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TPAHCIIOPTHO OBCJIYKBAHE HA JMCTPUBYLIUSTA B I'PAJIA

Pestome: B paGotata ¢ HanpapeH Nperici Ha CbCTOSHMETO Ha TPAHCHIOPTHOTO
obc1yKBaHe Ha TMCTPUOYLMATA B YCIOBHATA Ha rpaj ¢ ronemuna ot 100 000 1o 200 000
skutenu. HacoueHo e BHuManneTo 3a ycnoeuste B rpaa Pyce, KoitTo e eann ot | (-te Haii-
rosemu rpajose B Buarapus. Ha ocHoBara Ha HanpaBeHo npoyuBaHe 3a CTOWHOCTHTE Ha
€KCIUIOATALMOHHHTE [OKA3ATENH TPH 3aMAHA Hit KOHBEHIHATHUTE TPAHCTIOPTHI CPEACTEA
sapswksann ¢ JIBI ¢ enextpuuecku e mHanpaBeH wu3BoAa 3a edeKTHBHOCTTA O
U3110/13BaHe Ha eIEKTPOMOGHIIN NPU ANCTPUGYLIMATA B rpajia.

1. Boienenne.

Bansnnero va ypbanmsaumsta npes nocieqHUTE ACCETMIETHA J0BEAE 10 yBenuapane Gposi na
HACE/ICHMETO B TPAJOBETE W [bCTOTATA HA 3aCTPOABAHE C JKMIMUIHM CIPAjd., MArasuHu u Apyri
obliecTBeHo nonesHu ofekt. B pesynTaT Ha TOBA M Ha YBEIMUYABAHETO Ha Opos Ha AMuHMTE
TIPEBO3HM CPE/ICTBA C KOMTO [IbTYBAT JKUTENUTE HA IPA0BETE MO MBTHATA MPEKA B TAN, KOATO OCTABA
C HEMpOMEHEHa MPOIyCKaTeNHa CoCOGHOCT, BB3HUKEAT OMALIKK W 3aAPLCTBAHMS 110 KITIOHOBHTE
yauuu W kpberosuina. Camo sa noceanute 10 roannu, or 1998 10 2008r., 8 Bbarapus Gpost Ha
BJIEKaUnTE, TOBAPHUTE W JiekuTe aBToMOOHIM ¢ Hapazhan ot 2 051 618 Ha 2 665 357, koero e eHo
yBeauuenue ¢ 29,9%. Kato aenbT Ha yBelMueHHe Ha TOBAPHHTE aBTOMOOHIM ¢ 23.5%. a Ha nekute
asroMoOunm 30.7%, [3]. Hapen ¢ nusnuTe npeBo3Hm CpeACTBa U OOLIECTBEHMA IPAICKH TPAHCTIOPT —
aBTOOYCH, TPOJICHOYCH, TAKCHMETPOBH aBTOMOGMIIH. 110 FPAJCKaTa MbTHA MPEka CC OCLILECTBABA 1
JI0CTABKATA HA CTOKM /10 ThPrOBCKWTE M TPOMUILUICHHTE OOEKTH, KYPHEPCKHTE M MOLICHCKMTE
yeayru. ITlopaam CHIHOTO HatoBapBaHe Ha rpajckata MbTHA Mpexa ¢ NPEBO3M Cpeicisa
NPE/M3BUKBAHETO HA 3aAPbCTBAHMS, KOMTO OT CBOA CTPaHa BOAST A0 BPEMEHHO OJAOKMpaHe Ha
JBHKEHUETO M W3HEPBAHE HA ITbTYBAUIUTE Ca MPEANPHETH OTPAHHUYUTEIHN MEPKH, KOUTO B H3BECTHA
CTerNeH HamaisBar Bb3JEHCTBMETO HA NPEBO3HMTE CPE/CTBA, M3BLPLUBALLA AMCTPUOYUMS B rpana.
TakuBa petuenns ca: Ch31aBaHE Ha MAPLIPYTH 34 JIBIKCHUE HA TOBAPHM aBTOMOGH/IM ¢ OGO Tero
Haj 10 ToHa; u3Mon3BaHe OCHOBHO Ha MPEBO3HHU cpeicTBa ¢ ToBapoHocumoct /10 0.8 Tona u g0 1.8
TOHA 33 MO-TO/EMU TOBAPH; U3BBPLIBAHE HA MPEBO3MTE OCHOBHO MPE3 HOLLTA, KOFATO HATOBAPBAHETO
Ha YJIHMHATA MPeXKa € Cabo WM B CTPOIO PErIaMEHTHPAHM YaCOBM MHTEPBANK 1Ipes aeus, [ 1].

Jpyr npoGnem 3a rpajoere € CBbP3aH C OTACSHWTE MAPHUKOBH IA30BE OT aBTOMOGH.IMTE B
rpajosere. Toa ce ALJDKM Ha M3MON3BAHETO HA NPEBO3HM CPEICTBA C ABUIATENH € BLTPELLHO FOpeiic.
padoTeLLM OCHOBHO ¢ Te4HH FOPHBa: GEH3MH M M3ENORBO FOPUBO, PAAKO ra3008pasHu: nponan-Gyras
M METaH, NOHEKEe OCHOBHATA 4ACT OT aBTOMOOM/MTE. M3MON3BAHM OT (MPMHTE 3a TPAHCIIOPT, ca
CH3JAJCHH OT 3aBOJA NMPOM3BOAMTEN 1a paboTsT ¢ Teunn ropuea. Tosa oT cBos crpana Hacousa
BHMMAHHETO KbM HM3MO3BAHETO HA MPEBO3HM CPEICTBA, OTrOBAPALIA HA TO3M €Tall HA HOPMHTC 3a
exostoruunoct Espo 3, Espo 4 u EBpo 5 uiu apyr antepHaTHBEH ekonornuen tpancnopr, [2].

2. Hsnoxenne.
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2.1. O6ma XapaKTepPHCTHKA HA TPAHCIIOPTHOTO 00C/IyKBAHE HA [PA/IA.

TosapHuTe NpeBO3M ca CHINECTBEHA YACT OT TPAHCTIOPTA HA ChBPEMEHNHs rpad. Te BAMIAT Npsko
BBPXY HKOHOMMKATA W 3a/10BOJIABAHETO Ha nﬂTpQGFOCTHTS Ha JKUTEIWTE Ha Ipajia v ca OCHOBEH
(akTop 3a 3aXpaHBaHe Ha MPOM3BOJCTBEHHTE W THPICBCKMTE LICHTPOBE ¢ HEOOXOIMMUTE CYPOBHHU 1
CTOKH, KAKTO W BbPXY [IPEKUTE 33 HACEICHUETO KYPHEPCKH, MOLICHCKH H PYTH YCIIy ',

JIBMXKEHHETO Ha BXOMMIIMTE M M3XOIAIIMTE TOBAPHM MOTOUM B €AMH OT rOJCMHTE rpajioBe B
Buarapus, rpaa Pyce ¢ okono 150 000 sxurenn 3a riepnoaa 2004-2007r. Moke aa ce 0T6eesKM, Ye ca
npeBoseHu cpeano okoo 2 300 000 toma ToBapu Ha roauua (Gur. 1.). AHATHIBT Ha TEIM NOTOIH
TI0KA38a, Y€ MMA CPABHUTENHO €HAKEM O0EMM HA BXONFUIMTE M W3XOMAILM TOBAPHHM [OTOLM, KaTo
M3XOSLUKTE NPE3 LENUs MEPHOL €a ¢ OKOMO 15% MO-rosieMu 0T BXOALLM

Mata6 1 cm = 2 man. ToHa

@ur. 1. Bxopsuu M M3XOAAIIM KOJWYECTBA TOBAPW, NPEBO3EHH MPH BHTPELIHUTE aBTOMOGHIHM
npeBosu 3a nepuosia 2004 - 2007 r. g rpan Pyce [4].

[Nocouenute Ha dur.l. NOTOUM OCHOBHO Ca NPEECIEHM MO CH3AAACHUTE B [Pala MaplipyTH 3a
JIBWKEHHE Ha aBTOMOOMIHM ¢ ToBapoHocHMocT Han 10 Toua. 3a rpas Pyce mapuipyrure ca caeanure,
(ur.2):

- Oyn. Buarapus — Gy, Tpetn mapt - 3anajHa npoMuLLIeHa 30Ha;

- Gyn. Tperu mapt — yn1. Epma — yi1. M. Croiikos — Pycencka kopaGocTpouTentuiia:

- Oyn. Buarapus — Gyn. Tyrpakad — M3rouna npomuiiLieHa 30Ha;




[image: image3.jpg]- 6yn. Buarapus — Gya. Jlnnmuk — Motorexnuka — yi. us. Beasp — ya. Toreaam wau 6y Junnuk
— kpberosuie Onumn — yi. H. [lerkos — 3a Cknanoea 30Ha;
- Oya. Tyrpaxan — yi. Jlopocron/ya. [ncka — yiu. Tynua —ya. H. [erkos.

@ur.2. Mapupyty B rpaa Pyce 3a JIBMjKeHUe Ha aBTOMOOHIIN ¢ TOBapoOHOCHMOCT Haa |0 Tona [1].

Enana roisima 4act oT TOBApUTE € Peaiu3npaHa J10 SKIIMILHUTE CrPAM 1 OCHOBHUTE MPHTETaTe HN
UEHTPOBE, KATO MArasuiu, yYWIHILA, TOWEHCKH M KYPHEPCKH MYHKTOBE 0 OCHOBHATA MpEska Ha
rpaja. [loTouuTe, KOMTO Ce ABMKAT MO IPajickaTa Mpeka OCHOBHO C€ PA3AEIIT MEKIY

- JIEKUTE aBTOMOGHIIH (JTM4eH, CiiyKeGeH M TAKCHMETPOB TPAHCHIOPT);

- MACOB IPaJCKH MbTHUYECKH TPAaHCTOPT (aBToByCH. TponeiibycH):

- aBTOMOGWIH 3a TOBapHM TPeBO3W. KaTo B 3amHCMMOCT OT PaspelluTenus PeKHM B rpaja,
aBTOMOOK/IUTE 32 TOBAPHU NPEBO3H CE PA3/IE/IAT HA: TEKKOTOBApHHU Haj 10 TOHa, KOMTO Ce ABMKAT 110
CIELMATHO ONPEAEeHH MAPLIPYTH; aBTOMOOKIM ¢ TOBAPOHOCHMOCT A0 10 T, KOMTO Ce pasjensT Ha
ABTOMOGH/IM ¢ OTPAHHMCH PA3PEINTENCH PEKUM W TOBAPOHOCHMOCT Hail 1.8 ToHa W JiekoToBaphu
ABTOMOGHI/IM C HEOTPAHHYEH PA3PELLIHTEICH PEXHM, KOHTO ca W npeobaanasauw - Hai 60% ot napka.
M3BBpLUBALL MPEBO3H B rpaia, ¢ TosapoHocumoct 1o 0.8 towna. Tlpeaumcrsara na nocoueHara
OpraHM3auns AaBarT BL3MOKHOCT, IpaibT ja Gbie pasroBapeH OT rojieMute TOBapHi aBTOMOGH/IN,
KOWTO Ca MPEANOCTABKA 34 3aTPY/HSIBAHC HA IPAICKOTO JIBIWKCHHE M OCUIYPABAHE HA HO-BMCOKH
CPE/IHN CKOPOCTH M 110-0€3011aCHO NPH/IBHKBAHE.

Ot 2ipyra cTpaHa MOraT 1a GbaT I0COYEHHN CIGIIHMTE HEraTUBK OT TpaHenopra. [3:




[image: image4.jpg]- TPAHCHIOPTBT HE HATPYIBA [10;10KHTENHA CTOHHOCT BbPXY MPOAYKTA, a CC SIBABA CAMO
JOMBAHATENCH Pa3XOs, KOHTO ce 200aBs KbM LieHaTa 12 IPOIyKTa M 10 PABH 1O HEKOHKYPEHTCH:

- NOBHILABA PA3XO/IMTE 32 PECYPCH H €HEPIHsI:

- NOBUIIABA 3aMBPCABAHETO HA OKOJMHATA CPeld M Bb3AyXa B IPajOBeTe ¢ OTNAABYHMTE OT
HPOLECHTE Ha ropene oTpaboThin rasose, wyM (76-80dB), oTnanbunu Matepuain — ropiea. vacia,
AHTU(PH3N, KaydyKOBH H3IENHS U P.:

- BIWsie HEraTHBHO BLPXY 3/PABETO HA XOPATa, KATO JIOBEKIA JIO 3/PABOCIOBHH NPOGIEMH. CTpEC.
CMBPT, HAPAHABAHK, NIOBULIABAHE Ha PUCKOBETE 3 3260JISBAHUS U CMbBPT;

- HAMAABAHE HA 3EMCHHTE MUIOUM — NAapKOBE C TPEBHM M FOPCKM MLIOULH. OFpaHMuaBane Ha
BOJIHHUTE MJIOLH W Ap. 10Pa/IH M3rPAKIAHETO HA MH(DPACTPYKTYpa.

2.2.MapumipyTH 1 MOJETH 32 ONTHMH3ANMSL HA PEBO3HTe.

[lpeobnanasaua 4acT OT MapWpyTHTE 3a TPAHCHOPTHOTO OGCIYKBAHE HA Tpaja Ca pasBOHI,
chOmpatentu 1 pasposHo-cuOuparesinm [3]. 3a Takusa MaplIpyTH ca XapakTepHu MOAENM OT BUAA
nocoueH Ha ¢ur.3.

[lpu Hanu4me na m wsnpataun, oGpasysain MHOKCCTBOTO (M}, OT KOHTO Ce NPEBO3EA TOBAP Kb
1 nonyyareny, obpasysain MHoxkecTBoto /N} (hur.?). OGeannennero na ABete MHOKecTBa (MU
00pasyBa MHOXKECTBOTO HA BCHHKH KOPECTIOHMPALLIH TyHKTOBE.

m
Hsnpawauu

Honyuamenu

®ur.3. Cxema Ha PasIoNoKEHHE M BPB3KH MEIKY KOPECTIOHAMPALLHTE TIHKTOBS

Beeku j-tu (j=1,2......,m) u3npauiay 3a onpeziesie 1epHo OT Bpeme usnpawa O, (U 20) eannnum
C/HOPO/ACH TOBAP, & BCEKH i-TH (I »1) monyyates noayyasa G, (G,20) eMHHLE TOBAP 3a ChILM
NEePHOJ OT BpeMe.

3a U3BBPUIBAHETO HA MPEBO3UTE Ce M3NO0I3BA Napk oT / aBTOMOGHAA, BeekM k-Th /K~ /.
KOMTO C TOBAPOHOCUMOCT Gy (§4=0) emuuu.

Hexa m=1 un>1, 1.e. eaun otnpasuten (m3npaiai: O eAMHHUM TOBAP) CHAGABA 1TOBEYE OT €M
nosyuares, nonyyasat G,(i=1,2....n) eaunuun Tosap. B tosu ciyuait Gpost Ha KopecrionupaiiiTe
NyHKTOBE € n+/.

llpremavie, 4e cbuiecTByBa Ganane MesLy HINPATEHOTO W NOYMEHOTO KONMHECTBO TOBAP KAKTO,
NIPY BXOJISLUMTE W M3XOaswmMTe notouu ot dur.1. Torasa ¥

L), ot
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B OTMpaBuTENs MMa noseye eautuLm (O — Y G, ) TOBAP OT HEOGXONMMOTO KONHHECT 180. Tosu ciyuaii
=]

(2) ce npusexna kuM (1), kato croTBeTHITE CHMHHLM OCTABAT KATO 3a11ACH B W3NpalLa‘a,
Mpu

0<3G, 3)
i=l

n
TOBAPBT HEOOXOAMM 3a MoyuaTenuTe ¢ noseye (¢ .G, —0 ennnmum) o1 waruunms 5 u3npaLaamTe.

=

B 031 cityyali ce BubBeskia npHOPHTETHOCT Ha 10CTaBKITE.
Muosxkecteoto sasku N ce mpeictass ¢ ¢ noamHoskecTRa
MPHOPHTET, Kato N; U N,...... UN,=N u N; N,

paHKnpaHn o

N/|-MHO)KECTBOTO OT 3a5IBKH ¢ Hali-BHCOK npHopHTeT;

N

- MHOKECTBOTO OT 3aBKH C HAH-HUCHK NPUOPKTET.

Ako ZGQZG =0,
teNa =1
TO OT pasrekiaHe H3KIOUBAME 3asBKHTE C  Ha-HUCHK npuoputer (T.¢. 3asBKMTE O1

noavHozkecTBoTo N,). Torasa npn ZG, < (). 70 3a/1a4aTa Ce NPHBEKIA KbM caydan (1) wan
ENUN,ULN,
(2). B npotHBen ciyuait mpogLIKABAME C M3KIIOYBAHETO Ha 33SBKM OT CleiBaliute o
MPHOPHUTETHOCT MOAMHOMKECTBA H OTHOBO (POPMAITHO MPUBEKIAME 3a1a4aTa (3) kBM (1) uam (2).
Heka {G,,G,,....,G,} e TOAPEICHO MHOKeCTBO (1.€. Gi<G, 1,32 i=1,2,..n-1).
AKO pasnonarame ¢ efHH aBTOMOGHA ¢ TOBAPC HOCHMOCT q.
[lpu ¢>G; 3a i=12,...n
BBL3HHKBA 32124474 32 N1PEBO3 HA TOBAPU B MATKH NAPTH.IM 10 PA3BO3HM MapuipyTH.
Mpu g <G, sa iziy, i=1,2,..i;..n
TIPUBEIKAAME MHOKECTBOTO /G BbB Biaa (4)

GG, G,

G, v
(=] (re. s e usnara wacr or genenmero Ha G v g, nau

..... Gy 4)

CpaBHUMO No Moaym u G, <g.

Tosapwr sq ce npeeosea no s nuneiinn oBpatumin MapuipyT {0 —i-—»();
3a MHOKECTBOTO (4) OTHOBO BB3HHKBA 3a7auaTa 32 NPEBO3 HA TOBAPH B MAIIKH NAPTHAN.

Hexa asTomoGunute ca / Gpos ¢ TOBAPOHOCHMOCT CLOTBETHO 1,4,
TOAPEACHO MHOXKECTBO (q4<Gy.;, 38 k=1,2,.....,I-1).
Hpu ¢,>G,, i=1,2.......n oTHOBO BY3HKKBa 3a7aua

G CHALM W [q,.q0...q) | €

2@ NPEBO3 HA TOBAPH B MASIKH NAPTHIH.




[image: image6.jpg]pu ¢4<G, 3a k>k, npusekaame MHOKECTBOTO G BLE BMaA (4).
OT ropHoTO cilefBa, Ye MHOKECTBOTO G BMHATK MOKE 1a Ce NPEACTABU OT Buaa (4). Kbieto
BB3HHKBA 33/1a4aTa 3 NIAHHPAHE HA NPEBO3H HA TOBADH B MAIKH NapTHIM.

-0), uenmsT ToBap Moske aa Guje A0CTaBEH A0 MOMyuATENHTE OT

Mpn G, smaxg,, (k=12..
=1

©/1MH aBTOMOGM 33 eJIUH MapLIpyT.

[pu ;(J, > mkaqu.(k =12,
Kpail npu usnpaiuaya.

Ipu m>1 w n=1. Beexn or wanpauwaumure, usn pala KbM eaumn nomywaven O, (j=1.2,
CAMHALA TOBAP BH3HHKBA 3a/1a4aTa 33 CHCTABSHE HA TAKA HAPEUCHUTE CHOMPATE/HHU MapuipyTi

Heka m>1 n n>1 (m<<n), v.e. m3npaimauute ca noBeHe OT €/IMH, @ ONYHATENNTE Ca MHOTO HOBEHE
OT M3MpaLayuTe. i

MHOKECTBOTO Ha Te3H 3a1a4i MO3Ke /1a Ce PA3Ne/ Ha JABE MOAMHOKECTBA,

EAHOTO MOAMHOKECTBO € TOBA, NPH KOETO MHOKECTBOTO Ha NoyyaTenuTe e pasduIo Meskay
HM3NpallaiuTe Taka, Ye BCEKH MOJy4ares ce CHab/ABa OT €H M CaMO OT €JIMH H3MIPALLAY, T.¢. BCeKH
M3Npallad MMa CBOS 30Ha Ha oOcayksaHe W ofesnevaBa CHaGAABAHETO caMo Ha “CBOHTC™
noJyyaTeny.

Ako { M} € MHONKECTBOTO HA U3MPALLAYHTE, CHAGAABALLM i-THs Moayvaren, To

/) ciieaBa fa ce MOCTPOM MOBEYE OT €AMH MAPLIPYT'C HAYATO W

)

|M=1, i=1,

KBAETO M, € MHOXKECTBOTO Ha M3IIpallaunTe, CHAGIABALLA i-THs nojy4aren;
‘M‘\ € Oposi Ha €NIEMEHTHTE B MHOKECTBOTO M,

JpyroTo noiMHOKECTBO € 3a NPOTHBONOIOKHA NC: opranusaums (opma, Korato BeekH Hosysaresn
MO3KE Ja MO/Ty41 TOBap OT BCEKH M3Mpaiiay

Mi|=m, i= .

Meicay Tesn Kpaiinn ciiysan ¢ BL3VOKHa MEKAMHEL OPMA, KOFATO HIKOH nofyuarean Morar aa
TIOJYHAT TOBAP OT HAKOM (HO He 00e3aTeTHO OT BeUKit) n3npatuaun. Torasa:

1M <im, i=1.2,..

B nociennne nea cyyas sanauata Moke fa ce pasdue Ha no-npocti, peluasaiiku 3anadata sa
3aKPENBaHe Ha MOAYHaTEINTE KbM OTIPABHTENUTE.

2.3. M3noa3Bane HA aITEPHATHBHH MPEBO3HH Cp,
TeUHHTE ropHBa.

CTBA, 32/IBHKBAHH C TOPHBO Pa3jiH4HO OT

Tlpn BeHukM MapLIPYTH 3a NpEEO3BAHE HA TOEAPUTE ca MIMOM3BAHM MPEBO3HH cpeacTBa ¢
ABMrTE/M C BLTPEUIHO rOpeHe, paGoTenty ¢ TeUHM 1 ra3006pasy ropua (GeH3nH, JH3IEN0BO 10PHBO,
nponas-Gyran, mMetaH). OTpaGoTHiuTE ra30Be OT Te3it ABTOMOGHIN Ce OTACIAT H OCTABAT. HALLLUIO B
TPAlCKUTE 30HH, KBAETO €A M KAIHILHATE 30HH. OCHOBHO JHEBHUST NMPOGer, KOMTO ce W3MUHaRA O
NPEBO3HATE CPEACTBA M0 pasriielaHuTe MapLIpyTv B rpaia e B rpanuuurte ot 80 10 150 kv, Karto
Tpsi0Ba j1a Ce MMa B NPEIBHL, Ye aBTOMOGMIIUTE He ¢ JIBHKAT CaMO 1O eIHH MApHLIPYT, & MO HAKOIKO
KOWTO OGMKHOBEHO ca B rpanmunre Mexay 5 u 30 kv. ToBa nasa BLIMOKHOCT 14 ce HOTBPCH
BAPHAHT, TIPH KOITO BMECTO ABTOMOGHIH € ABHIATEIIN C BLTPELLHO FOpeHe ¢ TOBAPOHOCHMOCT 10 0.8
1 1.8 ToHa, 1a ce UINON3BAT AITEPHATHBHH NPEBO3HH LPEICTBA — ECKTPOMOBILIH.

Io npoexr Green Post, [S] Gewe napbplieHo H3csie1Bane B yeioBuATa Ha bwarapeku nomn EAJT,
rpaj Pyce no chiuecTByBaiyuTe chOMpATEnHI H Pa3BOTHY mapuupyTH. Ha (dur.3) e nokasan eaun ot




[image: image7.jpg]H3CIe/BaHNTE ChOUpaTeNHUTe MappyTH, [IpU M3C/ie1BAHETO, M3NOAIBAHKST JICK ABTOMOGHA BA3
2104, Gewe 3ameneH ¢ enekrpomoGui Free DUCK, npoussoacteo Ha Jlykatn Eneprus,
NCMEUHanU3upan 3a NPEBO3H Ha MOIEHCKH NPaTKy. ((Hr.4).

Towencka _,@ e o C'
CTaHLms ~— D)

Dur. 3. Cxema Ha cbOHpaTeneH MapLIpyT B rpajt Pyce, BKIIOMBAIL MOWeHCKATA CTAHLAS 1 22 KYTHU

Pesynrarure or usciensaneto nokassar, ue: AbiKMHATA Ha KpbIoBHA chéupatenen MaplpyT ¢
17.77 km: texunueckara cxopoer 20,35 km/h; excnioaraumonnara ckopoet 17 km/h: Bpemero 3a
ABwikenne 2885 sec: o6u0To Bpeme 10 MapipyTa 3761 sec (63 min); CPEIHOTO BPEMe 3a NpecToii
MIpH MOWIEHCKa KyTHa 3a chOupane na nucmata 40 sec. 3a nocouenus MapiipyT ce okaipa, ue
C/ICKTPOMOOHIIBT  M3BbPUIBA PaGoTa 10 CHOMPAHGTO Ha NHMeMaTa, KaTo 3amectsa yeneuto
TPAAMUMOHHO HM3MON3BAHMS JIeK aBTOMOGHI. PesymrarsT mokassa 1o0pa npakTvka 3a samsHa Ha
TPAAMUHMOHHHS NApK C aNlTepHaTHBEH, [6].

IlpemuHaBaHeTo KbM no-ekogoOrHueH TPaHCNOPT Ce YACCHABA OT MO-MA/IKMA NPODer, KOuTo
M3MHHABAT MPEBO3HHTE CPEACTBA, KAKTO M NO-HHCKATA CKOPOCT B IpajioBeTe, KoSTO 3a Buirapus ¢
orpanuuena 10 50 km/h.

3a Gwaeiuo BHEAPABAHE HA ANTEPHATHBHU IPEBOIHH CPECTBA B rpaja e HeobXOAUMO H3rpakiane
Ha MH(PACTPYKTYPA ChC 3aPSIAHM CTAHUAM M M3GOp 1A TOAXOAALIM 32 M3IBBLPUIBAHE HA [PEBO3HMTE
enekTpoModun. Ilpu Takasa opranusauus Ha paboTara e BE3MOKHO HAMATABAHE HA OTAEASIITE B
TPajla EMUCHH OT M3TOPE/IM ra3oBe OT aBTOMOGHIIMTE, W3BLPLUBALIM KYPHEPCKH W MOLIEHCKH NPEBO3H,
MPEBO3H Jla TOBAPH 10 M OT MPHTEraTE/HWTE UCHTPOBE, KATO MArasuHM, NasapH. CKIafose.
NPEANPUATHS 1 PHPMU.

@ur. 4. O6uw Bux Ha enekrpomodun Free Duck




[image: image8.jpg]3. 3akmouenne.

Pesynrarute or nanpaBeHoTo WicienBaHe MOKA33AT, Ue € BHIMOKHO TPaHCNopTHaTa AeHHOCT.
CBLP3aHA C TIPEBO3 HA CTOKM M NOMICHCKH NHCMA K NIPATKH B [PA/IOBETE YCIIEUIHO 2 CC H3BLPIIBA OT
€IeKTPOMOOHIH ¢ ToBapoHOCHMOCT 10 0,8 Tona 1 npoGer ¢ eaHo 3apesxkaane 10 150 ku.

3a na Obje ycnewHO W3BLPUIEHO BHEAPABAHETO Ha enekTpomModuiu B rpai. karo Pyce e
HEOOXOAHMO M3rPAIAHETO Ha MHDPACTPYKTYPA ChC 3upAAHU CTAHLMH 1 1360p Ha eneKkTPOMOOHIN ¢
TEXHHUCCKU MOKA3ATEIH, OCHTYPABAIM ANTEPHATHBHATA 3aMsIHA HA TPAAMLMOHHO M3NOI3BAHMTE
ABTOMOGH/IH 32 TPAHCTIOPT B rpajoreTe.

Iloakpenara oT cTpana Ha AbpKaBaTa U OBLMHUTE BAACTH C JaHBYHU U PUHAHCOBH CTMYIN 1
PEKJIAMHU  KaMIIAHWH, KAaTO MbpBa CTbIKA MPU CTAPTHPAHE HA KAMMAHMSTA 3a OOHOBABAHE HA
ABTOMOGHIIHHTE NAPKOBE C EKOJIOMMYHM MPEBO3HH CICICTBA € €HO OT HEOGXOLUMITTE YCIAOBHS 3a
YCHELIHO peaiu3npate Ha Takasa JefHocT.
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ABTOpHTE GNArOAAPAT 33 NMOAKPENATa, CHTPYAHUIECTBOTO H ChACHCTBHETO Ha Jyxatu Eneprus
TOAKPENUIN U3CTICBAHETO.

IpoexrsT ,,GREEN POST” € noapenen upes bunancupare or Murenurentha eneprus sa Lspona,
KOWTO € el O(HIMANIeH MAPTHBOP B KOMNAHKATA 32 BH30GHOBAEMA CHEPrus Ha Egpora,

Mscnensarusra ca nonkpeneny no sorosop Ne BGO51PO001-3.3.04/28. Ionkpena 3a paspuine
Ha HaYUHWTE KaJIpH B 00/1ACTTa Ha MI/KCHEPHUTE HAy 1M U3CICABAHNS W HHOBALMHTS, MpoexTsbT ce
OChLUECTBSBA C (MHaHcoBaTa moakpena na OneparuBHa nporpama ..Passurve Ha voBewKHTe
pecypen” 2007-2013, chdunancupana ot Eponeiickis coumanen donz na Eporieiickus cbios™.
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TRANSPORT SERVICING OF THE DISTRIBUTION IN CITY

Abstract: This work gives an overview of the state of transport services for distribution
in a city with size of 100 000 to 200 000. The attention is directed to the conditions in
Ruse - one of the 10 largest cities in Bulgaria. Based on a survey of the values of the
performance in replacing conventional vehicles powered by internal combustion engines
with electric, it was concluded on the effectiveness of using electric vehicles for
distribution in the city.

1. Introduction.

The influence of the urbanization in the last few decades has led to an increasing the number of
urban population and density of the residential buildings, shops and other community buildings. This
and the increasing number of private vehicles travel ng in the city road network whose throughput
remains unchanged, leads to queues and traffic jam on main roads and cross-roads. For the last 10
years, from 1998 to 2008 in Bulgaria the number of tractors with semitrailers. cars and trucks has
increased from 2 051 618 to 2 665 357, which is an increase of 29,9%. The rate of increase of trucks is
23,5%, cars 30,7%, [3]. Along with the personal vehicles and public transport - buses, trolleybuses,
taxis; the supply of goods to the commercial and industrial sites, courier and postal services are carried
out on the road network. Due to heavy use of urban roads with vehicles causing traffic jams, which
temporary blocks the traffic and frustrates the travelers, restrictive measures have been taken slightly
reducing the impact of vehicles engaged in distribution in the city. These decisions include: routes for
traffic of trucks with weight exceeding 10 tonnes; mainly using vehicles with payload of 0.8 t and 1.8
tonnes for larger loads: transporting mainly at night, when the load of the road network is weak. or in
strictly definited hours during the day, [1].

Another problem for the cities is the pollutants released by the cars. This is due to the use of
vehicles with internal combustion engines, working mainly with liquid fuels: petrol and diesel. rare
gases: LPG and methane, because most of the cars used by the transport companies have been created
from the factory producer to work with liquid fuels. This in turn, draws attention to the use of vehicles
meeting the environmental standards Euro 3, Euro 4 and Euro 5 or an alternative environmentally
friendly transport, [2].

2. Exposition.
2.1. General characteristics of the transport services for the city.

Freight is an essential part of the transport of the modern city. They have a direct impact on the
economy and meeting the needs of the residents of the city and are a major factor in supplying the
manufacturing and trade centers with the necessary raw materials and goods; and also have a direct
impact on the courier, postal and other services.
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Rousse with about 150 000 inhabitants between 2004 and 2007, is about 2,3 million tons cargo per
year (Fig. 1). The analysis of these flows shows that there are relatively equal yolumes of inbound and
outbound cargo flows, the outflows during the period were about 15% greater than inflows.

Fig. 1. Incoming and outgoing quantities of goods transported for domestic road transport for the
period 2004 - 2007 in the town of Rousse [4].

The flows in Figure 1 are mainly transported in the new city routes for movement of vehicles with
load capacity exceeding 10 tones. For Ruse the routes are as follows (Figure 2):

- Bulgaria Blvd - Third March Blvd - Western Industrial Zone;

- Third March Blvd - Erma Str. - M. Stoykov Str. - Rousse Shipyard:

- Bulgaria Blvd - Tutrakan Blvd - East Industrial Zone;

- Bulgaria Blvd - Lipnik Blvd - Mototehnika - Ivan Veder Str. - Potsdam Str or Lipnik Blvd -
crossroad Olympus - N. Petkov Str. - the storage area:

- Tutrakan Blvd - Dorostol/Str. Pliska Str. - Tulcha Sir - N. Petkov Str.

A large part of the cargo is achieved to the residential buildings and the main attraction centers,
shops, schools, postal and courier stations on the main network of the city. The streams, which run on
the city network, are primarily divided between:

- Cars (personal, business and taxi transport):
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- Freight cars. According to the authorization of the city, freight cars are divided into: heavy over
10 tones, which run on special routes, vehicles load to 10 tones, which are divided into cars with
limited licensing and capacity over 1.8 tons and light trucks with unlimited licensing, which are
prevalent - over 60% of the park, conducting operations in the city, with a payload of 0.8 tons. The
advantages of organization that allow the city to be offloaded from the big trucks that are prerequisites
for obstructing urban traffic and provide higher average speeds and safer movement.

Fig.2. Routes in Ruse on the movement of vehicles with load capacity exceeding 10 tones [1].

On the other hand there are indicated the following disadvantages of the transport [5]:

- It does not build a positive value on the product and is the only additional cost that is added to the
price of the product and makes it uncompetitive;

- Raises the cost of resources and energy;

- Increases the pollution and urban air with the waste from combustion exhaust gases, noise (76-
80dB), waste materials - fuel, oil, antifreeze, rubber products. ete.;

- Adversely affect the human health by leading to health problems, stress, injuries. increased risk of
illness and death;

- Reduction of green areas - parks with grass and wooded areas, reduce the water areas and others
due to the infrastructure construction.
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The majorities of routes for transport services of the city are picking up, drop off and pick up-drop
off, [3]. Such paths are typical models of the type shovin on fig.3.

In the presence of m consignors forming plurality /A}, which transported cargo (o # recipients.
forms plurality {N} (Fig. 3). Unification of the two sets (MUN) forms the set of all corresponding
points.

Consignors

Recipients

Fig.3. Scheme of positions and connections between corresponding points

Each j-th (; m) sender for a specified period of time sends Q; (0, >0) uniform cargo units,
and each i-th (i=1,2,.....,n) the recipient receives G; (G,20) unit load for the same period.

For transportation of goods is used a car park from / vehicles. where each k-th (k=7,2,......0). from
them loading g, (¢,20) units.

Let m=1 u n>1, or one consignor (sending O units of goods) provide more than one recipient.
receiving G,(i=1,2,...,n) units of goods. In this case the number of corresponding points is 7+ /.

Assume that there is a balance between sent and received cargo quantity as in inflows and outflows
of Figure 1. Then

.
0=XG, (1
=

In

"
in the consignor has more units (Q — ZG, )load from the required amount. This case (2) is converted
=1

to (1), the units remain in inventories at the sender.
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o
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Nec - the set of requests with the lowest priority.

n

IfYG=YG-0,

ieNe: i=l

then exclude from consideration requests with the lowest priority (ie. requests from the subset ).

Then if ZG, <, the task is converted in case (1) or (2), otherwise continue with exclusion
IEN{UN; U Ny

orders from the next priority in subsets and again re-align formally task (3) to (1) or (2).
Let {G,, .Gy} is atidy set (i.e. Gi<G,., fori=1,2,.,n-1).
If you have a car with a nominal load ¢
When ¢>G; for i=12..n
A problem arises on goods in small batches in delivery routes.
When g <G, for iy, i=1,2,..ij..,n
We reduce the set {G} in the form (4)

(636, GGy ,G, 1 GG )

where G, =G, —sq=0,5€Z"; s +] (ie. s is the integer part of division of G, and ¢. or

q

comparable with the module) and G, <g¢.

The cargo sq is transported in s linear reversible routes {0—i—0}.

For set (4) again arises the task of cargo in small batches.

Let / be the number of vehicles with load respectively ¢;.ga....q; units and {¢,.q....q; | is atidy set
(@=qi.;, 3a k=12,....,I-1).

If ¢,>G, i=1,2......,n again arises the task of cargo in small batches.

If ¢,.<G, 3a k>k, we reduce the set G in the form (4).

It follows that the set G can always provide in type (4). where it arises the task of planning for
freight in small batches.

route.

W]\enZ(J, > max G- (k=12......0) . should build more than one route starting and ending at the
=1

sender.

When m>1 and n=1, each of the senders, sent to one recipient O, (j=1.2.......m) units of goods.
Arises the task of drawing up the so-called collection routes.

Let m>1 and n>1 (m<<n), i.e. senders are more than one, but recipients are much more senders.

The  multitude  of  these tasks can  be  divided into two  subsets.
One subset is the one in which many of the recipients is broken between the sender so that each
recipient is supplied by a single consignor, i.e. each seader has its own service area and provide supply
only “own” recipients.

If {M} e set of senders supplying the i-th receiver, then
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where [M,] is thenumber of elements in the set M,.

Another subset is the opposite of organization form, where each recipient can receive cargo from
cach sender

|Mi|=m, i=12,.....n.

Between these extreme cases, is possible intermediate form, where some recipients may receive a
load of some (but not necessarily all) senders. Then:

1<|M,|<m, i=12, 1.

In the latest two cases, the task can be broken down into simpler, tackling the task of fixing the
recipients to consigners.

2.3. Using the alternative vehicles powered by fuel, differently than liquid fuels.

In all routes for transportation of goods used vehicles with internal combustion engines operating
on liquid and gaseous fuels (gasoline, diesel, LPG, CNG). Exhaust from these vehicles separated and
remain entirely in urban areas where they are and living areas. Basic daily mileage. which is taken
from the vehicles, examined routes in the city ranged from 80 to 150 km. Also considering that the
cars are not moving only on one route, but few are usually in the range between 5 and 30 km. This
makes it possible to seek a variant which instead of cars with internal combustion engines with
capacity up to 0.8 and 1,8 tons, using alternative vehicles - EVs.

In the project Green Post, [S] was carried out research in Bulgarian Posts EAD. Ruse under the
existing pick up and drop off routes.

Fig. 3 shows one of the surveyed collection routes. One of the cars - VAZ 2104, was replaced by
electrical car Free DUCK, production of Ducati Energy. especially for mail transport, (Fig. 4).

oot ot a Gr® &—(7) @

Fig. 3. Outline of the collection of the letters in the city of Ruse. including post office and 22 post
boxes

The survey results show that: the length of the circular assembly route is 17,77 km: technical speed
20,35 km / h; operating speed 17 km / h; traffic time 2885 sec: total time on route 3761 sec (63 min) :
average time of stay in a mailbox to collect letters 40 sec. For that route. it appears that electric car
replaced successfully the traditional car. The results showed a good practice to replace the traditional
park with an alternative, [6].

Using the less polluting transport is facilitated by the lower mileage vehicles that travel. as well as
lower speed in cities. which for Bulgaria is limited to $0 km/h.

For future implementation of alternative vehicles in the cities is need infrastructure development
with power plants and selection of appropriate for transportation of goods electrical car. In such
organization of work is possible reduction of discharges in the city exhaust emissions from cars.
courier and postal services, transport of freights to and  from the center of gravity, such as shops.
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Fig. 4. Using electrical car Free Duck

3. Conclusion.

The results of the survey show that it is possible to transport activities related to transport of goods
and mail letters and parcels in cities. successfully to bz carried out by electrical car with nominal load
up to 0.8 tons and range per one charge up to 150 km.

To be a successful introduction of electric vehicles in a city, like Ruse, is necessary to build an
infrastructure with charging stations and a selection of electrical cars with technical indicators that
provide alternative replacement of traditional vehicles for transport in cities.

The Support from the government and municipal authorities with tax and financial incentives and
promotional campaigns, as a first step in starting a campaign to update fleet with cleaner vehicles. is
one of the necessary conditions for successful implementation of such activities.
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