application and the application data.
¢ The (re-)use of available technologies and existing (or under deployment) systems:
Accepting only marginal and minor evolutions; Leaving the back-office untouched; Paving
the way to bilateral and multilateral commercial agreements.
Through some adaptation at card structure level and at terminal level (additional set of
Keys in Security Access Module), Triangle interoperability scheme creates a unique and
universal mean of access to urban transport services and medium or long distance railways
transport services associated to the possibility to buy other services or purchases [5][6].

BELGIUM MOBIB CASE STUDY

STIB (Société des Transports intercommunaux de Bruxelles) is the main transport
operator in Brussels It copes with 615,000 trips every working day and, annually, 170,000,000.
Its activity represents 32 % of the market of motorized trips and 90 % of public transport trips.
STIB operates three transport modes: underground, tramways and buses. STIB deployed its
electronic fare management system MOBIB in 2008 and is about to complete its smart ticketing
system this year. A working group has been created at national level to build an interoperable
transport application involving all operators in Belgium. The working group has access to the
Brussels application and benefits from the STIB experience creating the Belgian national
transport application based on Calypso contactless technology. This national interoperable
ticketing application may reside in the same support than other applications, enabling the
management of other services in addition to public transport, such as: parking, park and ride,
access to theatres, museums, etc. This card is based on the CALYPSO Revision 3 and applies
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the CD21 CALYPSO structure on a 18k chip. The customer numbering based on the ISO
7812.2 norm extends its universality to all ticketless configuration [7].

As a consequence of the commonly adopted smart ticketing for all the country, a
common daughter company called Belgian Mobility Card has been created with four times
25% of shares owned by the four here above mentioned PT operators in order to specify and
coordinate the deployment of the MOBIB smart ticketing system. The basic principle is that
each operator, and eventual partner issuers like INTERPARKING, issues MOBIB cards that
can be used everywhere without any restriction. So, any MOBIB card may be loaded with
transport contracts from any of the operators or partners. In case of multi-operators transport
contracts or when using the transport e-purse, classical clearing is replaced by bilateral
declaration for cash transfer, cost limited option that the limited number of operators makes
possible. Two main characteristics of the MOBIB cards are to be mentioned the multi-
application functions and the TRIANGLE interoperability:

1) The multi-application functions: the MOBIB card is not only a transport application card.

It offers also some other services, each of them protected by specific keys, which are:

¢ a T-purse or a dedicated e-purse to transport contracts, that can be used or reloaded by
each of the operators, however the account is managed by the issuer

¢ an interoperability file (see hereafter)

¢ a parking file, specially fitted for public parking contracts

¢ a multi-application file devoted to contracts other than transports or parking as access to
events (sports, or culture) or season tickets for theatre etc.

¢ a complementary mobility file devoted to other modes of transport (car sharing, bicycles
etc.) (Figure 3)

MASTER FILE

CUSTOMER_ID Brussels Interoperability
Noveer @] [ PTA J with other PTAs ]

Mobility
Brussels scheme

N
‘ Transport Car parks }

stored value

TRANSP, @ o= TRIANGLE (Qmm  PARKING  Omm

SERVICE
0

MULTI-APP (e | RESERVE
L

FUTURE

.
Products File Value Operator  Transp Interparking
D Produc; i applications

ucts application

Operations

Fig.3 Brussels scheme open to multiplication contexts

2) The interoperability TRIANGLE 2 application which allows, through the use of a
commonly shared security key to use the MOBIB card somewhere else where TRIANGLE
2 cards are accepted. This limits the necessity to use disposable memory contactless
tickets.

The scheme hereafter shows the MOBIB card of new generation based on Calypso Revision 3

(Figure 4) [4].
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Fig.4 MOBIB card of new generation based on Calypso Revision 3

CONCLUSION

Interoperability is the response to the need for mass transport networks to work together within
countries, regions or cities at the European level. Every sector keeps his competence, bank
sector for payment and transport sector for specificity of ticketing aspect. Payment processes
are no longer a barrier to the use of Public Transport across European Union. Seamless
accessibility to different Public Transport Networks using the same Portable Media now is
possible. Smart cards will have migrated to a Secure Element on a Portable Object (Mobile
Phone, PDA, USB device etc.). Individual IFM Applications can co-reside in a multi-
application environment. The MOBIB, as nation wide Calypso based smart ticketing for
Belgium, may be considered as a perfect example of an universal interoperable media.
TRIANGLE 2 is a strong way forward to realize easily interoperability. The Belgian non profit
association Calypso Networks Association is owner of the TRIANGLE 2 security keys and of
the specifications and make those available for free to any public transport operator or
authority that wants to enter the interoperability world.
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BJAUAHUETO HA EJIEKTPOHHOTO TAKCYBAHE BBPXY
OIIEPATUBHATA CbBMECTUMOCT B TPAHCITIOPTA
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! Yuueepcumem ¢ 3azpeod, @axynmem no mpancnopm u nayku 3a mpaguka, Bykenuueea No
4, HR-10000 3azpeo
XbPBATHA
? Acoyuayun Kanunco Hemyuwvpk, ya. Poan Ne 76, B 1000 Bprokcen
BEJITHA

Kniwuosu oymu:  Enekmponno  maxcyeane, Kanunco  mexnonoeus, onepamuena
cvemecmumocm (triangle), mobib kapma

Pe3zrome: Onepamusna cwvemecmumocm e CnocooHocmma Ha O0aoeHa cucmema uiu
npooyKkm oa pabomu ¢ opyau cucmemu uiu npooyKmu 6e3 HUKAK8U OONbIHUMETHU YCUIUSL OM
cmpana na nompeoumens. Om 2nedHa MoOYKa HA eNeKMPOHHOMO MAKCY8aHe, ONepamueHd
CLEMECMUMOCH 03HAYABA, Ye eOHA U Cbuja Oe3KOHMAKMHA Kapma Modice 0a Oboe U3Noa36and
8 PA3IUYHU MPedcu HA 00uWecmeeHus mpancnopm upe3 cnooenenu npunoxcenus. Toea ce e
NpesvbPHAIO 8 OCHOBEH NpodieM Ha cucmemume 3a Makcysamne nopaou Hapacmeawus Opou Ha
NoMHUYU KAKMO 8 pamMKume Ha, maxka u uzevbH esponetickume panuyu. Ilemuuyume obuyam
o0a nvmyeam KOM@OPMHO U OYeHA8am KOXepeHmHume yciyeu, OnpoCmeHomo ynpagienue Ha
maxcume, b6e3npobieMHUme NpoMeHu 8 MpaHcnopm, 0e3 KNOU8AHe HA CREeYUATHU )CUTUSL.
Cnedosamenno, mpancnopmuume Op2aumu U ONEPamopu, KOUMO dicenasm o0d cb30aoam
ONepamueHo Cb8MeCmuMa MpaHCNOPMHA 30HA (2pad, obracm ulu HA HAYUOHATHO HUBO) U
mpsa66a 0a NOCMUSHAM Cb2IACUe N0 MHO20 NPABULA U Pe2ldMEeHMU HA MeXHUme Cucmemu.
Texnonoeusima Kanunco e 6 cvcmosinue 0a 3a00801U UBUCKBAHUAMA HA ONEpamueHama
CLEMECMUMOCHL, KAMO CbUEeCmBPeMenHo Npedocmass c8ob600a U He3A8UCUMOCM HA 6CeKU
onepamop. Paspabomeanemo Ha paziuyHu cpeou upes usnoazéaremo Ha Kanunco
UHMeNle2eHMHU CUcCmeMU 3a MAakcysane no360146a 0d ce NoA6U HeodXooumocmma om
onpeoensine Ha 6b3MOICHOCIUME 3d ONEPAMUBHA CHEMECMUMOC MeHCOY MAX, Myl KAmo me
U3NOA36AM  PA3IUYHU U Ce008AMENHO HeCbEMeCmUMU 2pYynu om KIyYo8e 3d 3aujumad.
Cmamuama we npedcmasu 6b3MOMCHOCMUME 30 ONEePaAMmusHama Cb8MeCmumMocm Ha
obwecmeenus mpancnopm ¢ Kanunco mexnonoeusma u bprokcenxus xazyc MOBIB xkamo
000bp npumep 3a ONEPAMUBHO CHEMECTNUMA UHMENe2eHMHA CUCmeMda 3d MaKcy8ane 00uo
npuema 3a ysnama cmpaud.
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Bb3 OCHOBA HA KOU KPUTEPUU ITPUEMAME PUCKOBETE B
OBJIACTTA HA KEJIESBHULUTE - Ob30P HA HAKOU OT
INPAKTUKYBAHUTE TEXHUKHU U IOAXOAU
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bBJITAPHA

Knwuoeu oymu: ynpasnenue, oyenka u Kpumepuu 3ad NPUEMIUBOCH HA PUCKA,
JHcene30nbmeH mpaHcnopm

Pestome: Kenezonvmuusm mpancnopm e OmeopeHa Hacm Om MpaHCHOPmMHAma
cucmema, Kosimo e U3NONCeHA HaA MHONCECMB0 8bMPEUHU U 6bHUHU PUCKOBE C PA3IUYEH GUO
U Npousxo0 (MexHuuecku, OpeaHU3AYUOHEH, YO0B8euKU, HpupodeH u m.H.). Buovm na
puckogeme wecmo e Gakxmop, Koumo uepae 2ousimMa pois 6 peuleHuemo 3a moéa Kax 0a
OYEeHUM PUCKA U 8 NPeYeHKama Hu 3a moea Koza moi e npuemaug 3a nac. Om opyea cmpanua,
UCOPUYECKOMO PA36UMUe HA JHCeNe30NbMHUSL MPAHCNOPM  CbUW0 € 8adceH Gakmop,
O0onpuHacaw 3a pasHooopasHume NPAKMUKU NO OMHOUWEHUE HA YNPAGIEHUEemo U OYeHKama
Ha puckoseme. 3amoea ponsima Ha MeNCOYHAPOOHO Npuemu 3AKOHU U CMAHOApmu,
CLOBPIHCAWU USUCKBAHUSL 3a OYEHKAMA U NPUEMIUBOCIMMA HA PUCKA, € USKTIOUUMETHO 8AHNCHA
3a orcenezonvmuus mpancnopm. Taxkusa OOKyMeHmMuU ca Hanpumep CeMeucmseomo om
medxncoynapoonu cmanoapmu EN50126, EN50128, EN50129, Esponetickus peaiamenm
352/2009/EK, a maka cvwo u Opyeu mexncoyHapoonu cmanoapmu u OOKYMeHmu.

Tazu cmamus uma 3a yen 0a NpeoCmMAsU KpamvK npezied HA CbEPEMEeHHUme
NPAKMUKU 6 JHCEeNe30NbIMHUSL MPAHCNOPM NO OMHOWEHUE HA Kpumepuume 3d NPpUeMIU8oCn
Ha pucka. Tlonacmosiwem 6 mencOyHapoOeH Nian MHO20 OM ACHeKmume C8bpP3anu ¢ mesu
Kpumepuu 6ce ouje Hamam pewerue. Om enedHama mouka Ha aemopa maszu Cmamus umd 3a
yen npeocmasu KpamuvK obekmugen 0030p, Koumo 0a OonpuHece 3a OucKkycuume u 0d
NPOBOKUPA NO-HAMAMBUIHU PA320BOPU, AHATU3U U HAYYHA OelIHOCI N0 0A0eHama memd.

1. YBOJ

MoTuBanusTa 3a Ta3u CTaTUs ca JIMYHUTE HAOIFOICHUS ¥ ONUT Ha aBTOPA, CBhP3aHHU C
Hpe)II/ISBI/IKaTeJ'ICTBaTa nu 3anynH€HI/I$ITa aa ce I[e(bI/IHI/IpaT KpI/ITepI/II/I 3a HpI/IeMJ'II/IBOCT Ha
pHCKa, KOUTO Ja Ca XapMOHU3UPAHU W TIPUETH OT pa3JIMYHU BHJIOBE AaKThOPU B
MEXyHapoeH aH. Te mpoOyanxa JIMYHHUS MHTEPEC Ha aBTOpa KbM JIaJIeHaTa TeMa, a Taka
CBIO W KEJAaHHE CKPOMHO Ja JIOTPHHECE 3a JAMCKYCHHTE MO Temara. ABTOPBT CMsTa, 4e
KOJIKOTO TIOBEUE aKThOpW pa3dmpaTr noOpe NPUHIMIUTE HA MAJACHHUS MPOOJIEeM H HMAaT
JKENaHWE M JIOCTaThYHO TO3HAHUS Ja JUCKYTHpAT BBbPXY HEro 3a JIOCTUTaHE Ha OOUIH
pe3yiTaTH, TO TOJKOBa IMO-TOJIEMH ca IIAHCOBETE B ONMM3KO Objemie ga Ob/le MOCTHTHAT
NpOTpec U KOHCEHCYC M Ha MEXKIYHAPOIHO HUBO.
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2. JEOUHHUIINHN

3a ma pa3depeM JOCTaThYHO J00pe pas3riexkaaHaTa TeMa, TO € HYXKHO Ja 3all0YHEeM C
neUHUITHHTE.

e “Puck* o3HayaBa KOMOMHAIMATA HA YECTOTAaTa Ha Bb3HUKBAHE HA MPOU3LIECTBUS
U MHLIMJECHTHU, BOJCIH 10 HEXKEJIaH!U MOCIeAUIHN (IPUYNHEHH OT Ja/IeHa OMacHOCT)
U CTEIIEHTA Ha TEXKECT Ha TE3U HEXKEIIAHU ITOCIICANLIN;

e “Kpurepnu 3a NpHeMJIMBOCT HA PHUCKA* ca OTNPABHUTE TOYKH 32 CPABHEHUE
(3abenexka Ha aBTopa: "the terms of reference"), ¢ moMoITa Ha KOUTO ce OICHIBA
IIPUEMIIMBOCTTA Ha KOHKPETEH PUCK; T€3M KPUTEPUH CE€ M3IOJI3BAT 3a ONpEACIsHE
Janyd HUBOTO HA PUCKAa € JOCTaThbYHO HHUCKO, 3a Jla HE € HeoOXOAMMO Ja ce
IpeanpuemMar HemoCPeACTBEHU ASHCTBHS 32 JOIIBJIHUTETHOTO My HaMallsiBaHe,

e ,Texnumuecka cucremMa* o3HayaBa MPOAYKT WM TE€XHUYECKOTO CHUYETAHHE HA
NPOAYKTH, BKJIIOUHUTEIHO MPOCKTUPAHETO, H3MBJIHEHUETO W CHIIBTCTBALIUTE
JOKYMEHTH; pa3pa0OTBaHETO Ha JaJieHa TEXHUYECKa CHCTeMa 3alo4Ba ChC
crenduKanyaTa Ha W3UCKBAHMUATA U 3aBBPIIBA C TMPUEMAHETO M; BBIIPEKH Ye Cce
B3eMa MPEIBUJ MPOCKTHPAHETO Ha HHTEPPEHCH C YOBEIIKOTO IIOBEICHHUE, B
TEXHUYECKaTa CHUCTeMa HE CE€ BKJIIOYBAT XOpa ONEpPaTOpPH U TEXHUTE IECHUCTBUS,
MPOLIECHT 32 MOJAPHKKA CE ONMKCBA B HAPHUHHUITUTE 32 MOIPHKKA, HO caM To cebe
CH HE € 9aCT OT TeXHUYEeCKaTa CHCTEMa,

OcHoBara Ha Te3u AePUHUIIMK MOXKe 1a Ob1e HamepeHa B EBponeiickus perimamMeHT 3a
OIICHKA Ha pUCKa B 00JIacTTa Ha xKene3ombTHUS TpancnopT 352/2009/EO [1], a Taka cbIno u B
HeroBoto m3MeHeHne oT 2012 rommna [2]. Te He oTroBapsT ChbBCEM TOYHO Ha OBITAPCKUS
MPEBOJ] Ha pErJIaMeHTa, 3al[0TO aBTOPa CMsITa, Y€ OBJITAPCKUST IIPEBOJI € HETOUCH.

Baxno e nma orOenexum, de neduHHNMATA HA TOHITHETO ,,pUCK HE CE€ OTHACS 0
MPOU3BEICHUETO, CyMmaTa, WIM HIKaKbB APYyr BHJ MaTemMaThdecka (opmyna, Ha JBETE
KOMITOHEHTH Ha PHCKa — YeCTOTaTa Ha B3HUKBAHE U TEKECTTA HA MOCIEAUITUTE — & C€ OTHACS
110 TAXHATa ,,KoMOWHaIUsA“. B TakbB CMUCHJI, KOMOUHAIIMATA MOXE J1a OB/I€ U MPOU3BEACHUE,
¥ CyMa, M HIKAaKbB JIpyT BUA hopmysia. 3a EeTUTe Ha Ta3u CTaTus, ToOUyHaTa (popmyia He € OT
3HAYCHUE.

CpIIo Taka IIOJIE3HO € Ja OTOeNeXHMM KOJKO o00Ia U ,,KOHBEHIIMOHAIHA €
neUHUIMATA HA TIOHATHETO ,,KPUTEPHIA 3a PUEMITMBOCT Ha pucka“. Hsxowm akThopu cMsTat
nedbuHMIMATAa 3a TBBpAE oOma u oObpkBama. ABTOPBT CMATa, Y€ AchUHULUATA €
M3KIIOYUTEIHO MOJIXO0AIA, Thid KATO € TOYHO TOJIKOBA OMUCATEIHA, KOJKOTO € HY>KHO 3a Ja
ObJie M3pa3eHa CHITHOCTTA HA TOHITHETO, @ €IHOBPEMEHHO C TOBA € W JOCTAaTh4YHO 00IIa, 3a
Jla MOYE J1a C€ OTHACS O KPUTEPUUTE 32 MPUEMIIMBOCT Ha PA3JIMYHU BUIOBE PUCK, KOUTO IO
CBIITHOCTTA CH Ca CBHIIO TOJKOBA pa3HOOOPA3HHU IO BUJI, KAKTO M CAMHUTE BHUIOBE PUCK.

Baxxno e nma oObpHEeM BHHMMaHHE, Y€ TEXHHUYECKaTa CHUCTeMa € MPOAYKT WU
CBBKYIMTHOCT OT TMPOAYKTH, HO TS HE BKJIIOYBA B ce0€ CH acCHeKTHTE CBBpP3aHU C
eKCITIoATAIUATa WU TOJIPHKKATa, KOUTO Ca M3BBPIISHU OT YOBEK IO BpeMe Ha (a3ute oT
IIMKBJIa HA )KUBOT HAa CHCTeMaTa, KOMTO cieABaT ¢a3ata Ha HEMHOTO MPOU3BOJICTBO.

3. TPYAJHOCTHU CBBbP3AHU C JEOPUHUPAHETO U XAPMOHUM3AIIUATA HA
KPUTEPUMU 3A TIPUEMJINBOCT HA PUCKA

3.1. JIMIICA HA HEPAPXHUS HA BCUYKHA BUJIOBE PUCKOBE

Koraro roBopum 3a neguHHpaHETO M XapMOHHM3aLUATa HA OOLIM, MEXIYyHApPOIHU
KPUTEPUU 32 NMPUEMIINBOCT HA PUCKA, BEPOSATHO OCHOBHOTO NPEAU3BUKATEICTBO, C KOETO CE
cObCcKBaMe € JIMIcaTa Ha Wepapxusi KoATo Ja Ae(UuHupa, ONMCcBa U CBHP3Ba BCUYKH BHUIIOBE
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prckoBe. Makap u mofoOHM YacTHYHM HepapXuu Ja ChIIECTBYBAT, € BAKHO J1a OTOCIEKNM,
ye He Ou OUII0 BB3MOXKHO /1a ObJie Ch3AacHa HepapXus Ha MEX/yHApPOJAHO HUBO, KOSTO:

1. Jla nedwHupa u omucBa BCUYKU BHUJIOBE OMACHOCTH B JKEIIE30IIbTHATA CHUCTEMA B
MEKIYHApPOEH IIJIaH:

2. Jla e cuctemaTu3upaHa U Jja oKa3Ba BPb3KUTE MEXAY TAX (J1a ChABPKA pa3iInuyHu
BUJIOBE KATETOPHUH OMACHOCTH M TEXHUTE MOA-KATErOPUN);

3. 3a BcfgKka OIMacHOCT Ja MOKa3Ba KaKbB € CHOTBCTCTBAIHA U PUCK, T.C. 1a ONKUCBA
qyecToTaTra Ha HACTBhIIBAHC U ITIOCIICAUIUTC OT Ta3u OIIAaCHOCT,

4. 3a Bceku pHUCK Ja JepuHUpa KOe HUBO € IPUEMIIMBO U J0 KaKBa CTETICH;

5. 3abenexka: Hixkon akThOpH jKENasAT CHIIO TaKa U MEPKUTE 3a KOHTPOJIA HA BCUUKHU
BUJIOBE PUCKOBE J1a ObJaT npenepuHIUpaHN U XapMOHU3UPAHUY;

6. Jla Obae chriacyBaHa U XapMOHU3UpPaHa Ha MEX/YHApOJHO HUBO.
[Ipenu3BuKkaTencTBaTa ca CBbpP3aHM ChC CIETHUTE (HaKTH:

e Tpynno e na ObAAaT ONHMCAaHW BCUYKU BHAOBE TEXHUYECKH CHCTEMH, KOWUTO
CHILIECTBYBAT B JKEJIE30MBTHUS TPAHCIOPT M JAa OBAAT OMUCAHW BCHYKUTE UM
BHUJIOBE OTKa3u IMpe3 BCUUKUTE BUAOBE a3y OT IMKbBJIA HA TEXHUS JKUBOT, KOUTO
Omxa MOTJHM Ja OBAAT eKCIUIOATHPAHU U TOIAbPKAHM B PA3IMYHHU YCIOBHS, OT
pa3IUYHUA aKThOPH, OT Pa3IMYHU KOMIIAHUU M JIbpXkaBu. Te3u omucaHus Ouxa
JTIOBEJIM JI0 OTIMCAHUETO Ha OMACHOCTUTE KOUTO MOTAT J1a Bb3HUKHAT.

e He ChbIICCTBYBA JOCTATHYHO HCTaﬁHHa MCXKAYHApOAHa CTATHUCTHUKA, KOATO ou
MO3BOJIMIIA 1a C€ YCTAHOBAT PUCKOBETC CBbP3aHU C OMMUCAHUTC OITACHOCTHU.

L4 HpeFOBOpI/ITe 34 MMPUEMJIMBOTO HUBO Ha BCCKU CIUH PUCK OTHEMAT CPEAHO II0
HAKOJIKO 'OAWHH.

Moxe Ou Hali-BakHATa TPYAHOCT IO OTHOILIEHHE HA iepapXusiTa Ha PUCKOBETE € TOBA,
ye KEJE3HUIUTE ca AUHAMUYHA CUCTEMA, KOATO C€ M3MEHs BCEKHM MOMEHT OyarojjapeHue Ha
HOBHM MKOHOMHUYECKH, TEXHUYECKH, COLUAIHU U T.H. ¢akTopu. Jlopu U TakaBa Hepapxus aa
Ob/e CB3/MaJicHa 3a €AWH JIeH, TO TS MHOTO OBp30 OM cTaHajga HEBaJUAHA TOPaIU
JUHAMHYHOCTTA HA JKEJIE30IIbTHATA CUCTEMA.

3.2. PA3J/IMYUA B OIIUTA, IPAKTUKATA U PASBUPAHUSATA

JlpyroTo royisiMo MpeAn3BUKATEICTBO CBBP3aHO C Ie(hUHUPAHETO U CHITIACYBAHETO HA
KPUTEpUHU 32 MPUEMIIMBOCT Ha PA3JIMYHU BHUJIOBE PUCKOBE B MEXAYHApoOeH IUIaH (a ChILO
Taka ¥ B HAI[MOHAJIEH IUIaH, WIN JI0OpPU B PAMKHUTE HA KOSATO U J1a € JKEJIe30IIbTHA KOMIIaHMs),
ca pa3UYHUS OMNHT, PA3NUYHUTE pa3OUpaHus U Pa3IUYHUTE MPAKTUKUA Ha Pa3IUUYHUTE
aKThOPH, KOUTO Y4acTBaT MPSKO B Mpoleca Ha 1e(UHUPAHETO.

4. KAKBU KPUTEPUU 3A INTPUEMJIMBOCT HA PHUCKA CBIIECTBYBAT B
KEJIE3OIIbTHUSA TPAHCIIOPT?

BunbT Ha KpuTepuuTe 3a MPUEMIIMBOCT HAa PUCKA € YECTO CBBP3aH C BHUJla HA PUCKA,
KOHTO € oueHsBaH. B nHemHu nHu, B o0nacTTa Ha JKEJIE3HUIUTE, SIPKO CE€ OTKPOSABAT JIBa
[JIaBHU BUJA PHUCKOBE M KPUTEpUM 3a TAXHATA IPUEMIMBOCT. ToBa ca pHUCKOBETE U
KPUTEPUUTE, KOUTO Ca CBBP3aHHU C NPOU3BOJACTBEHUS NPOLEC HA TEXHUYECKUTE CHUCTEMH, a
Taka CHII0O W BCHUYKH JPYTH PUCKOBE M KpPUTEPUH, KOUTO BB3HUKBAT B oOjacTra Ha
KEJIe3HUINTE U3BBH 00J1aCTTa Ha IPOU3BOICTBOTO Ha TEXHUYECKUTE CUCTEMU. B crienpamuTe
JIB€ TOYKH HAKpaTKO 1€ OMMIIEM PUCKOBETE U KPUTEPUUTE, KOUTO MO-SIPKO CE€ OTKPOSBAT B
TE3H JIBE KaTErOPHH.
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4.1. KPUTEPUMU CBBP3AHU C IIPOU3BOACTBEHHSA ITPOLHEC HA
TEXHUYECKHUTE CUCTEMMU

Haii-mmpoko wu3mon3BaHUTE KPUTEPUH, KOUTO ca CBBP3aHU C MPOU3BOJCTBEHUS
MpoIeC Ha TEXHUYECKUTE CHCTEMH, MOTaT Ja ObJaT HaMEepeHU B Taka HapedeHuTte RAMS
crangaptu Ha CEN/CENELEC, kouto BxitouBar ctangapture EN 50126 [3], EN 50128 [4],
EN 50129 [5]. Hdpyr nonoOeH Kputepuii ce Hamupa B EBporeiickus perfiiaMeHT 3a oIieHKa Ha
pucka [1]. Kpatko cpaBHeHHE Ha T€3U KPUTEPHUH € TOMECTeHO B Tabnmma 1.

Taoauna 1
RAMS Cranpaptu Pernament 352/2009
Marpitua a picka ot SIL-ose or Te:kecT Ha IMOCJIeTUIHTE ng:(?;gnlf:
EN 50126 EN 50129 At
Bb3HHKBaHe
“Karacrpodaanu nocaeannu”:
_ _ CMBpPTHH CJIy4aH U/MJIM MHOKECTBO R<10%h

TEKKO Imocrpaaajiu, H/WJIH TOJIeEMH
HIeTH Ha OKOJIHaTa cpeaa

Karactpodanen:

CMBPTHH CITy4ad W/ WA MHOXKECTBO TEKKO
MIOCTPA/IaM W/UJIM TOJIEMH ILETH Ha
OKOJIHATa cpefia

Kpuruuen:
EnvHmygen cMbpTeH citydaii, u/ii TEKKO

II0CTpaall H/IIK 3HAYMTETHE et Bpxy | 10°/h <R <107/ - -
OKOJIHATa cpejia (3ary0a Ha IilaBHa
cucrema)

Maprunasen:
Jleko mocTpagan u/uiy 3HAYUTEIHA

3arutaxa 3a OKoJIHaTa cpezia (OrpoMHHU
IIETH BBPXY CHCTEMaTa/MUTE)

10°/h<R<10%h - .

107/h<R<10%h - .

Hesnauurenen:
Bb3MOXKHO MUHUMAJIHO HapaHsBaHe 10%h <R <10%h - -
(MMHUMAJIHHU IIETH BbPXY CUCTEMATa)

Makap u Te3W KpPUTEPUU Ja M3TIEKAAT J0O0pe KaTo eAMHWYHU HM3UCKBAHUSA, OT
M3KIIIOUMTENIHO 3HAaYeHHeE € Ja pa3depeM, 4e Te ca caMO MaJIKH YaCTUIM OT MHOTO JeTaillIHu U
00XBaTHH MPOIIECH 3a MMPOU3BOJICTBO HA TEXHUUECKUTE cucTeMu. CaMHTe YHclia HE O3HAYaBaT
HUIIO camH 1o cebe cu. ChIEeCTBEHU ca MPOLECUTE 3a MPOU3BOACTBO HA CUCTEMUTE, KOUTO
Ce CBBp3BaT C TE3M 4UCIAa U CHOTBETHO CcbCc SIL-oBeTe 1Mo BpeMe Ha MPOU3BOJICTBEHHS
npouec. UMEHHO Ta3u ChbBKYITHOCT MPEACTABIsABA KPUTEPUUTE 3a PUEMIIMBOCT HA PHUCKA.

BaxHo € 1a cnomMeHeM ChUIO Taka W, Y€ CTaHJAPTUTE, a Taka ChIIO U EBponenckus
perjJaMeHT 3a OIlleHKa Ha pucka [l], chbabpKAaT OCBEH TOBa W JPYTM BHUJIOBE KPUTEPHUH 3a
OIICHKa Ha pHUCKA, KOUTO B HSIKOM OTHOIIEHUS C€ MPUIIOKPUBAT WA JIONBJIBAT C
ropecrioMeHaTuTe yncia. TakuBa kputepuu ca Hanpumep npunnunure ALARP, GAMAB,
MEM, KOouTO MO3BOJSABAT U3BEXKIAHETO HA IPUEMIIMBATA YECTOTA HA Bb3HUKBAHE Ha JaJi€HA
omacHoct (THR), a Taka chIio u ,,IpUHIUIUTE 3a TPHEMJIMBOCT Ha PHCKA™, TTOMECTCHH B
periiaMeHTa 3a olleHKa Ha pucka [1].

4.2. JAPYI'U KPUTEPUU

Nmaiikn npensun nepuHUIMATA HA TOHSATHETO ,,KPUTEPUH 3a MPUEMIIMBOCT Ha
pucka®, MoxkeM Ja pa3depem, e Ha MPAKTHKA ToJIsiMa 9acT OT ChIIECTBYBAIIUTE U3UCKBAHMSI,
KOUTO Ca TIOMECTEHU BbBB BCSIKAaKBH BHJIOBE MpaBUiia, U3UCKBAHUS, MPOLEIYypU, U IPYTH
BUIOBC TCXHUYCCKU JOKYMCHTH, BCHIIHOCT OTIrOBApsT HA Ta3n IIG(I)I/IHI/II_[I/ISI.
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ToBa BKJIIOYBA BCIKAKBU BHUI0OBC U3HMCKBAHUA, OT poaa Ha:

® _DHUCKBT € MPUEMJIUB aKO MMIUIEMEHTAIMSATAa HAa CHCTEMara OCUTYpPsIBa, Y€ HUTO
eIMH SIUHUYECH O0TKAa3 He OM TOBEJ A0 OTKAa3 Ha I1j1aTa CUcTeEMa”;

® _PHUCKBT € IMPUECMIIMB aKO Ca HNPHUIIOKCHHU OIPCACICHU BUAOBC MCPKHU 3a HCTOBUA
KOHTPOJI*;

® _PHUCKBT € IPUCMJIUB aKO € KOHTPOJIMPAH 10 HUBO, KOCTO OCUTYpsABa, HC HUTO €AHA
€/IMHUYHA YOBEIIKA I'Pelika HAMa Ja JJOBEJE 10 MPOU3LIECTBUE C YOUTH MIIH TEXKKO
paHeHu";

e U npyru.

JIOKyMeHTUTEe, KOUTO CBABPKAT TaKMBa M3UCKBAaHMS Ca  M3KIIOYUTEITHO
pasHooOpa3Hu. Te BKIOYBAT BHTPEIIHODUPMEHN TIpaBHWjIa, HANMOHAIHMA IPAaBHIIA,
MEXIYHAapOJAHU TpaBWia, AUPEKTHBHM (HampuMmep 3a O0€30MacHOCT, 3a TEXHHUYecka U
orepaTUBHA ChbBMECTUMOCT U T.H.), PETJIAMEHTH, TEXHUUYECKU ToKyMeHTH (Harnpumep Ha UIC
U JIpyTH MEXTYHAapOAHU OpraHU3allK) U T.H.

B MCKIAYHAPOACH IIJIaH €a U3BCCTHU W HAIMOHAJIHU M3UCKBAHHA, KOUTO Ca 3adaICHU
Ha pa3JIMYHM HMBA M MO pa3luyeH HayuH. HAKom OT TAX NpoM3THYAT OT CTATUCTUKU
(BKJIFOUUTETTHO H ,,00mmTe menu 3a Oe3omacHocT Ha EC, ,HanmoHamHuWTe pedepeHTHH
CTOMHOCTH ¥ T.H.), @ APYTU OT CIIO)KHU MaTeMaTH4eCKU M3uucieHus. TpeTu Kpurepuu ca
U3LSJIO0 KaUeCTBEHH, a HE KOJIMYECTBEHU. TakaBa € OCHOBHATA 4YacT OT BCUYKU KPUTEPUH.

Crnopen aBTOpa, akO Ha TOHSATHETO ,,KPUTEPHM 3a NMPUEMIIMBOCT Ha pHUCKa“ Oble
MOTJIETHATO B MO-IIMPOK CMUCHI, TO 32 KPUTEPUH 3a MPUEMIIMBOCT Ha pUCKa MOXeE Ja Obaat
CMETHATH U BCAKAKBYU BUJI0OBE U3MCKBaHMS, JOPU U T€ BCHIIHOCT J1a HE N3Ka3BaT B MPaB TEKCT
KaKbB TOYHO € KOHTpPOJHUpPAHUA PHCK W KAKBO TOYHO HHBO Ha pPHUCKA € IPUCMIIMBO.
JlocTaTp4HO € Te3W M3MCKBAHUA J1a JepUHUPAT MEPKHU 32 KOHTPOJIa Ha ONACHOCTTA, W/WIIK 3a
Ha6J'HOI[eHI/Ie Ha HEHHOTO PasBUTHC, UJIN IIBK Ja I{e(bI/IHI/IpaT II0 KaKbB HAa4YMUH CC OLICHABAT
OIMAaCHOCTHUTE U PUCKOBETE.

5. U3BOIM U 3AK/IFIOYEHMUSA

B Hacrosmara ctaTus HAaKpaTKo ce 3alo3HaxMe ¢ HIKOM OCHOBHU MOMEHTHU OT TeMara
3a neUHUpPAHETO HAa KPUTEPUU 3a NMPUEMIIMBOCT HAa PHUCKA, a Taka CHII0 M C HAKOH OT
MPEIM3BUKATEIICTBATA CBBP3aHH C TEMA.

B MmexnyHapoaeH IulaH, T€3M NPEIU3BHUKATENICTBA BCE OIE HE ca HAMEPHUJIU CBOETO
pelieHue.

B momenta (tonu 2013r.) Ha HuBOoTO Ha EBpomnelickust Cbio3 ce BOAAT AUCKYCHH IO
neuHUIMATa Ha KPUTEPUHU 3a MPUEMIIMBOCT Ha PUCKA, KOMTO Ca CBBP3aHU C OMNpEEsICHU
BUJIOBE OTKa3u Ha (YHKIMU HA TEXHHUUYECKU cUCTeMHU. [IperoBopure 3a TakbB BUJ KPUTEPUU
TekaT Bede oT okosio 2005-2007 roguna HacaM. Llen e na Obae HanmpaBeHO MPEJIOKEHUE TIPE3
2014 ronmuHa. IlperoBopure MO OTHOLIEHME HAa APYTH BHJIOBE PHUCKOBE BEPOSITHO IIE
nocieABaT Mpe3 CeIBalliuTe FOIUHU.

[Tapanenno ¢ ToBa, MexayHapoguute (RAMS) cranmapTh, KOMTO ce 3aHMMaBaT C
OILICHKaTa Ha pUCKa IO BpPEME Ha MPOU3BOJCTBEHUS MPOILEC, CHIUIO MOAJIEKAT HA IBbJIra U
M3KJIIOUUTENHO TPY/IHA PEBU3USL.

Wmaiiku mpenBuj mnpeau3BUKATEICTBaTa 3araTHaTU B HACTOSIIATa CTaTHUs, KOUTO
Jlajiey He ONMCBAT BCUYKU TPYIHOCTH M aCHEKTH HA JUCKyTHpaHaTa TEMa, MOYKEM J1a KaKEM,
Yye HE € YyAHO, 3all10 MPEroBOPUTE U JAUCKYCUUTE BBPBAT CHC CPABHUTEIHO OAaBHU TEMIIOBE.
ABTOPBT CcMsTa, Y€ KOJIKOTO MOBEYE EKCHEepPTH pa3OHpaT Temara M Ce BKIIOYBAT aKTHBHO B

II-5
21 INTERNATIONAL SCIENTIFIC CONFERENCE “TRANSPORT 2013~

contents



THPCEHETO Ha OOIIO peleHre, TOJKOBA MO-TOJEMH Ca IIaHCOBETE J0OpH pemeHus na Obaat
HAMEPEHHU T0-CKOPO.

JIMTEPATYPA:

[1] Commission Regulation (EC) No 352/2009 of 24 April 2009 on the adoption of a
common safety method on risk evaluation and assessment as referred to in Article 6(3)(a)
of Directive 2004/49/EC of the European Parliament and of the Council

[2] Commission Implementing Regulation (EU) No 402/2013 of 30 April 2013 on the
common safety method for risk evaluation and assessment and repealing Regulation (EC)
No 352/2009

[3] EN 50126:1999 - The Specification and Demonstration of Reliability, Availability,
Maintainability and Safety (RAMS)

[4] EN 50128:2001 - Communications, Signalling and Processing Systems - Software for
Railway Control and Protection Systems

[5] EN 50129:2003 Railway Applications - Communication, signalling and processing
systems - Safety Related Electronic Systems for Signalling
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BASED ON WHICH CRITERIA DO WE ACCEPT RISKS IN THE
FIELD OF RAILWAYS - AN OVERVIEW OF SOME OF THE
PRACTICED TECHNIQUES AND APPROACHES

Maria Antova
mantova@gmail.com

BULGARIA

Key words: management, evaluation and criteria for risk acceptance, railway
transport

Abstract: The railway transport is an open part of the transport system, which is a
subject of many external and internal risks of various types and origins (technical,
organisational, human, natural, and etc.). The type of the risks is often a factor, which plays
an important role in the decision how to assess the risk and in our evaluation on whether it is
acceptable for us. On the other hand side, the historical development of the railway transport
is also an important factor, which contributes for the variety of the practices with regards to
the management and the evaluation of risks. This is why, the role of internationally accepted
laws and standards, which include requirements towards the assessment and the acceptance
of the risk, is very important for the railway transport. Such documents are for example the
family of international standards EN50126, EN50128, EN50129, the European Regulation
352/2009/EC, as well as other international standards and documents.

This article aims to present a short overview of the present practices within the
railway transport with regards to the criteria for risk acceptance. Presently, at an
international level, many of the aspects, related to these criteria do not yet have a solution.
From the point of view of the author, this article has the aim to present an objective overview,
which would contribute to the discussions and provoke further conversations, analyses and
research on the above subject.
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Bb3 OCHOBA HA KOU KPUTEPUU ITPUEMAME PUCKOBETE B
OBJIACTTA HA TPAHCIIOPTA
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BBJITAPUHA

Kntwouoeu oymu: 6ezonacnocm, ynpasnenue, oyeHka u Kpumepuu 3a npUemMau8ocm Ha
pucka, mpancnopm

Pestome: Tpancnopmem e MHO20()AKMOPHA OMBOPEHA CUCMEMA, KOSMO € U3NOHNCEHA
HA MHOJCECMB0 GbMPeWHU U 8bHUIHU PUCKOBE C PA3IUYEH 8UO U NPOU3X00 (MeXHUUecKu,
OP2aHU3AYUOHEH, 408eWwlKlU, NpUpooeH u m.H.). Buovm ma puckoeeme uecmo e gakmop,
KOUMO ucpae 2oasma pois 6 peuleHuemo 3a mosea Kax 0a OYyeHuUM puckd u 6 npeyenkama Hu
3a moea xkoea mou e npuemaus 3a nac. Om opyea cmpana, UCMOPUYECKOMO pa3sumue Ha
pasiuunume 6U008e MPAHCNOPM 8 MEXHUUECKO, OP2AHU3AYUOHHO U 2e02PAPCKO OMHOUleHUe
COU0 e 8adiceH (hakmop, OONpuHaAcAW 3d PA3ZHOOOPA3HUME NPAKMUKU NO OMHOUEHUe HA
YnpasneHuemo u oyenkama Ha puckogeme. 3amo6a poNAMA HA MeHCOYHAPOOHO Npuemu
3aKOHU U CMAHOAPMU, CLOBPIUCAUU USUCKBAHUS 3A OYEHKAMA U NPUEMAUBOCMINA HA PUCKA, e
UBKIIOYUmMenno eaxcra. Takuea OOKyMeHmu ca Hanpumep cemeltiCimgomo om MexcoyHapoOHU
cmanoapmu [EC 61508, ARP 4754/ED 79, DO-178/ED 12B, DO-254/ED 80, ISO 26262, a
maka cvo u Opyau MedcOyHapoOHu Cmanoapmu u 0OKyMeHmu.

Tasu cmamus uma 3a yen 0a npeocmasu KpamvK npezied HA CbBPEeMeHHUme
NPAKMuKy 8 HAKOU U008 MPAHCNOPM NO OMHOUWleHUe HA Kpumepuume 3a NPUEMAUBOCT HA
pucka. Tlonacmoswem 8 MedNCOYHAPOOeH NIaH MHO20 OM ACHeKMUme CE8bpP3aHU C mesu
Kkpumepuu 6ce owe Hamam peuienue. Om 21e0Hama moyka Ha AeMopa Mazu CMamus UMa 3a
yen npeocmasu KpamuvK obekmugeHn 0030p, Koumo 0a OonpuHece 3a OucKkycuume u 0d
NPOBOKUPA NO-HAMAMBUIHU PA32060PU, AHANUZU U HAYYHA OEUHOCT NO 0a0eHama mema.

1. VBOJ

JlepuHnpaneTo Ha KPUTEpUU 3a MPHEMIMBOCT HAa PHCKA € 3ajJada TPyJAHA cama T0
cebe cu BBbB BCSKa 00JIaCT Ha YOBEHIKMS JKMBOT. JIMUYHUAT OMMUT HAa aBTOpa B 00OJlacTTa Ha
neUHUPAHETO U XapMOHU3UPAHETO Ha MEKIYHAPOTHO HHUBO Ha KPUTEPUU 32 TMPUEMIITUBOCT
Ha pHUCKa MOTHBHUPAT Te3aTa Ha aBTOpa, Ye € B OOII MHTEPEC BB3MOXKHO IMOBEYE aKThOPH Ja
pazbupar moOpe MPUHIUIUTE HA ajcHHUS MpoOIeM M Ja WMaT KelaHWe U JOCTaThYHO
MO3HAHMS Jla TUCKYTUPAT BBPXY HETO, Jla M3BBPIIBAT HAyYHA JCHHOCT IO HETO W Taka Ja
JOCTUTAT JI0 OOIIM KPUTEPHUH 32 IPUEMIIUBOCT Ha PUCKA — TeMa, KOSTO € 0COOCHO aKTyaliHa B
JKEJIe30IIbTHHUS TpaHcHopT. Hacrosimara craTusi mpeacTaBsl KpaThK Mperjie] Ha KPUTSPUH 3a
MPUEMITUBOCT Ha PUCKa, KOUTO CHIIECTBYBAT B Pa3IMuHUTE chepu Ha TPaHCTIOPTA.
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2. JEOUHHUIINHN

3a ga pa3zbepeM JOCTaThYHO A00pe pasriexIaHaTa TeMa, TO € HYXKHO Ja 3all0YHEM C
nepunununte. HyHO € 1a coMeHeM, 4e MOpaau Pa3InYHOTO MCTOPUYECKO Pa3BUTHE, a
TakKa ChIIO U MOPa PAa3IMYHUTE HYXIU, TO YECTO Pa3IMUYHUTE TPAHCIIOPTHU chepH paboTAT
¢ paznmuuyHu aeduHunM. B pamkuTe Ha Tasu craTHs, aBTOPBHT CMsATa, Y€ NeHUHHUIIMUTE,
U3II0JI3BAHU B JKEJIE30MbTHUS TPAHCIIOPT ca YJO0OHU 3a TIOCTUTAHE HAa IIeNINTE.

e “Puck* o3HayaBa KOMOMHAIMATA HA YECTOTAaTa Ha Bb3HUKBAHE HA MPOU3LIECTBUS
U MHLIMJEHTHU, BOJCILH 10 HEXKEJIaH!U MOCIeAUIHN (IPUUYNHEHH OT Ja/IeHa ONacHOCT)
U CTEIIEHTA Ha TEXXECT Ha TE3U HEXKEIIAHU ITOCIICANLIN;

e “KpurTepnu 3a NMpHeMJIMBOCT HA PHUCKA* ca OTNPABHUTE TOYKH 332 CPABHEHUE
(3abenexka Ha aBTopa: "the terms of reference"), ¢ moMoIra Ha KOUTO ce OICHIBA
IIPUEMIIMBOCTTA Ha KOHKPETEH PUCK; T€3M KPUTEPUH CE€ M3IOJI3BAT 3a ONpEACIsHE
Janyd HUBOTO HA PUCKAa € JOCTaThbYHO HHUCKO, 3a Jla HE € HeoOXOAMMO Ja ce
IpeanpuemMar HemoCPEACTBEHU ASHCTBHS 3a JOIIBJIHUTETHOTO My HaMaJlsiBaHe.

OcHoBara Ha Te3u AePUHUIIMN MOXKe J1a Ob1e HamepeHa B EBponeiickus perimamMeHT 3a
OIICHKA Ha pUCKa B 00JIacTTa Ha xKene3ombTHUS TpancnopT 352/2009/EO [1], a Taka cbIno u B
HeroBoto m3MeHeHne oT 2012 rommna [1]. Te He oTroBapsT ChbBCEM TOYHO Ha OBITAPCKUS
MPEBOJ] Ha PETJIaMEeHTa, 3al[0TO aBTOPa CMsITa, Y€ OBJITAPCKUST IIPEBOJI € HETOUCH.

Baxno e nma orOenexum, de nedUHHNMATA HA TOHITHETO ,,pUCK HE CE€ OTHACS 0
MPOU3BEICHUETO, CyMmaTa, WIM HSKaKbB APYyr BHI MaTemaThdecka (opmyrna, Ha JBETE
KOMITOHEHTH Ha PHCKa — YeCTOTaTa Ha B3HUKBAHE U TEKECTTAa HA MOCIEAUITUTE — & C€ OTHACS
110 TAXHATa ,,KoMOWHAIUsA“. B TakbB CMUCHJI, KOMOUHAIIMATA MOXE J1a OB/I€ U MPOU3BEACHUE,
¥ CyMa, M HIKAKBB JIpyT BUA (hopmysia. 3a EeTUTe Ha Ta3u CTaTus, ToUHaTa (opmyia He € OT
3HAYCHUE.

CpIIo Taka IIOJIE3HO € Ja OTOeNeXHMM KOJKO o00Ia U ,,KOHBEHIIMOHAIHA €
neUHUIMATA HA TIOHATHETO ,,KPUTEPHIA 3a MPUEMITMBOCT Ha pucka“. Hskoum akThopu cMsTat
nedbuHUIMATAa 3a TBBpAE oOma u oObpkBama. ABTOPBT CMATa, Y€ AchUHULUATA €
M3KITIOYUTEIHO MOJIXO0/IAIIA, Thid KATO € TOYHO TOJIKOBA OMUCATEIHA, KOJKOTO € HY>KHO 3a Ja
ObJie M3pa3eHa CHITHOCTTA HA TOHITHETO, @ €IHOBPEMEHHO C TOBA € W JOCTAaTh4YHO 00IIa, 3a
Jla MOYKE J1a C€ OTHACS O KPUTEPUUTE 32 MPUEMIIMBOCT Ha PA3JIMYHU BUIOBE PUCK, KOUTO IO
CBIITHOCTTA CH Ca CBHIIO TOJKOBA pa3HOOOPA3HHU O BUJI, KAKTO M CAMHUTE BHUIOBE PUCK.

3. KAKBU KPUTEPUM 3A IIPUEMJIMBOCT HA PUCKA CBIIECTBYBAT B
PA3JIMYHUTE BUJOBE TPAHCIIOPT?

BunbTt Ha KpuTepuuTe 3a MPUEMIIMBOCT Ha PUCKA € YeCTO CBHP3aH C BHUJAa HA PUCKA,
KOMTO € oueHsBaH. B gHemHM aHU, B o0jacTTa Ha TPAHCIOPTA, SIPKO CE€ OTKPOSBAT JIBa
[JIaBHU BUJIA PUCKOBE U KPUTEPHUH 3a TSIXHATA MPUEMIIHBOCT:

1. PuckoBe M KpHUTEpUH, KOUTO Ca CBBP3aHU C TNPOM3BOACTBEHMS IPOLEC Ha
TEXHUYECKUTE CUCTEMH.

2. Bcuuku apyru puckoBe U KPUTEPHH, KOMTO Bb3HHMKBAT B 00JacTTa Ha TPAHCIIOPTA
U3BBH 00J1aCTTa HAa IPOU3BOJICTBOTO HA TEXHUUECKUTE CUCTEMHU.

B ta3u crartus mie ce chCpeIoTOUNM BbpPXY KPUTEPUUTE CBBP3aHH C IPOU3BOICTBEHUS
nporiec. Te3nm KpuTepuu ca CBBbpP3aHU C KIACUPUIIUPAHETO HA PHUCKOBETE B DPANIUYHU
kareropun (SIL, ASIL, DAL u T.H.). B mocneacTBue Te3u KaTeropuu ce CBHP3BAT C Pa3IuIHU
MEpPKHU 32 KOHTPOJI Ha PUCKa, KOUTO Ca U3pa3eHU B M3MCKBAHHUS KbM Mpolleca M3IMOJ3BaH 3a
POCKTHPAHETO, pa3paboTKaTa M MPOM3BOJICTBOTO HAa cUCTeMuTe. Taka, B oOmIMs Ciydaii,
MPOU3BOJHATA CHbBKYMHOCT OT U3MCKBAHMITA 32 MEPKU U MPOIECH 32 KOHTPOJ HA PUCKA U OT
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KaTeropuuTe, B KOUTO PUCKOBETE IOMaJaT, MPEACTaBsiBa KPUTEPUUTE 3a MPUEMIIMBOCT Ha
pucka.

B crnenpamuTe TOUKM HAKpaTKO 1€ OMUIIEM IMO-IPKO OTKPOSIBAILIUTE CE KPUTEPUHU 32
MPUEMIIMBOCT Ha PHUCKA, KOUTO Ca CBBbpP3aHU C MPOU3BOACTBEHHUS MPOILIEC HA TEXHUUYECKUTE
CHUCTEMH B pa3jMYHUTE BUAOBE TpaHcropT. [lopaau orpaHuueHaTa pamMka Ha Ta3W CTaTus,
OIMCAHUETO € KpaTKo, 0e3 /1a BiK3a B ACTAIN CBbP3aHU C HAUMHUTE, TI0O KOUTO C€ OMPEACIISAT
U U3BEXJAT ChOTBETHUTE KPUTEPHH, a TaKa ChIIO U 03 JeTalIu CBbP3aHH ChC CHOTBETHUTE
MEpKH U U3UCKBAaHUSA KbM CHOTBETHHUS MPOU3BOACTBEH mpolec. Ta3u cratus HsMa 3a 1e1 Ja
ObJle M34epriaTesHa M0 OTHOLIEHHE Ha BCUYKHU ChILIECTBYBAIIU KPUTEPUU.

4. KPUTEPUU CBBP3AHU C NTIPOU3BOJACTBEHUSA ITPOLHEC B ABUALIUATA

B npou3BoACcTBEHUTE MPOIECH HA aBHAIMSITAa MMa Pa3IMuHU M3UCKBAHUS M KPUTEPUU
cropesl BUAA Ha pasliiexJaHara TexXHH4Yecka cuctema. Haii-o0mo, wn3McKBaHUSATA U
KPUTEPUUTE Ca pa3IuYHU CIOPE] TOBA Jali T€ ca CBbP3aHU C AM3aiiHA HA CAMOJIETH, U ca
CBbp3aHM C Ju3aiilHa Ha cHUcTeMaTa 3a YINpaBieHME Ha Bb3AylHUsA Tpaduk [2]. He e
BB3MOXKHO B PaMKUTE Ha Ta3W KpaTka cTaTus Ja ObJaT OMUCaHU B JAETaila M JBaTa BHUIA
KpUTEpPUH, 3aTOBAa TYK II€ CE ChCPEJOTOUYMM BBPXY KPUTEPUUTE CBBpP3aHU C JAM3aiiHa Ha
caMoJIeTHUTE.

Te3n kputrepuu, W HM3UCKBAHMUATA 3a TAXHOTO U3BEXJaHe ca omnucaHu B ARP
4754A/ED 79 [2]. ARP 4754A e peBusus A Ha PbKOBOJCTBOTO, KOETO OMKCBA MpoIleca Ha
pa3paboTka, CBbp3aH ChC cepTudummpaneTo Ha muBwIHN camosieTHu cuctemu (Civil Aircraft
Systems). PbKOBOICTBOTO ChABPIKA CEKIIMA, KOSTO OMKCBA MPOIIeca 3a OMPE/e/ITHE HAa HUBaTa
3a ocurypsiBane Ha pazpadorkata (DAL - Development Assurance Level). Te3m HuBa
OTpeAeNAT MEPKUTE 3a KOHTPOJ Ha PHCKOBETE CBBP3aHU CbHC CIOXKHH XapAyepHU U
copTyepHH pa3pabOTKH, a Taka ChIO U JEHHOCTUTE MO TsaxHaTa Bepudukamus. ARP 4754A
ce nznoissa 3aeqHo ¢ ARP 4761 [4] - ppbKOBOACTBOTO, CBBP3aHO C MPOLIEca Ha OLEHKA Ha
0€30MacHOCTTa Ha LUBUJIHM JIETATEIHU CUCTEMU U 00OpYIBaHE - U € MOJKPENSHO OT APYTU
JBa BakHU cTanaaprta B aBuauuara - RTCA DO-178B [5] u DO-254 [6] - koUTO ce OTHAcCAT
JI0 U3UCKBAHUATA CBBP3aHU C pa3padoTKaTa ChOTBETHO Ha coPTyepa U Ha XapIyepa.

Bpmb3kara mexay TexxecTTa Ha (QyHKIIMOHATHHUTE yciaoBHs 3a oTka3 (functional failure
conditions), KOJWUYECTBEHOTO H3MCKBaHE 3a OE30MacCHOCT 3a (YHKIHITA W HHUBOTO 3a
ocurypsiBane Ha paspaborkara (DAL) e moka3aHa B Taéuuua 1. Ts e onmcana B ARP 4754.

Taoauma 1
Failure condition class Quartnltll(:z;)t;\(;; Zzll)ffltt); r:;;]il;llll;g;ﬁl)lt for| DAL (Develipel‘l’l:ll)lt Assurance
Catastrophic <10® A
Hazardous <107 B
Major <10” C
Minor None D
No safety effect None E

[TponiechT Ha OLIEHKA U W3IIOJ3BaHE HA TE3U KPUTEPHHU € cliokeH. Toil € CBbp3aH ¢ pa3InyHu
kommoHeHTH kato FDAL (Functional DAL), IDAL (Item DAL) u T.H. Bbrnpeku ToBa, B
rojsiMa CTeNeH, IO CBhIIHOCTTa CH TOW OM MOrba Ja ObJe CpaBHSABAaH C MPOLECUTE,
U3II0JI3BAaHU B IPYTUTE BUI0OBE TPAHCIIOPT U Hal-BeUE JKEIE30MbTHUS.
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5. KPUTEPUN CBBP3AHU C IMPOU3BOJACTBEHUA  ITPOIEC B
ABTOMOBUJIHUA TPAHCITIOPT

Kpurepuure, kouto ca CBbp3aHU C MPOU3BOJICTBEHHS MPOLIEC HA TEXHUYECKUTE
CHUCTEMHU B aBTOMOOMJIHATa MHIYCTPHUS, MOTaT Ja ObIaT HaMepeHu B JacT 5, aHekc G Ha ISO
26262 [7]. KpaTko onucaHue Ha T€3U KPUTEPUU € IIOMECTEHO B Tabauua 2.

Tadnauna 2
Random hardware failure targets ASIL
<10®/h D
<107/h C
<107 /h B
<10°/h A

ISO 26262 cneundunupa yetupu HuBa Ha Automotive SIL (ASIL ot A o D). Te ce
OTHACAT [0 HYXXHUTE€ H3UCKBAHUA KbM TPOIECHTE 3a pa3paboTka M KbM MEPKHUTE 3a
0€30MacHOCT, KOUTO MO3BOJISBAT M30SrBAHETO HAa HEHYXKEH OCTAThYEH PHUCK CBBP3aH ChC
CbCTaBHUTE dYacTu (items) W eNeMEHTH Ha TeXHHuYeckuTe cucreMu. KomamdecTBeHUTE
croitHocTu cBbp3anu ¢ ASIL HuBaTa, ca mienu 3a ciaydaiinu (random) xapayepHu otkasu. Te
ca ennakBu 3a ASIL B u C. 3aroBa, 3a na ObJaT TMOJYyYEHH IO-BUCOKU W3MCKBAHMS 3a
kateropusita, orroBapsma Ha ASIL C, B cpaBaenue ¢ ASIL B, mpu pa3zpaborBaneTo Ha
cuctemu, nonagamy B kareropusita Ha ASIL C ce npunaraT AOMBJIHUTEIHU KAaY€CTBEHU
mepku.  Bonpekn, ue ISO 26262 e mpousBogen Ha [EC 61508 [7], mpouechT Mo
onpeaensiHeTo Ha ASIL HMBaTa U MEPKUTE CBBP3aHU C TAX € MO-Pa3IuyeH OT TO3HU, KOWTO €
mzBecteH oT [EC 61508, a taka cpuio m xenesonbTHuTe EN 5012x. 3a pasnuka ot
octa”Haimrte ctangapth, Tyk ASIL HuBaTa u Taka Hapeuenute Safety Goals 3aBucCAT HE caMO
OT 4YecToTaTa Ha BB3HUKBAaHE W OT MOCIEAUIIUTE, a Ca NPOU3BOJAHM M Ha OILICHKaTa 3a
BB3MOKHOCTTAa 32 YCTaHOBSIBAaHE Ha KOHTPOJI BbPXY CUTyalUATa OT CTpPaHa Ha YOBEIIKHS
omepatop (modropa). YectoTara Ha Bh3HUKBAHE € POMEHEHA BHB BEPOSITHOCT 3a U3JIaraHe u
MOJK€ Jia BKJIIOUBA U MPOIBIKUTETHOCTTA HA U3M1a/1aHe HA CHCTEMaTa B 1aJICHOTO ChCTOSTHHE.

6. KPUTEPUN CBBP3AHU C IMPOU3BOJACTBEHUA  TTPOIEC B
KEJE3OII'bTHUA TPAHCIIOPT

Haii-mypoko wu3mon3BaHUTE KPUTEPUH, KOUTO ca CBBP3aHU C IMPOU3BOJCTBEHUS
IpOIeC Ha TEXHUYECKUTE CUCTEMHU B JKEJIE€30IIBTHUSL TPAHCIIOPT, MOTAT Jla ObaT HAMEPEHU B
taka HapeueHnTe RAMS crangaptu nHa CEN/CENELEC, kouto BrimrouBaT cranaapture EN
50126 [9], EN 50128 [10], EN 50129 [11]. Te3u xputepuu cBbp3BaT Taka HapeueHaTa
MpUeMIIMBaA YecTOTa Ha Bb3HWMKBaHEe Ha omacHocTTa (THR — Tolerable Hazard Rate) ¢ taka
HapeuyeHuTe MHTerpupanu HuBa Ha OezomacHocT (SIL — Safety Integrity Levels). SIL-nuBara
OT CBOSI CTpaHa ca CBBbP3aHU C OMPEeNIEHN U3UCKBAHUS KbM H3IMOI3BAaHUTE MPOU3BOJCTBEHU
NPOIIECH, a TaKa ChIIO M C MEPKH 32 KOHTPOJI Ha OTIACHOCTUTE U PUCKOBETE J0 HUBA, KOUTO Ca
npuemsinBu. Kpatko onucanue Ha Bpb3kaTa Mexxay THR u SIL e momecTeHo B TaGauua 3.

Taoauna 3
THR (h™) SIL
10°<THR < 10® 4
10®<THR < 107 3
107<THR <10 2
10°<THR <107 1
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Hpyr nonobeH kputepuii ce Hamupa B EBpomnelickus perjaamMeHT 3a OlleHKa Ha pucKa
[1]. Toit cBbp3Ba Taka HapeueHure “Kartactpodanuu nocneaunu” (,,CMBPTHU CIydyau W/WIH
MHO’KECTBO TEXKKO MOCTpajaliu, W/WIM TOJeMH IIeTH Ha OKOJIHATa cpeaa’) ¢ mpueMinBa
4ecToTa Ha BB3HHKBaHe < 107/h.
7. KPUTEPUN CBBbP3AHU C T1POU3BOACTBEHUSA  IIPOLEC B
KOPABOIIJIABAHETO

B cektopa Ha KkopaOomiaBaHETO CBIIECTBYBAT pA3IMYHU BUAOBE KpPUTEpUU 32
NPUEMIIMBOCT Ha PUCKA, KOUTO Ca CBBP3aHHU C TU3aiiHa HA TEXHUYECKUTE CUCTEMHU.

Opraam3anusara IMO (International Maritime Organisation), KOSTO € CIeIHaIHA
arennua Ha OOenuuenute Hamum e cnenuduimpanra TexHUKa 3a (opmaiHa OICHKa Ha
oe3onacHoctTa (FSA - Formal Safety Assessment) [12]. Ta3u Texnuka onpenesns rio0aiHu
HeNMU 33 WHAMBHAYAJICH PUCK U 3a OOLIECTBEH PUCK: ,,MAKCUMAIHUAM 200UUEH DUCK 3a
CMBPM 30 UneHose Ha ekunasca mpabea 0a 6voe 107 u 3a nemuuyu/o6wecmso 107, V3pbH
paMKuTE Ha TO3U KPUTEPHIi € M3UCKAHO Aa ObJe MPOoBeIeHa OlIEHKa Ha 3aryouTe u nedanounre
CBBbP3aHM C JOITBIHUTEIHN MEPKU 32 HaMaJlsIBaHE HA pUCKa [2].

IMO e nedunupana u Ipyru KpUTEPHH 3a MPUEMIIMBOCT Ha PUCKa, KOUTO €a YacT OT
MEXIyHapOAHUST KOJEKC 3a BHCOKOCKOPOCTHM IuIaBaTenHu cbiaoBe [13]. To3u komekc
BKJIIOYBA IEJIM HA CUCTEMHO HUBO, KOUTO ca OJU3KH 10 Te3U B aBUanusATa [2].

Taoauna 4
Failure mode effect | 200 o | deseription
Catastrophic P<10” Extremely improbable
Hazardous 10°<P<10"’ Extremely remote
Minor 10°<P<10? Extremely improbable

8. M3BOJM U 3AK/IIOYEHMUSA

B Hacrosimata craTHs HaKpaTKO C€ 3all03HaXMe C PAa3JIMYHU BHJOBE KPUTEPUHU 32
NPUEMIIMBOCT HA PUCKA, KOUTO CHIIECTBYBAT B C(EpUTE HA aBUAIMATA, HA aBTOMOOWIIHMS,
JKEJIe30IIbTHUSL TPAHCIIOPT W HAa KopaOorwiaBaHeto. Ta3um cratus He Ou morja nma Obae
u34yepnaresaHa, HO TS MPEJICTaBs €AUH N100bp, CTErHAT 0030p HA HAKOU OT Kpurepuute. Karto
1510, B HAYYHHUTE KPBroBE IIaPH MHEHUETO, Y€ B CHITHOCTTA CH TE3U KPUTEPHH Ca CPAaBHHUMHU
IO0 IcJjI, a Taka ChIIIO U B MHOI'O YaCTUYHHU OTHOIIICHUA. 3a CBhbXaJICHUEC, TC HC Ca CpaBHUMU B
JeTail, Thil KATO UCTOPUYECKH CE OCHOBABAT Ha Pa3IMYHU JAe(HUHUIMHA U HA KOMOWHAIIMH OT
Pa3IniHU JPYTH U3UCKBAHUA. W Bce mak - vacTuuHUTE CpaBHCHUS Ca HY?KHU U ITOJIC3HU.
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BASED ON WHICH CRITERIA DO WE ACCEPT RISKS IN THE
FIELD OF TRANSPORT
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Key words: safety, management, evaluation and criteria for risk acceptance, transport

Abstract: The transport is a multifactor open system, which is a subject of many
external and internal risks of different types and origins (technical, organisational, human,
nature, etc.). The type of the risks is often a factor, which plays a big role in decision how to
assess the risk and in our evaluation on whether it is acceptable for us. On the other hand
side, the historical development of the different types of transport with their different
technical, organisational and geographic aspects, is also an important factor, which
contributes to the variety of practices with regards to the management and the evaluation of
the risks. Therefore, the role of internationally accepted laws and standards, which include
requirements towards the assessment and the acceptance of the risk, is very important. Such
documents are for example the family of international standards IEC 61508, ARP 4753/ED
79, DO-178/ED 12B, DO-254/ED 80, ISO 26262, as well as other international standards
and documents.

This article aims to present a short overview of the present practices within some types
of transport with regards to the criteria for risk acceptance. Presently, at an international
level, many of the aspects, related to these criteria do not yet have a solution. From the point
of view of the author, this article has the aim to present an objective overview, which would
contribute to the discussions and provoke further conversations, analyses and research on the
above subject.
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Pe3rome: [lpe3 nocneonume 200uHU 3HAYUMETHO Ce Y8eIUYUXA NPUPOOHUMeE OedCmEus
HA Mepumopusama Ha HAWama Cmpana, KOumo 600sm 00 3HAYUMU He2AMUBHU NOCIe0CMEUs
3a mpancnopma. Toea Hanaza uzevpuieanemo Ha 06EKMUBHA OYeHKA HA pucka, Ha bazama Ha
KOAMmMO 0a ce npeonpuemam cbomeemuume eqoeKkmusHu MepKy 3a Hamaisaeane Ha wemume. B
Hacmoswusi 00K1a0 ce npeodiaza nooxoo 3a KOMNJIEKCHA OYeHKA HA PUCKA Om NPUpoOHU Om
beocmeusima 3a mpawcnopma Ha 06azama HA AaKMIOepCKU MoOel npu omuumaune Ha
HanuyHama xoaudecmeena urngopmayus. Ilo-konkpemuo, ce npedcmagam ce cneyuguunume
ocobeHocmu Ha UHOUBUOYAIHUA MoOdell Ha pucka. ObocHosasa ce udesama, NPeoioAHCeHUsm
MoOen 0a ce 8KI0UU 8 pa3pabomeaHama UHGOPMAYUOHHA CUCTEMA 34 OYEHKA HA PUCKA OM
npupuoHu beocmaus ¢ uznonseane Ha mexuvonoeuama Cloud computing.

BBbBEJIEHHUE

[Ipe3 mocnenHuTe TOAMHM 3HAYUTETHO CE€ YBEIUYMXAa MNPUPONHUTE OeACTBUSA
Ha TEpUTOPHSTA HA HAlllaTa CTpaHa, KOMTO BOASAT A0 3HAYUMM HEraTUBHM IOCIEICTBHS 3a
tpancnopta [1, 2]. ToBa Hanara u3BbpIIBAaHETO HA 0OEKTUBHA OLIEHKA HAa pUCKa, HA O6a3ara Ha
KOSITO J1a Ce MpenprueMar CbOTBETHUTE €(DEKTUBHN MEPKH 3a HAMaJsIBAaHE Ha LLETUTE.

HMkoHOMUYECKUTE aCMEeKTH Ha MPUPOJHUTE OEICTBHS 3a TPAHCIOPTAa HE CE CBEXKIAT
caMO J0 NPUYMHEHUTE NPEeKH M KOCBeHU 3aryOou. OTpOMHHM pa3xoiu ce€ H3UCKBAaT Ha
Ibp)KaBHO M OOIIMHCKO HUBO 3a TrapaHTHpaHe HopMaliHaTa JCWHOCT Ha CUCTEMHUTE 3a
IPOTUBOAEHCTBUE HA OTPULATEIHUTE MOCIEACTBUS NPU Bb3HUKBAHE HA IPUPOAHU O€ACTBUSA
[3]. HeoOxoaumu ca cpeacTBa 3a NpEeBaHTHUBHU MEPKU MO MPEAOTBPATABAHE HA MPUPOJHUTE
OeICTBYSI U HaMaJlsIBaHE BB3MOXKHUTE 3aryOM OT TAX, KAKTO U 3a aBapUHHO-CIACUTEIIHU U
JpyTH HEOTJIOKHU padoTH B XO0Ja Ha JUKBUAALMATA Ha mocieactBusta. [lopagu ToBa ca
HEOOXOIMMH 3a1bJIOOYEHH HAay4YHM HW3CJIEIBAaHMS M aHAIU3U, KOUTO Ja Ch3AAaBaT HOBU
MOJXO/IM 32 ISIOCTHO OLIEHSIBaHE HA MOTCHLUMAIHUTE 3aryOH MpH Bb3HUKBAHE HA TPUPOIHU
OencTBUA.

B nacrosimata pabota ce mpeasiara moaxoJl 3a KOMIUIEKCHA OIIeHKa Ha pHCKa OT
HOPUPOAHU OT OEICTBUATA 3a TPAHCHOPTA HA 0a3ara Ha aKTIOEPCKU MOJEI IPU OTYUTAHE Ha
HaJlMyHaTa KoiudecTBeHa MH(popMmarus. [lo-KOHKpPETHO, ce MPelICTaBsT ce CHelU(pUIHUTE
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0COOCHOCTH HAa WHAMBHIYaJTHHS MOJEN Ha pucka. [laBat ce dopmyim 3a M3YUCIsSBaHE Ha
MAaTCMAaTUYICCKOTO OYAaKBAHC U JUCIICPCUATA Ha O6IJ_II/ITG 3ary61/1 IpU pa3ryiICKIaaHus MOACIL.

OOocHoBaBa ce wjaesTa, MPEMIOKECHHAT MOJEN Ja ce BKIOYH B pa3paboTBaHaTa
nHGOpMAIMOHHA CHCTEMa 3a OIICHKAa Ha pUCKAa OT MPUPUIHU OCICTBUSA C U3IMOJI3BAaHE Ha
texnosorusta Cloud computing.

TpsabBa nma ce momueprae, 4e HAIMYUETO HA aJeKBAaTHA OICHKA 3a TOTEHI[MATHUTE
0o0mu 3aryOu OT MpUpPOJHM OEACTBHS 3a TpPaHCHOPTA IIE TOJMOMOTHE B3€MaHETO Ha IIO-
UH(GOPMHUpaHU pelIeHus 3a e()eKTUBHO IJIAaHUPAHE U U3IIOJI3BaHE HAa OTPAaHUYCHUTE CPECTBA
0T OrOJKETa 3a IGHHOCTH B U3BBHPETHHU CUTYAIUH.

OCOBEHOCTHU HA UHAUBUAYAJIHUS AKTIOEPCKHN MO/JIEJI HA PUCKA
O6miara 3ary0a OT ISJI0TO KOJMYECTBO 3aCTPAXOBATEIIHU MOJTUIM € CyMaTa OT BCUYKH
nperbpreHn 3aryou. Tasu 3aryba Moke Ja ce Mojenupa ¢ JBa TOAXO0JA: WHAWBUIYAICH
MOJIeJI Ha PUCKa U KOJIEKTUBEH MOJIET Ha pucka [4].
[Ipu unousudyanrnus mooen Ha pucka obiata 3ary0a npecTaBiisBa cyma OT 3aryoure,
MOPOJICHU OT BCHUYKH 3aCTPaXOBATEIHU MOJHIH [5]:

(1) S=X+X,+--+X,,

KpJeTo S e oOmara 3aryba; n € OposAT Ha HaOJroJaBaHWTE (OTYMTAHWUTE B MOJIENA)
3aCTpaxoBaTeNIHM ITOJIUNH; X, € 3ary0aTa OT 7 -TaTa 3aCTpaxoBaTeNHa MOINNa, i = 1,...,7.

[Ipennonara ce, 4e 3aryoure X, OT BCSKa €HA MOJNUIA Ca HE3aBHCUMH U €IHAKBO
pasnpeaeneHy cirydailHu BenuuuHi (iid), KakTo ciydaiiHaTa BelnuynuHa X .

Taka, MHIUBUAYATHUAT MOJIC]T Ha PHCKAa MPOMEHIMBAaTa S MPEICTaBIsABa CymMa OT 7
iid ciyuaiiHu BeMTMUYMHY, KbJETO 7 € ¢ukcupaHo yuciao. CToHHOCTTa HA X, € HyJla, KOraTo
HsIMa 3ary0u OT 3acTpaxoBaTeHATA MOJIUIA i .

[Ipu oueHka Ha oOmMTe 3aryOUTe OT MPUPOIHHU OCICTBHSI 32 TPAHCIIOPTA MOCOYCHHUS
MHMBHIyaleH MOJIET Ha PHCKAa MOXKE Jla Ce M3IIOJI3BA IO cleqHHsA HauuH: 3aryoute X, B
WHIMBUAYATHUS MOJIENI Ha PUCKA MOTaT Jia Ce OTHACAT, HAlPUMEP 3a MECECYHUTE 3aryou OT
ompeiesieH BUI IPUPOIHO OeACTBHUE, B ciryvas i = 1,...,12. AKo 3a HIKOW Mecel] HsMa 3aryoun
OT pa3riekaaHoTo OeCTBUE, CHOTBETHOTO X, € HyJa.

OCHOBHOTO ypaBHEHHE Ha WHIAMBUIyaJIHHs Mojen Ha pucka (1) ompenens oOmara
3aryba § Karo cyma OT n HE3aBHUCHUMH M €IHAKBO DAa3MpPEICICHU IUCKPETHH CIIy4aiHU
BCJIIMYMHU BCsKa, pasnpeaciiCHa KaTo )(, mopagu TOBa, MATCMATHYCCKOTO OYAKBAHC U
JTUCTIiepcusiTa Ha S MoraT ce JaBaT ChC ClIeqHUTe popMymu:

n n
2) ES =)"EX; =nEX u DS =) DX; =nDX
i=1 i=1
CrnenoBatesHo, 3a J]a ce M3YMCIISAT MaTeMaTHYECKOTO OYaKBaHE M TUCTIEpCHUsTa Ha S, €
HE0OXOIMMO JIa ce 3HASIT MATEeMaTHIEeCKOTO OYaKBaHE U AUCHIEpCUsiTa Ha X.
Hexka BeposiTHOcTTa 1a MMa 3ary0a e € , a BeposTHOCTTa Jla HAMa 3aryba e 1 — 0.
IIpuema ce, ue ako muma 3ary0a, To T € ¢ pasmep Y. [lapameTspbT Y € TOJIOXKHUTEIIHA
HETIPEeKbCHATa CITydaiiHa BEIMYMHA C MATEMAaTU4YEeCKOTO OYaKBaHE Ly U JUCTIEPCHUS O'%. Ot

Tyk cienBa, ue X =Y c BepositHocT € u X =0 ¢ BeposrHocT 1 — 6. ToraBa BenmnumHaTa X
MOXK€E€ a CC€ 3allMIIC BbB BUJA.

3) X=1v,
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KbJIeTo [/ € WHIWKaTopHa ciydaiiHa BenuuunHa (Tun bepHynH), KOATO € HEe3aBUCHUMO
pasnpeneHa crpsaMo Y, Taka ge.

0, c BeposiTHOCT 1—-6
“4) I=
I, ¢ BeposTHOCT €

CrnenoBarenHO, MAaTEMAaTUYECKOTO OYaKBaHE Ha X €
(5) EX =EILEY =0.uy,
Hucnepcusita Ha X ce u3uucisiBa o Gpopmysara:
DX =D(1.Y) = (EY)>.DI + E(I*) DY =

(6) =13 0.(1-0)+06.0%.

3a MaTeMaTHYECKOTO OYaKBAaHE M IUCIIEPCHUATA Ha S, clie] 3aMecTBaHe Ha u3pasute (5)
u (6) B ypaBHeHHeE (2) ce moiy4daBa

(7) ES =nb.uy u DS = n(y% O.(1-60)+ 0.0‘%).

= TouHo pa3npeaesneHnue ¢ U3NMOJ3BaHEe HA KOHBOJIIOLHSA

OcHoBHAaTa TEXHHWKAa 3a H3UYUCISIBAHE Ha TOYHOTO paslpelielieHHe Ha cyMara OT
HE3aBHCHMH CITYYalHH BEITUYHHHU € KoHsooyusma (convolution).

B cnyuas ce pasrnexjga KOHBOJIOIMS Ha CyMa OT JAMCKPETHH HEOTPHUIATEIHU
CITyYailHU BEJIMYHHH.

[IbpBO ce moka3zBa mpocTHs ciyyail, mpu KoWTo N uMa H3POJAEHO paslpeesieHHe,
MpUEMalKH CTOHHOCT 7 ¢ BeposTHOCT 1. [To To3u HauuH S € cyma oT 7 enieMeHTa Xi, KbJIETO 1
€ (PUKCHpPaHO YUCIIO.

Hexka n=2, Taka ue S = X|+ X,. Torasa 3a BeposiTHOcTHaTa (pyHKuuATa (probability

function, pf) Ha cnyuaiinara BenuunHa S ce monayyana
N
) fs(&)=P(x,+ X, =5) =Y Plx, =x, X, =5-x).
x=0
VpasHenue (8) 3a BeposiTHOCTHaTa pyHKUMATa HA S, fg(s) ce 1aBa U BbB BUJa
9) fs(s)= z:f)(1 (s=x3).fx,(xz) = Z:f)(2 (s =x1)-fox, (x1).
Xy, §=x,=0 Xy, s—x;=0

Korato X; m X, ca HeoTpuuLaTelHW BEIUYMHH, ypaBHeHHeTO (9) Moxke na ce
npe3anuue 3a S = 0,1,... , KakTo creasa

(10) Ss(s)= Zle (S_x2)-fX2 (xy) = Zsz (S_xl)-le (x1).
X, =0 x=0

BepositHoctHarta ¢yHkuus fg(s), uzumcneHa upe3 wuspasure (9) wmm (10) e

KOHB0IIOYUs1 HA BEPOSITHOCTHUTE QYHKUIUU f X, (J)u f X, ().

3a BeposTHOCTHaTa QPyHKIUSA fg(S) € B CHJIa 3aBUCUMOCTTA

(11) Fs) =/, * fa, ko) =, * £, J)

KOATO ITOKa3Ba, Y€ KOHBOJIIOIMUUTE Ca KOMYTAaTUBHHU.
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ITonexe BeposTHOocTHUTE PyHKIMM HA X1 u X> ca fy(.),nX; uX, ca He3aBUCHMH,
To ypaBHeHue (10) 3a BeposTHOCTHaTa PyHKIUS [ (S)MOXKE J]a Ce 3aIUIIe BbB BHA

(12) fs()= 2 fx () Sx(s=x),

x=0

CnenoBatenHo, GyHKIuUs fg(s), U3pa3eHa KaTo 2-KpaTHa KOHBoMoLus Ha fy (1) €

(13) [s)=Frex, () =[x * fx o) =120 -

KonBomtonmure moratr aa ce oueHsBat pekypcuBHo. Koraro n=3, TOo 3-KkpaTHata
KOHBOJIOIIHA CC€ OIIMCBA C

*3
(14) fX1+X2+X3(S) = (le+X2 *f)(3 XS) = (le >kf)(z *f)(3 )(S) = (fX *fx *fX)(S) = fx ()
VpaBuenuero (11) e B cuna3a X,, i =1,...,n, KOUTO ca €JHAKBO pa3NpeIeICHH KaKTO
X. 3a n2>2, BeposTHOCTHara (YHKIUS HA S € KOHBOIOIHATA ( fx*fx-*fx )(.) cn

*
ernemMenTta fy ¥ ce o3HayaBac fy (.).
Crnie0BaTEeNHO, 3a n-KpaTHa KOHBOJIIOLUS MOYKE Ja CE U3YMCIIH, KAKTO CJIE/IBA

(15) f5()= /7= L2V (=0 L) = 3 fr (s =2 f1D ().
x=0 x=0

* ANpoKCHMAINHMS HA UHIHBHIYAJTHHS MOJe] HA PUCKA

O6mara 3ary6a (1), KoATO € cyMa OT n HE3aBUCHMH M €JHAKBO pa3IpeicIICHH
CllydyaliHU BeJMYMHM X; UMa NPUOIU3UTENIHO HOPMAJIHO paslpelelieHHe MO CuilaTa Ha
L[eHTpaJIHaTa rpaHu4dHa T€OpEMa, KOraTto n € 10CTaTb4HO I'OJIAMO YHUCJIO.

Enna anpokcumanus Ha ¢gyuxkyusma na pasnpeoenenue (density function, df) na S,
Fg(s) Moxe ma ce n34uCiIu ¢ U3MO0I3BaHE HA MAaTEMaTH4YEeCKOTO OYAaKBAaHE U AUCIEPCUATA HA

S, onpenenenu ¢ ypaBuenus (3), (6) u (7), kKakTo cienpa:

S—-ES s—-ES
(17) Fy(s)=P(S<s)=P < ~
=PI o5 < b
~p Z<S—ES _ & s—ES

Vps )\ VDs

Hopmannoto pasmpeneneHue Ha oOmms puck S € B CWiIa, JOPH KOTaTo
UHIUBUIYyaTHUTE PUCKOBE X; HE ca €HAKBO PA3NpPEICIICHH.

CBIHOCT HA OBJIAYHUSA KOMITIOTHUHI'

Obnaunuam xomniomune (Cloud Computing) mpexncTaBisBa THI HU3YHCICHHS, TPU
KOWTO JAWHAMUYHU W YECTO BHUPTYAIM3UPYEMH PECYpCH C€ IMPENOCTaBAT KaTO YCIyTH B
Wntepner. Ot morpeburenure He Ce W3MCKBAa IO3HABaHE, E€KCIEPTHOCT MM KOHTPOJ Ha
TEXHOJIOTUYHATa UH(PPACTPYKTypa Ha ,,00maka’. TepmMuHbT 0010k (cloud) ce U3moN3Ba KaTo
metadopa 3a MHTepHeT Ha 0a3zaTa Ha TOBa Kak VIHTEepHET ce mpeicTaBs B AMarpaMmuTe 3a
KOMIIOTBPHA MPEXH W TIPEACTaBiIsiBa a0CTPaKIMs 3a CIOKHATa MHQPACTPYKTypa, KOSTO
ckpuBa. Yecro ycmyrure Ha Cloud Computing mnpenoctaBaT OHJIAH o0mM Ou3HEC
NPWIOKEHUS, KOUTO Ca JOCTBIIHM 4pe3 OOMKHOBEH YeO Opay3bp, JOKaTo cOpTyepsbT U
JTAHHUTE CE ChbXpaHsABaT B YeO ChpBBPU.

W3uucnurenHure pecypcu ca ¢ Bb3MOXHOCT 32 paslIUpEeHHe U C rojlsMa CTENeH Ha
BupTyanu3anus. Haif-uecto Te ce mpemoctaBaT mox ¢opmara Ha codryepHa yciayra. B
OCHOBaTa Ha Mofena 3a oOladeH KOMIIOTUHI € BB3MOXKHOCTTA 3a IIPENOCTaBsSHE Ha
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BUPTYaJHH CBPBBPU CbhC cheuupuyHa KOHPUTypalus CbC crneunGUYHU OIeparoHHU
CHUCTEMH, TNPWIOKEHUS U yciayrn. DU3NYEeCKOTO MECTONOJOXKEHHE Ha MpPOIECOpUTe,
codTyepa, JaHHUTE U XpPaHWIHUIIATA HA JIaHHU HE € CHILECTBEHO 3a KpalHUTE MOTPEOUTEINH.
[To chuiecTBO 00NMAYHHUAT KOMIIOTHHT € ChUETaHWE Ha BHPTyalM3allus, OPUEHTHpPaHa KbM
YCITyTH, apXUTEKTypa U aBTOHOMHH W3YUCIICHHSL.

OCHOBHUTE MpEAMMCTBA Ha TO3M MOJEN W3YUCICHHS ca MO-HUCKHM Pa3Xoiu M MO-
Madbk Ha Opol mnpoOiemMu 1Ho NOAAPHKKA KW OOHOBSIBAaHE Ha CcOPTyep U Xapuyep.
KomnrorspHara nHGpacTpyKTypa U MO-rojisiMaTa 4yacT OT NPUIOKHUSA COPTyep ce OCHOBaBaT
Ha HaISXKIHU YCIYTH, MPEIOCTaBSIHU OT OTNAICYCHH W3YUCIUTEIHU IICHTPOBE, KaTo
JOCTBIBT JO TAX CE€ OChllecTBsBa mpe3 Yed Opay3bp. OT cBos cTpaHa OOJAYHUAT
KOMITFOTHUHT C€ TIOApa3/iesisi Ha HAKOJIKO KaTeTOPUH B 3aBHCUMOCT OT THIIA Ha MPEIOCTaBsSHATA
yciyra — SaaS, PaaS u [aaS [6].

[ToBewero rosieMu NOCTAaBYUIM HA yCiIyTH U codryep, karo Hanpumep IBM, Google,
Amazon, Microsoft u ap., U3rpaxaar U MOCTOSHHO PA3IIUPSBAT CBOUTE OOJAYHU YCIyTU U
NPEJOCTaBAT AOCTBII 10 CBOMTE 0a3u JaHHM TMOCPEICTBOM CIEIHaTN3UpaH Yed MpUiIokKeH
nporpamen uHTep(deiic. [loHacToseM kaTeropuute OOJAYHH YCIYTHM OOXBAllaT TOJSM
Ha0Op CTaHJAPTHH MPUIIOKEHUS KaTo [7]:

* busnec npunoscenuss — opuc MaKkeTu U yrpaBieHHe Ha OM3HEC TPOIECH, YIIPABICHUE
Ha Bpw3kure c KiueHTH (Customer Relationship Management, CRM) u mnponmaxou,
ynpaBiieHue Ha Bepurara Ha noctaBkute (Supply Chain Management, SCM), ynpaBiienue Ha
yoewkure pecypcu (Human Resources, HR), ¢nHaHCOBO-CUETOBOIHN IPUIIOKEHUS;

» Coyuannu npunodxiceHuss — OHIaH COLMATHA MPEKH, caliToBe 32 0OMEH Ha BUJEO U
¢doTo MaTepuaiy, BUPTYAIHN CBETOBE, OH-JAH UTPH C MHOKECTBO MTOTPEOUTEINH;

* Cneyugpuunu cogpmyepnu npunoscenuss — Skype, PayPal, p2p mpexu;

* MHOXeCTBO crieu(UYHN YCIYTH 33 CTATUCTHYECKa 00paboTKa Ha JaHHW, HAYYHHU,
reorpa)cku, KyIATypHH U IPyTU YCIIyTH.

3AKJIIOYEHHUE

B crarmsara ce oOCHKIAT OCOOCHOCTUTE HA MHIWUBUAYAHUS MOJET Ha pPHUCKa MO
OTHOIIICHHE OIleHKaTa Ha obmuTe 3aryou. [Ipemnara ce akTIoepcKust MOJIENa J1a C€ U3MOI3BaT
3a OIlIEHKa Ha MOTCHIMAIHUTE Pa3XOIW 3a TPAHCIOpTa, MMOpPaJM BH3HUKBAHE HA TPUPOIHU
oenctusi. Ob6ocHOBaBa ce HjesTa, MPEVIOKCHUAT MOJEN Ja ce BKIIYM B pazpaboTBaHaTa
nH(OpMAIMOHHA CUCTEMa 3a OIlCHKAa Ha PHUCKA OT MPUPHIHU OCJCTBHS C W3IMOJI3BaHE Ha
texnonorusta Cloud computing.
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Abstract: In recent years significantly increased natural disasters within our country,
which lead to significant negative consequences for the transport. This calls for an objective
risk assessment on which basis to take appropriate effective action to reduce the damage.
This paper offers a comprehensive approach to risk assessment due to natural disasters of the
transport on the basis of actuarial model taking into account the available quantitative
information. In particular, the specific peculiarities of the individual risk model are
presented. Justified the idea, the proposed model to be involved in developing information
system risk assessment due to natural disasters using technology Cloud computing.
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Pezrome: B YP npu eoccmamognreHuu Mocmog nocie HABOOHEHUs UCNOJIb3Yemcs
HeCKOIbKO MUnog 8pemeHHblx Mocmos. Haubonee pacnpocmpaneHvl MOCMbL CUCTEMbl
LMS”. B 2011 200y Ha maxom MOCmMy CAYYUIACL aABAPUS, 8 CMAMbe AHATUIUPYIOMCA
NPUYUHBL SMOU A8aPULL.

Cucmema mocmoe ,,MS”.

MocTtsl cuctemsl ,,MS”(6 nepesooe coxpawenue MC o3nauaem nepeyio OYKebl 108
MOCMOBOU KOMNIEKM) ABIAIOMC peulemuyamou  (CK803HOU) (epmoll ¢ e300l Nno Hu3y.
Hlupuna npoe3sdceti vacmu u3 60IHUCMOU JHCECMU (BOIHUCMO20 MEMANIUYECKo20 Tucma) 4
mempa. Ha mocme paspewiena monvko oo0ua nonoca oOeudcenus. 1py3onoovemnocmo
nponemuoco cmpoenus 18 m — 40 mon, nponemnozo cmpoenusi 27 m — 33 mon. Koncmpykyus
MOCMa no360.14Msb UCNONb30GAHUE NPOIemHo20 cmpoenus ¢ 3 0o 33 mempos. Ha npaxmuxke
UCNONBL3YIOMCA  MOCMbL C MAKCUMANbHbIM npoiemom 27 m. [na yoobcmea nepeso3ku u
CKOpPOCMU MOHMACA, KOHCMPYKYUSL (hepMbl cOCmoum u3 08yxX munog 010K08 OJIUHOU 3 M.
(610K kpatnuli( nobepedxcuslil) u 010K cpeonuti). Monmasica mocma npo8oOUMcs 6 meyeHuu
HeckonbKkux yacos. Ilponemnoe cmpoenue 6ceeda cobupaemcs Ha 6Oepezy.  Mocm
VCMAaHasIueaemcs 8 NPOEKmMHoe NON0NHCEHUe MOUWHBIM KPAHOM UIU YCMAHOBIEH C MemoOoM
NPOOOTILHOU HAOBUNCKU.

®oto 1. MocT cucrembl,,MS”.
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Ilpenodasamenu u cmyoeumor kageopvr Hmnoiceneprvix coopysicenuti Boennou Axademuu
YP, nocne peopzanuzayuu Vuusepcumema Obopouvi  npunumanu  yuacmue 6
goccmarnosnenuy Mocmog nocie Hagoonenusi ¢ 1998 cooa . C 1998 no 2010 2. npousouino 6
YP cem HasoOHeHull, npu KOMOPbIX pA3pyUlaiucb Mocmul. 3a 2mu 200bl, NO NPOEKMAaM
Kageopwi 6v110 nocmpoero 6onee 700 mempos 8pemeHHbIX MOCTOS.

@010 2. CTpOoUTEILCTBO MOCTA CUCTEMBI,,MS”

Ha ocnoBe omnbita HaBogHeHuss 2002 r. pa3paboTaHa METOAMKA BOCCTAHOBIJICHUS
CHECEHHOTI'0 WJIM MOBPEKICHHOTO MOCTa. ApPMHS BOCCTAHABIMBAET MOCTHI TOJBKO B Cilydae
OOBSBIICHUS CTHXUHHOTO OeACTBUS MpaBUTEIHCTBOM UP. MecTHBIC BIACTH MPOCST O TTOMOIIH
yepe3 TIyOepHaTopa, KOTOpbIH TOCBIIaeT Npocb0y B MHUHHUCTEPCTBO TpaHCIOpTa.
Koopaunaionsslii coBer oo0psieT wid He 0J00psieT HEOoOXOAMMOCTh BOCCTAaHOBIICHUS
MOCTa B JaHHOM MECTe.

B ciydae onoOpeHnusi, noctynaeT 3asBJICHUS] KOMaHIyIOLUIEMY UHXEHEPHOU Opuraoi,
U OH JlaeT MpHKa3 Ha MpOeKTUpoBKy MocTa. (CoTpynHuku Kadeapsl B cilyyae CTUXUHHOTO
OencTBUsA NEPEXOIAT B MOJUMHEHHE KOMAaHAYIOUIEro HMHXKeHepHoH Opuransl). Ha mecto
OeICTBHSI BbIE3XKAET IPYIa BOCHHBIX I'€0JI€3UCTOB, KOTOpasi COCTaBIAeT LU(PPOBOH MOJEINb
MECTHOCTH. B 3TOT Monenb COTpYIHHKH Kadenpbl IMOMEImaT Iu(pOBOH MOAETs MOCTA.
Jlanpiie COCTaBIIAIOT MPOEKT JUISl CTPOMTEIbCTBA MOCTAa. 3a pa3paboOTKy 3TOW METOAMKH
kadenpa B 2002 1. mOTyUYWIa MEKIYHAPOIHYIO OICHKY 3a HCIIOJIb30BAHHE COBPEMEHHBIX
TEXHOJIOTUH B mpoekTupoBke ,,Computerworld Honors — Medal of Achievement®.

Haeoonenue 2010 200a

B gnsix 7-oro u 8-oro aBrycre 2010 B ceBepHOi Uexuu MpOLLIM JTUBHEBBIE NOKAMU,
KOTOpBIC BBI3BAIM MOJHHCHOCHOE HaBOJHEHHE. HaBomHEHWE HApYIIWIO TPAaHCIOPTHYIO
uHOPACTPYKTYPY B ABYX paiioHax. MHxeHepHble Bocka UP momyunnu mpuka3 BOCCTAaHOBUTH
MOCTBI Ha mocTpanaBiieid tepputopun B cpoke ¢ 8.8.2010 mo 30.9.2010. TpeGoanoch
BOCCTaHOBUTH 19 MocToB. bonbmmHCTBO MOCTOB ObLTO TIposieToM 10 21 M. Toapko MoOCT B
nepeBHe BucTtka m MocT B ropojsie XpactaBa umenu mpoiet 42 M. B 1. Bucka 0bu10 pernieHo
MOCTPOUTH MOCT U3 CHCTEMBI TSKEJIOr0 MOCTOBOTO KOMIUIEKTa. MecTHbIE BIacTH I. XpacTaBa
TpeOOBaIM TOCTaBUThH JIOOOKW MOCT, HO CpPOKOM He mo3gHee 31-oro aBrycra w3 3a
HEOOXOMMOCTH MPOMyCKa IIKOJBbHBIX aBTOOYCOB.

Boccmanoenenue mocma 6 2. Xpacmaea

IIpu BoOCCTaHOBIEHMU TEPPUTOPUHU paiioHa B TI. XpacTaBa ObUT Ui JBHXKECHHUS
apMEMCKUX TMOJpa3eNeHUl MOCTpOeH BOEHHbIH MocT Tuna AM-50, mo koropomy He
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pa3pelIeHo ABMKEHHE IPa)JIaHCKOro TpaHCIopTa. MECTHBIX BIACTH TPeOOBAIU pa3pellnuTh
IPOMyCK Tpy30BUKOB. [lo HacTaBieHHMH K SKCIUTyaTallud MOCTa, 3TO 3amperieHo. Ho Obuio
IPUHATO CHATH OXPaHy MOCTa M JBHKEHHME HAa MOCTY HE KOHTPOJIHMPOBaTh. IJTOT YCTYIOK,
BbI3BaJI KOJIOCCAJIbHBIE MTOCJIECTBHS, HO MBI 3TOI'0 TOTJa HE TOHUMAJIH.

bbul  cIIpOEKTHpOBaH MOCT M3 CHCTEMBl TSKEJIOTO MOCTOBOTO  KOMILIEKTA,
IOPOEKTHPOBKA 3TOr0 MOCTa JJIWJIACh NMpUMEpHO S5 nHeid. Bpems Bo3BeneHHs 3TOro Obl
mmnock He MeHbIle 10 muei. Ho MOCTBI M3  CHCTEMBI TSDKEIOI'0O MOCTOBOI'O KOMILICKTA,
CTPOSITCSl TIOCJIE OKOHYaHMS CTPOUTENBCTBA MOCTOB M3 MOCTOBOW KoMmiuliekTa. Iloctpouth
MOCT JI0 KOHIIa aBrycTa ObLI0 He BO3MOXHO. CTapocrta TpeOoBaj, uepe3 ryOepHaTopa
MHUHHCTPa 000POHBI, UTO apMHMs ITOCTPOUIIA MOCT IO Hayaja y4eOHoro roja, T.e. 10 1.9.2010.
Ha BpemMeHHOM MoOcCTe HE MpPEIyCMOTPEHO BO3BENCHHE TPOTyapoB. [lo TpeGOBaHWU MBI
YMEHBIININ HIUPUHY Ipoe3ked yacth  u3 4,0 MeTpoB Ha 3,0 MeTpa, U Ha MPOE3KYIO YaCTh
MOJIOKWJIM JTOPOXKHBIE MaHenu mupuHou 1,0 m.

Crapocta OblT MHpeayNnpekAeH, 4YTO MbI yMEEM MOCT IIOCTPOMTh, HO C
Ipy3010IbEMHOCTBIO TOJIbKO 40 TOH, P MaKCUMalIbHOM Harpy3ke Ha och 10 ToH. beuto emy
YKa3aHO, 4TO I'Py30BUKH, [IPOE3KAIOIIUE IO MOCTY UMEIOT Harpy3ky Ha OCb OKOJIO 12 TOH.
Bruto ckazaHo, 4TO TOpOACKas MOJMUIMS OyAeT KOHTPOJIUPOBATh MPOE3T TPAHCIOpTa IO
MOCTY, @ 3TO ycJIoBHE OyAeT COOJII0ICHO.

Bbut cnenan HOBBI IPOEKT, TJI€ B MECTO MOCTa ¢ mpoJieta 42 M, ObUTH CIIPOSKTHPOBAH
JBYX IMpPOJETHBII MOCT C BPEMEHHOM ONOPOM ¢ AnuHOW Kaxkgoro mnposera 21 m. Ilo
HactaBiieHuu [ 1], [2] pa3pelieHo MakcuMalibHas Harpy3ka Ha ocb 10,3 T.

Moct Obin1 moctpoeH 24.8.2010. Cnenyrommii nenb 25.8.2010 mocie ucnbITaHus
MOCTa (TOJIBKO KOHTPOJIb OTHOILEHUS BBI3BAHHBIX nporudoOB, C TEOPETHUECKU
oTpesielIeHHON Ae(opMaliuy MpoIeTHOTO CTPOCHHUS).

®oto0 3. UcnbiTaHue MOCTAa - HArpy3ka KkpaH Tuna AD 28

[Ipssmo B mpoekTe MocTa OBUIO TPEeOOBAIOCH MPOBEICHHUE TEXHUYECKHMX OCMOTPOB
MOCTa C MEPHOIOM OJUH Mecsiil. UTo Obl paOOTHUKM TPYIIIBI TEXOCMOTpPa HE 3a0bLTH, YTO-TO
MPOBEPUTh B MPOCKTE OBUI YyKa3aH MOPSJIOK IMPOBEICHUS TEXOCMOTPa, OCOOCHHO OBLIO
yKa3aHO KOHTPOJHPOBATh

e (CocTosHHE BCE COCNMHECHUI
e KoOHTponb OTHENBHBIX OJIOKOB IMPOJIETHOTO CTPOCHUS — TMOSIBICHHE
nedopMaIiu OTICIIBHBIX YacTel
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e DBusyanbHbli KOHTPOJb CBAapHBIX COCAMHEHUH, OCOOCHHO IIBOB
YIJIOBBIX COETMHEHUI

e JlonoxeHwe MpOJETHBIX COEOUHEHMM Ha  ONOPHBIX  IUIMTaXx
(IeHTpaJbHOE TMOJIOKEHHE, TOPU3OHTAIBHOCTH OMHOPBI, COCTOSIHHUE
JIEPEBSHHBIX MPOKJIAJ0K, PaBHOMEPHOCTh OCEAaHUs PaMITOBBIX
Hae3/I0B Ha MOCT)

e Ha cpenneit omope (ocemanue, TOPU3OHTAIBHOCTH €€ TIOJOXKECHHUS,
3aTSKKY Taek )

e OmnpenenuTh, €CIM NpPU JBWKEHUM TPAHCIOpPTAa IO MOCTY HE

MIPOUCXOIAT BUOPALINH TIPOJIETHOTO CTPOSHHS WIIH €T0 YacTen

CocTosiHUE aHTUKOPPO3UOHHOM 3aIUThI TPOJIETHOTO CTPOSHUS

CocTosHuEe poe3Kel YacTH, ee YUCTOTY

HuBenupHbII KOHTPOJIb NIOJIOKEHUS MOCTa

CocTosiHHE U HaIM4Ke JOPOKHBIX 3HAKOB

VY Bcex 00HAapYy)KEHHBIX HEHCIPABHOCTEH, TpeOOBAJIOCh MX HE MEIJICHHOE YCTpaHeHHE U
MPUBEJICHUE MOCTA B TPOEKTHOE COCTOSTHUE.

24.8.2010 18.7.2011
®oto 4. I'pyzonodvemnocms mocma 40 mon u 3anpewyeHo 6ve30y mauwiun ¢ Hazpy3Koi 6onvuie 10 mon/ocey

Aesapusa mocma

B Bedepom cy66oty 16.7.2011 x oOpymieHHIO Mpoe3Keld YacTH MOCTa 1O 3aJHEH
yacTu Tpy3oBuka. Ilocie ero mogabema, BOAUTENIO OBLIO pa3pelieHO MPOJODKATh B IYTH.
KouTponbHoe omnpeneneHre Beca Tpy30BUKa W HAarpy3Kd Ha OTHENIbHbIE OCH HeE
onpeaenuiock. B monepenpHuk 18.7.2011 s cpeman ocMOTp MoOCTa, KOHCTaTUPOBajl €ro
aBapUiITHOE COCTOSTHUE U 3aIIPETUII €r0 NATIbHEHIITYIO AKCIUTyaTaluIo.

OCHOBHBIM TUIIOM MOBPEXJICHHsI ObLT yCTAJIOCTHBIM IEPEeIOM CBAPHBIX COSANHEHHH *
IIBOB YTJIOBBIX COSAMHEHUH MIPOE3KEN YaCcTH U POJOJIbHBIX Oamok mocTa (Puc. 5 - 7)

®oto 5. Hayasio noBTpe:kaeHus ®Doto 6. PazBuTHE TPEIIMHBI 10 MPOI0JILHOM
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0aJILKH

>y

®oto. 7a, b. nanHeliee pa3BUTHE TPELIHHBI 10 IIePeI0Ma MPOJ0JIbLHON 0ATbKH

Ilocne aBapum s WBITAICA ONPEACIUTh YHCIO HArpy30YHBIX LUKJIOB. bbU1O
OTIPENIEIICHO, YTO TOPOJICKAs TIOJIUIUS HE KOHTPOJIUPOBAJIA IBUKEHHUE HA MOCTY, U TI0 MOCTY B
TEUCHHH HeJenu mpoexano He MeHbine 450 rpys3oBukoB. 3a 46 Hemenb(c 25.8.2010 mo
16.7.2011) mo mocty mpoexano 20 700 rpy3oBukoB. Eciau TONBKO MOJOBHMHA TPY30BHUKOB
(6bomee BeposiTHO, 4TO BCce) ObUIa TMEperpykeHa ¢ Harpy3koil Ha och Oomee 10 ToH- TO
MPOJIETHOE CTpoeHue 0110 TeperpykeHo He Menbie 10 000 pa3oB, MOCKOIBKY Yy TPY30BUKOB
TPH 3aJIHAE OCH TO OTAETbHBIC OJIOKU MPOJIETHOTO CTpoeHHUs ObuTH mieperpyxensl 30 000 pas.

O TOCTOSIHHOW Teperpy3Ke MOCTa CBHUJCTEILCTBYET TPOJOJIBHBIN KpeH (TmoTeps
YCTOMUMBOCTH ) IPOIOJIbHBIX 0anok ((oto 8)

W e S, . wi M
®oto 8a IloTeps ycToiiuuBOCTH ABOITHOI ®@oto 8b. [loTeps ycTOHYMBOCTH MPOAOIbHOI
NMPOA0JIbHOI 0abKK1 0aJbKu

AHnanu3z nponemnozo cmpoeHus MOCmo6ozo Komniekma muna ,MS“

MaremaTrueckoe MOJICITMPOBAHUE CTAHOTO OJIOKA MPOJETHOTO CTPOCHUs Tuma ,,MS*
CIICTaHO Ha TOYHOM TeoMeTprudeckoM 3D muzento B mporpammHuoi cucteme ANSYS.5,

Monens cnenan B Autodesk Inventor.

MopenupoBanue caenaHo s Harpy3ku 10 ToH/oc, reoMeTpusi Harpy3KH B BelicHA B
coorBercBuu ¢ HopmatuBoM EN 1991-2 Zatizeni mosti dopravou.. pacyer cienaH TOJBKO
JIMHEAPHBIN.

KoHcTpykuusa HamoznenupoBaHa U3 dyeTblpexrpaHukoB. Konudectso anemenTos 3,084
MUJIMOHOB M KOJHMYECTBO CTETeHer cB0OOAabl 17,9 mmii. KoHTakT Mexmy momepecHor u
NPOI0JIbHOM OanbKoM TUIy ,.bonded* — T.e. YTO KOHTAKT Bell ce0sl Kak CBapHOE COaTUHEHHUE.

Pacuer cnenan na padoueit craniiuu HP Z800 u mymsncs npumepro 40 MUHYT

Ha cnenyromux pucynkax 10-13 npuBeieHbl OCHOBHBIE PE3YITATHI.
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Obr. 9. Mogea cpenHero 0,10ka (MpoaoJibHel U NMonepevYHble 0a1bKH U MIPOE3:Kast YACTh)

Ha ocHOBe pe3ynbTaToB HOKHO ClIeaTh CAEAYIOUINE 3aKTI0UCHUS

OceByro  Harpy3ky 10 TOH/OC mpoe3kas dYacTh MEPEHOCUTh. KOHCTPYKTHBHOE
pelIeHne COeAMHEHUS MPOEKeN YaCTH U MPOAOIBHON OaNbKHU C MOMOILY T'yCEHHIIBI CBAPHOTO
YIJIOBOTO COEAVHEHUS SBIAETCS KaKk MMHMMYM He yJaauHelM. Ho ¢ apyroit cTopoHsI
obecrieunBaeT IMepepachpeielieHue Harpy3Kd Ha HECKOJBKO MPOJOJIBHBIX OamoK.
[IpuMeHeHne TpoTyapa Ha MOCTY, TOJBKO HE 3HAYUTEIBHO IMOBJIMUAJIO HA HAIPSDKECHUE B
MIPOJONBHBIX OallKax MPOJIETHOTO cTpoeHus. Ha ¢ Apyroit cTOpoHBI TPOTyap Cy3HUII MPOE3KYIO
YacT MOCTa U BCS Harpy3Ka MpOXOJWIH B TOH K€ TOJI0Ce.

ANSYS

R4S

Aradumic

X

0,00 1000,00 2000,00 {mm) h
[ EE—

500,00 1500,00

Obr. 10. Ipurus 0/10Ka NPOJIETHOrO cTPpoeHst Tuna ,,MS* - max =4,9 mm
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Obr. 11. Hanpsizkenu B 0J10Ke MPOJIETHOTO CTpPoeHs Tuma ,,MS“ - max=415 MPa

B MeCTE¢ COCANHCHUSA npoe3)|ceifl HacTu "1 l'lpOIlOJ'll-lOﬁ 0aIbKH

400,00

200,00

Obr. 12. [leran Hanpsi;KeHUs] HA HUKHEM Tosice MPOJ0JIHOI 0anbkn max= 185 MPa
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Obr. 13 . leraj HanpsizKeHUs HA NPOJIOJIbHOM 0aJike psiakoM ¢ TpoTyapom max= 170 MPa

3aknwuenue

ABapus MocTta B I. XpacTaBa OJHO3HA4YHO MMPOU30LLIA O NPUYMHE IOCTOSHHON U
JONTOCPOYHON meperpy3ku Mocta. Harpyska Ha mMocT Obuia MuHuManbHO Ha 20 % BbIle
pacueTHOU (mpu oceBoit Harpy3ke 12 ToH). BriosHe BO3MOXXHO, YTO 1O MOCTE MPOE3IKAIA U
I'py30BUKH ¢ Harpy3koil 14 ton/och. [locTosiHHas Harpyska BbILIE pacueTHOM U MpuBeENa K
BO3HHUKHOBEHUIO YCTAIIOCTHBIX TPEIIUH U UX OBICTPOMY Pa3BUTHIO.

He npoBeneHune nmepuoauyeckoro T€XOCMOTpa MOCTa, MPUBEIO K He OOHapy KEHHUIO
YCTaJOCTHBIX OBPEXKICHUI B MX HaYAIBHOM (haze.
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EXPERIENCE IN BRIDGE RESTORATION AFTER THE FLOODS IN
THE CZECH REPUBLIC

Veroslav Kaplan
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Abstract: Several types of temporary bridges are used in bridge restoration after the
floods in the Czech Republic. The most common are the bridges from the system “MS”. In
2011 an accident happen on such bridge and this article discusses the causes for the
accidents.
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CIVIL CONTRIBUTIONS OF THE SLOVAK REPUBLIC IN THE EU
CRISIS MANAGEMENT MISSIONS
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Abstract: Slovak Republic as an EU and NATO member country participates in the
various international crisis management missions. It contributes with the own military and
civil capacity to assist to solve crisis situation in the over the world. Special place and tasks
the Slovak republic must implement in the EU crisis management. The paper presents current
status in that field. It analyzes structure and capability of the civil inputs of the Slovak
republic for the civil EU crisis management mission. ldentifies strong and weak pages and
presents some proposals, how to enhance current status.

INTRODUCTION

Since its establishment, the Slovak Republic is actively contributing to the world security and
peace by political and diplomatic activities as well as by active participation of its armed
forces and civil staff in international crisis management operations including EU crisis
management missions.

The Slovak Republic, since 1** April 2004 a full member of the EU, takes part at permanent
and temporary bodies and institutions, committees and commissions of the EU including the
EU crisis management. The approach of the Slovak Republic towards the Common security
policy and The EU common policy of security and of defense is declared in The security
strategy of the Slovak Republic. There is stated that “by becoming EU member the Slovak
Republic have gained guaranty of political and economic steadiness as well as a possibility to
take actively part on formation, fulfilling and strengthening of European policy of security
and defense “ [1]. In Article 47 of the Security strategy it is stated that “the Slovak Republic
will contribute with military and civil forces and providing aid proportionally to its
possibilities and interests, obligations and priorities in accordance with respective concepts of
the participation of the Slovak Republic in international crisis management.

The relation of the Slovak Republic to EU crisis management is declared as one of strategic
goals of Mid-term strategy of the foreign affairs policy in the Slovak Republic up to 2015. In
chapter European dimension it is stated that “the Slovak diplomacy will support the position
of the EU on the field of crisis management, conflicts prevention, energy security, fight
against international organized crime and illegal migration as well as on other fields of
security®. [2]
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In relation to EU crisis management tasks the government of the Slovak Republic have
declared in its program declaration to support the establishment of crisis management
structures as well as those of preventive diplomacy in connection to European service of
foreign activities [3] .

The Slovak Republic wants to be prepared to react actively on military and civil threats and
therefore fulfill its commitment of co-responsibility to make the world more secure and
stable.

There did not exist any institutional system of registering and delegating Slovak civil experts
in EU crisis management activities [4]. Based on the need to solve this problem the Ministry
of Foreign Affairs of the Slovak Republic in cooperation with national and international
experts worked out a proposal of an act enabling to delegate civil experts to take part at the
crisis management operations outside the Slovak Republic. This act was adopted by the
National Council of the Slovak Republic in November 2011. The act is published in the Legal
code of the Slovak Republic No. 503/ 2011 and came in force on the 1* February 2012.

The conditions for unified and coordinated system of delegating Slovak civil experts were
created by adaption of this act [5]. Such delegating of experts was possible heretofore only ad
hoc. For the first time there arise possibilities of using the expertise prepared by Slovak
judges and prosecutors in crisis management activities as well as other experts from non-
governmental sector, private sector or academic institutions.

The Ministry of Foreign Affairs of the Slovak Republic operates a database of civil experts
who could be delegated to crisis management activities. The expert listed in the database are
nominated by various central bodies of the state administration related to the field and general
prosecutor office.

2 THE CONTRIBUTIONS OF THE SLOVAK REPUBLIC TO CIVIL ACTIVITIES
OF THE EU CRISIS MANAGEMENT

The structure and the quantity of civil experts delegated by the Slovak Republic in civil
activities of the crisis management was determined at the planning conference in 2004 and it
was based on accessible human resources of respective departments as well as on real
delegation potential which is influenced by the existence of relevant mechanism and financial
resources. The goal was not to agree with something what cannot be fulfilled by the Slovak
Republic if required by the EU. The Slovak Republic has declared its contribution on different
fields of EU civil crisis management as it is shown in the Table 1.

Tablel

Department Number of persons

Ministry of Interior of the Slovak Republic

Police 69
Civil administration 1
Civil protection 3 + 4 teams

Ministry of Finance of the Slovak Republic | 2
/ Customs administration

Ministry of Justice 5

Ministry of Foreign Affaires 4

General prosecutor office
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The Slovak Republic participates at the EU civil missions since 2003. The goal is to increase
the contributions in this relatively new and dynamic growing field of the civil crisis
management. The Slovak Republic participates at six from twelve EU civil missions in

Europe, Africa, Asia and Near East. An overview is shown in Table 2.

2008, back off of the army, and
monitoring of the political progress
and observation of human rights

Table2
Operation Venue/ start of Aim of the operation Number of
the operation participants
EUFOR Bosnia to prevent outbreaks of violence 34 persons
ALTHEA and Herzegovina, (soldiers)
2" December
2004
ALTHEA
EUFOR
EUBAM Moldavia and to support the cooperation of 5 persons
Moldavia Ukraine, Moldavian and Ukrainian forces by
and Ukraine | borderland performing border and customs
Transnistria, tasks on common border and
a’ 30" November irtnplgmgntation of European
Sygat 2005 stanaards
EUMM Georgia, to monitor the implementation of 4 persons
Georgia 1* October 2008 | the agreement between Georgia and | (2 police
Russia from the 8" September officers, 1

soldier and 1
civil expert)

EULEX Kosovo, to advice and to train local 5 persons
Kosovo 16" February authorities in all fields of legal (police
2008 state, police, justice and customs, as | officers)
well as fight against corruption and
organized crime
EUPOL Afghanistan, to support the government of the 2 persons
15" June 2007 Afghanistan to build up a rel@able (police
police force in accordance with the | officers)
principles of legal state and human
rights convection — on the field of
police reform and legal state
EUPOL Palestinian to monitor, to advice and to train 1 person
COPPS territories, the Palestinian police (police

(Source: Edited by http://www.mzv.sk/sk/zahranicna_politika/
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3 THE RESEARCH RESULTS ON THE INFORMATION PROVIDED TO THE
CITIZENS AND THEIR SUPPORT FOR THE PARTICIPATION OF THE
SLOVAK REPUBLIC IN THE EU CRISIS MANAGEMENT MISSIONS

The success of the EU missions is very often depending on the support of the Member States
citizens (e.g. different opinion and disagreement of the EU member states citizens with
planned operations in crisis regions outside the EU). The citizens demonstrate their
displeasure by public exhibitions, strikes, referendum, and sometimes cause government’s
resignations. We have been interested how the citizens of the Slovak Republic perceive the
importance of the EU crisis management missions and if they are ready to support the
contributions of the Slovak Republic in civilian and military operations of the EU crisis
management.[6].

A questionnaire was our research tool to find more about these questions. It was answered by
different respondents in various regions of the Slovak Republic.

We have chosen only some representative opinions of the respondents regarding the military
and civilian contributions of the Slovak Republic.

Regarding the question on the level of information provided to citizens on the contributions of
the Armed Forces of the Slovak Republic to military operations of the EU crisis management
only five per cent responded that they are sufficiently informed. 50 per cent of questioned are
not sufficiently informed and 30 per cent have only less information. Quite surprised is the
fact that 15 per cent have stated that they are not interested in the activities of the Armed
Forces of the Slovak Republic in the EU military missions. See the Figure 1.

5%

30% . . .
TV \is sufficiently informed

I is informed, but few

////4//5//{///////////// znot sufficiently informed

ot interested

Figurel Share of the responses on the familiarity with the activities of the Armed Forces of the Slovak
Republic in the EU military operations

Better results can be observed in the level of familiarity with the contributions of the Slovak
Republic into the civil operations of the EU crisis management. The question was: “Do you
have any information regarding the contributions of the Slovak Republic in civil operations of
the EU crisis management?” 12 per cent have stated that they are familiar with the
contributions of the Slovak Republic in the EU civil missions and 28 per cent have answered
that they rather know the contributions than do not know. The results are presented in Figure
2.
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7yes
Nrather yes
Nrather no
%10

&1 do not know

Figure 2 Share of the responses according to the level of information provided on contributions of the
Slovak Republic to the civil missions of the EU crisis management

The question: “Are you willing to support the participation of the Slovak Republic in EU
crisis management missions?” was answered by 54 per cent positive. Only 15 per cent stated
clearly “yes” and 39 per cent have answered “rather yes”. The answer to the question was
negative answered by 37 per cent stating that they will rather not to support the contributions
of the Slovak Republic to the EU missions, 12 per cent have stated a clear “no”. The results
are shown in Figure 3.

9%

7% yes

7 rather yes
N rather no
% N0

N1 do not know

Figure 3 Share of the responses according to the will to support the contributions of the Slovak Republic
to the EU crisis management missions

Partial results of the research have confirmed that the theme - the participation of the Slovak
Republic in EU crisis management missions — is for the society actual and significant. It was
also proved that citizens living in towns as well as in the countries are not careless towards
this topic. The questionnaire has revealed different interests on research topic. Quite large
share of respondents is not interested in the topic at all or is interested just partially. Based on
the information from the research people living in the country were more interested than
people living in towns.
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Based on the partial results of the questionnaires it came out that only 13 per cent of
respondents are familiar with the topic of EU crisis management. It is a clear signal that
further researches on this topic are needed.

CONCLUSION

The participation of the Slovak Republic at the EU crisis management operations shall
become an instant topic for expert discussion[7]. The participation at such operations should
prove the solidarity and support of the EU member states citizens and to show if using CFSP
and EU crisis management tools bring success to solve the international crisis. The results of
statistical questionnaires have shown that it is necessary to deal with this topic on a serious
way. The EU Member State citizens should be aware of the crisis management topic in that
way that they could recognize the need for solidarity and participation of every Member State
to solve crisis also outside the EU. The citizen should be solidary and should support the
government to finance contributions of common operations of the EU crisis management.

By evaluating the research it can be stated that the citizens in the Slovak Republic are not
well-informed and the willingness to support the state’s participations in EU mission is not
the highest one. It was concluded that the question of providing information and the education
are the most important. Based on these statements it is necessary to influence the citizens
through education as well as through mass media.
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I'PA’XKAAHCKHU IPUHOC HA PEITIYBJIUKA CJIOBAKUS B
MHUCHUUTE 11O YIIPABJIEHUE HA KPU3U HA EC

CranucnaB @uiann
stanislav.filip@vsemvs.sk

Yuunuwie no uxonomuxa u ynpasnenue ¢ nyonuunama adomunucmpayusa ¢ bpamucnaea,
®@ypoekosa Ne 16, bBpamucnasa 851 04
PEITYBJ/IUKA C/IOBAKHA

Knrwuoeu oymu: kpusu, ynpagnenue Ha Kpusu, SparicOaHCKu NPUHOC, MUCUSL,

Pestome: Penybnuxa Cnosaxus xamo cmpana unenka na EC u HATO yuacmea 6
DA3TUYHU MeNCOYHAPOOHU MUCUU NO ynpasieHue Ha Kpusu. T3 donpunacs cvc cobcmeenus
B0€HEH U 2padcOaHCKU Kanayumem 0a cbOelicmed 3a peuasanemo Ha KPUUCHU CUmyayuu 8
yenus ceam. Penybauxa Crogakusi uma CneyuarHo MsAcmo u 3adayu, Koumo mpsoea oa
usnwvanu 6 ynpasienuemo Ha kpuzu 6 EC. Cmamuama npedcmass akmyaiHomo CbCmosiHue 8
masu obnacm. Ta aumanuzupa cmpykmypama u HOMEHYUATHUME Bb3MONCHOCMU HA
epadicoanckus npunoc Ha Penyonuxa Cnosaxus 3a epaxcoanckama mucus no ynpaeieHue Ha
kpuzu na EC. Hoenmughuyupa cunnume u ciabume cmpanu u npeocmaesst npeoyiodcenuss KaxK
0a ce no0oOPU CbCMOAHUEO.
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Abstract: Urban road safety directly affects whole city area and all its inhabitants.
Therefore traffic safety constitutes a constant objective in development and management of
transport regulation. The state of road accident in Romania presented in statistical reports at
national and European level underlines the needs of research on identifying the appropriate
measures for road safety enhancement. Our proposed goal is to develop a set of functions for
evaluation of the road safety for different traffic intensity pattern and for estimating various
traffic management schemes.

In the first part of the paper we present the state of road accident recorded in
Bucharest and we classify the main causes of the urban road accident. In the second part of
the paper we describe a macroscopic model developed for estimating of safety performance
based on physical characteristics of network, traffic intensity and recorded data on road
accidents. The resulted macroscopic digital network model has to be base for assigning the
traffic flows and further, inputs of the model for estimating the traffic safety performances.
The main objective of the presented model is to identify practical solutions that lead to traffic
safety enhancement.

INTRODUCTION

Because road safety represents an importa nt social issue, the European Comm ission
pointed out in the W hite Paper from 2011 the nece ssity of road safety assessment in order to
identify and manage the section with high risk of accidents and stated the aim of halving road
casualties by 2020. From year 2000 until 2009 In period 2000 - 2009 at European level the
number of road accid ents decreases over 38% a nd number of urban road acciden ts decreases
over 32% (CARE, 2011). This status determ ined the res tating the a im of halving the ro ad
victims in the White Paper from 2011.

Unfortunately the road accid ents statisti cs from Rom ania have no t adjoin ed the
European decreasing tendency (F ig. 1). If the num  ber of road f atalities is divided to
population of each country, then 8 1 persons fro m one m illion of Romanian inh abitants are
fatal victims of urban road acciden t, much more than the av erage value of 26 fatalities per
million of inhabitants at European level. In 20 09 over 68 % of road a ccident fatalities from
Romania were recorded in urban areas (CARE, 2011).
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In Bucharest, a big city where about 10% population of Romania is concentrated, the
number of road accid ent rem ain still significan t even if a decrease comparative to 2008 is
recorded (Fig. 2). Figure 3 s hows the weight of m ain causes of road accidents registered in
2009.

The situatio n of road acciden tsin urba n areas from Rom ania presented inth e
mentioned charts exp resses the necessity of re search on identifying of appropriate m easures
which lead to improvement of road safety. In the next section we propose a conceptual m odel
developed for Buchares t Metropo litan area for estimating the urban traf fic saf ety at th e
planning stage, having a predom inant predictive character. That m eans that for a transpo rt
network structure and a traffic fl ows pattern the areas with high risk of traffic accident are
selected, classified according by physical characteristic but also by traffic volum e and finally
possible solution for enhancement of the safety performance are identified.
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Fig. 1. Road accidents and fatalities registered in Romania, period 2000 — 2009 (CARE, 2011)
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Fig. 2. Road accidents in Bucharest in period 2006 — 2011
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MODEL FOR SAFETY PERFORMANCE ESTIMATION

In order to obtain accu rate accident estimation it is necessary to d evelop a com plex
model, including besides a network m odel with physical, geom etrical and technical
characteristics, also a macroscopic digital network appropriate for traffic macro simulation. In
this section we present the structure of the safety performance estimation model (Fig. 4).

In mathematical and simulation modelling the urban road network, moreover as any
transport infrastructure network, is associated with graphs defined by nodes and edges. The
representations of urban road infrastruct ure differ function on m odelling objectives. The
significant differences consist in level of particularization of physical network. Even the same
network representation could have different functional characteristics in terms of traffic flows
assignment. In the m odel for estim ating of traffic safety perf ormances the digital urban road
representation requires the description of relations on:

* network geometry, defined by nodes coordinates, length and shape of edges;

= classification and codification of edges function on their im portance evaluated by

road category (avenues, m ajor and arterial streets, collector stree ts etc. ), capacity
(number of lanes, lane width), transit usage (section with both road lanes and tram
and light-train tracks, bus dedicated la nes etc.), speed and flow intensity,
congestion rate;

= curves speed-traffic flow (which have an essential role in modelling);

= classification and codification of juncti ons which are network com ponent with

frequent traffic problems. The propagation of the traffic problem occurred in one
intersection determines the capacity of the connected roads and even the capacity
of the extended adjacent network zone. If the junction geom etry is deta iled
represented then for every allowed tu rn the corresponding j unction time can be
correct established.

disobeying traffic signal

disobeying limit distances between traffic
vehicles

speed misadjust for traffic condition

P
| ]
disobeying vehicle giving way regulations _

disobeying priority regulations for pedestrians

pedestrians disobeying crossings signs and
regulations

T f T T T T T T 7 Accidents
g 10 20 30 40 50 60 70 80 90

Fig. 3. Categories of road accidents recorded in Bucharest in 2011

Starting from the digitized urban physical network the appropriate macroscopic digital
network is modelled. T he m acroscopic digital network is defined by =~ nodes (which m ay
correspond to physical intersection or point wher e local traffic is assi gned), centroid zone
connectors and links (w hich may correspond to s ection of the m ajor and arterial roads). The
coding and digitization of the urban transport network features are important steps because the
result will characterize the topological ass ignment pattern of the traffic flows. Selecting only
the arterial and m ajor street for defining the  links of the digital netw ork can lead to an
overestimating of the number of accident on lin ks. An adju stment is necessary and in som e
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cases microscopic simulations have to be applie d in order to identify the appropriate coding
solution or potential issues regarding the macroscopic traffic flows allocation.

It was dem onstrated that traffic flows expl ain more than 50 % of accident occurrence,
particularly for urban networks (Kulm ala, 1995). In order to obtai  n accurate accident
estimation there is necessary to develop a complex model, including besides a network m odel
with techn ical characteris tics, als oatra ffic f lows m odel. Then the in  itial obtained
macroscopic digital network m odel has to be base for assigning the fl ows and further, the
resulted traffic flows patte rn will ¢ onstitutes inputs of the model f or estim ating th e traffic
safety performances (Fig. 4).

Safety performance functions will b e defined to estimate the number of acciden ts on
road infrastructure features, taking into acco unt the physical network characteristics, the
traffic flows intensity an d accidents statistics. Base on analysis of the n etwork features with
low saf ety perf ormances the possib le solu tion to im prove the saf ety p erformance will be
identified.

Results of the initial level of modelling

_ Digitized urban physical network,

|

|

|

|
with particular geometry and I

Macroscopic digital I; dg defi rﬁb — |
network modelling topology, roads defined by :
|

|

|

|

|

infrastructure category and capacity
characteristics

Macroscopic digital urban network,
appropriate for macroscopic Model for

. simulation S estimating the
traffic flows

Safety performance

safety estimation model
urban network features Model for
performance

estimation functions
New set of the safety performance

function appropriate for the local |~
urban network features

I! : calibration of safety
|
|
|
|
|
|

Fig. 4. Main steps of development of safety performance estimation model

However defining appropriate safety perfor mance function is a com plex issue. There
are series of safety perform ance functions de fined for highways (Qin and Ivan, 2005; Lord
and Bonneson, 2006), for rural areas crossed by highways (Harwood et al. 2000) and for
urban network (Elvik, 2009; Lord and Persaud, 2000). In literature we can distinguish three
main categories of safety perform ance functions for the urban transpo rt infrastructure (Table

1):
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Table 1

Class of safety performance function Characteristics used to group the
safety performance functions
I. Functions developed for estimating the accidents » Signalized four-legged
number in major intersections, where flows from = Signalized three-legged
major and arterial streets interact = Un-signalized four-legged
»  Un-signalized three-legged
II. Functions for estimating the accident number in = Signalized four-legged
minor intersections, where flows from major and =  Signalized three-legged
arterial streets and flows from collector and = Un-signalized four-legged
residential interact »  Un-signalized three-legged
III. Functions applied on the section between * Two lane roads
intersections (mid-block) =  Four lane
»  Six lane roads

All the m entioned functions are defined fo r infrastructure dedicated only for road
vehicles. No features with both road and tr am infrastructure have been considered.
Consequently for our research an additional difficulty is given by the characteristics of ground
urban transport infrastructure. In Bucharest there are many sections of roads for tram and cars
with includ ed rail infrastructure an d adjacen t ro ad infrastructure or s ection of roads with
mixed use f or tram and cars ( withra il tr ack inc luded in road inf rastructure). Thus
supplementary categories of functions have to be defined.

Each class includes a set of functions defined accordingly with the characteristics of
the infrastructure elements. The traffic flows assigned on the digital network determ ine the
category of the adequate safety perform  ance function. Accident st atistic databases are
necessary to validation and ca libration of safety estim ation procedures. Figure 5 shows an
example of map of recorded accidents used for analysing and identifying the characteristics of
zones with high risk of accidents.

Supplementary experim ental research will be perform ed to em phasise the safety
performance sensitivity. The m odel results will be useful tools for estimating of urban traffic
safety, allowing the analyse of different tr affic fl ows pat terns an d the identifying of
appropriate solutions for im proving traffic safety perform ance at the stage of new facilities
design.
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disobeying vehicle giving way regulations

speed misadjust for traffic condition

@  disobeying traffic signal

M disobeying limit distances between traffic vehicles
pedestrians disobeying crossings signs and regulations

| disobeying priority regulations for pedestrians

Fig. 5. Map of road accidents recorded in Bucharest in 2011

CONCLUSION

Generally, the most urban transport and traffic studies focus on travel time, congestion
delays, environm ental impact, without taking into account the safety estim  ation. Although
traffic safety is consid ered an im portant social and enviro nmental is sue, the traffic safety
performances quantification are m ade after designing, construction and using of transport
infrastructure. Black sp ots are identified only a fter traffic and acciden ts data ga thering and
analysis. After that, correcting m easures ar e applied. Throughout the presented model we
intend to develop geo-databases structures, me thods and models for estim ating the safety
performance and num ber of accid ents at the planning and desi gning step. Sim ulating tools
will be dev eloped in o rder to ana lyse dif ferent scenar ios and traf fic flows patte rn and to
identify appropriate solutions for safety performance improvement.

For obtaining this goal furthe rresearch ons everal com plex m odelling issues are

required:

» defining of safety perform ance functi ons, appropriate for inhom ogeneous and
complex features of Bucharest road network. In literature there are no definition of
safety perform ance func tions which includ ing transit flows vehicles. Because in
Bucharest road network and ground transit network are located in the same urban
area, m ultiple connexio ns exist between the two networks which has to b e
underlined by studies on urban road safety studies;

= calibrating of safety perf ormance function param eters taking into account the
fluctuant Bucharest tra ffic flows patte rn and the im pact of trams and light- train
transit services on road safety performances.
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OIIEHKA HA XAPAKTEPUCTHUKHUTE HA BE3OITACHOCTTA HA
JABUKEHUE B I'PAJICKA CPEJIA

Cep0an Paiiky, /lopunena Kocrecky, Mupkea Ayryctun Pocka
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Yuueecumem ,, Ilonumexnuxka”s Bykypeuy
Cnaauyn Hnounenoenmeit Ne 313, 060042, Bykypeu,
PYMBHUA

Knwuoeu oymu: Oezonachocm Ha Osudicenuemo, (QyHKyus Ha egexmusHocm Ha
bezonacHocmma, Mooenupare Ha 2padcka MpaHCHOPMHA MPexCa

Pe3ztome: Bezonacnocmma na 08udiceHuemo 6 2paoda éusie nPsko HA YSALOmo HACEIeHO
macmo u ecuuku Hezosu dcumenu. CredosamenHo 0e30NACHOCMMA HA OBUINCEHUEMO e
KAIOY08 (Qakmop 6 pazpabomeanemo u YnNpagieHuemo Hda MpPpaHCNOPMHAMA Mpedicd.
Jlannume 3a  nvmumompancnopmuume npouwiecmsus 8 PymvHus, npeocmaseHu 6
cmamucmuyeckume Omuemu HA HAYUOHAIHO U €8PONEUCKO pasHuwye, nooYepmasam
Hyocoama 3a  U3CAe08auHusi ¢ yel UOeHMUGUyuUpaHemo Ha NOOXOO0AWU MePKU 3d
nodobpseanemo Ha bezonacHocmma Ha osudicenuemo. Hawama yen e oa paspabomum nabop
om QYHKYuu 3a oyeHka Ha 6e30NACHOCMMA HA OBUNCEHUEMO, UNON36AUKY PATUYHU MOOeTU
HA UHMEH3UBHOCM HA mpaguka, a Cbwo maka U 3a OYeHKA HA PAa3IuyHu cxeMmu 3d
YynpasneHue Ha mpaguxa.

B nwpsama uacm Hna cmamusma npedcmaeime pezucmpupanume 6 bykypew
NBMHOMPAHCNOPMHU NPOUULEeCMBUs U Klacuguyupame OCHOBHUME NPUYUHU 3d NbMHUME
uHyuoeHmu 6 2padcka cpeoa. Bve emopama uacm nHa cmamusima onuceame MaKkpOoCKONu4eH
Molen, paspabomen 3a oyenwka Ha egpexmusHocmma Ha 6esonachocmma. Tosu mooen e
bazupan Ha QuzuyecKume XapakmepucmuKkyu Ha MpaHCnOPMHAmMa mpesxcd, UHMeH3UEHOCMMA
Ha mpaghuka u OaHHUmMe om NbMHOMPAHCHOpmMmHUme npouwiecmeus. Tozu oueumanen mooen
we O6voe OoCcHOBA 3a onpeldeniaHe HA nomoyume HA OudceHue. JlaHnume om mo3u Mooel
Moeam 0a Cryxcam 3a OYeHKA HA Xapakmepucmuxume Ha 6e30nacHocmma Ha O08UICEHUe.
OcHosnama yen Ha npedcmagenus Mooen e 0a ce UOeHmuuUUUpam NpaKmudecku peuleHusl,
KOUmMo 8005m 00 noGUABane Ha OE30NACHOCMMA HA O8UMCEHU.
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AIMUHHUCTPATUBHO-ITPABHU ACIIEKTU HA YIIOTPEBATA HA
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BBJITAPUA

Knwuoeu oymu: Kooexc Ha mwpeoeckomo Kopaboniasame, aiKoxon, YROUSAUU
seuecmaa, AOMUHUCMPAMUBHO-HAKA3AMENHA OM2080PHOCH

Pestome: Ynompebama na ankoxon u ynoueawju ewecmsa uma ceoume He2amusHuU
30pasHu u coyuannu nocireouyu. Ilpu onpedenenu yciosus, noo0oOHO nogedeHue, uMda u
ceoume NpasHu NOCIEOUYU, CE8bP3GAHU C Pearu3upane Ha OmoeiHume 6uU0o8e IpPUOUYecKd
CaHKyus.

Ynompebama na anxkoxon u ynousawu eewjecmea e 0OpuOULecKu Gakm, ¢ BaHCHO
3HaYeHue npu 0CvbUWeCmesasane Ha NPasoomMHOUeHUAma 6 obacmma Ha MPancnopma, 6Ki. U
8 peuHtss MPAHCHOP.

Cmamusama paszenedxcoa aOMUHUCMPAMUSBHO-NPAGHUME NOCIeOUYU OM GUIUPAHAMA
ynompeba. C uzmenenus 6 Kodexca na muvpecoeckomo xopabonnasane (/B 92/2011) e
npeyusuparn aOMUHUCMPAMUBHO-HaKazamennus cvcmae Ha uin. 375, anl om KTK.
AHanuzupanu ca ycnosusama u peoa 3a yCmauosesaeane Ha ynompebdama Ha aiKoxosl uiu opyau
ynougawju eewecmea Om ujleHogeme Ha KOpabOHume eKunaxcu npu U3NnviHeHue Ha
cyoicebHume um 3a0vasxcerus. Ilpunosxcumusim nooO3aKOHO8 HOPMAMUBEH AKM ypeicoa
uspuuna npoyeoypa, OMmHOCHO OOKA38AHE HANUYUEMO U KOHYEHMPAYUsma Ha aikoxond uiu
Oopyeume ynousawu eewjecmea. Pasnucanume npasuna cmasam uacm om obwama,
npunodcuma npoyeodypa no 3AHH.

YBOJ

C nonstuero ncuxoaktuBHu BemecTBa (ITAB) ce 0003HayaBaT XUMHUYECKH BELIECTBA,
KOWTO TONAJHAIA B OpraHW3Ma TPEIU3BHKBAT NMPOMEHH B HACTPOSHHETO, PAaBHUILIETO HA
BB3NPHUATUATA W/WIM JpYyrH MO3bYHM (yHKIMH. B MeauuumHCcKaTa Hayka ce€ M3IOJI3BAT
TEPMUHHUTE HAPKOTHUIM U JPOTH, KOUTO UMAT CXOIHO 3HaueHHne. OOMKHOBEHO ¢ HApPKOTHUIH CE€
O3HavaBaT HeJeralHuTe (T.e. Hepa3pelieHu OT 3akoHa) aporu. [lox meramau (pa3pemieHue ot
3aKOHA) APYTH ce pa3dupar HIKOM MEIMKAMEHTH WIHM CyOCTaHLIMH, yHOTpeOsBaHU B OUTA UIIH
IPOU3BOJCTBOTO. B TO3M CMHCHIT aJTIKOXOIBT CHIIO CE ONPEAETsl KaTo JeTalHa Jpora.

Ponsita Ha 370ymoTpebara ¢ aiKkoxod B ChBPEMEHHOTO OOIIECTBO HapacTBa MpHU
OTYMTAHE HA CBBP3BAHHUTE C TOBA SIBICHHE INCHXOJOTHYECKH M COLUATHO — MKOHOMUYECKU
nocienuiy. YacT OT MEIUIMHCKUTE MpOsSBU, NPUAPY’KABaIlld aJKOXoJHaTa OojiecT ca
3a00JIIBaHMS HA CHPACYHUS MYCKYJ, MYCKYJHH aTpoduu M TeiecHa cinabocT, yBpeaw Ha
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LIEHTpaJlHaTa U nepudepHa HEpBHA CUCTEMa, IPOMEHH B XapakTepa. ColnanHuTe NOCIEIUIN
ce CBBP3BAT C KOH(JIMKTU B CEMEWCTBOTO, HapylleHa pabOTOCIIOCOOHOCT, yBeIUYaBaHE Ha
HPECTBIIHOCTTA, BKJI. U U3BBPIIBAHE HA ITBTHO - TPAHCIOPTHU IPOU3ILECTBHSL.

B rpynara Ha omumouauTe ce BKJIIOYBa OnMyMa (MPOAYKT Ha OIHUEBHUS Mak),
€CTECTBEHM JIepUBATH Ha ONMUYMa — MOP(UH U KOAEHUH, CUHTETHYHHU ONUOUIN — (DEHTAHMUI,
XUIPOMOPGUH M METATOH. XEpPOMHBT C€ pas3riekia KaTo IOJyCHHTETHUYEH Ipernapar.
Benuku onmounan aeicTBaT BbPXY pa3iMYHM TUIIOBE ONMOMIHM PELENTOPU B IIEHTpaHaTa
HepBHa cucreMa. Jlopy yMepeHUTe 103U, IPUETH ONHMOMAU, NIPEAN3BUKBAT OTIyCKAaHE, JEKa
eydopus, MOHM)KaBaHE HA YYBCTBUTEIHOCTTa KbM 0o0jKa, 3a0aBsHE Ha ICUXOMOTOPHKATA,
BSJIOCT, UHEPTHOCT.

VIMeHHO OTpHIIATETHOTO BB3JACHCTBUE Ha AJKOXOJIa U YIOWBAILUTE BEIIECTBA BbPXY
HEepBHATa CHCTEMa, HETAaTUBHOTO MOBJIHUSIBaHE BbPXY Bb3MOXKHOCTTA 3@ PEAKLIUS U B3EMAHETO
Ha aJIeKBaTHU pELICHHUs BOAAT 10 3a0paHa Ha ynorpebara MM OT JIMIATa, U3IMBJIHSABALIA
JeMHOCTH B cpepaTa Ha TPAHCIIOPTA, BKJI. U BOJHUS TAKbB.

VYnorpebara Ha aqKOXO0J U YIONBAIIM BELIECTBA, TP OMPEACIICHU OT 3aKOHA CIyYaH,
ce CBBp3Ba C pealu3upaHe Ha HakKaszaTelHa OTroBopHocT. HempennasnuBute nesHus,
U3BBPIICHNU TpHU YIpaB/IsiBaHE HAa IUIABATEJIEH ChJ B MUSHO ChCTOSHUE WM Ciel ynoTpeda
Ha HApKOTUYHM BELIECTBa WJIM TEXHM aHAJIO3d, B pE3yJ]TaT Ha KOWUTO ca MPUYUHEHU
3HAUUTEIHU HMMYILIECTBEHH BpeAM, TEKKa WM CpEelHa TejecHa IOBpela WIH CMBPT ce
KBaIM(ULIMPAT KaTO MPECTHIUICHU U C€ HakKa3BaT chriacHo ui. 343, an.3 BBB Bp. ain.l, Bp.
1. 342, an.1 ot HK.

AIMUHUCTPATUBHO - IPABHU ACIIEKTH HA YHHOTPEBATA HA AJIKOXOJI
N IPYI'U YIHOUBALIINX BEHIECTBA

C wm3menenus B KTK or 2002 e BbBeneHa aJIMHUHHUCTPATUBHO — HAaKa3aTeJlHA
OTTOBOPHOCT 3a WICH Ha CKUIaX Ha KOpad, KOWTO U3IIBIHIBA CIIYKCOHUTE CU 3aIBIDKCHUS
cien ynoTpeba Ha ajlKOXON WIM APYTH YMOWBallM BellecTBa. TeKCTHT Ha pasmopendara e
NpeU3npaH C IMoceIBanio u3MeHeHne, oonapoasano B 1B 92/2011.

Crnen Bim3ane B cuia Ha uameHenusta B KTK (/IB92/2011), cerinacuo wn. 375, an. 1,
YJIeH Ha €KUIaX Ha Kopald, KOWTO M3ITBIHSABA CIY>KEOHUTE CU 3ab/HKCHHUSI C KOHIIEHTpAIUs
Ha aJKOXOJ B Abxa moBede oT 0,5 Ha Xwisaa wiu B KpbBTa moseue oT 0,25 Mr/m wim moj
BB3/ICCTBUETO HA JPYTH YIOWBAIM BEUIECTBA, CE€ HaKa3Ba C BPEMEHHO JIMIIABaHE OT MPaBO
Jla 3aeMa JJIBKHOCTTA, BbB BPb3Ka C KOSTO € U3BBPIICHO HAPYIIEHUETO, 32 CPOK 6 Mecena u
rio6a 200 nB. ChriacHo an. 2 ¢bhC CHUIOTO HAaKa3aHWE Ce HaKa3Ba M MIJIOT, KOMTO U3BBPIIBA
NUWIOTCKO TPOBEXJaHe Ha Kopad C yKa3zaHaTa KOHIIGHTpAaIlMs Ha alKOXON WM TIOJ
BB3JICCTBUETO Ha Apyrd yroiBamu BemiecTBa. ChrilacHO an. 3 1MO-BUCOKA CaHKIUS €
IpeBUJICHA PU U3BBPILBAHE HA HAPYIICHUATA B YCIOBHITA HA TIOBTOPHOCT.

Cy0OekT Ha aIMUHUCTPAaTUBHO-HAKa3aTeIHATa OTTOBOPHOCT, peajn3upana mno wi. 375,
an. 1 or KTK e Bceku 4iieH OT eKumnaxa, a 1o ai. 2 - TwioTsT. [JeduHunms 3a nunarta, KOUTO
Ce BKJIIOYBAT B MIOHSATHETO EKHUITAX Ha Kopad, e maneHa B wi. 87, an. or KTK, ceriracHo KoiTo
EKUIaXbT C€ ChCTOU OT KaIllWTaH, IPYTUTe JUIa OT KOMaH/IHUS ChCTaB U KopabHaTa KOMaH/a,
BIIMCAHN B CKUMaXHUA CMUCHK. OOIECTBEHUTE OTHOIICHHS, CBBpP3aHU C MWIOTa)xa Ha
Kopalu, BKJI. U MOJIOKEHUETO Ha MUJIOTa Ha OopJa Ha Kopaba ca ypenenu B ui. 327 — 244 ot
KTK u npuioxumara moa3akoHOBa HOpMaTHBHA ypeaoa.

W3neaaurennoro aesuue no un.375, an.l ot KTK e usnbiaHenunero Ha ciayxeOHHUTE
3aIbJKEHUSI, OT CHOTBETCH WICH Ha EKWIMaXxka, Cjel yrnorpeda Ha ajaKoXOoJd WU JAPYTo
ynoiBanio BeuiectBo. M3nbiaurennoro aesuue no wi.375, an.2 or KTK e uzpbpiiBanero Ha
MIJIOTCKO TPOBEXKIaHEe Ha KOPao.
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3a na e Hanmuie U3MBIHEHHE Ha CIy)KeOHUTE 3aJb/DKEHHsS, B CMHUCHIAa Ha
aHanmu3upaHaTa pasmopenda, cieaBa Aa Obaar ordereHH aBe ycioBus. OT enHa cTpaHa
CIIyeOHHUTE 3abKEHUS Ha WICHOBETE Ha €KUIaka Ce OMPENeNsIT OT 3aeMaHaTa JUTbKHOCT,
KOSITO C€ CBBbP3Ba C HAIMYHETO HA M3MCKyeMaTa OT 3aKOHA MPAaBOCHOCOOHOCT Ha MOPCKHTE
muna. OT apyra cTpaHa, U3MBJIHEHUETO Ha CIIyKeOHHUTE 3aJb/DKEHHS MMa CBOUTE BpEMEBU
napametpu. C ornexn crenudukara Ha pabOTHOTO MSCTO, €KUIAXKUTE HA KOpaOuTe, ca Ha
O6opna 6e3 mpexkbCcBaHE MO BpeMme Ha IiaBaHeTo. Ho He B LAIOTO TOBa Bpeme, B KOETO
YJICHOBETE HAa CKUMAXKUTE ce HaMHUpaT Ha Oopaa Ha kopala, Te M3IBJIHABAT CIIY)KEOHH
3abJDKEHUs. Busnpanute ocoOEHOCTH ca MpeaMeT Ha ypenda B peidlia HOPMaTUBHU aKTOBE,
BKJI. U MexXayHapojaHu - Hamp. KonBenuusa Ne 180 ma MexayHapoaHaTa opraHusanus Ha
TpyAa OTHOCHO pabOTHOTO BpeMe Ha MOPSIIMTE M OKOMILJICKTOBAHE HAa KOPAOHTE C EKUTIAXKH.

[lo cmucbna Ha Hapenbara 3a TpyAOBUTE U HEMOCPEJICTBEHO CBBP3aHU C TIX
OTHOIICHHS MEX/Ty YICHOBETE Ha EKHIaKa Ha Kopaba u Kopadorpurexareist paboTHO Bpeme
€ BpEMeTo, Mpe3 KOeTO WICHbT Ha eKUMaXka € 3aJIbJDKEH Jla U3BbpIIBa paboTa, CBbp3aHa C
Kopaba, a BpEMETO 3a IMOYMBKA € BPEMETO, KOETO HE € BKIIFOYCHO B MPOIBIDKUTEIHOCTTA HA
pabotHoTO Bpeme. Hapenbata ypexnaa crnenududyHHTE Ciy4ad, B KOUTO TpaduKbpT 3a
paboTHOTO BpeMe Moxke Aa Obae mpomeHsH. [Ipn HeoOX0IMMOCT KaMTaHbT Ha Kopaba MOXke
Ja Bb3jara KOpaOHO AEKYypCTBO HAa BCEKH WIEH Ha €KUMaXka MO MPEABAPUTETHO M3TOTBEH
rpaduK, KaTo CBEAE JO MUHHUMYM NpPEKhCBAaHHMATA Ha BPEMETO 3a MOYMBKA M HE JOITyCKa
npeymMopa Ha 4ileHOBeTe Ha ekunaxka. CleoBaTeTHO W3MBIHEHUETO Ha CIyXeOHU
3aabiDKeHnsT o cmuchia Ha wi. 375, an.l or KTK cnenBa na ce pa3dupa eIMHCTBEHO B
NEPUOANTE, KOUTO CE OMPEACIAT KaTo pabOTHO BpeMe 3a ChbOTBETHHS WICH Ha €KUMaxa, T.e.
TOBA JIMLIE HE € B [TOYMBKA.

VYcnoBue 3a cbcTaBOMEpHOCTTa Ha nedHusTa no wi.375, an. 1 u an. 2 ot KTK e
U3IIBIHEHUETO Ha CIIyKEOHUTE 3aAb/DKEHUS, PECIl. MHJIOTCKOTO IMPOBEXJaHE Ha Kopald ¢
KOHIICHTpAIUsl HA aJIKOXOI B JIbXa moBeye oT 0,5 Ha xunaga wid B KpbBTa moseue ot 0,25
MT/JI WIH TIOJT BB3JACHCTBHETO Ha Jpyru ynoiBamu BemectBa. KTK He ompemens kakBo
cienBa aa ce pa3dupa moj “apyru ymoiBamm BemiectBa’. JlepuHuiins Ha TOBa MOHSITHE €
nanena B Hapen6a Ne H-22/2012. ITo cmuchia Ha HapeabaTa, T.e. 3a pealM3HpaHETO Ha
aIMUHUCTPaTUBHO-HAaKa3aTeJIHa OTroBOpHOCT 1o wi.375, an. 1 u an. 2 or KTK, nox “npyro
YIOMBAIIO0 BEIIECTBO” Clie/IBa Jla ce€ pa3Oupa, TaKOBa BEIIECTBO, KOETO € OMpPEIeNIEHO KaTo
ynoiiBamo B § 1, T. 9 o 3akoHa 3a KOHTPOJ BbPXY HAPKOTHYHUTE BEIIECTBA U MPEKYPCOPUTE.
B yka3zaHus cMUCBHJI YNOMBAIIO BEIIECTBO € BCAKO BELIECTBO, MPUPOJHO WIM CUHTETUYHO,
BKito4eHo B Criuebk | 1 Cnuebk Il Ha EnvHHAaTa KOHBEHUMA MO YHNOMBAIIUTE BELIECTBA OT
1961.

YcTaHOBSIBAHETO Ha KOHILEHTPALMS Ha allKOXOJ MO/ yKa3aHWTE TPaHHIIM, KaKTO U Ha
BEUIeCTBAa M3BBH IOCOYEHATa JAe(PUHMLIMSA ca MpPEJIEBAaHTHH 3a peajlu3upaHe Ha
aIMHUHHUCTPATUBHO-HAKa3aTeIHaTa OTroBOpHOCT. Ho mogo0Hu ciiyyan mMorar ga umat Ipyru
HETraTUBHU MIPABHU MOCJIEIUIM — HAMp. AUCUUIUIMHAPHU.

3aIbIDKUTENIEH  €IeMEHT OT aJMHUHUCTPATUBHO-HAaKazaTelNHaTa Mpoleaypa e
YCTAaHOBSBAHE HAJIMYMETO Ha 3a0paHEHWTE OT 3aKOHA BEIIECTBA, KAaKTO M TAXHATa
koHIeHTpanus. C ornen crneuudukara Ha Ta3u Mpoleaypa € MPEABUACH CHElHaleH pel,
pasmucan B Hapemb6a Ne H-22 ot 2012 3a ycraHoBsiBaHE Ha ymoTpedara Ha ajaKOXOJ WIIH
JIpYTH YIOWBAIIM BEIIECTBA HAa YICHOBETE Ha KOPAaOHUTE €KHUITaXKH, U3JafieHa 0T MUHUCTBpa
Ha TpaHCHOpTa, WHGOPMAIMOHHUTE TEXHOJOTMM u cbhobmenusta (AB  77/2012).
EnuHCcTBEHHTE MOMYCTUMU OT 3aKOHA HAaYMHU 33 YCTAHOBSIBAHE Ha ChOTBETHATa yNoTpeda ca
Yype3 U3MOJI3BaHE Ha OINpPEAENieH TEXHUUYECKH CPEICTBA WM W3BBPIIBAHE HA MEIULMHCKU
NEHHOCTH, KaTro TOCIHEAHUTE BKJIIOYBAT JIAOOPATOPHU U3CIAEABAHUS M MEAMIIMHCKO
OCBH/IETEJICTBAHE.
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TexHuYeCcKuTe CpecTBa, U3MOJI3BAHN 32 YCTAHOBSBAHE KOHIICHTPAIMATA HA aJIKOXOJI
U TE3W 3a YCTaHOBsiBaHE ymnoTpebaTa Ha yMOWBaIM BEIIECTBA TPsSOBAa Ja OTrOBApsAT Ha
ompeneneHy u3nckBanus, Buzupanu B Hapen6a Ne H-22/2012 u majenn KoMyJIaTUBHO.

Ha mbBpBO MsicTO, TEXHUYECKUTE CpPEJICTBA, U3MOJI3BaHM 3a YCTAaHOBSIBAHE
KOHIICHTpAIlMsATa Ha ajJKOXoJ, cjeaBa Ja ObgaT ofoOpeHuW Mo pena Ha 3akoHa 3a
u3MepBaHusita. Ha BTOpo MscTO — ma ObAAT HM3pUYHO OMpPENEICHH ChC 3arloBel Ha
M3IBJIHUTENHUA nupekTop Ha A "Mopcka anmMuHuctpanus'.

3a ycraHOBsIBaHE yIoTpedara Ha JpYTrH yIOWBaIIN BellecTBa (pa30upaHu B CMUCHIIA,
pasrieaaH mo-rope) ciaeasa aa ObIaT MOJI3BaHU CaMO TaKMBAa TEXHUYECKH CPEJICTBA, KOWTO ca
MyCHATH Ha Ta3apa, ChIIACHO M3MCKBAaHUATA Ha 3aKOHa 3a MEAMIIMHCKHUTE u3neius. ToBa
M3HCKBAHE CE CBHP3BA M C MOJI3BAHETO HA TE3M TEXHUUYECKH CPEICTBA MO HAYMH, YKa3aH OT
MpOU3BOAUTENS UM. BTOpPOTO ycloBHE OTHOBO € CBBHP3aHO C H3/IaBaHE Ha 3amoBe] OT
M3MBIHUTETHHS qupekTop Ha A "Mopcka anmMuHuCTpanus', B KOSTO M3PUYHO Ja Obaar
yKa3aHU TEXHUYECKHUTE CPEICTBA, MOJI3BaHU B npoueaypara no Hapenba Ne H-22/2012.

C ormen Ka3aHOTO TIO-TOpe, pe3yJITaTd, TOJY4YeHH C TEXHUYECKH CpPENICTBa,
HEOTrOBapsAIIM Ha MMOCOYCHHUTE YCJIOBHUS HE MOraT Ja ObJaT OCHOBAaHHE 3a pealu3upaHe Ha
aIMUHUCTPATUBHO-HAKa3aTeIHATa OTTOBOPHOCT Ha YJICHOBETE HA €KUITAXKUTE IO peja Ha HIl.
375, an. 1 man. 2 or KTK.

Jpyrust crmoco0 3a yCTaHOBSBaHE Ha HakasyemaTa ymoTrpeda Ha ajaKoXOJl W/WIH
YIOWBAIIM BEIIECTBA € TOCPEICTBOM JabopaTopHo u3cneaBaHe. To3u crnocob € MpuiIokuM B
OTIpEe/ICIICHN OT 3aKOHA CIIy9aW — B3eMaHE Ha HEKA4YeCTBEHA Mpoda OT MPOBEPSIBAHETO JIMIIC,
OCTIOpBaHE Ha MOJYYEHUTE C TEXHUYECKOTO CPEICTBO PE3YNTaTH, OTKA3 WK HEBB3MOKHOCT
3a MPOBEPKA C TEXHUYECKO CPEACTBO, C orjiela (U3UIECKOTO CHhCTOSHHE Ha MPOBEPSBAHOTO
nune. Busupanute maGopaTOpHU H3CIEIBAaHUS CE H3BBPIIBAT E€AMHCTBEHO B Je4eOHU
3aBEJICHUS, PETUCTPUPAHH KaTO TAKMBA 10 CMUCHJIA HA 3aKOHA 32 JICUCOHHUTE 3aBEICHUSI.

CbcTaBOMEpEH €JIEMEHT 3a pealu3upaHe Ha aJIMUHUCTPAaTUBHO-HaKa3aTeJIHATa
OTTOBOPHOCT € YCTaHOBSIBAHE HA KOHIICHTPAIIMS Ha aJIKOXOJ HaJ JOIyCTUMAaTa Uik yrnorpeda
Ha YyIoiBamo BemecTBo. Jloka3BaHeTO Ha TO3U IOpPUIWYECKH (aKT ce U3BbPIIBA
MOCPEACTBOM PE3YyJITaTUTE OT JAOOPATOPHOTO W3CJICIBAaHE Ha B3€Ta OT JIMIETO KPBB.
Hapen6a Ne H-22/2012 onpenenst ToBa M3CleIBaHE KaTO XUMHYECKO M3CIIEJIBAHE, KOETO Ce
U3BbpIIBA MO creuuanHu npaswia (wi.l0 — w18 or Hapenbara). Pesynratute ot
U3CTIEIBAHETO, KOUTO IIe OOOCHOBAT HalaraHeTo Ha aJMUHHCTpaTHBHA CAHKIMS, C€
OTpa3siBaT B MPOTOKOJI 32 XUMUYECKA EKCIIEPTH3a, U3TOTBEH MO 00Opasell.

Hapen6a Ne H-22/2012 ypexxna u U3BbpIIBAHETO HAa MEAUIIMHCKO OCBHUAETEJIICTBAaHE,
KOETO TMpeaxoXkaa B3E€MaHETO Ha KpbB 3a u3cienBaHe. [Ipu OCBHAETENCTBAHE JEKAPST
OIMCBAa IIOBEACHHMETO, OOIIOTO TMCUXWYHO M COMATHYHO CBCTOSHME Ha JIHUIIETO,
MOBEJICHYCCKUTE PEaKIMK, CTENeHTa Ha CBh3HAHHETO, OPHEHTAIMATA, MaMEeTTa, KAaKTO M
aOCTUHEHTHUTE MPOSBH, KOraTo UMa TakWBa. Pe3ynTaThT OT OCBUAETEICTBAHETO, CHOPAHUTE
AHAMHECTHMYHH M KJIMHUKO-JIMArHOCTHYHHM JaHHH, JOKa3Balld 3a0ossBaHus (auader,
enuiIercus W JAp.) W TNPUETHTEe OT 4YIeHa Ha eKWIa)xa JIeKapCTBEHH MPOAYKTH TIpe3
noclieAHATe 24 Yaca ce BIIMCBAT B TIPOTOKOJ, M3TOTBEH MO oOpasern. OCBUICTEICTBAHETO HA
JUIETO HsAMa CaMOCTOATEIHO 3HayeHWe B IMpoleaypaTa IO YCTaHOBSIBAaHE Ha
aIMUHUCTPATUBHO HApyIIeHHWE, T.€. CaMO TIOJY4YEHHTE pe3yJraTy B XoJa Ha
OCBHJICTEJICTBAHETO HE MoraTr Ja OOOCHOBAaT HallaraHe Ha aJMUHHCTpAaTHUBHA  CAHKIUS.
KoHnenTpanusara Ha amkoxoia, KakTo M ymorpebaTa Ha yHOWBAIM BEMISCTBA C€ JOKa3Ba
€IMHCTBEHO C pe3yJNTaTUTe OT XHMMHUYecKaTa ekcrmeptusza. Ho numcara Ha MeAULIMHCKO
OCBUJICTEJICTBAHE MOXKE Ja JOBEJIE /10 CHIIIECTBEHO MPOIIECYATHO HapYLIEHUE, TPENSTCTBAIIO
CaHKLIMOHHUPAHETO HAa JIULIETO YHOTPEOUIO ChOTBETHUTE BEIIECTBA.
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Cormacio un. 384 or KTK ycraHoBsBaHeTO Ha TPEABHICHUTE B KOJEKca
aIMUHUCTPUBHU HAPYIICHUS U HAJIATAHETO HA ChOTBETHUTE aJIMUHUCTPATUBHU HAKAa3aHUS CE
M3BBPIINBA 10 pe/la Ha 3aKOHA 32 aIMUHUCTPATUBHUTE HapyleHus 1 Hakazanus (3AHH).

AkrtocbcTaBuTenu, 3a Hapymenuara no KTK, ca mrexHoctHn nuna ot MA "Mopcka
aAMUHMCTpAMs", ONPENEIICHH CBhC 3allOBE] HAa W3IBJIHUTEIHUSA JUPEKTOpP Ha areHuusTa
cerinacHo 4. 384, an.2 or KTK. CrerimacHo an.3 Haka3aTeJIHUTE ITOCTAHOBIICHUS CE M31aBaT OT
U3IBIHUTETHUS AupekTop Ha A "Mopcka agMuHHCTpaus" UK OT ONPaBOMOILEHO OT HEro
JUTBKHOCTHO JIMIIE B CPOK /10 24 4Yaca ciel U3THYAHETO Ha CPOKA 3a Bb3PaXKEHUs, OCBEH aKO
CIIy4asiT NpeACTaBisABa paKTUUEeCKa UM IPaBHA CIOKHOCT.

IIpn cbCTaBIHETO Ha aKTa 3a YCTAaHOBSIBAHE HA AJMHHHCTPAaTUBHO HapyILEHUE U
U3/IaBAaHETO HAa HAKA3aTEIIHUTE TOCTAHOBJICHUS Ce€ mpuiarar obmmute mpaBwia Ha 3AHH.
Busupanara Hapemba Ne H-22/2012 BbBekIa CHENWAIHA TpPaBWIA, MPUIOKUMU KbM
npoleaypara IO YyCTAaHOBSIBAHE Ha aJMHUHHCTPATUBHOTO HapylleHue. Te3u crheruaiHu
IpaBUiia ypexKaaT U3BbPIIBAHETO HA KOHTPOJ MO YCTaHOBSIBAaHE Ha ymoTpedaTa Ha aJIKOXOJ
WM IPYTH YIOWBAILIM BEILIECTBA OT YJICH Ha EKUIaXa.

B akra 3a ycTaHOBsIBAaHE Ha aIMUHUCTPATUBHOTO HapyLIEHHE, OCBEH 33 IbJIKUTEIIHUTE,
cbriacHo 3AHH, pexkBu3uTH ce BOUCBAaT U BUAA, Mojena, paObpudHus HOMEp U MOKa3aHUsITa
Ha TEXHUYECKOTO CPEICTBO M BHIAMMOTO ChcTossHME Ha Jymiero. [lo cmucwen na 3AHH
HApYIIUTEIAT MOXKE Jla HalpaBU BB3pAXKEHUATA NMPHU ChCcTaBsHe Ha akra. Hapemba No H-
22/2012 yka3Ba, ue NIpU NPENOCTaBsIHE Ha OOSCHEHHs OT CTpaHa Ha JIMIIETO 3a BUAA U
KOJIMYECTBOTO Ha YMOTpeOEHMs aJIKOXOJ WM JPYro YMOWBAIlO BEHIECTBO U BPEMETO Ha
ynoTpebara, ChIIUTE 3aIbJKUTEIHO CE BITUCBAT B aKTa.

Hapenba Ne H-22/2012 BMmeHsiBA Ha aKTOCBCTaBUTENs, NPH KOHCTaTHpaHa
KOHIICHTpAIHS Ha aJIKOXOJ HaJ JOIyCTUMara HopMa WM ynorpeba Ha yHoWBaIly BEIIECTBa,
IIPU CHCTABSIHETO HA aKTa 3a YCTAaHOBABAHE Ha aJJMUHUCTPATHUBHO HAapyIlIEHUE J1a TOI'BJIHUA U
TaJIOH 32 MEIULIMHCKO M3CJeBaHe M0 oOpasell. TaloHbBT ce MOMbJIBA B TPU €K3EMIUIIpa, KaTo
IBPBUAT € 32 YJ€HA HA €KUIaka, BTOPHUAT C€ IMpujlara KbM akTa M TPETHUST OCTaBa 3a OTYET.
Ta3u pasnopenba € MpUIOKKMMA B CIydyauTe, KOraTo Mpedu HACOYBAHETO Ha JIMIIETO 3a
7a0opaTopHO M3CIeNBaHE KOHIICHTpAIMATA W/WIN yNoTpedara Ha BEIIECTBA € YCTaHOBEHA
MOCPEICTBOM TEXHUUECKO cpeAcTBO. Hapenbarta He ypexaa OHE3U cilydad, B KOUTO JIMIICBAT
pe3yaTaTy, NOJIYUYEHH OT TEXHUUECKOTO CPEACTBO — HAIIP. IPU HEBB3MOXKHOCT 32 IPUJIaraHeTo
My, ¢ oriesl (PU3MUEeCKOTO ChbCTOSIHUE Ha JIULETO.

Onwrt 3a 3ambiIBaHe Ha Ta3W Mpa3HUHA € pasnopendarta Ha wi. 6, an.7 ot Hapenoa Ne H-
22/2012, chrilacHO KOATO TMPHU OTKA3 Ha MPOBEPSIBAHOTO JIUIIE JIa C€ TIOUIOKH Ha MPOBEPKa C
TEXHUYECKO CPEJCTBO CE IMpHEMa, Y€ € yCTaHOBEHa ymoTpeda Ha aJKoXOJ ¢ KOHIEHTpalus
HaJ NpEeIesHO AoImycTUMara HopMa. JlumcBa ypenda Ha cilydauTte, B KOUTO JIMIIETO OTKa3Ba
MpOBEpKa C TEXHHMYECKO CPEICTBO 3a YMoTpeba Ha ymoWBaly BemiecTBa. B Tazu xumotesa e
HaJIMIIE OCHOBAHME 32 HACOYBAHE HA JIMIETO 3a JIAOOPATOPHO M3CIeNBaHE, ChIVIACHO Wi. 3,
an.2 ot HapenOara, HO JIMIICBa OCHOBaHHE 32 ChCTaBSHE Ha akT. BhIpeku chlllecTByBalara
€3MKOBa HENPEIM3HOCT Ha TeKcTa Ha wi. 6 oT Hapenda Ne H-22/2012, pasnopenbdara Ha ain. 5
CJelBa Jja C€ ThJIKYBa, Y€ AKTOCHhCTABUTENAT MOXKE J]a BpbUM HA YJIEH Ha €KUIla)ka TAJIOH 3a
MEIUIIMHCKO M3CIeIBaHe, ChABPXKAIl HOPMATHUBHO OIpPENEICHUTE PEKBU3UTH M 0e3 aa e
CBCTABEH aKT 32 YCTAHOBSBAHE HAa a/IMUHUCTPATUBHO HApYIIECHHUE.

3AKJIFOYEHHUE

YcTaHOBABaHETO HA aJMUHHUCTPAaTHUBHUTE HapylleHus no 41375, an.l u an. 2 ca
CBBP3aHU ChC crieupuaHu ocodeHocTu. OT eHa cTpaHa Te ce CBbP3BAT ChC CIelH(uKaTa Ha
perynupaHe Ha OOIIECTBEHUTE OTHOIICHHS B cdepara Ha BOXHHS TPaHCIOPT. B Ta3u Bpb3ka
ca u pasnopenoure Ha 4wi. 5, an.2 u an. 3 or Hapenba Ne H-22/2012, chritacHO KOHUTO JIAIIaTa
HO/JIeXKAT Ha KOHTPOJI BB BPEMETO, B KOETO M3IIBJIHIBAT CITy>)KEOHUTE CH 3aIbJDKEHHS, KaTo
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IPOBEPKUTE 3a YCTAaHOBSIBAHE yNOTpeOara Ha ajKOXOJ W JAPYrM yNOHBally BELIECTBAa ce
OCBIIECTBABAT 110 BCIKO BpEMe, KOrato KOpaObT ce€ HAMHUPA B €KCIIJIOATALIUS.

Ot gpyra cTpaHa yCTaHOBSIBAHETO Ha KOHIIEHTpAaLUsATa Ha aJIKOXOJ HaJ JOIycTHMaTa
WK ynoTpeda Ha Apyro yrnouBamo BEUIeCTBO € creruduyHa AeHHOCT, TP KOSATO C€ MOo3BaT
TEXHUYECKU CPEJICTBA WM C€ aHTaXHUPaT Bb3MOKHOCTUTE HA JICUEOHUTE 3aBEICHUSI.

[TbpBara mpeanocraBka 3a W3BbPILIBAHE HA €(EKTUBEH KOHTPOJI B cdepara Ha BOJHHS
TPAHCIOPT € TMPEeNM3HUAT €3UKOB M3pa3 Ha MNpUIOKHUMHUTE pasnopenou. J[lpyrara
NPEANOCTaBKa € MPO(eCHOHATU3MBT Ha UIBHKHOCTHUTE JIMLA, BbPXY KOUTO € BB3JI0KEHO
U3BBPIIBAHETO HA KOHTPOJI, LIEJSI CAaHKIIMOHUPAHE U MPEBEHLUS HA yNoTpedara Ha aJIKOXOoJl
Y yIOWBAIIIM BEIECTBA OT JIUIATa, BKIIIOYEHU B €KHIIaXka Ha KopaOuTe.

Kakro Oemre ka3aHO MO-rope YCTAaHOBSBAHETO HA KOHIIGHTpALMs Ha aJKOXOJI TMOA
ykazanute B KTK rpanunu He € OCHOBaHME 3a HajaraHe Ha aJIMMHHMCTpaTuBHA caHkuusA. Ho
ynoTpebara Ha ajKoOXoJ M YINOMBAaIlM BELIECTBA MMa M CHOTBETHUTE IUCLUILIMHAPHU
HocHenuIy. 3a TAXHOTO peaju3upaHe padOTOAATENUTE, CIIEABA Ja W3TOTBAT CHOTBETHHUTE
BBTPEIIHU AKTOBE, YpPEeXJAIlM TIOJUTHKAaTa IO OTHOLICHHE Yynorpedara Ha aJkoXol U
yIOWBAaIIHN BellecTBa Ha Oopaa Ha Kopada.

JIMTEPATYPA:

[1] AnremoBa — bapbomoBa H. Ilcuxuuno 3apaBe, Xent Koucynr, Pyce, 2013
(Angelova — Barbolova N., Psihichno zdrave, Health Consult, Ruse, 2013
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Abstract: Alcohol and drugs usage have negative health and social consequences.
Under certain conditions, this usage has legal consequences, associated with the
implementation of legal liability.
The article examines the administrative consequences of using alcohol and drugs from
the crew. Author analyzes administrative penalties according to the Merchant Shipping Code.
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Abstract: The occurrence of crisis situation requires adopting whole range of
measures with participation of large numbers of forces and resources. Almost no task in
resolving these situations could be completed without carrying out transport related issues,
i.e. the requirements on functional means of transport, trained operating staff and
appropriate material resources. We may even state that the transport system must be
prepared in the framework of planned pre-emptive measures to provide optimum transition to
enable the fulfillment of specific tasks as a consequence of emergency events. Transport
provision of crisis situation resolution priority concerns road transport and in a significant
manner consists of the reduced transport operability of the area, of the transport provision of
the evacuation and of the performance of repair and construction works on land
communications.

In the segment of road transport it is important to have a working system of optimum
utilization of motorized vehicles to fulfill the tasks of crisis management transport
requirements and in an inevitable extent the transport of citizens, whereas in providing the
operability of land communications the effective exploitation o road construction and earth
moving machines and mechanisms to perform maintenance, reconstruction and construction
works on land communications is necessary.

INTRODUCTION

No task of crisis solution agenda could be completed without solving transport-related
issues, i.e. functional means of transport, trained operating staff and appropriate material
resources. Transport provision has to take care of optimum utilization of the existing transport
routes. Thus the transport quality is guaranteed, mainly as the reliability but also the capacity
of transport routes is concerned. Transport system is unique, whereas an extraordinary
situation within it may subsequently trigger critical conditions in other objects and systems.
This is why the issue of crisis situations in transportation is also considered from the point of
view of security and contingency management of the individual transport systems.
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TASKS OF THE TRANSPORT PROVISION

Regardless of the completeness of the tasks, it is apparent that transport provision

fulfils the following roles in the framework of crisis situation support:

the choice of the type of transport and coordination of transport systems usage with
respect to their specific conditions and the possibilities of the fulfilment of tasks in
non-standard conditions,

using a specific type of transport for timely transfer of the deployed forces and
resources into the areas of activity to resolve crisis situations,

defining priorities, competences, the right to decide about how to use the available
means of transport, transport routes and the necessary operating material,

providing transport of material and equipment as required for the deployed forces and
resources, including necessary processes of loading, unloading, trans-loading and
improvised storage processes,

coordination of supply transports with back-transport of threatened persons and
animals including possible improvised modifications of the means of transport to suit
this purpose,

concentration, loading and transport of material defined for removal, including waste,
unnecessary and damaged material as a consequence of activities in resolving crisis
situations,

taking care of complex provisions of own personnel allocated for the fulfilment of the
tasks of transport provision highlighting health and safety issues, hygiene, rest and
catering,

inevitable technical attention dedicated to the employed transport and handling
technology,

providing operability of communication routes, their operational service and
maintenance including the organization of security and control services.

people animals things

Evacuation

Investigating teams

HaZZ rescue works

E Armed forces

Commercial
transports

Teams for population

provision

material equipment

Fig. 1 The role of transport in resolving crisis situations (Sventekova, 2012)
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Transport provision in crisis situation cannot be strictly separated, it is a part of all

activities in resolving crisis situations.

in supply logistics, it provides potable water supplies, supplies of food, materials,
personal hygiene accessories for the affected persons,

in medical supplies it provides transportation of the sick and injured from the
threatened area to medical facilities, transportation of medical assistants and doctors to
places of their deployment, transport of blood, medications, medical material,

in rescue works the transport and mechanization resources are used by individual
rescue units (firemen, helicopter rescue service, police, medical rescue service),

in case of evacuation, the population, animals and the property under threat is removed
into safety,

transportation of forces and resources of fire and rescue corps for the purpose of
rescue works,

transportation of police corps investigators’ teams and other units,

transportation of the employees, materials and equipment of the renewal forces to
prevent further damage and to perform disposal work.

It is really demanding to define the complete scope of tasks of transport provision and

it depends on the causes, on the extent and consequences of the emergency event, on the
number and type of deployed forces and on the resources to resolve crisis situation because of
different possibilities of these forces due to being equipped with their own transport vehicles
and different abilities of long-term operation with connections to material flows.

EVALUATION OF TRANSPORT TYPE USED IN CRISIS SITUATIONS SOLVING

The position and significance of the each transport type result from its inherent

possibilities and the way how it is possible to use them to secure the listed requirements.
When evaluating the applicability of the individual transport types to resolve crisis situations,
it is necessary to take into account general, logistic and crisis related factors, which are listed
in the following table in more detail.

Evaluation criteria of transport type Tab. 1
Criteria Criteria content Criteria fulfilment

type rail road air water
Quantity 1 3 3 1
general Quickness 2 3 1 4
Costs 2 3 4 1
Technical reliability 1 2 1 2
Environmental protection 1 3 3 3
logistic Transport of special loads 3 1 3 1
Access to resources 3 1 4 4
Independence on the weather 1 2 3 3
Protection of the subject of transport 2 3 1 2
Degree of readiness 1 2 3 4
crisis Resistance to negative influence 3 2 3 3
Manouverability 2 1 3 4
Operation renewal 3 1 4 4

...maximum degree of criteria fulfilment
.. minimum degree of criteria fulfilment
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The importance of road transport in resolving crisis situations increases and it plays

a key role among the basic types of transport due to the increasing availability of cars/trucks,
due to the development of road network as well as because of its features. The main
advantages of road transport:

¢ high density of road networks,
readiness and immediate availability,
a large variety of universal and special transport vehicles,
the possibility to be used off-road,
possibility to be used in all stages of transportation,
comparatively low vulnerability,

e it is possible to restore it in a comparatively rapid manner in case of disruption.
Certain disadvantages might only be caused by special requirements, exceptionally due to
weather influence.

Railroad transport is the most productive type of terrestrial transport. Compared to
other types of transport, it is relatively economic. It is particularly suitable for medium and
long distance transportation of large quantities of people and material. It is possible to achieve
quite high velocities in certain stages of the journey. An important feature is low dependence
on the time of the day and the weather. In situations of crisis, its characteristics makes it
predestined to fulfil the tasks connected with:

e general mobilization
promoting self-defence of the country,
evacuation of population and material,
relocation of the injured,
the tasks of civil emergency planning.

There are also disadvantages compared to the road transport, including mainly:
e railroad network is of lower density and therefore it is unable to comply with the
requirements in all areas,
it is more time consuming in fulfilment of transportation tasks,
it is more vulnerable,
it is more demanding from the time and resources point of view to restore,
there are limited possibilities of improvising in transport technology.

Air transport, due to its particularities, is an indispensable part of transport provision in
crisis situations. It is of substantial importance in medical and rescue works. In other
situations, because of being demanding from the capacity and economic point of view, it is
only a complementary but a necessary type of transport. The following belongs to major
advantages of air transport:

¢ high transport velocity,

¢ independence on terrestrial communication routes,

¢ rapid readiness and good manoeuvrability,

e possibility of application in the areas which are difficult to access.

Major disadvantages of air transport are the following:
comparatively low transport capacity,

e high costs,

e dependence on weather conditions.
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Water transport is of a lesser importance for transport provision in crisis situations in
our conditions, in particular because of low density of navigable water courses, low transport
velocity and seasonal dependence. Its advantage is only in high transport capacity and
economic efficiency. It will be used rarely. However, a specific situation will occur in case
the crisis situation arises directly on the river or on the ship. Generally speaking, river
transport and mechanization resources must be employed to solve it.

CONCLUSION

The above listed tasks are provided by the respective government authorities, by
carriers in the area of personnel and cargo road transport and by construction companies in
transport construction.

The Ministry of Transport, Construction and Regional Development of the Slovak Republic
provides coordination of the given activities on the whole territory of Slovakia:
e autonomous region,
e circuit authorities in the seat of the region in cooperation with municipalities,
e carriers
e legal and physical persons established in order to manage and maintain the land
communications.

After the crisis situation is declared, the measures of transport provisions are carried
out on the whole territory of Slovakia or on its part. Depending on the type of crisis situation,
those forces and physical means are considered in transport provisions which are
predetermined to perform its tasks and which are not to be used elsewhere to carry out
different tasks as defined by special regulations. The vehicles of medical service and fire
protection units, special emergency vehicles for measurement, assembly and repair purposes
and vehicles of services necessary to perform special tasks and the vehicles, special motor and
non-powered vehicles and motor vehicles which construction does not enable common
transport of people and goods are not permanently allocated to perform the tasks of transport
provision in crisis situation.
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Knwouosu Oymu: xpusucma cumyayus, Kpumepuu 3a OYeHKd, OcCUcypsaéame Ha
mpaucnopm,

Peztome: Ilossama na Kpu3ucHa cumyayus U3UcKea NpUemMaHemo Ha peouya MepKu ¢
yuacmuemo Ha MHO20 cunu u pecypcu. Iloumu Hukos 3a0aua npu paspeuiasaHemo Ha mesu
cumyayuu He modxce 0a OvOe 3a8vpuieHa Oe3 peulasanemo HaA NpoobiemMume C8bP3AHU C
MPAHCNOPMA, m.e. USBUCKEAHUAMA 34 (OYHKYUOHATHU MPAHCHOPMHU CPeoCcméd, 00yueH
onepamueen NepcoHal U NoOX00Awu Mamepuainu pecypcu. [Jopu modce oa Kagcem, ue
Mpancnopmuama cucmema mpsabea 0a O0vOe Nno02omeeHa 6 pamKume HA NIAHUPAHUME
NPEBaAHMUBHU MEPKU, 3d 04 OCUZYPU ONMUMALEH NPEXo0, KOUMo 0d NO360U U3NbIHEHUEMO
Ha cneyuguunu 3adayu, Kamo nociedcmeue om agsapuiinu cvoumus. Ocueypseanemo c
MpPAHCNOpmM, NpU  NPUOPUMEMHOMO  peuasane Ha  KPUsUCHA — cumyayus, 3dcsed
A8MOMOOUNHUSL  MPAHCNOPM U 8 3HAYUMEIHA CMeNneH ce CbCmou Om NOHUNCEHA
pabomocnocooHocm Ha MpaHCHOPMA 8 3acecHamusi patiox, oM OCUCYPABAHe HA MPAHCHOPM
npu esakyayus u om UNBIHEHUEMO HA PEeMOHMHO-CIMPOUMENHU PAdOMU HA CYXO3eMHUme
KOMYHUKAYUU.

B ceamenma Ha asmomoOuIHUus MpaHcnopm e 8axiCHO 0a uma pabomewja cucmema 3a
ONMUMATIHO U3NONI36aHe HA MOMOPHUME NPeBO3HU Cpedcmed, Kosmo 0d U3NBIHABA
UBUCKBAHUAMA 34 KPUSUCHO YNPAGIeHUe HA MPAHCNOPMA U 8 3HAYUMETHA Cenel 0d ocucypu
MPAHCnOpm 3a 2paxcoanume, Kamo ce uma npeosuo, ue e HeodX00UMO 0a ce 0ocucypu
PAabomocnocoOHOCm HA CYX03eMHUmMe KOMYHUKAYUU U eheKMUBHO U3NOA36AHe HA NbIMHUMe
cmpoedcu U NbMHO-CIMPOUMETHAMA MeXanu3ayusi 3a U38bPUEAHe HA  NOOOPBICKA,
PEKOHCMPYKYUA U CMPOUmenHU pabomu Ha CyXo3eMHume KOMYHUKAYUU.
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Knrouoeu oymu: oeiinocmu 3a npeseHyusi Ha cmpeca, mpaHcnopm u Opyeu ceKmopu

Pestome: Ilpesenyusima om cmpeca Ha paboOmMHOMO MACMO, ONA36AHEMO 30PABENO
Ha epaxcoanume U Cb30a6aHemo HA 0Oe30NACHU YCI08UA e Cped HAU-npuopumemume
noaumuxku Ha Eeponeiickama komucus. Lllogvopume 6cekuoneeHo KOHMAKmysam ¢
yuacmuuyume 8 08udceHuemo, ¢ pabomooamenume, ¢ Kiuenmume, ¢ NbMHUYUMe U 00PU Cbe
cayuatnu munysauu. Cmpecvm e eOHO Om Hau-amanHume eMOYUOHATHU CHbCMOAHUA HA
wogpvopume, koemo mpsao6a 0a 6v0e KOHMPOIUPAHO U NPEOOOJISIBAHO 8b3MONCHO HAU-OBP30
8 e0OHA KpUMuyHa cumyayus

Llen na ooknada e 0a npedcmasu cvb30A0eHO 6 pamKume Ha e8poneucky npoekm Spa
Road yuebno cvovporcanue 3a obyueHue Ha wo@vopu u Op. CAVHCUMENU OM CYXONbMHUS
MPAaHCcnopm no npeeeHyus Ha cmpeca.

3a obyuenue no npesenyusma Ha cmpeca cd Cb30A0€HU CleOHUme MOOYIU:
Bwveedenue 6 cmpeca na pabomnomo macmo, Ipuuunu 3a év3nuxeane Ha cmpeca, Egexmu
om cmpeca; Oyenka Ha cmpeca, Ynpaenenue na cmpeca, llpesenyusma na cmpeca Ha
pabomnomo macmo; Quauyecku U HNCUXONOUYeCKU Yupadxcuenus. Mamepuanume ca
OONBIHEHU C MUNUYHU NPUMEPU OM NPAKMUKAMA, MHEHUsL Ha CReYUaIucmu u op.

B 3axniouenue ca npeocmaseHu eKCnepuMeHmanHu pe3yimamu Om mecmeaHe Ha
YueOHOmMO CvOvPIICAHUe, HANPABEHO € 0000WeHue HA NpenopvKume 3a O0CucypsasaHe Ha
30pasoCcio8eH HCUGOM.

1.BbBE/IEHUE

CrtpechT Ha pabOTHOTO MICTO W OCOOCHO B TpPAHCIOPTA € KPAaHO HEXKEIATEITHO
sBIIEHUE. 32 HACTOSAMIMAT €Tal Ha MHTEeH3U(HKAIMSA HA TPyJa ca XapaKTepHHU roiisiM Opoi
(dakTOpHu, KOUTO YECTO MIHTH MOBUIIABAT U3BBHPETHO HEPBHOTO HATIPEIKEHHUE B CITYKUTECIIUTE
U Ch3JaBaT OMACHOCTH OT Bb3HMKBAaHE HA HEPBHU Kpu3H. Jl0Ka3aHoO e, 4e MPOIBIKUTEITHUTE
CTPECOBH BB3ACHCTBUS TPEAU3BUKBAT TEXKKH 3PABOCIOBHU TPOOIEMHU, BKIIOYUTEIHO H
NCUXUYHU OTKJIOHEHHUS, a TaKa CbhII0O W TMPOSBICHUS HAa CHHAPOMAa Ha ,,MO3BYHO
m3nenensBane” [1, 2].

Texkure ¢dopMu Ha CTpec MNpPEAU3BUKBAT 3a0aBsSHE Ha pEaklWu, B3eMaHEe Ha
HETNPABIJIHU PEIICHUS, HaMalieHa paboTOCIIOCOOHOCT, MpodecHoHATHH 3a00sBaHus U 1p. B
TpaHCIIOPTa T€ ca 0COOEHO HEXKENATEeNIHHU, MOpaal OOPABEHETO C TeKKU MAIIUHU, XUMUYECKU
BEIIIECTBA U B3aUMOJICHCTBUE C TOJIIM OpOil XOpa, IBUKEHUE C TOJIEMH CKOPOCTH U Jp., KOUTO
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Ch3JaBaT IOTEHIMAHA OINACHOCT,KaKTO 3a YYacTHHUIMTE B JBMW)KCHHETO, Taka U 3a
HacelieHneTo. TexkuTe GopMHU Ha CTPEC MOHAKOra TPYAHO CE YCTAaHOBSIBAT OT MEAUIIMHCKHU
JMIa, a Te MOXKE U Jia Bb3HUKHAT BHE3AIHO U B OTJAJICUYEHU OT MEIUIIMHCKHU [IEHTPOBE MECTA.
3aroBa CiIy)XKHTETUTE TPsOBa 1a UMAT O0IIa KyJITypa, 3a 1a TH Pa3no3HaBaT, a Taka ChIIO U J1a
B3eMaT MPEBAHTUBHU MEPKU MpHU TAXHOTO mposiBiaeHue. I[Ipodecronannure modropu
3aIBJDKATEIHO TPEMUHABAT TEPUOAWYHU TICUXOJIOTMYECKA MEAWIMHCKH TperieAn Ha
WHTEpBaiU, OMpeJesieHn OT 3akoHa. Ho crmemnuanucture mo 0€30MacHOCT Ha JBUKEHHETO
MpernopbyYBaT NpU KauBaHEe B KaOWHATa BCEKU MO(HOP /1a HANPaBH CAMOCTOSITETHA OI[CHKA Ha
MICUXOJIOTHYECKOTO cH cbeTosiHue. C ornes; ocurypsiBane Ha 0€30MacHOCT Ha IBUYKEHUETO 110
IBTHUINATA, OGBOPHT TPSIOBA Aa € HAMPaBUII IUIaH HAa MapIIPyTa CH, BKI. C KPAaTKOCPOUHH U
I'BJITOCPOYHU 1LIETTM HAa IBTYBAHETO, /1a 3Hae MapIIpyTa, MEecTaTa 3a MOYMBKa U Jp. [4], KoeTo
i€ CIOOMOTHE 32 HaMalsiBaHE Ha HENpPEABUACHUTE CHUTYyallMH, pPECleKTUBHO, Ha
OTpHIIATEIIHUTE eMolu. Hanuie ca mocinenoBaTeIHOCTH OT MOAPOOHH MHCTPYKITUH, KOUTO
MpEINUCBaT MOBEJACHUETO Ha TIEpCOoHAa U paslpeIesaT IepCoOHAIHATa OTTOBOPHOCT, B T.4. U
IpU BB3HMKBAHE HA EKCTPEMHH CHUTYyallMM W OTKIOHCHHS OT HOPMAJHO MPOTHYAHE Ha
neiHoctTa [2,3].

[Ipe3 mocmegnuTe TOAMHM Ha Oazata Ha EKCIIEPUMEHTAIIHUM TPOYYBAHHS Cca
YCTaHOBEHU TMOJIOKHUTEITHU HArJlacu Ha MPOQeCHOHATHUTE MOPHOPHU J1a U3MOI3BAT Pa3INdHU
dopmMu Ha enekTpoHHO oOyuenue [5]. ToBa e mpeamocTaBka 3a Ch3/IaBaHe Ha
creruanv3upana miatdopMa 3a eJIeKTPOHHO OOyueHHE Ha CIYKUTEIUTE OT TPAHCHOPTHHS
CEKTOp Ha IOCEHHUs TPAaHCIOPT.

[lenta Ha AOKIada € Ja aHATH3UpPA OCHOBHUTE (haKTOpH 3a MPUYMHSIBAHE HA CTpPeC Ha
paboOTHOTO MSCTO B CyXOITbTHHS TPAHCIIOPT | JIa IPEACTABU U3BaJKa OT yU4eOHO ChIbpIKaHUE
3a atopma 3a eneKTpoOHHO 00ydeHHe Ha o(bopH, 00CITyKBaIll IEPCOHANl, MEHUDKBPH U
Jp. OT CEKTOpa Ha HIOCEHHMS TPAHCIIOPT. BBIpeKu, ue TeopusTa € HacoueHa CIeNUaIHO KbM
TpaHCIIOPTa, MaTepUaJINTe C yCleX MoraT Aa ObJaT MOJM3BaHU U OT JAPYTH CICUUATHCTH,
KBJETO PUCKBT Ha pabOTHOTO MSCTO, OTTOBOPHOCTTA Ha pab0oTa M MHTEH3UBHOCTTA HA TPyAa
ca rosieM, GaKTOpH, YECTO CPEIIaHU B CbBPEMEHHUTE YCIOBHUSL.

2.3A CTPECA HA PABOTHOTO MSCTO.

CrpechT € MHOTO()aKTOPHO SIBJICHHE, ABJDKAILO CE Ha Pa3IMYHH 110 B U3TOYHHIIN Ha
pabOTHOTO MSICTO, JIMYHUSA >KMBOT U 3APABOCIOBHUTE NPOOJIEMM Ha BCEKM MHIUBHI, U Ap.
OCHOBHUTE W3TOYHMIM Ha CTpeC Ha pabOTHOTO MSCTO C€ JABDKAaT Hal-4ecTo Ha
IPOTUBOPEUYMBH NPOMEHJIMBU MPOQECHOHAIHN HM3UCKBAaHUS M Pa3HOPOJHM KOMIIETEHLUH,
JMIICa Ha KOHTPOJ BbPXY Heuus paboTa, MEeXTYyJINYHOCTHH OTHOUICHUS, JIUICA OT MOJAKpena
npu pabora, OamaHc MEXITy ciy)keOHa M JTUYHA aHTaXHUPAHOCT u Ap. KaTo ocHOBHA mpuynHa
3a cTpeca ce ONpeeNsT MOBUIICHNUTEe M3UCKBaHUA Ha paboTHATa cpena, KOUTO MpEeBHILABAT
BB3MOKHOCTHUTE Ha CIYXKHUTEJs ]a c€ CIpaBy ¢ TAX ( UM Ja TH KOHTPOJIUPA).

B Teopusita ce ommcBar cieJHMTE BUAOBE CTpec Ha paboTHOTO MscTo [1, 6]:
[To3utuBeHn cTpec: TOW € HEOOXOAMM 3a YCHCIIHOTO H3NBJIHEHHE Ha CiIyXeOHHUTe
3aabioKeHns; HeratuBeH cTpec: OOMKHOBEHO € CHJICH, HENPEKBbCHAT U NPOABIDKUTEICH U
MOXe J1a 10Beie 10 (pu3nuecko 3a00sIBaHe U IICUXUUYECKU CMYILEHUS.

TunuuHaTa cTpecoBa peaklMs NpOTHYAa Ha CIEJHUTE HUBA HAa €IWH WHIUBH],
CbOOpa3HO HETOBUTE MEPCOHATHU 0coOeHOCTH: PU3MOIOrMYHO — BKIIIOUBA CTUMYJAlUs Ha
aBTOHOMHAaTa HEpPBHA CHCTEMAa M XOPMOHAJHATa CUCTEMAa M IOCIEABAIIUTE IPOMEHU B
CbpACYHOCH/IOBATa CHCTE€Ma, JUXaTellHaTa CUCTEMa, OIOpPHO-JABHUraTeIHaTa CHCTEMa,
MMYyHHaTa CUCTEMa U APYru cucremu; lICMXWYHO — Hali-XapaKTEpHOTO CBOMCTBO € IOsBaTa
Ha CWJIHM, HETaTMBHU €MOILIMM, KaTO THAB, pa3[pa3HEHUE, HEpBHOCT, naempecus. Te ca
CBIIBTCTBAHM C TPOMEHH B II03HABATEIHUTE CIIOCOOHOCTH, BKIIOYMTEIHO IOHIKEHO
CaMOYyBCTBHE M BB3IPHEMaHE Ha COLMAIHHUS CBAT Karo BpaxaeOeH; IloBemeHuyecko —
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HalpuMep MOHIKABaIllla C€ MPOMYKTHBHOCT WIJIM CIIOCOOHOCT 3a W3BBpIIBAHE Ha 33aJa4uTe,
QIKOXOJIHA ¥ HUKOTHHOBA 3aBUCUMOCT, CKJIOHHOCT KbM T'PEIIKU, MHIUICHTH U PAa3CESHOCT.

[MpobIKUTETHOTO BB3CHCTBIE HAa CTPECOBUTE CUTYAIlMH U OCOOCHO, aKO MPOTHYAT B
octpa (hopMa, MOTaT Jla UMAT IMATOJIOTUYHU MTOCIEANIIN C IBITOTpacH e(heKT BbpXY JIMIHOCTTA.

CrIecTBYBaT TpH OCHOBHHU CTPATETHU 3a MPEBEHIIMS HA cTpeca Ha pabOTHOTO MSCTO:
[IpemaxBane wm MoAUQUITMPaHE HA MPUIHHSIBAIINUTE CTPEC YCIOBUS HA TPY/ U HaMallsiBaHE
HEeOJaronpusTHOTO WM BIMSHUE BBPXY 3[IpaBETO W OJIArOMOIYYHETO Ha paboTemuTe;
[IpucnocobsBane Ha MPOMEHUTE B pabOTHATA Cpela KbM HHIWBUIYAITHUTE XapaKTEPUCTUKU
Ha paboTemure; YBenM4YaBaHE Ha WHIWMBUAyaIHATa PE3UCTEHTHOCT KBbM CTpeca dpes
NOBHIIIABAHE Ha CH3HAHMETO U MONOOpsIBAHE YMEHHUSTa 3a CIpaBsSHE ChC CTpeca,
BKITIOYHMTEITHO Upe3 pa3no3HaBaHe u 00ydeHHe.

[IbpBUTE NBE CcTpaTernu ca HAcOYEHHM KbM pabOTHATa cpelna, a Tperata — KbM
aUYHOCTTa. Hal-00Io kaTto BaKHM MEpKH, HACOYCHH KBbM IOJ0OpsBaHe Ha paboTHaTa
cpena, Morat J1a Obaat nmocoveHu: [IpomsiHa Ha TpyoBarta 3ajaua; BrBexk1aHe Ha IPOMCHHU B
paboTHaTa cpena; BeBexaaHe HAa I'bBKAaBH PEXHMH Ha TPyHI W moumBKa; IIpodecnonamHo
pasBuTHe Ha pabotemmre; [lomoOpsiBaHe Ha colMaiHaTa TMOAKpENna OT KOJEerd W
PBHKOBOIUTENH; AHAIM3UPAHE HA pa0OTHUTE POJIM U TOCTaBSHE HA IeNH; SICHA JTHKHOCTHA
xapaktepucTtuka; CeIMUYHU/MECEYHU PaOOTHU CpEIlH, TUCKYCHH OTHOCHO MPOOIEeMHUTE B
NPEIIPHUITHETO; XapMOHU3WPAHE HAa OTTOBOPHOCTHTE W 3aTbJDKCHUATA;, BBbBekmaHe Ha
KOHTPOJI OT CTPaHa Ha CIIY)KUTEINUTE; MaTepruaHO CTUMYJIMPAHE U JIp.

B caydail, yue He ce B3emMaT HABPEMEHHM MEpPKM 3a NPEBEHIMSA Ha CTpeca,
TIOCJICTUIIMTE OT HEro (KPaTKOCPOUYHH M JIBJIITOCPOYHH) Ca IIIaBOOOJINE, OCTPU OOJIKH B I'bp0a,
BpaTa M CTaBUTE (OT HEMPECTAaHHO HANPEKEHUE B MYCKYJIHTE); 3a00JsIBaHE HA CTOMAITHO-
YpEeBHUS TPAKT; H3MOTSIBAaHE, MUTPEHH, 3arybaTa Ha ameTUT WX KOXHH MpPOOJIeMH;
CEKCyaJTHU poOIeMu; OS3NMPUIUHEH THSB, HEIOBOJICTBO, arpecusl; ChbpACUYHOCHIOBH: BHCOKO
KPBBHO HaJATaHe M WH(APKTH; HAPYIICHUS HA CBhHS, W3TOLICHHWE, yMOpa; NPOMsSHA Ha
YOBEIIKOTO IMOBEJICHIE, HEKOOPIUHUPAHU, HECTPYKTYPUPAHH 1 HETUTAHUPAHU JCUCTBUS U Jp.
Texxkure (opMH Ha CTpeCc HaMallsBaT KOHIICHTpALUsATa Ha TEPCOHana M BOIAT JO
YBEIIMYCHNE Ha BPEMETO 33 PEAKIII.

T
puxa 35 ToBapa Psbeapa ...

Tpabeapga
ce BMecTH
BLB
BpemMeTo

TpabBaga nm:,>
wocpupam .

GesonacHo

@ur. 1. CxeMaTHYHO NpeACTABSHE HA YACT OT (paKkTOpUTE, MPEAN3BUKBALIH CTPeC NPH
mogbropHuTe HA CTOKH M TOBAPH.

Hlodbopure Ha CTOKM M TOBapu H3BBPIIBAT EAHOBPEMEHHO 3HAYMTENIEH Opoi
JNEUHOCTH, HAIpUMeEp, MOANBbPKAT KOMYyHHKAlUs C MEHWIDKBPH, KIMEHTH W YYaCTHHLIH B
JIBIDKEHUETO, TPIIKAT ce 3a ToBapute U Ap. [lombIHUTENTHO Te paboTAT Ha CMEHH, cHa3BaT
pasnucaHus 3a JBHOKCHHE BBIPEKHM BB3MOXKHUTE MpoOieMH ¢ Tpapuka M IbTHUINATA,
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OOMKHOBEHO YeCTO OTCHCTBAT OT JIOMOBETE CH. BcHUKuTE Te3u ACHHOCTH ca MOTEHIMATHU
M3TOYHHULIU Ha CTpEC.

Ha ¢ur. 1 e umoctpupaHo 4acT OT eKeHEBHETO Ha TpodecHoHaTHUS MODHOP.

[Icuxono3ure TBHPAAT, U€ B PE3yATAT HA TEXKKHU NICUXUUYECKU ChCTOSHUS CE BIIOIIABAT
peakUMuTe Ha YOBEK KaTO MPHU aJIKOXOJIHA MHTOKCHUKAIIMS: CJIEOBATENIHO TEKKUTE GOpMHU Ha
CTpeC MPOMEHST BAILIUTE BH3IPUATHS, TIOBEICHUETO U BPEMETO 3a peakius (Hanpumep, ot 0,3
1o 0, 6 cexynnu, 3a 1-2 cexynam). Taka Hampumep, ako MO(HOP B MOJATHCHATO CHCTOSTHUE CE
JBIKU cbe ckopocT 100 KM/4, HEKOHTPOJIMPAH aBTOMOOUIBT I1I€ U3MHUHE PA3CTOSHUE OKOJIO
ot 15 no 45 mertpa. [Tox BBIpOC € KOPEKTHOCTTA Ha peakiusaTa. [10100HO € ChCTOSHHUETO U
pU JPYTUTE ATBKHOCTH OT TPAHCIOPTHUS U Ap. cekTopHu. CleoBaTeaTHO CTPEChT MOXKE 1a
ObJle TIpUYMHA 32 BH3HMKBAHE HAa TEXKH WHIMICHTH M aBapuH NpHU MIopUpaHe, TOBAPHU
omnepanuu U Ap., TOpajau BH3HUKBAHE Ha TMEPCOHATHH (U3UOJOTMYHU, TICHUXOJIOTHMYHU U
MOBE/IEHYECKU aHOMAJIHUH.

3. IPEBEHIIUA HA CTPECA B TPAHCIIOPTA.
3.1. TexHuku 3a NpeBeHLIMs HA cTpeca

TpsiOBa CTPUKTHO 1@ ce cra3BaT Ha HHCTPYKIMHUTE 3a O€30MaCHOCT | J1a ce MOJIbpPXKA
no0pa opranu3anys Ha paboTHOTO MsicTo. HeoOxommmo € TecTBaHe Ha 0OOpPYIBAaHETO MpPEAN
U3I0JI3BaHe B CHOTBETCTBHE C M3MCKBaHWATA. OO0OpyABaHETO TPAOBA /1a MMa CEpTHU(HKAT 3a
TEXHHYECKa U3MPABHOCT M € HEOOXOIMMO J1a ce 00bpHE BHUMaHHE 332 HEroBaTa 0€301acHOCT.
Hanpumep, nobpata npaktuka 3a modbopuTe Ipu MpoBepKa Ha KaMHOHA € Ja Ce IMOITbJIBa
crienuain3ipaHa KapTa 3a CbCTOSHHETO Ha arperatute. Ts moamomara modgsopure 1a 0baat
OpTraHU3WPaHU U J]a HE TPOITYCKAT HAKOHU IMTOAPOOHOCTH.

Cayxurenure TpsOBa Ja ObAAT HMHCTPYKTUPAHU JAa pPabOTAT C HEOOXOAMMOTO
o0opy/BaHe, ja U3M0JI3BAT HAUIC)KHHU JINYHU TIPENa3Hu CPEJCTBA, J1a CIEAAT 32 Bb3HUKBAHE
Ha JONBJIHUTEJICH IIyM U BHOpanuu. B ciaydaii Ha Bb3HUKBaHE HA TOMBJIIHUTEIHU H3TOUHHIIN
Ha IIIyM W BUOPAIMH € ITOYTH CUTYPHO, Y€ € HAJUICe MEXaHW4ICH MpoOsieM. AKO Ha pabOTHOTO
MSCTO € HalMIe TOCTOSHEH CHJICH IIyMOB ()OH, 32 HErOBOTO HaMallsiBaHE MOXE Ja ce
M3I0JI3BaT IIYMOBH IPETPAIH, IPUTBApSIHE HAa PO30piH, aHTU(OHH U 1p. B ciydaid, ge ce
OopaBu C TOBapH, TO TpsOBa Ja ce Cla3BaT MUHUMAJIHUTEC HM3MCKBAaHHS, XapaKTEPHU NPHU
pabora ¢ ToBap. 3a HaMaisBaHE HAa MHTEH3UBHOCTTa Ha padoTa YECTO IBTH CE H3MOJI3BAT
ABTOMATU3UPAHH CUCTEHU MH()OPMAIMOHHU TEXHOJIOTHH. J[OIBIHUTEIHO B CHOTBETCTBHE C
npoeCHOHATHITE M3MCKBAHUS W HAIMOHAIHOTO M €BPOINEHCKOTO 3aKOHOMATEIICTBO TPsiOBa
Jla ce cras3BaTr Ha ImpaBuiiaTa 3a pabOTHOTO BpeMe.

3.2. Ilomarane Ha cHeIUAJHU TPWXKHU 32 COOCTBEHOTO CH 3/pPAaBOCIOBHO U
TICUXOJIOTUYECKO CHCTOSHHE.
Hsixoun cpBeTH 3a moslaraHe Ha IpYDKH 3a cede cu:

- Hayuere ce na 6b1eTe yBepeHH U He 3abpiKaiiTe rpuKUTe B ce0e CH.

- Konrponupaiite cuTyauuute Ha pabOTHOTO MSCTO, B CBOTBETCTBHUE C
npoeCUOHATHUTE CH NTpaBa U 33 bKEHUS.

- KOHTpOHHpaﬁTC BaIiuTe (I)I/ISI/I‘IGCKO U IICUXUYCCKO CBbCTOAHUA.

- Topcere commanna noakpemna. [logabpkaiiTe 100pU OTHOLIECHHUS CHC CEMEHCTBOTO
CH, pOJHUHU U TipusTend. [lomabpxkaiite 10OpH OTHOIIICHUS C BAITUTE KOJIETH, MCHHDKBPH U
u30srBaiite koHukTUTEe. CrHonensiite BammTe mnpodieMu ¢ Tax. bpaere moOe3HH C
KJIUCHTHTE.

- IlpaBere cM MEIUIMHCKH TMperiaeau ChOOpPa3HO 3aKOHOJATENCTBOTO WM aKO
MOYYBCTBATE 37JPABOCIIOBHU MPOOJIEMH, KAaTO HEKOHTPOJIIMPYEMH THSB, O€3ChHUE, 3aTPyAHCHO
MOJTbpKaHe Ha OTHOIICHUS, YyBCTBO 32 BUHA 0e3 MpUYMHA U JIp.
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[To oTHOIIEHNE HA €PrOHOMUSATA HA pAOOTHOTO MECTO:

- W3non3BaiiTe mpaBuiiHa MMo3a Ha rpbOHAYHUA CTHJIO MPHU 3a€MaHE HA HETOIBUKHO
CBCTOSIHME, TOBa 3a0aBs Bb3HUKBAHETO HAa ymopa. Jlopu censiia Mo3ulus HaTOBapBa MHOTO
Ipynd MYCKYJIM W CTaBM U MOKE Ja JoBele A0 OOJKM BbB BpaTa, paMeHeTe, KpbhCTa U
kpakata. JloOpaTa mo3uLus Ha CsJlaHe € OT pelIaBallo 3HAa4eHUE 3a MO(PbOPHUTE, IBTYBAIIN
Ha ObIATHU pazcTtosHus. [lo mpuHIun Te cTpajgaT oT rpbOHAYHU U3KPHUBSIBAHUS, AUCKOMATHUSA,
JIOIIO KPhBOCHA0ASIBAHE HA YACTH OT TAJIOTO.

[To otHOMIEHNE HA PAOOTHOTO OOJIECKIIO:

Wznon3paiite moaxoxaamio obiexno. OONEeKkIOTo M Haii-Bede 0OyBKHUTE TpsOBa naa
OBIat oTIycHATH, cBOOOIHU ¥ y100HU. [IposBsiBaHE Ha MpaBIITHA PEAKIHS € BH3MOXKHO CaMO
B noaxonsamu oO0yBku. Haii-noObpute 0OyBKM ca CIOPTHUTE OOYBKM C HHUCBK TOK U
HeXJTb3raBa mojaMeTka. [Ipe3 JIATOTO OTBOPEHUTE CaHAalH ca 3a MPEANOYNTaHEe, HO € BaKHO
Jla ©UMa 001112 KpenekHa Kaullka. PeJoBHOTO MovncTBaHe Ha ApeXUTe U 00YBKUTE € Ba)KHO 3a
koMpopta. [lo oOyBkuTe He TpsiOBa na WMa ClaeAW OT MAaclo, CHAT, JIeA, W JPYyTrH
MaTepHaii, KOUTO MOXe J1a J0BeAAaT A0 Noaxiab3BaHe. [lamyyHOTO 6€1b0 Ch3/1aBa UyBCTBO 32
koM¢opT 1 nonusart norra. O6paTHOTO, CHHTETUYHOTO OEIO MOJKE J1a € APA3HEI0 KOXKaTa.
Jlpexute OT enacTUYHA MaTepHsl peyaT Ha KpbBOOOPAIIEHUETO U OTpaHUYaBaT ABMXKEHUTA.

[Io oTHOMIEHME HA M3IaraHe Ha CTy/J U TOPEILUHM:

Crnenere u ce TpuKeTe 3a OKOJIHATA Cpela OKoJIo Bac. TBbpAE roiasiMOTO KOJIUYECTBO
TOIUIMHA WM CTyJ MOKE Ja YBEIM4aT HUBOTO Ha CTpec. TOIUIMHA ce IpeHacs N0 U OT
YOBELIKOTO TSUIO 110 YETHUPU HAYMHA: YpEe3 KOHBEKLMSA, KOHAYKIUS, paiuanus, U U3lapsiBaHe
(KOHTO BCHIIHOCT € popMa Ha KOHBEKIHs). TsUTOTO MOCTOSTHHO TYOH TOIIJIMHA Ype3 JHIIaHe U
KOHBEKIM (Bb3AyXbT 00JJyXBa OrojieHaTa 4YOBEIlIKa KOXKa, 0COOEHO Ha IJlaBaTa U musTa). B
YCJIOBHSITA HAa TOIUIMHEH CTPEC, OCHOBHMAT MEXaHW3bM Ha OpPraHU3Ma 3a IpeMaxBaHE Ha
U3JIMIITHATA TOIUIMHA € Ype3 U3MOoTsABaHe (3ary0a Ha MOT Mpe3 KoXKaTa).

3.3. IIpomMsiHa cTHIIa HA CBOS KUBOT.
CTWbT Ha KUBOT OKa3Ba ChHIIECTBEHO BIUSHUE BBHPXY 3alUTHUTE CHJIM Ha
opraHui3ma. ETo0 HaK0IKO chBEeTH Ha CIICIIUAJIUCTUTC:

- Mucnere nonoxuresnHo. I1010KUTETHOTO MUCIIEHE € YECTO U3II0JI3BAHA TEXHUKA 32
OpOMsIHa Ha HayMHa, 110 KOMTO Iiename Ha oOCTOATENCTBATa, 3a Jla c€ YyBCTBame Mo-100pe.
Hanpumep, ako cTe y4acTHHK B ITBTHOTPAHCIIOPTHO MPOM3IIECTBHE MOXKE J1a OJaromapure Ha
cba6ara (Ha bor), ue cre ce oTbpBall caMo C JiIeKH HapaHsBaHUsA. Moxe Mpou3LIeCTBUETO Aa €
uMaio (artaneH U3X0[l 3a BaC WIH Ol M0-JIO0UI0, 1a OCTaBU HEAbras, 0€3 o4u, Kpaka, pblie U
np. U36sreaiiTe HeraTUBHUTE MUCIH ITpU O€3CHIINE, YHUHUE, U OTYassHUEe. XPOHUYHUSAT CTPEC
MOKE€ Ja BM HalpaBd YSA3BUMHU 3a HEraTMBHO caMoBHyuieHue. Haydere ce na ce
ChCPEI0TOYABATE BbPXY MOJOKUTEITHUTE OOCTOSATENCTBA.

- I'menaiite oT BecenmaTa cTpaHa Ha Hemara. XyMOpbT € YYJECHO CpEICTBO 3a
HaMaJIsiBaHe Ha CTpeca M crioMara Ipu MCUXUYECKH pa3cTpoiicTBa. MICKpeHUT cMsaxX oTITycKka
HalperHaTUTe MYCKYJIM, YCKOpsiBa IIOEMaHETO Ha IIOBEYEe KHUCIOPOA OT OpraHusmMa u
MOHMKaBa KPbBHOTO HAJIATAHE.

- CnasBaiite nuera. Enqna moOpe OanaHcupaHa aueTa € OT pElIaBallo 3HAYCHUE 3a
3ara3BaHe Ha 3[[PaBETO W MloMara 3a HaMaJsIBaHe Ha cTpeca.

- [IpakTukyBaiiTe puznueckn ynpaxxHeHus.

- Iuitre noctarbuHO Boja. BakHO € TAJIOTO BU J1a MoJy4aBa JAOCTaThbYHO BOJA 3a Ja
ce uyBcTBare kKoM(popTHO. Bomara e HeoOXxommma 3a opraHMm3MHTE HU Ja (YHKIHOHHUPAT
epexTBHO. Bomara € OT JKM3HEHOBAXXHO 3HAUEHHE 3a OpraHu3Ma IpU peryjiupaHe Ha
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TeMIlepaTypara, MPOBOJUMOCTTAa Ha HEPBHUTE MMITYJICH, KPbBOOOpaIIeHHeTo, oOMsHaTa Ha
BEI[ECTBATA, UMyHHATa CUCTEMA U JP.

- Cnymaiite noxxozsma My3uka. CiylaHeTo Ha MOJIXOSIIA My3UKa € J00bp HauuH
3a HamaJsiBaHE Ha cTpeca. Bcekum 4oBEeK MMa pas3iMuHM BKycOBE B My3ukaTta. CiymiaiTe
TakaBa My3HMKa, 4e Ja Ce YyBCTBaTe yA0OHO, Koraro cre Ha pabora. Mys3ukara MmpoMeHs
3HAYUTEJIHO HACTPOCHHUETO M HamallsgBa CTpeca 4pe3 €IHOBPEMEHHO BbH3/IEHCTBHE HA MHOTO
HHBA HAa Cb3HAHUCTO.

- [IpakTukyBaiiTe MeAUTAIMS U Pa3X0JIKa B IPUPOAATa B CBOOOAHOTO CH BpEME.

3.4. ®U3NYECKU U TICUXOJIOTUYECKU YIIPAKHEHUS M TEXHUKH 3a MPEBEHIIMS Ha CTpeca.

Bceku cnykuten moxe na uzbepe moaxosiia 3a cedbe CH TeXHHKA U yIpaKHeHHE 3a
IpeBeHLMs Ha cTpeca. Hsima TexHuka 3a penakcalus WM yIpaXXHEHHE, KOSATO € UieaiHa 3a
Bceku. [Ipu m30opa Ha TexHHMKA 3a pelakcanus TpsOBa Ja ce uMa MPEABUA MHAUBUYATHUTE
HYKJY, NIPEANOYNTAaHUs, KAaKTO U CKJIIOHHOCTTAa 3a pearupaHe Ha ctpeca. B MHoro cimyuau
TEXHUKUTE U yIPaXHEHHUSITa MOTAT Jla Ce€ peyBaT WU Ja ce KOMOMHHPAT, 3a J1a C€ TIOCTUTHAT
Hail-1o0pu pesynratu. Hanpumep, 3a edextiBHa 60pbda cpemnry cTpeca Morar ja ce mpuiiarat
yOpa)KHEHUS 3a MOCTUTaHE Ha €CTECTBEHA peslaKkcallysl Ha TsUIOTO: MPaKTUKyBaHE Ha JBIOOKO
AUIIaHC, OTIIYCKAaHC Ha MYCKYJIWUTC WM YpPC3 HM3MNBbJIHCHHUC HAa PUTMHUYHU YIIPAKHCHUA KATO
TUTyBaHe, KOJOe3/IeHe, IbJITH Pa3XO0KH WK KOMOWHUPAHE HAa HSIKOJIKO OT TE3U YIPaKHEHUSI.
Texuukure mMorar jga ce npaktukysar oT 10 qo 30 muHyTH Ha neH. ToBa Iie CIOMOTHE 3a
HaMaJsIBaHEe Ha €KEIHEBHHs CTPEC M 3a MOBUINABAHE HA JMYHATA €HEPrus U HAaCTPOCHHUE, a
Taka ChIIO Ja MOMOTHE 3a 3alla3BaHe Ha CIIOKOWCTBHE IO BpeMe Ha padoTa U IpU BH3HUKBAHE
Ha HEOYaKBaHU CHOUTHS.

Upes Taka onrcaHoTO Y4eOHO ChIbpKaHUe (B U3BAJIKN) € Ch3/a/IeHa BUPTyaJlHA Cpea
3a o0yueHue mo Oe30macHW W 3APaBOCIOBHU YCIIOBUS Ha TPy M 3a MPEIOTBpaTsBaHE Ha
U3BBHPEIHN CUTyalluu OT modropute. MaTepuanuTe ce MpeaCcTaBIT B TEKCTOBU BHII, a TaKa
CBIIO U Ype3 KPaTKH BHJIEO MaTepHalii, KOETO OCHUTypsBa TSIXHATa JIECHA TOCTBIIHOCT U
pazbupaemMocr.

4. 3AKJIIOYEHHUE

Cp31aneHoTo y4eOHO ChIIbpKaHHE € TeCTBaHO ¢ rpymna oT 50 modbopH, MpenogaBaTeliy,
MEHHM/DKBPY U TTOMOILEH NEPCOHATI OT MEXyHApOJIeH €Kl oueHuTenu or Mcnanus, ®paxiws,
I'spumst, Yarapus, Ilomua n bbarapus. YcTaHOBEHH ca MOJOXXUTETHU OT3MBH KbM Y4eOHOTO
CBIBPXKAHUE, C KOETO MOXKE J1a CE IIPUEME, Y€ Ch3AaZCHUTE MaTCPHANIH 3a IIPCBEHIIMA HA CTpeca B
TpPaHCIOPTa YCHEIIHO MOraT Jia ce M3I0JI3BaT B IPAKTHKATa Ha (PUPMUTE.

B Hamm gHM cTpechT Ha pabOTHOTO MSCTO, Karo €AHO OT HaW-roJIeMUTe
Ipe3BUKATENICTBA, ¢ KOMTO EBpora ce cOMbCcKBa 10 OTHOLIEHHE HA 3/[paBeTo U O€30MacHOCTTa, €
U3BBHPE/IHO OIaceH U TpsidBa Ja ce B3eMaT NMPEBAaHTHUBHU MEPKU 3a HAMaIIBaHE Ha HETOBOTO
BiusiHue. Toil e M3BBHpEIHO OmaceH B TpaHCHOpTa U TpsAOBa Ja Objae NPeosoNsiBaH dYpes3
CIIELMAIM3UPaHU MEPKH, BKJIFOUUTEIIHO YPE3 JIOMBIHUTEIIHO O0OyUYEHHE.

OcHoBHO TpsiOBa Ja ce MMa MNpeBHi, Y€ CTPEChT € BBIPOC M Ha JMYeH u300p. 3a
ycIielIHaTa My MPEBEHIMs € HEOOXOANMO Jia CE CIa3BaT HIKOM MPOCTH JIUYHU MPUHIMIIH, KaTo:
CnazBaiiTe CTPUKTHO CBOUTE 3aJIb/DKCHMS U CIEIETe 3a IpaBaTa CU Ha pabOTHOTO cU MACTO; B
CBOOOTHOTO BpeMe Ce HacaKaBaliTe Ha KMBOTA U MOJIAraifTe TPYbKH 3a ce0e CH U 3a OJIM3KUTE.

Upes ch3aazeHaTa BUpTyaiHa cpefia 32 00yueHHe ce OYaKBa Jla HapacHe MOJroTOBKaTa Ha
I0(bOPHUTE 32 CIPSIBAHE ChC CTPECOBU CUTYALIH, BKIIFOUUTEITHO U MPH CIIyYyal HAa MHLUJICHTH, 32
npearpreMaHe Ha aJieKBaTHU JICWCTBUS B Cilydyail Ha HEOOXOIMMOCT, 32 HaMaIsIBaHE Ha PUCKA U
MH(OPMHUPAHE OTHOCHO aKTYyaIHOTO 3aKOHOMATEIICTBO.
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STRESS PREVENTION ACTIONS IN ROAD TRANSPORT SECTOR.

Ivan Kolarov, Teodor Kirchev
ikolarov_vtu@abv.bg, tkirchev@vtu.bg

Todor Kableshkov University of Transport,
158 Geo Milev Street, Sofia,
BULGARIA

Key words: stress prevention actions, transports and other sectors

Abstract: One of the European Commission’s most prioritized policy is work place
stress prevention, development of safe conditions and ensuring the health and safety of the
population.

Drivers are in everyday contact with the traffic participants, employers, clients,
passengers and even with strangers. The stress is one of the most fatal emotional conditions
of drivers, which has to be controlled and overcome in the fastest way possible, in case of a
critical situation.

The aim of the report is to present the curriculum for training of drivers and other
employees of the road transport, regarding stress prevention, elaborated during the European
project Spa Road.

The following modules for training of stress prevention have been elaborated.:
Introduction in work place stress;, Causes of stress, Stress effects; Stress evaluation; Stress
management;, Work place stress prevention, Physical and psychological exercises. Typical
examples from the practice, opinions of specialists etc., are added to the materials.

Experimental results from curriculum tests and a summary of the recommendations of
ensuring a healthy life are presented in conclusion.
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Knwuoeu oymu: CuctemMu 3a TOTUCKAHE Ha TOXApH, JKEJIE30IBTEH TPAHCIIOPT,
WHBECTHUITUHT

Pe3ztome: B 0oknada e Hanpagen 0630p Ha Npudunume 3a noxcapume 8 noOGUNCHUS
Jic.n.cocmas Ha pencogus mpaumcnopm sza epememo om 1990 oo 20092. Cmamucmu-
yeckume OAHHU NOKA38aM, ue Noxycapume 6 JNOKOMOMUSUME ce ObINCAM OCBeH Hd
0CMapsAIomo eieKmpomMexanuyHo 06opyosane u Ha JUNCAmMa Ha cucmemu 3a KOHMpo. Ha
memnepamypama 6 MawuHHume omoeieHus U 3a 02paHuiasane 00Cmvna Ha KUciopoo 00
noOMHCaApoOoOnacHume mecma.

IIpeonodicena e npocpama 3a noemanto 0OHOBA6AHE HA IOKOMOMUBHUS NAPK, OCHOBHO
aoxomomusu om cepusi 06-00 (8 noowcapa caeo 092.) u 44-00 (6 noxcapa creo 092.) u
nbMHUYecKume 8a2oHu Ha ,, bBvreapcku  owpowcasnu  ocenesnuyu’  EAJ,  kakmo u
cneyuguyuparne HA MUNA HA NOJMCAPHO NOMUCKAWUME CUCHEMU, NOOX00AwU 34 HO8Ume
KOMNOHEHMU HA NOOBUNCHUS CbCINAB.

1. YBoa

TSATOBUAT MOJBUKEH CHCTaB HA ChBPEMEHHUTE KEJIEe30MbTHH onepatopu y Hac u EC,
CBCTOSI C€ OT IU3ENIOBH, ENEKTPUUECKH U XUOPUIHU TOKOMOTHBH, OT TOKapOoMacHa rieaHa
TOYKa, paOOTH OCHOBHO B JIBA PEXKHMMA: TAPOBH U MEXKIYTapOBH. AKO MPH ITEPBUSI TUTT PEKUM
BB3HUKHAT MOKapHU UHIIUJEHTH, T€ MOTaT J1a ObJaT IECHO OBJIA/ICHHU.

OT chlllaTa TIJI€AHA TOYKa, BTOpI/ISIT THUIT pe)KI/IMI/I Ca IIO-BaXHU U CBHIICCTBCHH.
OnacHOCT OT MOXKapy BBH3HUKBA B CIIy4aWTe, KOraTo ce 0OCIy>KBAaT TEKKOTOBAPHU BIAKOBE
WM C€ MPEOAOSABAT 3a MPOABIDKUTEIHO BpPEME MEXKIyrapusi ¢ TOJEMHU HAKJIOHU. B Te3m
CIy4yad, eJEeKTPUYECKUTE TSITOBU JBHUraTENM, MOPAAH BPEMEHHO TMOHIKEHUTE TITOBU
CKOpOCTI/I U HaMaJIsIBAHC Ha I/IHI[yHI/IpaHI/ITe HpOTHBO-GJ’IGKTpOI[BI/I)KCIHI/I CHJIHN, nperpﬂBaT.
[Tpu numnca Ha aJeKBAaTHO OXJaXJaHE C€ CTUTa [0 CTapecHe, 3aryba Ha [UEIeKTPUYHU
Ka4dycCTBa, CJICKTpI/I‘-IeCKI/I HpOGI/IBI/I M 3allaJIBAHC Ha H30JiallusTa Ha Ka6em/1 NN KOMIIOHCHTH
Ha CJIEKTPUYECKOTO 3aJBIDKBAHE, a MECTOPA3MOJOKECHHUITA HAa TATOBUTE JIBUTATENH,
KaOeTHUTEe JIMHUY U allapaTHUTE KYTUU CE IPEBPBIIAT B NOXKAPHU OTHUIIIA.

Oraumia Ha MoXKap BB3HUKBAT M IO JAPYTH, BHHINHU 3a €JIEKTpUYECKaTa CHUCTEMa
NpUYUHU, HAIIPUMED IIOpaau:

» He mnombpkaHe Ha YHCTOTa B MAIIMHHOTO IIOMEIICHHWE WM W3BBLPIIBAHE HA

HEKAuYeCTBEHHU PEMOHTH ( C U3MOJI3BAaHE HA HEKAUYECTBEHH PE3EPBHU YACTH);
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» Hucka xkBanupukanus Ha JOKOMOTHBHHUTE OPUTaIH B OTJCITHU CITyYaii;

> Bb3HHMKBaHE Ha WM3BBH HOPMATHBHU PEXUMH Ha KoHTakTHata mpexka (HH wmm
CBPBXHAMPEIKCHUS );

» ABapupaHe Ha CIOMaraTelHUTE amapatd (BEHTHJIATOPH, IIOMITH, ITyCKOBUTE
CBIIPOTUBJIEHUS Ha KOMIIPECOPUTE, TOIUIO M EJEeKTPUUYECKH TI€HEepaToOpu WM
Tpanchopmaropu). YacT OT mokapure ca Bb3HUKBAJIM CIIE] 3alajBaHe Ha Bb3IyIIHU
bunTpu WM NpoOMBU HA KOHJEH3atopuTe Ha ,,R-C” rpynute Ha JIOKOMOTHBHUTE OT
cepun 44-00 u 45-00.

IIpu nu3enoBuTe JJOKOMOTHBH, MOKAPUTE C€ IBJDKAT HA PA3IMBU U T€YOBE HA FTOPHBO
WIM MAIIMHHO Maclio B MAllMHHMUTE OTIeNieHHs. TakuBa TeUOBE ce MOoJyyaBaT OT OCTapesu
WIM NPErbHAaTU I'bBKAaBU TPBHOOIPOBOAM, MOUIOKEHU Ha BUCOKHU HaisiraHus (okoiso 25 MPa),
noJ ¢opmaTa Ha IMyJIBEpU3HpaHU CTPYU OT ropuBo (¢ ruiaMHa Temmneparypa 323K). Tedosete
Ha TOPUBO WK Maclio (¢ riaMHa temrneparypa 453 K) morat na ce apipkat u Ha A1eeKTupain
YIUTTHEHUS Ha XOJICHAPHU U HUIEIH, CATIHULM WIN 3aIlyILIEHH TOPUBHHU AIO3H.

W3tnyamoro TOpMBO MWJIM Macilo B MAIIMHHUTE OTJEJIEHMsS C€ Hu3MapsBa
(Temmeparypara Ha BB3Ayxa 71, Tam e 320 < 7,< 440 K ) u obOpasyBa cioil OT JieCHO
BB3IJIAMEHSIEMU MTapyu HaJl 10/1a.

[Ipu nunca Ha BEHTWJIALUS U OXJIaX/IaHE Ha Bb3AyXa, U HPU 6b3HUKEAHE HA UCKPEHE
OKOJIO JycTep KieMH, xyiabaBu KaOenHH OOyBKHM, HM30JAIMOHHM IPOOWBH, HENpPaBUIIHA
KOMYyTallsi Ha TOKOOTBOJHUTE YacTH (Bb3HUKBAHE HAa KPBIOB OI'bH OKOJIO POTOPHUTE
KOJIEKTOPH), B Ta3M CpeJla Bb3HUKBA MOXap. 3aNajBaHETO € ChIIPOBOJCHO C JIEKa €KCIIO3US.
Hanuunero Ha akymynaTopu wWiM TpaHc(hopMaTopH YJECHsBa pa3lpOCTPAHEHUETO Ha
IUIaMbKa, ThH KaTO C IOBMILEHUWE HA TEMIlepaTypaTa Ha OKOJHAaTa cpella ce MoiydaBa
,KUIIEHE” Ha eJEeKTPOJIUTa/TpaHC(HOPMATOPHOTO MACIIO, a OTAEICHUAT BOJOPO.L UM MACICHU
napy U3TUYaT B MAIIMHHOTO OT/JEJIEHNE U YBEJINYaBaT KOHLEHTPALUATA HA TOPUMHU [TapH TaM.
Bennbk Bb3HUKHA MOXKAPBT C€ pa3lpOCTpaHsBa JIECHO U ObP30, aKO MAIIMHHOTO OTJE/ICHHUE
HE € MPOEKTUPAHO J1a OTpaHUYaBa TOBA.

OcBeH B MalllMHHUTE OTAENEHHs [T0’Kapy Bb3HUKBAT U B!
TsroBuTe nBUraTENN U TAIUTH;

Kabennute kananu;

Kiiemnure kytuu;

AnapaTtHuTe mKadoBe (IbJIHU C KOHTAKTOPU WIIN PEJIeTa).

VVVY

Hammure npoyuBaHus mokasaxa, ye mpe3 MocieHUTE 42 TOJUHU B AbPIKABHUS K.II.
onepatop ,,HK B/IDK” ca Bb3nukHanmu 237 moxkapu ¢ MaTepuanHu (IIETUTE ca OLEHEHH Ha
33,83 Mui.JIB) 1 4OBEHIKU 3aryOu. 72% OT Te3u 3amajiBaHUs ca Ha TSATOBHS MOJIBH)KECH ChCTaB
(38% - noxomoTHBH, 21% - EMB u 3% - JIMB)[1]. Ot 01.01.2009r. 10 cera ca Bb3HUKHAIU
21 3amanBaHUs HA JIOKOMOTHBH, OT KouTO 3a cepus 06-00 — 70p., ot cepus 44-00-86p., ot
cepus 07-00 — 3 6p., ot cepuss 52-00 -2 Op. U caMo €JHO 3amajiBaHe B JIOKOMOTHUB OT CEpHs
55-00. 3amanBanusta Ha EMB 3a cbmusa nepuon Bb3nu3ar Ha 11 Opos. Pesynratute ca
npenactaBeHu B rpaduueH Bua Ha Our.11].
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Te3u obcrositencTBa U (pakTu Mmoka3BaT, MPOOJIEMBT 3a MOKapHATa OE30MACHOCT B
HaIUs TbP’KaBeH JK.II. ONEepaTop € OCTAaBeH Ha aBTONMWJIOT U HE CE€ € MPEBbPHAI B OCHOBEH
MPUOPHUTET 32 PBKOBOJIHHUS MEHUKMBHT. OOEKTHBHATa HEOOXOAMMOCT M3UCKBA N1a ObIaT
HaIllpaBeHW CEPUO3HHM CKCIIEPTHU YyCWIHMs B OOHOBSIBAHE Ha IPJIOCTHATA KOHIETIUS 3a
OpraHM3UpaHe Ha TOXKapHAaTa OE30MACHOCT B JKENE30IMBbTHUS TPAHCIIOPT U B YACTHOCT B
TSTOBHS TTOABIKCH ChCTaB.

[Ipennaranusar AOKIa] € TEMAaTUYHO HACOYCH KbM YCTAHOBSBAaHE HA CHCTOSHUETO Ha
aKTHUBHUTE CPEJCTBA 3a rac€HEe Ha MOKAPUTE, MHCTATUPAHU TTOHACTOSIIIEM B CICKTPHUCCKUTE
U JU3EJIOBUTE JIOKOMOTUBH, KakTo B EMB u JIMB, kakTO M mocoyBaHe Ha CbBPEMECHHUTE
TEHJICHIIUY B PA3BUTHETO HA TMOXKAPOTACUTEITHUTE TEXHOJIOTHU B TPAHCIIOPTHUTE CPEJCTBA U
0CO0EHO Ha TATOBUTE .II. ChCTABH.

2. ChCcTOsIHME HA MOKAPOTaCUTEIHH CHCTEMH HA MOJABMKHHS TAIOB ChCTAB

W3BecTHO €, ye yHHBepcallHaTa NPOTHBOINOXKApHA 3allUTa € U3rpajeHa KaTo
KOMOMHHUpaHa CUCTeMa, ChCTOAIIA CE OT:
» llenrpanna nmoxxaporacutenna uacrananus (LI1C);
» TloaBwxHM NUTAaHTOBH Nokaporacutensu crpyitaunu (ILITIC);
» Tlpenocumu noxkaporacutesau ypeau (ITITY).

B Hamara k.N. mpakTuKa, HEHTpanHu noxaporacutenHHu uHctamamuu (LIIC) ca
pasnpocTpaHeHH B MAarucTpaJHUTE JIOKOMOTHBH. KaTo mo)kaporacuTelIHW areHTH ce
usnomsar dpeor (Op.114 B2)', mana® (sanpumep,“Ilenon M 90” umn “Bepudmam I1 157),
mpax (KAPBO BC Pean »~XUMHUK — IlpoBamus” - AJl), a THUMOBUTE CXEMH Ha
MOXKAPOTaCUTEIIHUTE WHCTajaluu ca uimoctpupanu Ha Pur.2, Our.3 u dur.4d [2], [3].
dopmanHo Te ca KiIacupUIMPaHu B TPU TPYMHH CIIOPE]] TUIIA HA TI0KAPOTaCUTEITHUTE areHTH:

» llenoracurennu (dwur.2);
» Tlpaxoracurenuu(dur.3);
» ®peonoracutenuu(dur.3).

IleHoracuTe/HNTEe CHCTEMH Ca WHCTAIUPAHU BBPXY Ouzenosume MaucmpaiHu
noxkomomusu om cepus 07-00. TexeH OCHOBEH KOMIIOHEHT € PE3€BOAPBT C MEHOIaCUTEIEH
pa3TBop ¢ kommnakTeH ooem ot 0,26 m’. [Ipu myckaHe Ha UHCTaNAUUATA, CTbCTEHUAT BB3AYX,
JIOCTaBEH OT LIEHTpalleH Kommpecop, ¢ Hamsarane 0,25 MPa u3rinackBa chIbpKaHHETO Ha

! Cunro orpannuenn ¢ ITocranosnenne Ne254/ 30.12.1999r. mopau TeXHHS TAPHUKOB eeKT.
? [IstHaTa MpeCTaBIABA AUCIIEPCHA CHCTEMA, B KOATO AMCIIEPCHATA Cpea € TeuHoCT (BOja), a AuciepcHara dasa
—ra3 (Bp3ayx). [IsHara ce oOpa3syBa upe3 npudassiHero Ha [IAB — nenooOpasyBarer.
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pesepBoapa (1mo3.1) mpe3 TpwrOOmpoBoma (1M03.5), TI'bBKaBUTE MUIaHTOBE (103.9) KBbM
neHorexneparopa (1o3.6) u racUTeTHUTE /1103H (1103.7).

3a moOpo aucrmeprupaHe Ha IsTHaTa KbM IMEHOTreHeparopa (1mo3.6) ce mojaaBa CrbCTeH
BB3ayX ¢ Hamsrade 0,15 MPa. Taka nomyueHaTta msiHa ce pasciosBa BbpPXY OTHULIETO Ha
no’kapa, Ch3/1aBaliKi KMCJIOPOJOU30JIMpalia Bh3IJIaBHULIA U MTOTylIaBa noxkapa. ['acutenHusT
e(eKT NpH U3MOJI3BaHE Ha BH3YIIHO-MEXaHWYHA TsIHA (AMCHEPrallMoOHEH THII) C€ JBJDKU Ha
OXJaXJaHe Ha TOpPSIIOTO BELIECTBO U H30JMpaHEe Ha TOPUBHUTE Napu U Ta30BE OT

..... A
HS DA 3
- _'—&Q—JL%—'_
1 M/Aﬂg 2
N R
il s =

@ur.2 [IeHoracuTeJIHH CHCTEMMU:
1- pe3eBoapbT ¢ MEHOTaCHTEIEH PAa3TBOP; 2-peayMP-BEeHTHIN; 3-MarucTpaJjeH Bb3IyX0Boa; 4-CrbCTeH
BB31yXx-0.15MPa ; 5- paznpene/uTtesieH NeHONPOBOA; 6-MEHOreHEPATOP ; 7-raCUTETHHU AI03M ; 8-IpeHax ;
9- rbBKaBH NIJIAHTOBE.
OKHUCJIIUTECIIA {KI/ICJ’IOpO,Z[a oT BLaz[yxa} .

BTOpI/IﬂT OCHOBCH THII MoKaporacuTe/;IHu CHUCTECMMU, HHCTAJIMPaHn B

—L——__

1]
—

®ur.3 [IpaxoracurejJHn CHCTEMH
1- Peseproap ¢ CO,; 2- myckoBu BeHTHIH;3-TpHGonpoBoan 3a CO,; 4-mpaxoracuTeTHI
TpHOONpPOBOAU;
5-racuresHU A103U; 6-MpaxoB pe3epBoap
MarucTpaiHute soxkomomueu om cepuume 42-00, 43-00, 44-00, 45-00 (enexmpuuecku) u 06-
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00(Oouzenosu), W3MON3BAT CIICIIMAJIICH NpPax 3a OrHeracurejieH  areHT. KuHeTHUHHST
MEXaHHM3bM 3a TaceHe Ha TOoXKapa € M3rPajieH BbPXY H30JIMpPaHE IOCThIIa HA OKUCIHTEN
(kuciopoma) mo moxapHoTo orHumie. M3non3sanusaT B Hamara npaktuka KAPBO BC Pean e
XOMOT€HHa CMeC OT KallueB cyidaT M KalluueB KapOoHAT B ChOTHOIIeHHE 24:67 c ¢uHa
enpuHa (pa3MepUTe Ha YACTUILIUTE Ca MO-MaIKU OT 63 g m). T € XUMUYECKH YCTONYMBA B

TemnepaTyphus auanason —60 <7 <140°C, a racurennara u edekrusHocT € 113 B.

Ha nasapa ca Hanuunu u apyru orueracurensu npaxose karo KAPBO BC I'pum (90%
kanues cyndat) win Xumdoc ABC-50 (monoamonues ocdar -42%- amonues cyndar-58% ).

JlelicTBUETO Ha MPaxOoracUTEIHUTE CUCTEMH € WiItocTpupaHo HO Dur.3. ['acuTenHusT
Mpax € MOCTaBEH B YETHUPH MPaxXOBUTE pe3epBoapu (1103.6) ¢ maca 48 kg.

[Ipu BKIIOUBaHE Ha MOXKApOracuTeNHATa HMHCTANALUS 4Ype3 IyCKOBHTE BEHTHIIU
(103.2) mMpaxoBUSIT KOMIIOHEHT B pe3epBOapUTE Ce€ Mojjiara Ha CTPYHHHS €XKEKIHMOHEH
eeKT Ha BBITICPOIHUS AUOKCUI U Taka ¢popMupa ABY(PA3HO MOKAPOracCHTETHO aePO30JIHO
¢bayunno tedyeHue B TpHOOMpoBOAa (103.4), M3THYAIIO TMPE3 TaCUTEITHUTE MI03HU(1103.5) B
o0emMa Ha MallIMHHOTO OT/AEJICHUE.

TpeTusT TN TPOTUBOIIOKAPHU CUCTEMH, M3TIOI3BAIIIM 3a TacuTeIeH areHT ¢peon 114
2B, ca nokazanu cxematuuHo Ha Dur.4. Jlo 1999 r. ¢peonosure cucremu ce Owmnu
WHCTaJIUpaHu Ha JokoMoTHBUTE OT cepunte 44-00 u 45-00.Te3u cucremu ca epeKTUBHHU TTPH

®ur.4 OpeoHOracuTeTHH CUCTEMH
1-Pe3epBoapu 3a ¢ppeoH; 2-pa3npeneanTesieH TPbOONPOBOI; 3-racUTETHH TI03H;
4-cTapTOB eJ1eKTPUYeCKH OYTOH; S-eJleKTpUYecKa Bepura; 6-BeHTHJI ¢ TUPONATPOH.

NOJATHCKAHE Ha IOXKapuTe M IPOCTU 3a OOCIyXBaHe. 3apaJu CBOHCTBOTO HAa TO3U THII
racUTENIeH areHT Jla pearrpa ¢ 030Ha B aTMocdepaTa U Taka Ja YHHUI0)KaBa O30HOBHSA CJIOH B
ex3ocepara, MOHACTOSIIEM Ca OCTAaBEHM KaTO IMPOTHBONOXAPHO CHOPHKEHHE CaMO Ha
€JIEKTPUYECKUTE JJOKOMOTUBH OT cepust 43p-00.

[acutenHuAT areHT, HaMHpal] ce MoJ HalsraHe B JBa pe3epBoapa (1mo3.l), ¢ obmia
maca 60 kg. MucrananmsaTa ce 3ajeiicTBa ciiel KaTo ce MOAANAe EICKTPUUYECKH UMITYJIC OT
OyToHa (1103.4) KbM NUPOTPOHa Ha BeHTHIA (103.5). OcBoOOAEHUAT (HpPEOH H3THUYA TIpe3
TppOOIpoBoa (1M03.2) W TacuTenHUTE [103U(103.3), PA3MONOKEHH HaJa 3allUTaBaHaTa
SKUIHPOBKA.

OcCBeH ULEHTpPATHUTE TMOXKAPOTACUTEIIHU CUCTEMHU, HU3IMOJI3BAHM B MArUCTPAJHUTE
JIOKOMOTHBH, C€ MpPEIBIXKAAT M MO JBa Opos (x 6kg) MOABMKHHM MpaxoracUTeNnu u
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noxaporacutenu ¢ CO; (x 5 kg). TakaBa eKuUNIUpOBKa Ce MPEABHXKAA W 32 MAHEBPCHUTE
JIOKOMOTUBH[4].

OrseracuTenHUTEe areHTH TIIsIHA M Ipax, HMMaT M[aryOHO JeHCTBHE CIPSIMO
€JIEKTPUYECKUTE KOHTAKTHH KOMIIOHEHTH — CJIE]] MOATUCKAaHE HA I10KAPHO OTHHUILE C THIX,
4YecTO €€ Hajara IbjHA IOJMSHAa Ha OTKPUTHTE TOKOBOJAIIM 4YacTU (pa3eAMHUTENH,
KOHTaKTOpH, peJeTa, IPUKBCBAYU U IIP.).

B nocneanute roauHu, y Hac ce HaOirofaBa TEHAEHLMS Ja C€ pa3dyuTa IJIaBHO U
€IMHCTBEHO Ha NMpaxooOpa3HUTE TaCUTENHU areHTH M TEeXHUTE MHCTAJIAIUH U MPEHOCHUMHU
noxaporacurenay. Ch3aaBa ce yCeIaceHeTo, 4Ye ¢€ yCTaHOBAa MOHOIIOJIHA ThPrOBCKA IIPAKTHUKA
BBpPXY I'bp0Oa Ha JIOIIOTO (PHHAHCOBO IOJIOKEHHE HA HAIMOHATIHMS K.II. omeparop. Bropusr
SBEH HEJOCTAThK HA M3IOJ3BAHUTE OTHETACUTENHU CUCTEMH €, Y€ ca C HHUCKA CTENEH Ha
aBTOMaTH3allMsd — T€ HAMAT CEH30pU M c€ 3aJeicTBAaT pPbYHO OT €KHMIa Ha MAIIMHHUCTHUTE.
TsaxHara peakiuss Moxe Jaa Oble HeaJeKBaTHA WM HEHAaBpeMEHa (Hamp. KakTo IpHU
UHIUJEHTa ¢ JIOKOMOTUB Ne45-167.4 B mexayrapuero rapa ,,CramOonuiicku” M rapa
,» . Kabmemxkos” mpe3 2009 r.).

4. BMecTo 3aK/1109€eHHe — MPENOPbKH OTHOCHO NPeeKMNMUPAHETO HA TATOBUTE MOABHKHI
CbCTaBH € BUCOKO T€XHOJIOTHYHO MOKAPOracsio 00opyaBaHe

AHanu3bT HA TUMWYHHUTE CIy4Yyaud Ha TMOXKapHU WHUUICHTH B HalllaTa >Kele30IbTHA
npakTuka [1] U ChbCTOSHHETO Ha MOXKAPOTACUTEIHUTE CUCTEMH IOHACTOSIIEM, MOKa3a 4ue €
HEOOXO0JMMO HAPACTBAHETO TSAXHATA HAJEK/THOCT Ja C€ U3BBPILHU O J[BE HAIIPABICHUS:

» MH3znon3BaHe Ha HOBH-BUCOKO €(EKTHBHH MOKAPOTACUTEITHH areHTH;
» IlloBumaBaHe Ha CTENEHTa HAa aBTOMATU3UPAHOTO JCWCTBUE HA CAMHTE CUCTEMHU U

HaMaJIsIBAaHE Ha yIPABICHUETO UM OT JIOKOMOTHBHATa OpUrajia, 0COOCHO C HAYaTHHS

MOMEHT.

[IspBOCTENEHHUAT (DAaKTOp MPH CHHTE3a HA HAACKIHA MOKApOracHTEIHa CHUCTEMaA €
n30opa Ha orHeracuteneH areHt. [Ipe3 mociaennute 20 roaunu Oemie pa3paboTeHa MIMPOKA
rama HoBH (peoHu, karo 134A, 404A, 507 u R410, xourto ca ozoHomaasmu. Hampumep,
IIMPOKO M3MOJI3BAaHUS M PEHOMUpPaH 3 racurenen arent Xamom 1301 ma DuPont ™
(6pomompughnyopomeman - CBrF3) wmoxe na Obne OesnpoOnemHo 3ameneH ¢ FE-25 ™
(trifluoroiodomethane -CF3[), c MUHUMaJIHU TPOMEHH Ha orHeracsiiaTta cuctema (DuPont ™
FE-25 ™ e Ge3omnaceH 3a Xopara, Thil KaTO € YUCT OTHEraCUTEJIEH areHT, KOUTO HE OCTaBs
OCTaThIM, U € ENEeKTPUYECKH HEMpPOBOJUM, HEKOPO3HMOHEH, W C HYyJEB MOTEHIMAl 3a
pazpymaBaneto Ha o3oHa (ODP)). CemeBpemeHo, Osixa pa3paboTeHH MpaxooOpazHU
MaTepuany, KOWTO ca NPUTOJHU 3a T.Hap. ,,MMPOTEXHUYECKO” raceHe C aepo30JIHU
OTHETAaCUTEIHU amnapaTu (M3MO0JI3BaT CE OKMCH Ha aJIKAJIHUTE METaM, YAUTO KOHTAaKTHHU
MOBBPXHOCTU C OKOJIHATA cpelia ca cuiHO pa3Butu). Ilopamm cBosdTa XMMHUEcKa MPHUPOaA,
TE3H aepO30JIHUTE areHTH MOTAaT J1a OTHEMAT TOIUTHMHA OT MOKapHUTE OTHUINA U J1a TOpsAT 0e3
Jla U3M0JI3BAT KUCIOPO/I OT OKoJIHATa cpena. Korato ca MHXEKTUpaHU B MOKaPHOTO OTHHUIIIE,
Te oOpa3yBar ,,0apuepa’” cpenry MPOHHUKBAHETO HAa CBEX BB3AYX B HETO U TaKa TOPSIIUATE
BEILECTBA CE€ OXJIAXKJaT, a ropeHero 3atuxsa camo 3a 30-40 muH. Hakpas, BB3ylIHO-
MEXaHWYHa TIsTHA Ja ObJe 3aMeHeHa KaTo TacHuTelieH areHT ¢ xumu4decka (foam-
NMEeHOYPUTAHOBA) NAHA.

? M3nmonsBaH 3a racuTesIcH areHT B JIBUTraTeIHUTE OTAelIeHHus Ha BoeHHHuTe camoiiet F16, F/A-18, E/F u V-22 B
CAII.
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KakTo e n3BecTHO, IEHTPATHUTE ABTOMATH3HPAHU CHCTEMH 32 MOKAPO-TIOTHCKAHE
(firesuppression systems) ce Kiacu(UIUpAT Ha JBE OCHOBHU TPYIU: ChC CyXH M MOKpHU
TPHOHH CHUCTEMH.

®@ur.5 Chpeii-cnJIMHK/JIEPHA cHCcTeMa:
1-Pa3npeanaurelieH TpbOONPOBOS;
2-KonTpoJsHa koH3011a; 3- Axantnp ;

4 - P-p 3a racuTe/IeH areHT NOHAJIATaHe;
5 —Cupeii-cniuHkiaeHu awo3u | 7 |

3a TAXHOTO aBTOMATHYHO BKIIIOUBAHE C€ H3IMOJ3BAT Pa3jMYHU THUIIOBE CEH30pU
(mumoBH, uHGpauepBEHH, TEMIIEPaTYpHH ). ABTOMaTU3UPAHUTE CUCTEMU HaAMaJsIBaT PUCKA OT
3aKbCHENIM WJIM CIIOHTAHHO HEOPTaHW3UpPAHH PEaKIMd Ha YICHOBETE HA JIOKOMOTHBHHUTE
eKUIaXU MpY BH3HUKBAHE Ha MOKapeH MHIMICHT B OXpaHsemara 30Ha (Hamp. orepaTtopcka
KaOWHa WJIM MAIIMHHOTO OTHaeleHue). HoBOCT B ICHTpaNIHHTE TPHOHHM CHCTEMH ca
CIOPUHKJIEPHUTE TJIaBH, KOUTO Ch3AaBaT (PUHM TUCHEPCHU KAMKOBU CHUCTEMH, BU3YaTHO
pasTuYuMH KaTo Mbria (mist system) — ¢ur.5. ['aceHeTo mpu Te3u CUCTEMU Ce ABJDKH HA JIBA
edekTa: CBbPXOXJA:KIaHe HAa MO)Kapa OT OTHeTaTa TOIUIMHA 3a (Da3oBHsI Mpexo] Ha
OTHETACHUTETHHSI areHT B OXpaHSAEMHUS OOCKT W M3TJACKBaHe HAa KHCJIOPOAAa OT TaMm
(3agymaBaHe Ha miuambka). OnuThT [5] MoacKa3Ba, 4ye racuTeseHata e(eKTUBHOCT Ha Ta3u
CUCTEMa, MPWIOKEHA B MAITUHHUTE OT/CJICHUS IIIe HapacHe, ako B KaUeCTBOTO Ha areHT ce
n3noa3Ba BTeuHeH ¢peoH winu CF31, cripeiiBad B TeuHa (a3a B MOKApO3ALTUTAEMHs] 00eM U
ChXpaHsIBaH B JeOENOCTeHHHU, aanadaTHO M30JUpaHU pe3eBoapu. Hammre wuscneaBaHus
coyaT, 4e NPHM H3MO0J3BAHETO HA JI03M C MNPABOBI'bJIHO H3XOASAIIO0 CeYeHHe ChC
ChOTHOLIEHUE cTpaHuTe S5:1 [6], BMECTO TpaJULIMOHHUTE C OCECUMETPUYHU H3XOISAIIN
OTBEpPCTHS, AUCHEPrupammMAT edeKkT Ha M3THYALATa crpeiiBaHa QUIyuaHa CTpys IIe ce
HapacTHe noseue oT 30% .

BTopo 0CHOBHO HampaBlieHUE 32 YCbEbPUIEHCMBAHE HA CUCTEMUME 3 02He2aAceHe B
MOJIBIKHUS ChCTAB HA JKEJIE30MbTHHUS TPAHCIIOPT € Pa3BUTUETO HA JIOKAJTHATA NMPEeBEHIHA U
3alllUTA Ha JUCKPETHU PUCKOBU TOYKM M JIMHEWHH oOektu. TakuBa ca ,,R-C” rpymure,
¢untpute, anmapaTHUTE MKapoBe M APYTH 3aTBOPEHH oOeMH. 3a Ta3M IieJl ce Mpuiarar
HOBHUTE TACUTEIIHU TEXHOJIOTHH [7], MOIXO M 3a:

» 3ammra Ha TUCKPETHU TOUKH — aepO30JIHU reHepaTopu (Bxk. dur.6, a);
» 3ammra Ha JIMTHEHHU 00CKTH — OTHETAaCHTEITHH IHYpoBe (Bk. dur.6, 0) .

Coomratann b

MBI

®ur.6, 6 3a oxpaHa Ha JuHeiliHM 00eKTH ce
H3M0JI3BAT OTHeracuTeJHH HIHYpOBe
FIRETRACE (TpnOuukara ce cnykaBa, KOraTo
TeMneparypara Ha cpeaara gocrurne 373 K, npu
KoeTo ¢opMHpa HM3X0AHA 1032 32 W3THYAHE HA
OTHEMOJATHCKAIIUS Ia3).
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AKTyaJHO Ha TO3M €Tall OT eKCIUIoaTallusITa Ha HaJUYHUTE TATOBU CHCTaBH, € Jla ce
W3TOTBAT aNTEPHATUBHU NMPeABAPUTEHU NMPOEKTH 32 NMPeeKUNMpPaHe HA OTHETACUTEIHUTE
CHCTEMH Ha BCEKHM THIT JIOKOMOTHB, Ha 0a3zara Ha pa3paboTka Ha KOMOWHHMpAHU ,,yMHHU
HEMOJABIDKHU LIEHTPAJIHU U JIOKAJIHU CPEACTBA 32 IOTHCKaHE HAa BEPOSITHUTE IOXKApHU
OTHUIIIA, pearupamlyd NPEeBAaHTUBHO Ha BB3HUKBAHE HA OrHEONAcHOCT. TpagulMOHHUST
NOJX0/ M3HMCKBa pa3paboTBaHE M EKCIIEPUMEHTATHO M3MMTBAaHE Ha JBa alTepHATUBHU
npoekrta. CpeicTBara 3a UHKEHEPUHIOBaTa JEHHOCT MO MPEeKUITUPAHETO HA MbPBOHAYAIHO
HA MarucTpaJIHUTe JJOKOMOTHBH 0T cepus 44-00 cbc CHbBPEMEHHU OTHETACUTEIHH CUCTEMHU
Morar na Owaar ocurypenn mno OrmepaTuBHa mnporpama ,,IpaHcrnopr” mnpu aKTUBHO
B3auMoeiicteue Mmexxy BTV ,, T.KabnemkoB” u Abp:kaBHUS K.II. OIIEpaTop.
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RAILWAYS HIGH TECHNOLOGY SYSTEMS for the FIRE
SUPPRESION
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Key words: Fire suppressing systems, railway transport, investments
Abstract: An overview of the causes of the fires in the railway composition of railway

transport for the period from 1990 to 2009 year. is given in report . Statistical data show that
the fires in locomotives are also due to outdated electromechanical equipment and the lack of

systems for temperature control in engine rooms and for limiting the access of oxygen to the
fire-hazard areas. Suggested is a program for a stepwise update locomotive fleet, mainly
locomotives series 06 — 00 (8 fire after 09y.) and 44-00 (6 fire after 09y.) and passenger cars

of "Bulgarian State Railways" EAD and specifying type of fire suppressing systems suitable

for new components of the stock.
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Pestome: Cmamusma pasenexncoa OXPAHUMETHAMA — OCUHOCH, KAmMoO  BANCHO
Hanpasienue no obe3neyasane CUSYPHOCMMA NpU Npegosume HA ONACHU MOBAPU C
arcenezonvmen mpawcnopm 6 Penyonuxa bvaeapus. CvekynHocmma om npuiazanHemo Ha
epekmusHU  OXpaHumenHu Oelcmeus, 3anaseane  Yerocmma HA UMYWeCcmeomo U
MUHUMUBUPAHEe HA PUCKA NpU  MPAHCNOPMUpAHe U HEeOONYCKAHe HA  NpecmbhHU
nocezamencmea YOpMyauUpa OCHOBHAMA yel Ha NOTUYENCKUMe OP2aHU.

Paszeneoanu ca nopmamueno peeramenmupanume  QYHKyuu U - 3a0a¥u N0
OpeaHu3upare U U36bPUIBAHEe HA OXPAHA HA ONACHU MOBAPU OM CAyicumenume Ha
,, Ipancnopmua nonuyust” u OXpanumenHu Gupmu, Kakmo u pearuzupaHama KOHMpOJIHA
oetinocm.

Cmpykmypupanu U  aHATUSUPAHU CA  OPeAHU3AYUAMA,  PBKOBOOCMEOMO U
UBNBIHEHUemO Ha 3a0auume Npu OXpAHAMA Npu Npeso3 HA 63PUSHU Geujecmea U opyeu
ONACHU MOBAPU NO JHCENe30NbMHUSL MPAHCHOPM, 00X6aAWaAWU KOMNIEKC OM OXPAHUMETHU
Meponpusmus pazoeieHu 6 OMOeIHU emanu — No0OMEUMeNeH, UNbIHUMeNeH U
3aKaOyUmeneH

Hanpasenu ca u3600u 3a neobxooumocmma om NpuiaeaHemo Ha YHUpuUyupauu
Npasuia u HOpMU 3a OXPAHAMA HA ONACHU MOBAPU, PEATUUPAHU OM NOJUYEIICKUME OP2aHU U
OXpanumenHu Gupmu, no360146auo N0O0OPABaHe cpeoama Ha CUYPHOCT 8 JHCeNe30NbIMHUSA
MPAHCNOpM U obekmume OmM JHCENe30NbMHAMA  UHOPACMPYKmMypa, Kamo yacm om
KpumuyHama uH@pacmpykmypa Ha cmpanama. B saxiouenuemo ca Oegunupanu u
NPeONoNHCeHU KOHKPEeMHU MEPKU 30 CHUJCABAHE DUCKOBeme OM HACMBbNEAHe HA 8pPeOHU
nocieouyu u no0ooOpsi8ane Ha YCI08UAMA, 8b30eUCmBayu Ha cCpeoama 3a CUCYyPpHOCH.

1. Heau u periiaMeHTAlMsI HA JEHHOCTTA MO OXPaHA HA ONACHW TOBAPH MPH
MPeBO3 € ’KeJIe30IbTeH TPAHCIOPT .

OcHOBHHUTE nejm Impru OXpaHa Ha OIAaCHU TOBapH, MNPCBO3BAHU C IKCJIC3O0MBTCH
TPAHCTIOPT Ca KOHIIEHTPUPAHU B CIIETHUTE MMapaMeTpH:

e Jla ce ynecHH CBOOOJHOTO ABI)KEHHE HA CTOKM MU YCIIyTHU, KaKTO U TapaHTHpaHE
BHCOKO HMBO Ha CUTYPHOCT U O€30MaCHOCT Ha Tpa)JIaHNuTe, HHPPACTPYKTypaTa u mpupoaaTa.
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e [loBumaBaHe 0€30MaCHOCTTa M CUTYPHOCTTa Ha IpeBo3uTe. [IpeBeHIus OTHOCHO
OrpaHMYaBaHE HAa PUCKOBETE, IPUCHILHN 3a IPEBO3UTE U OXpaHaTa Ha OMACHU TOBApH.

e 3aBuIIaBaHE aJMHUHHUCTPATUBHMS KamalUTEeT Ha IMepcoHajda Ha IpeBO3Baya M
yOpaBUTENsl Ha JKeNe30ImbTHATA MH(PACTPYKTypa BBB Bpbh3Ka C IMpEeBO3a W OXpaHaTa Ha
ONacHU TOBApH;

e Opra"u3upaHe u NpoBeXkAaHe Ha CICUATU3UPAHO O0yUeHHE.

OCHOBEH MEXIYHapOoJleH HOPMAaTHUBEH AakT, pErjlaMeHTHpall IpeBOo3a Ha OIMACHU
TOBapyd B KeJI€30NbTHUS TpaHcnopT € IlpaBuiiHMKa 3a MEXIYHApOJEH JKEJIe30IIbTEH
Tpancnopt Ha omacHu ToBapu (RID) xbm KoHBeHIMsTa 3a MEXIyHapOIHU >KEIE30IIbTHU
npesosu (COTIF).

B m3nbiHeHnMe Ha mNpUETUTE MEXKIyHAapOJHU AaKTOBE, B 3aKOHOJATEJICTBOTO Ha
Penybnuka bwarapus ca yTBBpACHM W ce MpWiIaraT peaulia 3aKOHOBH M TOJI3aKOHOBU
HOPMATHBHU AaKTOBE, pEIrVIAMEHTHpAIlM MpeBOo3a M OXpaHAaTa Ha ONACHM TOBApU B
JKEJIEe30I'bTHUS TPAHCIOPT:

B bwarapus mnpeBo3a Ha OHacHM TOBAapM B  JKEJIE30M'BTHUSL TPAHCIOPT €
perIaMeHTHpaH B 3aKOH 3a JKEJIE30I'bTHUS TPaHCNOPT, [IpaBWIIHMK 3a MpPEBO3 Ha OMACHU
ToBapH ¢ k1 TparcropT RID, Hapen6a Ne 46 3a sxene30mbTeH NpeBo3 Ha ONAacHU TOBapu B P
boirapus.

JlefiHOCTTa MO OXpaHaTa Ha OOIIO OMACHU CPENCTBA(OMACHU TOBApH) B CTAIMOHAPHU
00EKTH M TIPH TIPEBO3 C KEJIE30IIBTEH TPAHCIIOPT CE perjiaMeHTupa ot 3akoH 3a MBP, 3akon
3a OpBKUATA, OOCTIPUIIACUTE, B3PUBHUTE BEIISCTBA M MUPOTEXHUYECKUTE U3JENHs, 3aKOH 32
yacTHaTa OXpaHuTenHa neiHoct, Hapenba 3a ocurypsiBane Ha ¢u3nueckara 3aliura Ha
SIIPEHUTE CHOPBKCHUS, SAPEHUS Marephal W paJuoaKTUBHHUTE BeilecTBa, Hapemba 3a
YCJIOBHSATA U pelia 32 U3BBPILIBAHE HA IPEBO3 HA PAJUOAKTUBHHU MATEPUATIH.

OOxBaThT HA Ta3u JEHHOCT BKIIOUBA Pa3HOOOPA3HM 3a/layM, CBhP3aHU C M3AABAHETO
Ha pa3pelINTEIHN U JIMIEH3WOHHU JTIOKYMEHTH, OLICHKa Ha PUCKa M cpefaTa 3a CUTYpPHOCT,
OpraHu3alMsaTa U U3BBPIIBAHETO HAa OXpPaHATa, OCHIIECTBIBAHETO HA KOHTPOJIHA AEHHOCT U
JIpYTH.

CyOexkTn Ha Te3M 3a7aud ca OpraHd MU CIy’)KOM C pasNuYHH KOMIIETCHIIUU KaTo
HbpxaBHa areHuus ,,Hanmonanna curypnoct®, ['maBna nupexuus ,,Hanmonanna nonumus® —
MBP, yacTHM OXpaHUTETHU PUPMHU.

Otnen ,,TpancnoptHa nonuuua U aupexuus ,,CrnenraIn3upand MOJTUIEHCKH CHITH
KaTo CTPYKTYpHM 3BeHa Ha I'nmaBHa nupekuus ,,HaruonanHa monuuus™ peanusupar JeiHOCT
[0 OXpaHa Ha OINACHM TOBapH, IPEBO3BAaHU C JKEJIE30I'bTEH TPAHCIOPT BH3 OCHOBA Ha
BB3JIOKEHHU OT 3aKOHA JIEMHOCTHU WM IIPU U3IIBIHEHUE HA JJOTOBOP, C U3KIIOUEHUE HA BOCHHU
TOBApH, TEXHUKA U BOMCKH.

2. Opranm3anusi Ha Kejle30IbTHUTE TpeBO3W Ha ToBapu. Keje3ombTHa
HH(}PACTPYKTYpPA U KeJ1e30IbTHH MPEeBO3BAYH.

Kenezonvmnama ungpacmpykmypa KaTo CbBKYIHOCT OT BCUYKH JKEJI€3HH ITbTHUINA U
CTAallMOHAPHU CBOPBKEHUSA,  BKIIOYUTEIHO KEJIE30MBbTHUTE JIMHUM W MPUISKAINUTE U
MPUHAJICKAUTUTE KbM TAX TEPEHU, U3KYCTBEHUTE ChbOPBKEHUS - MOCTOBE, TYHEIH, HAJIE3H,
MOJJIE3M U CHOPBKEHUS 3a NpPEANa3BaHE OT JaBUHU M MAJallld KaMbHHU, KaKTO U PEJCH,
TpaBEepCH, PEIICOBU CKPEIUICHHSI, CTPEIKU W OanacroBa MpU3Ma U JIPYTH, U KAaTO 4acT OT
KpUTHYHATa UH(pACTpyKTypa Ha CTpaHaTa M3MCKBA aJ€KBaTHU JCUCTBUA 3a HEHATa oXpaHa
U 3aumTa. [JlaBHUTE »KelNe30nbTHU JIMHUKM Ha CTpaHaTra ca 4acT OT ChIIECTBYBAIIUTE
€BPOTECHCKH TPAHCTIOPTHU KOPHUIIOPH KaTo o0IaTa UM pas3rbpHaTa AbJDKHMHA € 3688 KM, a Ha
BTOpocteneHuure 1072 k.

/Kenezonvmnume npegozeauu ca THPrOBUM, YHUITO OCHOBHA CTOINAHCKA JACHHOCT €
MPEeIOCTaBSIHE HA YKEJIE30IIbTHU TPAHCIIOPTHU YCIYTH 32 IPEBO3 HA MMbTHULIM WJIM TOBAPU BHB
BBTPELIHO UM MEXTyHAPOIHO ChOOIIEHUE MTPH 3aAbKUTEIHO OCUTYpSBaHE Ha TIOKOMOTHBHU
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3a TErJIeHe Ha IPEBO3HUTE cpeAcTBa. [IpeBo3BaunTe CaMOCTOATEIHO ONPEAEIAT CBOsI OU3HEC
IUIaH, CBOUTE MHBECTUIIMOHHHU M (PMHAHCOBH MPOTPaMH, KAaKTO M HAYMHUTE Ha U3IIBIHECHUETO
UM cbOOPa3HO yCIOBUATA Ha Na3apa.

JluOGepanuzanuara U OTBApsSHETO Ha >KeJIe30IbTHUTE Nasapu B EBpoma, moexe 10
NOSBSIBAHETO HAa HOBU HEINO3HATH HKOHOMHYECKHM CYOEKTHM KaTO 4YaCTHH >KEJIEe30I'bTHU
IIPEBO3BAYM, PA3NMYHU OT ABP)KABHUTE XKeJIe3HULIM. JloCTBOBT 1O Iazapa Ha NPEBO3U €
periaMeHTHpaH ¢ U3aBaHeTO Ha JIMLEeH3. Becnuky nmpeBo3Baun, KOUTO IPUTEKABAT JIMLICH3HS,
cepTUdHKAT 32 0€30MACHOCT M CEPTU(HKAT 3a 3aCTPAXOBATEIHO MMOKPUTHE HOTU(DUIMPAHH B
EBponeiicka komMuCHs, HMMarT IIpaBO HAa pPAaBHOIOCTABEH JOCTBI JO JKEIE30IbTHATa
UHPPACTPYKTypa MIPU ONPENIeICHU YCIOBUS.

Bcekn enuH Kene30mbTeH IpeBo3Bay CKI0OYBA MHAMBHAYyaneH nqorosop ¢ I HKOKU
3a JOCTBII M W3BBPIIBAHE HA JKEJIE30I'BTHU IPEBO3M HA TOBapH IO HKEJIE30IIbTHATA
UHPPACTPYKTYpa, KaTo 3aruramar HHQPacTpyKTypHHU TaKCH 3a U3IMOJI3BaHETO . Pa3mepbT Ha
TAKCUTE CE€ OIpeness C aKT Ha MUHHUCTEPCKHs CBBET IO NPEMJIOKEHHE HAa MHHHMCTHpA Ha
TpaHCIOPTa CHOOIICHUATAa U THPOPMALTUOHHUTE TEXHOJIOTHUH.

JInuensupanu sxene3onbTHU NpeBo3Baun B bearapus xem 01.03.2013 r., cnopen
nyOauYHNTE NaHHU, MyOnuKyBaHU Ha uHTepHeT cTpaHuuarta Ha MAXKA ca BXK A/, b
[Henkep Peiin bearapus EOO/L, bynmapker- JIM OO/, bJUK - Tosapuu npeso3u EOO/,
BJI’K— ITetanuecku mpeBozu EOO/I, T'aztpeiin AJl, Yuutrpanckom AJl, Excrnpec Cepsus
OO/, [bpxaBHO npennpustue ,,paHCIIOPTHO CTPOMTENICTBO M BB3CTaHOBsBaHE , ,,Kapro
TpaHc BaroH bearapus® AJl, ,Ilopt Peitn* OO/I.

B kauecTBOTO UM Ha CyOEKTH Ha >KeJIe30IIbTHUS TPAHCIOPT, B YACTHOCT Ha JIeHHOCTTa
10 MIPEBO3 Ha OIIACHHU TOBApH, TE€ CHIIO ca 00EKT Ha OXpaHa.

B crpykrypHa cxema Ha [leHcTBUS mIpu IpeBo3a M OXpaHa HAa ONACHU TOBapH ¢
KeJe30ITbTeH M KOMOMHHUPAH TPAHCIIOPT, ca 000OIICHN U CHCTEMAaTU3UPAHU 33 bJDKCHUSTA H
JefcTBUATA HAa YYaCTHULIUTE B peanu3upaHe, Oe30MacHOCT M CUTYpPHOCT Ha IMPEBO3HMS
IIPOIIEC OT: CKIAO CbXPAHEHUe = MACMO MosapeHe =2 Npego3 = MACMO pa3mosapeane =
CKIa0 CbXpaHeHue.

3. ITonuueiicky OpraHy M JeHHOCT 32 OXPAHA H KOHTPOJI IIPH NPEB03a HA ONACHU
TOBAPH € KeJ1e30IbTeH TPAHCIOPT.

Karo enunHa cTpykTypa u opraHuszauus, OTAEN ,,[paHCHOpTHa MOJHLMS
OCBIIIECTBSIBA ONEPATUBHO-U3IMPBATEIHA, [IPEBAHTUBHA M MH(POPMALMOHHO — aHAJIUTHUYHA
NEMHOCT MO MpeAoTBpaTsIBaHe, MPeCcUYaHe, pa3KpuBaHe U pa3ciie/IBaHe HA NMPECTBIUICHUS U
oras3BaHe Ha OOIIECTBEHHs pel Ha TEPUTOpHUATA Ha >Kele30IbTHATa MH(PACTPYKTypa U
JKEJIE30IIbTHUSL TPAHCHOPT B cTpaHaTa. CTpyKTypaTa M YHUCJIEHOCTTa C€ YTBBPXKJIaBaT OT
MHUHHMCTBpa Ha BbTpemnute pabotu. B cTpykTypHO oOTHOWIEHME oTxen ,,IpaHcropTHA
nonuuus“(OTII) ce cbcTOM OT CEKTOPU U TPYIH, KOUTO C€ PHKOBOJAT OT HAYAJIHUIH, MIPSKO
NOJUYMHEHN HAa HayaJlHUKA Ha OTJeNla U OCHILECTBABAT (PYHKIMH 32 METOJMYECKA ITOMOLL U
KOHTPOJI CIIPSIMO pailOHHUTE MOJUIEHCKU YIpaBiI€HUs, CbOOPA3HO KOMIIETEHTHOCTTa UM I10
HampasjieHWe Ha JeiHocT. Ha Teputopusra Ha cTpaHaTa ce€ U3rpajeHu & palloHHU
ynpasieHus ,,IpancnioptHa noaunus” - Codus, Mesapa, ['opua Opsixosuna, Pyce, Bapna,
Byprac, Crapa 3aropa u Il1oBauB, ¢bC CHOTBETHHUTE MOAPA3AEICHUS — CEKTOPH, IPyIH U
CaMOCTOSITEJIHU 3BEHA.

Opranuzanusara, ppKOBOACTBOTO M HU3II'BJIHEHUETO HA 3aJaYUT€ HA  OXPAHUTEIIHUS
ChCTaB OT ,,[paHCMOPTHA TONUIMA 3a O0e3leYaBaHe HAa CUTYPHOCTTa TMPU MPEBO3 Ha
OMaCHU TOBapHU C IKEJNE30IbTEH TPAHCIOPT, OOXBalla KOMIUIEKC OT OXpPaHUTEIHU
MEPONPUITHUSL pPa3AeICHU B OTACIHUM €Tald — [OATOTBUTENCH, U3I'BJIHUTEICH U
3aKJIFOYUTEIICH.

Iloocomeumennuam eman oOXBallla JEHHOCTUTE IO ONPEAEISIHE U3UCKBAHMATA KbM
NOJUUECHCKUTE CIIYXKUTEIUTE W TEXHUTE PBKOBOAUTENM B pAaMKHTE Ha CBHOTBETHATa
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JUTBXHOCTHA XapaKTEPUCTHKA; 3alI03HABAHE C ISUIOCTHMS TEXHOJIOTMYEH IPOLEC U MpaBUIIa
3a OCBIIECTBSBAHE HA JKEJIE30IbTHUS TPAHCIIOPT; MOAPOOCH MHCTPYKTAX M 3all03HABaHE C
U3UCKBAaHUATA 3a 3[PAaBOCIOBHUTE M O€30IIaCHM YCIOBHUSA Ha TPYA HpPU KEIE30M'BTECH
TPAHCHOPT; MPEIeHKa He0OXOAUMOCTTa OT EKUITUPOBKA — YHH(POPMEHO OOJIEKIO, TOMOITHH
CPEICTBA M BBOPBKEHHUE, CPEACTBA 3a BPb3Ka M KOMYHHUKALUs, NMPEANA3sHU U 3aIUTHU
CpEeZICTBa; IUIAHHWPAaHE Ha JIEHHOCTTA 0 OlNa3BaHE Ha OOLIECTBEHUS pell 32 OXpaHa Ha OMAacHU
TOBApH M0 JKEJIE30IbTHUS TPAHCIOPT; MPEIBAPUTEIHO OOyYE€HHE M TPEHUHI Ha ChCTaBa
OIIpEJEIICH 1A U3IIBJIHABA Ta3H JEHHOCT.

HM3nvanumennuusim eman € CBbP3aH C JIEMHOCTUTE MO OMPEACNISIHE Ha MOJULICHCKUTE
CIIy)KUTENIM 3a OpPraHM3MpaHe M M3BBPIIBAHE HAa OXpaHUTENHATa [EHHOCT; U3rOTBSAHE U
NOJIMCBaHe Ha 3anoBe] oT HadanHuka Ha OTII 3a mocTosiHHUTE U BpEMEHHUTE MapUIpyTH 3a
JBIKCHME HAa HapsAWTEe M MecTaTa 3a TAXHATa CMsHA; NPOBEKIAHE HA MHCTPYKTaX U
IIPOBEpPKa TOTOBHOCTTA HA CIYKUTEIUTE; IIOEMAaHE Ha OXpaHaTa Ha IOJBMKHUS BIIAKOB
ChCTaB — HACTAHsABAaHE BbB BaroHa 3a OXpaHa, IPOBEPKAa CUTYPHOCTTa M OE30IIaCHOCTTA Ha
TOBapa M CBIPOBOXKIAIIUTE JOKYMEHTH, pa3lOJO0KEHHUETO Ha BaroHUTE CBIVIACHO
W3HCKBaHUATA U AOKJIAJ; AEMCTBUS 110 BpEME Ha JIBU)KEHUE; JEMCTBHSI 110 BPEME Ha CIIMPAHE;
NEHCTBUSL MpPU U3BBHPEAHM CHUTyalldd — ONACHOCT OT HPUPOIHU OEACTBUS, aBapuH,
KaTtacTpou W JPYrH >Kele30IMbTHU MPOU3IIECTBUS; IEHCTBUS MO B3aUMOJICHCTBHE CbC
ciayxurenute oT OmnepaTuBHaTa [eXypHa YacT B OTHENa, pPalOHHUTE YIpPaBICHUS
» | paHCTIOpTHA MOJUIMA U yrpaBieHusTa B O0naactHuTe qupexuun Ha MBP.

3axnouumennusm eman BKIOYBA JEHHOCTUTE HA CIIyKUTEIIUTE, OXPaHABAILld ONaCHU
TOBAapHy 10 IPEJAaBaHETO UM Ha IOJIyd4aTels U MOMBIBAHE Ha CHILECTBYBAIIUTE JOKYMEHTH;
JIOKJIaJl, TIOCJe/IBalll aHaJlu3 U pa30op Ha JIEHHOCTTa MO OXpaHaTa — MO3UTUBHU MPAKTUKU U
KOHCTaTHUPAHH MPOIYCKU U MPEANUCAHHS aKO ca HEOOXOIUMH.

B wusnenHeHme Ha JeWHOCTTA IO OXpaHa Ha ONACHM TOBApH, OPraHUTE Ha
» | PAHCIIOPTHA TOJULMS OCBILECTBABAT B3aMMOJCHCTBHE C APYTH CTPYKTypHU 3BEHa Ha
MBP, IIBKHOCTHH JHMIIA OT JKEIE30I’bTHHUTE KOMIAHMHM H coOcTtBeHmka. OOekT Ha
B3aUMOJICHICTBUETO ca JEHCTBHS IO OCHIypsiBaHE Ha KOHKpeTHa HH(opManus 3a
KOMIIO3MpaHe, TPbI'BaHE, ABUKEHUE U NIPUCTUTAaHE HA KOMIIO3ULMATA, U3IBJIHEHUE HA 33]1a41
1o HaOJr0/IeHUe, OXpaHa, OrJIe/Id Ha MOJIBUKHU BIAKOBU ChCTaBH U JAPYTH.

4. KoHTpo/iHM (PYHKIMHM HA NOJHUEHCKHTE OPraHH, NMPH OXPAaHA HA ONACHH
TOBAPH NPEBO3BAHM C JKeJ1e30IIbTEH TPAHCIOPT.

OcBeH (QyHKIMHUTE CHU MO OpPraHM3MpaHE M HU3BBPIIBAHE Ha JEWHOCT M0 OXpaHa Ha
OMIACHU TOBApH, CIYKUTEIUTE OT , TpaHCOpTHa MNOJMLUA~ M3INBJIHABAT W KOHTPOJIHA
NEMHOCT B M3MBJIHEHME Ha 3aKOHAa 3a yacTHaTa OXpaHMUTEIHA JEHMHOCT, MO OTHOIIEHHE
OCBIIIECTBSIBAaHATa OT YAaCTHM OXPAaHUTENHH (pUpPMHM OXpaHa Ha OOCKTH M OMACHH TOBApH B
KeNe30bTHHS TpaHcropT. OCHOBHUTE (YHKIMU Ha KOHTPOJIHHUTE OPTaHU ca KOHICHTPHPAHH
Opeau BCHUYKO B TOBa, Ja M3UCKBAaT HEOOXOAMMHUTE 3a IMPOBEXKAAHETO HA KOHTPOJIA
JOKYMEHTH M HH(GOpMAIys; a HM3UCKBAT IOCTHII JO0 OXpaHSABAaHUTE OOCKTH; Ja JaBaT
3aIbJKUTENHA MIPEANNACAHUS 32 NIPUBEXKIaHE HA OXPAHUTEIHATA JEHHOCT B ChOTBETCTBUE C
M3MCKBaHUATA Ha 3aKOHA; J1a KOHTPOJMpAT CHA3BaHETO HAa H3HMCKBaHMUATAa Ha 3aKOHa 3a
OpBXKUATa, OOENMpUIlacUTe, B3PUBHHUTE BEIIECTBA U NHUPOTEXHUYECKUTE W3JCIUSA MpU
BBOPBHKEHATA OXpaHa; Ja W3BBPIIBAT OXPAHMUTEIHO OOC/eJBaHE Ha OOEKTHM W Ja JaBaT
npeanucanus. Ilpum ockliecTBIBaHETO Ha Te3W (QYHKUUMH € aOCONIOTHO 3abIKUTEITHO
LIEJICHACOUYEHOTO B3aMMOJCIHCTBHE C KOMIIETEHTHUTE Cly>)kOu ot [naBHa aupexnus
,HarmonanHa nonumus’” 1 Obnactaute qupekiun Ha MBP. B pamkute Ha ochbliiecTBsIBaHaTa
KOHTPOJIHA JE€HHOCT C€ KOHCTAaTUPAT MPOIMYCKH, YBEIMYABAIIY HUBOTO HA PUCK, CBBP3AaHU C
JUICAa Ha IPUIOCTHA IIOA3aKOHOBA  pPEIVIAMEHTalMs Ha OXpaHaTa Ha OINACHU TOBApH;
CTPUKTHHS JOCTBI 1O IMOJABM)KHUS BJIAKOB CbCTaB, BKJIIOYUTEIHO TATOBUS;, 3aHMKEHU
NIOKa3aTelu IIPU H3BBPLIBAHE HAa IPOBEPKM B M3IBIHEHUE Ha 3aKOHAa 3a 4YacTHAaTa
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OXpaHUTENHa JAEHHOCT W 3aKOH 3a OpbXHsTa, Ooenpunacure, B3pUBHHUTE BELIECTBA U
NUPOTEXHUYECKUTE U3JENHSI; OTCHCTBUE HA CTAaHAAPTHU M3UCKBaHMS KbM E€KMIIMPOBKAaTa Ha
OXpaHsBAILATE; HEMBIHOLECHHO B3aUMOJCHCTBUE MEXKIy PpalOHHWTE YyIPABICHUS Ha
,» | pAaHCTIOpTHA MOJIMIHSA U TE3H OT 00JacTHUTE qupekuuu Ha MBP u cTpykTypHHTE 3BeHa Ha
['maBHa nupexumsi ,, [loxkapHa Oe€30MacHOCT W 3alIUTa HA HACEJICHUETO; Hee(EKTUBHO
U3I0JI3BaHE Ha aJMUHHCTPATUBHO HAaKa3aTeJIHHUTE pa3mopendu Ha 3akoHa 3a dYacTHATa
OXpaHUTENHa JAEHHOCT M 3aKOH 3a OpBXKHsTa, Ooenpunacure, B3pUBHHUTE BELIECTBA U
NUPOTEXHUYECKUTE U3ACIUA U JIP.

HN3Boau u MepKHu.

BbB BpB3Ka ¢ JAeiiHOCTTa IO OXpaHa Ha OMAcCHU TOBApH C JKEJIE30IIbTEH TPAHCIOPT, Ha
0a3aTa Ha U3CIEABAHUS, IPOYUBAHMS U HAOIOICHUS TIPABUM CJICTHUTE U3B00U:

JlefiHOCTTa Ha MOJUIEHCKUTE OpPraHW M YaCTHUTE OXPAHUTEITHU (PUPMH, CBHp3aHa C
OXpaHaTa Ha OINAacCHU TOBapHU C IKENE30NbTHUS TPAHCHOPT TBBPIE PAIKO € OOEKT Ha
o0chKIaHe, 3a pa3jiiKka OT JeHHOCTTa [0 OXpaHa Ha IEHHHU IPATKU U TOBapH, U3BbPLIBAHU C
aBTOMOOMIIEH TpaHCcropT. OMacHOCTUTE U BUCOKHUSI PUCK, CBHP3aHU C TPAHCIIOPTHPAHETO HA
OIACHU TOBApH IO XKEJIE3HMsI ITbT, HaJlaraT peaJu3upaHeTo Ha aJeKBaTHU MEPKH 3a TSIXHAaTa
CUTYPHOCT U 3alIUTEHOCT.

Creuun¢urynara 06CTaHOBKA M YCJIOBHSI Ha TEXHOJOTMYHUS MPOLEC B )KEJIE30IbTHATA
uHGPACTPYKTypa U TPAHCHOPT, KaTO 4acT OT KpUTUYHATA MHPPACTPYKTypa Ha cTpaHarta, B
KOMOMHALMS C pa3HOOOPA3HUTE XapaKTEPUCTUKH U CBOMCTBA Ha OMACHUTE TOBAPH, Ch3AaBaT
OCHOBATEJIHM MPEATNOIOKEHHUS 3a 3aIJIaxy 3a )KMBOTA U 3/IpaBETO HA M'bTYBAIIMUTE TPaXKIaHHU,
JUTBXKHOCTHUTE JIMIA OT TPAHCIOPTHUTE KOMIIAHWM, HAHACSHE HAa MAaTepUaIHU U (PUHAHCOBU
HIETH Ha PA3IUYHU CHOPHKEHUA M 00ekTH. J[elfHOCTTa Mo oXpaHa Ha OMACHU TOBapU HE €
JIOCTaThbYHO €(PEKTUBHA(JJAHHUTE ca OT MPOBEACHO EMIUPUYHO  COIMOJIOTHYECKO
W3CIIC/IBAHE).

ExunupoBkaTa(IM4HM TOpeana3Hd M 3allldTHU CPEACTBAa) HAa OXpaHsIBAIIUTE
CIIyKHUTENU He € ChoOpa3eHa ¢ HUBaTa Ha PUCK OT HapaHsIBaHe, 0O0razsBaHe U Jp.

Crenun¢ukara Ha 1eHHOCTTa [0 OXPaHa HA OMACHU TOBAPH C YKEJIE30IIbTEH TPAHCIOPT
Hajara, perjlaMeHTUPaHEeTO ¥ B OTJENEH MO3aKOHOB HOPMATUBEH aKT.

CpBpeMEHHHUTE 3alylaxd OT TEPOPUCTUYHU IMPOSBH OCOOEHO B JKEJIE30MBTHUS
TPaHCIOPT, IPEAINOJarar npepasriex/IaHe Ha pe/ia 3a oXpaHa Ha OIacCHU TOBapH.

Bopeku pernamMeHTHpaHUTE M3UMCKBAHMS, JIMIICBAT TOYHU KPUTEPHUM 3a BIU3aHE U
MIPECTOSIBAHE B JIOKOMOTHMBHTE HA JIMLA OT OXPAHATA.

Opranute 3a ,lloxkapHa Oe30macHOCT M 3allUTa Ha HAcEJIEHUETO HE pasnoJjarar ¢
JOCTaThYHA M CBOEBpEeMEHHa HWH(pOpMalMs 3a MECTOHAXOXXICHHETO M IBM)KCHHETO Ha
KOMIIO3UIIMH C OIIAaCHHU TOBAapH.

B Tazu Bpb3ka M ¢ 1el CHM)XaBaHE PUCKOBETE OT HACThIIBAHE HAa BpEOHU 3a
MKOHOMHMKAaTa W JKEJIE30IbTHUSA TPAHCIOPT pe3yJTaTH W NoJoOpsiBaHE Ha cpexara 3a
CUTYPHOCT, CYUTaME 32 HAJIOKUTEIIHO U3IIBIIHEHUETO HA ClleOHUme MepKu:

e Cp3/1aBaHe U IpUIaraHe Ha MoApoOHM MpaBUiIa 32 OXpaHa MPH MPEBO3 Ha OMACHU
TOBApH C >KEJIE30IIbTCH TPAHCIIOPT B PaMKHUTE Ha HapendaTa 3a OXpaHa Ha LEHHH MPATKU H
TOBapU WIJIM periaMeHTHpaHe Ha Te3W MpaBuia B oTAenHa Hapenda. Crnerudukara Ha
TEXHOJOTMYHHUS MpPOLEC Ha JKI TPAHCIOPT, Hajara periiaMeHTHUpaHe OpraHu3alusaTa Ha
OoXpaHaTa Ipu JBUKEHUE, PECTOM, IPeaBaHe U MPUEMAHE Ha OMACHUTE TOBApH, B MIOBEUETO
Cllydal MHOTO MO—pa3jMyHa OT OXpaHaTa Ha LIEHHU IPATKU U TOBAPH, OCHILECTBABAHU C
ABTOMOOWIIHUS TPAHCIIOPT;

e CpoOpa3siBaHe Ha JIEHHOCTTA MO OXpaHa Ha OMACHU TOBApPH C M3UCKBAHHATA 3a
0€30MacHU U 37JpaBOCIOBHHU YCIOBUS HA TPY/ B JKEJIE30MbTHUS TPAHCIIOPT;
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e [[punarane Ha CTaHAAPTHU W3WUCKBAHHS 3a W3IOJ3BaHE HA  3abJDKUTEITHA
EeKHMHUPOBKA OT 3allUTHU W TIPpEANa3HU CPEACTBA, NMPU OXpaHaTa Ha OIACHU TOBAapH,
HE3aBUCHUMO OT TOBA OaJIK Ta3u ,Z[GI\/'IHOCT CC OChIIICCTBsIBA OT HOHHHeﬁCKH 0pI‘aHI/I NJIN 4YaCTHU
OXpaHUTEITHU GUPMU;

e [Ipepasrnexnane Ha pela 3a OMpeAeNssiHE Ha TMOIABM)XKHHUTE BIAKOBH CHCTABHU C
OTIACHU TOBAPH, TIOJUICIKAIIHN HA OXPAHA;

° C'BFJIaCYBaHC nu YTB"bp)KI[aBaHG Ha pez[ 3a H’I)TyBaHe Ha CJ'I}’)KI/ITGJ'H/I oT oxpaHaTa B
TATOBHSI CHCTaB KaTO KpaiiHa MSIpKa M ONpPEeIsIHE Ha Te3U U3KIIOUYUTEIHUTE ClTydau;

e CpriacyBaHe Ha pej 3a MPEIBApUTEIIHO YBEIOMSBAHE Ha opraHute 3a ,,IloxkapHa
0e30macHOCT M 3aluTa Ha HACEJIEHUETO , C IeJ Ch3/laBaHE Ha OpraHu3alus  Ha
CBOEBPEMEHHOTO MM pearvpase, Ipu 3ariaxa OT Bb3HHUKBAaHE Ha W3BBHPEAHU CUTYaAIlUU MPU
MIPEBO3 HA OTIACHH TOBAPH C JKEJIE30ITbTECH TPAHCIIOPT, 0€3 3Ha4YeHUE 32 BPEMETO U MSICTOTO;

e lI3MeHEeHNE W JOMBIHEHHE Ha 3aKOHA 3a YacTHaTa OXpAaHUTEIHA JEUWHOCT, C IIed
BB3JIaraHe Ha KOMIIETEHIIMU U Ha ciyxwurtenu oT ['naBua [{upexuus ,.I'panndna monuuus ,,,
HpI/I oxpaHa u KOHTpOJ'I Ha OIlIaCHU TOBapI/I C JKCJIC30IIBbTCH TpchnopT Ha TCpHTOpI/IﬂTa,
o0oco0eHa MeXy TpaHUYHHTE Tapu Ha PemyOnuka bbarapus u cbeeqna nbpixana.
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EFFECTIVE SECURITY MEASURES IN THE TRANSPORT OF
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Abstract: The article discusses the security services as one of the important problems
of safety in the transport of dangerous goods, facing participants in implementation of rail
transport, which requires implementation of effective security measures, with purpose
preserve their integrity and security, during transportation, for not admission of the criminal
violations.

In the article are considered normative regulation and the functions of organizing and
performance of activities related to security of dangerous goods from"Transport Police" and
the security companies, the control activities in respect to implemented by private security
companies, protection of objects and dangerous goods in railway transport.

In the study are structured and analyzed the organization, management and
implementation of tasks to ensure security in the transport of explosives and other dangerous
goods by rail transport, are covering from a range of security measures divided into distinct
stages - preparatory, executive and final.

Conclusions are made about the need from the application of uniform rules and norms
for security of dangerous goods, pealized by police and security companies, which will allow,
improve the security environment in the rail transport and the objects of the railway
infrastructure, as part of the critical infrastructure of the country. In conclusion are defined
and proposed specific measures to reduce the risk of occurrence of of adverse effects and
improvement of the security environment.
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Knrwouoeu  Ooymu:  uxomomuuecka U COYUANHA — Kpusd,  AHMU-KPUSUCHU
nooxoou,koeguyuenm na 6eonocm, bBIT

Pe3wome; B paspabomkama ce nocmaesam Ha paszenexncoame HAKOU CbUHOCHHU
Xapakmepucmuky Ha nposeieHue Ha UKOHOMUYeCKama u COYuanina Kpusa y Hac, Kakmo u Ha
ompasiceHuemo Ha c8emosHama UKOHOMU4ecKa U QUHAHCO8Aa KpUu3a 6bpxy UKOHOMUKAMA HA
bvacapus. [locmasam ce gvnpocu 3a pasuuwgemo na ooxooume u Ha BHII (FBII) na enasa
om HacenreHuemo u op., 3a npuyunHume nopaou xoumo bvreapus e na nocieono macmo 6 EC —
27,no me3u u opyau nokazameiu.

bearapusi e cTpaHa ¢ OTBOpeHa Ma3zapHa HMKOHOMHUKA. T € yacT OT TJI0OaIHOTO
CBETOBHO CTOMAHCTBO. ['noOanu3anusTa HE € HEI0 HOBO B HMKOHOMHUYECKHS HHU >KHUBOT.
Heitnure xopeHH MOXKe Ja MPEOTKpUEM Ollle B AbJIOOKA IPEBHOCT, a B O-HOBO BpeME U Ha
HACTOALIMS €Tall B HOB KauyeCTBEH MOMEHT Ha pas3BuTHe. (CienoBaTeNHO perecHusTa Ha
riio0aHaTa MKOHOMHUKA Ce 0Tpa3siBa €CTECTBEHO BbpPXY CTONaHCKUTE mpouecu B P.bearapus.

HNxoHoMu4ecKknTe KpHU3H ca Oeler 3a JbJI00KH IPOMEHHU U TIOCIIETUIIN 32 BCEKH YOBEK,
3a BCSAKO MPEANpUATHE, 32 BCAKA HALMA U 32 LISJIOTO YOBEYECTBO.

J 3a m3xola OT MKOHOMHMYECKATA M COUMAJIHA KPH3a W AHTHKPH3UCHHTE
MOAXO0AN

Cpen MHOroOpoiHUTE KpU3K UKOHOMHYECKATa U COLlMalIHA KpU3a € Hal-BuauMaTta. Ts
MO’KE€ JIOpW OIlle Mpeau Ja € 3aBbpliuia (3alloTo ce MpuiaraT H pelleHus MPOTUBHO Ha
37[paBUs pazyM) Ja MOPOAU HAKOJIKO ApyrH. Taka, ye Haja cBeTa, KAKTO U HaJ| )KHUBOTA HU, ca
HaJABUCHAJI XWUJISAM 3aIlJIaXH BbB BpEMeE, KOraTo C€ 0OYepTaBaT U HEBEPOSTHU Bb3MOKHOCTH.

3a 1a ce NPOMBKHE YOBEK MEXAY MEPHUIETUUTE, 1a U30erHe Hal-JIOIOTO U /1a U3BJeUe
1oJ13a OT Hail-ToOPOTO, € HEOOXOJMMO TPeIr BCHUYKO Ja pa3depe Te3u KpHU3M, Ja aHATIU3Upa
BCEKHU TPYC, BCSAKa 3aruiaxa, Ja MpeIBUIM BCsKa aTaka U J1a U3MpeBapu TEXHUS XOJ, 3a Jia Io
BITUIIIC BB B3MOKHUTE BAXKHHU TCHIACHIINH 3a OBbaenieTo. [1]

Haii-epukacHata Teopuss 3a CMEKYaBaHE Ha TOJEMHMTE LMKIUYHU KojieOaHHs B
CTOIAHCKaTa JEWHOCT € MpeajokeHa OoT OpuraHckus MKOHoOMHUCT J[xoH Meilinapa Keiinc
(1885-1946). Toii ce cmsTa 32 UKOHOMHCTA, HAMEPUI U3X0Ja OT MKOHOMUYECKaTa KpH3a mpe3
30-te rogunu Ha 20 Bek.
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Ts ce npunara ot npuBbpkeHUIUTe Ha KeliHC 1 HeroBuTe onoHeHTH. [Ipenopsua ce
ot HoGenosure naypearn no uxoHomuka - Ilom Kpyrman, J[xoysed Crurnun, Maiikbia
Cnemnc,