ABTOMAaTH3aLIUs CYJJOBBIX TEXHUUECKUX CPEACTB Boimyck Ne 26

ARTICLE HISTORY

VK 656.6-042.5/.8:502/504 Received 02.09.2020
Accepted 20.09.2020

Orpannyure/ibHbie (PAKTOPHI B OLICHKE
IHePro’IppeKTUBHOCTU CYyI0B-TOJIKAYEH
00/IbIIETrPY3HBIX COCTABOB BO BHYTPEHHEM
IJIABAHUH

Cysopos I1.C.", Tapacenxo T.B.%, 3anox B.1.?

Hynaiickas Komuccusi, bBynanemr, BeHrpI/Iﬂ1

Jynaiickuii uacturyr HY «OMAy, M3man, Yipauna™®
pjotr.suvorov@danubecommission.org', sergeysunnysat@gmail.com?,
zalogh@ukr.net’

Restrictive factors in the evaluation of the
inland pushers' energy efficiency with heavy
COnvoys

Suvorov P.!, Tarasenko T.%, Zalozh V.?

Danube Commission, Budapest, Hungary'

Danube Institute of NU "Odessa Maritime Academy", Izmail, Ukraine™ *
pjotr.suvorov@danubecommission.org', sergeysunnysat@gmail.com’,
zalogh@ukr.net’

Peziome — Paccmompena ouenka Inepeodgppekmusnocmu cyoos
GHYMPEHHEZ0 NIAGAHUA C UCHOIb308AHUEM PAZIUYHBIX NOOX0008 K
OOUHOYHBIM CYOAM U K CYOAM-MOIKAYAM 0O0IbUIECPYIHBIX COCHIABOB.
Ilpoananusuposansl Oannvie CUCMEMAMUUECKUX UCHLIMAHUIL CPOOG-
moyKayeil U NOoaYyUeHHIX 011 HUX 3HAYEHUIl UHOEKC08 IHepzoIhghex-
mueHnocmu.

Abstract — The issues of energy efficiency assessment for inland navi-
gation vessels and focus on the need to implement different approaches
in this context in relation to single vessels against pushers with heavy
convoys are considered. The analyses were made for the data of system-
atic testing of ships and the values of energy efficiency indicators ob-
tained for them according to the methodology applied by IMO for ships
in international maritime shipping.
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OreHKa cyMMapHO# (ro10Bo#) 3HEpro3h(HEeKTUBHOCTH CyaHA (WIH CY-
JIOB) BHYTPECHHETO TUIABaHUs Ha 0a3e OOIIei MO CMBICIY JUJIS BCEX BUIOB
TpaHCIOpTa MOJENH, peKoMeHAoBaHHON EBpomelickoit DKOHOMUYECKOM
Komuccueit OOH (EQK OOH, UNESE) For FITS, npennonaraer mpume-
HEHHE NoKa3aTesen:

cyMMapHoe NoTpeOieHre TOMIMBA 33 TOJ] OKCIUTyaTalliy, T/TOJ;

o01ue 3aTpaThl Ha TOIUIMBO B Tof, €/Tox;

KOJIMYECTBO MEPEBE3EHHOr0 I'Py3a 3a T0J] IKCIUTyaTaliu, T/TOI;

ce0ecToMMOCTb TIEpeBO3KHM Ipy3a TOHHBI rpy3a, SCE (Specific Cost Ef-
ficiency), €/1;

uHzeke sHeprodpdexrusroctr EEL, reo,/(T'KM), B BUIE aHAIOTUYHOTO
onepauyoHHoro umHaexkca /MO, T.e. B BuAe yAEIbHOM MAacChl BPEIHBIX
BbIOpocOB, mpuBeAEHHBIX K CO,, Ha eAWHMIly TPAHCHOPTHOH pPabOTHI
(TOHHO-KHJIOMETD, T-KM).

Kax ormeuanock B [1], 151 ONMHOYHBIX CAMOXOJHBIX CYJOB BHYTPEH-
HEro IUIaBaHWs, BBHIIONHSIOMINX CTaOWIBHBIE PEHChl, MOXHO JOOUTHCS
KOPPEKTHOT0 MpuMeHeHus uHiekca sneprodddexrusoctu EEL B To xe
BpeMsi, YUUTBIBAs, YTO OCHOBHOIM 00beM IepeBo3ok 1o J{yHaro ocyecTs-
JsieTcst OONBIIErpY3HBIMU 10 15 THIC. T COCTaBaMu, TAKOH IMOIXON JUIS Cy-
JIOB-TOJIKAUel B cocTaBe KapaBaHa (6 ... 9 eaMHHII HECAMOXOIHBIX 0apiK),
MOXET OBITh NMPHUHST TOJBKO KaK PaMOYHBIA C yd4eToM psja crneruduye-
CKHUX (haKTOPOB BIMSHHUSI.

@axmop 1: BIVSHUE HABUTALMOHHBIX YCIOBUI W ()OPMBI TOCTPOCHHUS
cocraBa. [IpoBeneHHbIE crieuanbHble UccaenoBaHus [2; 4] mpuMeHeHus
n3BecTHBIX MeTonuK MO k oneHke uHaekca SHeprodpGeKTUBHOCTH CY-
JIOB HEW30EXKHO CTAJIKUBAIOTCS C HEOOXOJMMOCTBIO IMPHUHIMITHAIBHOTO
yuera mpobiem, xapaktepHbix st Bcex BBII EBpombl, npexnae Bcero c
BBICOKOM UYYBCTBHUTEIBHOCTBIO K HM3MEHEHHWIO KIMMAaTHYECKUX YCIOBHMH,
0COOEHHO B IIEPUOJBI JIETHE-OCEHHETO MENKOBOAbS, KOrJa IPOMyCKHAs
CHOCOOHOCTH CYIOXOHOTO IyTH Ha KPUTHYECKUX YYacCTKaX PEKH CYIIEeCT-
BEHHO YXY/IIaeTCsl.

OaMHOYHBIE CAMOXOJHBIE CyJa JIaKe CO 3HAYNTEIBHBIMHU radapuTamu
(Hammpumep, «OombIoe eBporelickoe cyaHo»: 135 M x 11,4 M) B 3HaUH-
TEJIbHO MEHBIIIEH CTENEeHHU OLIYNIAIOT TaKOe BIUSHUE, B TO BpeMs Kak pa-
00Ta TOINIKAaEMBIMH COCTaBaMHM MMEET PsiJi CYHIECTBEHHBIX OTIMYMHU, CBS-
3aHHBIX C THPOJAMHAMUYECKUMH XapaKTEpPUCTUKaMHU JBIKEHHSI COCTaBa B
cTecHeHHOM (papBarepe B YCIOBHUSX ITOCTOSSHHO M3MEHSIONIECHCS] OrpaHH-
YEHHOH ITyOMHBI CO CHM)KEHHEM CKOPOCTH, a Takke IpH repedopMUpoBa-
HUH (PEKOMEHJOBAaHHOM COIJIACHO KJIACCY BOJHOI'O IYTH WMJIM BBIHYXX/ICH-
HOT'O 10 TEKYIIUM YCJIOBHUSIM) cOCTaBoB [1].
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B 3TOM KOHTEKCTE NBIM)KEHHE TOJIKAEMOI'O COCTaBa CJIEAYeT paccMmat-
pUBaTh Kak HaOOp uepenyromuxcss MPOU3BOIUTENBHBIX W HENPOU3BOIN-
TeNbHBIX 3TanoB. CyTh Takoro pasjelieHus 3aKJII04aeTcsl B TOM, YTO Hepe-
(hopMupoBaHUE cOCTaBa M3-3a2 N3MEHEHHUs KJlacca BOIHOTO IyTH WU MpH-
MEHEHHsI TEXHOJIOTHH ITPOBOJKH Yepe3 KPUTUYECKUE YYACTKH CBSI3aHO CO
CIEeYIOIIMMHU JIEHCTBUSMU:

OCTaHOBKa JIBIYKEHUsSI BCETO COCTABA;

pachopMHupoBaHUE COCTABA;

OyKCHpOBKa BXOASAIIMX B COCTaB €AWHHIL MAPTUSIMU B MEHBIIEM KOJIHU-
YeCcTBE Ha HEKOTOPOE paccTosHuE (TIPOBOJKA);

BO3BpAIlIEHHE TOJKaya 3a CIEAYIOLIeH mapTuel IiaB eanHHIL

(hopMHpPOBaHUE COCTABA.

B ob6miem cirygae kaxaplii peiic CyaHa-ToIKaya ¢ TOIKaEMbIM COCTaBOM
(xapaBaHOM) HECaMOXOJHBIX €IWHHMII (JIOTa MOXKET PACcCMATPUBATHCS Kak
COBOKYIHOCTh yKa3aHHBIX 3TamnoB (Tadu. 1). [Ipu aTOM Kaxkablid peic uMe-
€T CBOM OCOOEHHOCTH, M KaXKIBIA 3Tall 10 JJIUTENFHOCTH B IPOLEHTHOM
OTHOIIEHWH KO BPEMEHHM MOJHOTO peiica BapbUpPYyeTCs B 3aBUCHMOCTH OT
Macco-TadapUTHBIX XapaKTEpPUCTUK OapiK, BXOAAIIMX B COCTAB KapaBaHa,
TEKYIIMX HABUTALMOHHBIX yciIoBUi. TeM He MeHee, MOXXHO OLIEHUTh Hau-
Ooree XxapaKTepHOE, OCPETHEHHOE pacIipeielIeHUe 3TaroB, KOTOPOe U IpH-
BezieHO B Tab. 1.

Tab6muna 1
DTaIlbl TUIIOBOT'O pefica CyTHa-TOIKa4a ¢ OOJBIICIPY3HBIM PEUYHBIM
cocTaBoM Ha mucTaHimu 1460 xm

TpancniopTHas Y nenbHbti - Jlons B
No p p ¢dextuB-mbiit | Mnnexc EET, |
Ornucanue STamna pabora J(r- peiice,
w/m 4 ey | PACXOLTOMIMBA | Tco,/(TKM) o
i b,, kr/(kB1°4) 0
JIBMKEHHE KapaBaHa . |65 ...
1 s HOHOM cocEaBe Aqpi —max b,—max EEl—min 75
OcTaHOBKA JIBU-
2 A A =0 be=0 - 2.4
IIpoBoaka yactu 0<Ay < . |10 ...
3 | 'poBod P! 0 <b,<max |0>EEl>min
CcOoCTaBa max 15
ManeBpupoBaHre
4 |omMHOYHOrO TOJIKA- A — 0 0<b,<max |EEl[—max |2...4
ya

Takum 00pa3oM, OYEBUIIHO, YTO B PA3IMYHBIX HABUTAIMOHHBIX YCIIO-
Busx 35 ... 25 % peiica OonplIerpy3HOro KapaBaHa TpaHCHOpTHAs pabora
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He BBINOJHETCA. B TO jxe BpeMs Nmeprojbl JBIKEHHUS TOJKa4a C TOJKae-
MBIM COCTaBOM OTJIMYAIOTCS OoJbleld 3Heprod((eKTHBHOCTHIO MO CpaB-
HEHUIO C OZIMHOYHBIMHU CAMOXOJIHBIMH CY/J[aMH, BBIOJIHSIOIUMH MIPU 3TOM
MEHBUIYIO TPAHCIIOPTHYIO Pa0oTy, OLIEHNBAEMYIO B TOHHO-KMJIOMETpaXx.

[IpuBeneHHOE pacnpe/esieHne STAaloB XapaKTepHO Il Jr0oro cocra-
Ba, BHE 3aBUCHMOCTH, pAaCCMaTPUBAETCS JIM COCTAB U3 YCIIOBHO CTaHIapTH-
30BaHHBIX 10 XapaKTEPUCTHKAM OapiK WM JK€ U3 pealbHbIX 0apiK CyIecT-
BYIOILIETO €BPOIEHCKOro mapka. B To ke BpeMs B Ipejenax peKoMeH[o-
BaHHBIX Ta0apHUTOB IS KaXJIOr0 Kjlacca TUCTAHIMHU PEKH MPH TOCTOSTHHON
Macce cocTaBa ONTUMH3alWel MOCTPOEHHSI COCTaBa U3 pealbHBIX Oapk B
TEKYIIMX YCJIOBUSIX JIOCTUTAETCs IOBBIIIEHNE 3HeprodddekTHBHOCTH Ha
5...7%[2].

JlaHHBIH BBIBOJ TOJNy4EH HAa OCHOBaHMWHU PE3YJIBTATOB NPOBEICHHBIX
CHCTEMAaTHYECKUX HCIBITAHHH COCTABOB C THIIOBBIM TOJIKAYOM THIIA «3a-
MIOPOXKbE» HA OJHOM Y4YacTKE C ITOCTOSHHBIM OTHOIIEHHEM TJIYOMHBI K
ocaake H/T > 2,75 npu M3MEHEHHMHM MacChl COCTaBa W TNPU W3MEHEHHWH
¢dopmsl ero moctpoenus [2] (puc. 1).

Beicokass UYyBCTBUTENBHOCTH THIPOJMHAMUYECKHX XapaKTEPUCTHK
JIBIDKEHUSI COCTaBa K W3MEHEHWIO TIIyOMHBI (CHIKCHHE TIIyOWHBI IO
KWIEM) U UIMPHUHBI CYIOBOTO XOJa SBISIOTCS Haubonee 3HAYMMBIMU U
noaYac KPUTHYHBIMH, OCOOCHHO B YCJIOBHSX TaK Ha3bIBAEMOH JIETHe-
OCEHHEl MeXeHH, Hadasio KoTopoii 00brdHO npuxoautcs Ha BBIT EBponb
Ha KOHEIl WIOJIS, XOTS M HEe UMEET SIBHOM IUKIMYHOCTH WU JUTUTEILHOCTH.
BceneactBue peskoro majeHus ypOBHEH IMapaMeTpbl CyJOBOIO XOna, €ro
MIPOITYCKHAsl CIIOCOOHOCTh HE TOJNBKO HAa YYacTKaX CBOOOJHOTO TEUCHHS,
HO ¥ Ha 3aperyJIMpPOBaHHbBIX y4aCTKaxX, 3HAUNTEIBHO yXYAIAI0TCS.

EEOI, .J;
r/(T-KM) @ -
20 °
v
15 @
10
4000 6000 8000 Macca rpy3a, T

Puc. 1. Uanexce! 3Hepro3h(heKTHBHOCTH COCTABOB C TOIKAYOM THITA «3aII0POKbE)
MpH pa3INYHBIX Maccax U BapHaHTaxX MOCTPOSHUS COCTaBa JUIsl y4acTKa JIBUKECHUS
C IMOCTOSIHHEIM oTHomenueM H/T
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D10 ocobeHHO XapakTepHO aiIst JyHas, riae pakTHuecku He 3aBepIIeHO
m1a"upyeMoe emie B 80-x rofgax MpoIUIOr0 CTOJETUS CO3/aHUE Pa3BUTOMN
CHUCTEMBI TH/IPOY3JIOB, TEM CaMbIM IIPAKTHYECKOE NMPUBEAECHUE PEKU K MOJI-
HOMY 3aperyJIMpOBaHUIO Ul OOECIe4YeHHs IEePCHEeKTUBHOM IMPOXOIHON
oca/iku cynoB B 2,5 M ¢ obecrieueHHOCTBIO 90 %. PeanpHO MMeeT mMecto
TIOSIBJIEHHE KPUTHUYECKHX YYAaCTKOB HE TOJNBKO Ha y4acTKax CBOOOIHOTO
TEUEHUs], HO U Ha 3aperyJupoBaHHBIX ydacTkax Bepxuero [lyHas.

Jnst pexu [yHail MOXKHO ONPEENUTh OKOJIO 25 XapaKTePHbIX yIacTKOB
coveTaHusl TIyOOKHMX 0 OTHOLIEHWIO K TEPCHEeKTUBHOM ocaike 2,5 M u
CTaOMIIBHO MEJKOBOJHBIX C MepeKaTaMy, BO3HUKAIOIIMMH B NMEPHO/IBI JIET-
HE-OCEHHET0 MEIKOBO/IbS.

[TockonbKy y BOJOMEpHBIX NOCTOB Ha JyHae oTMeTka abCONIOTHOTO
3HauyeHus "0" B MeTpax He SBISACTCS JTUHEHHOW BETUUMHOU (PEHKH pacro-
JIOXEHBI Ha PAa3HOH BBICOTE HAJl YPOBHEM MOps, MPUUEM 33 TOUKY OTCUETa
OepyTcsi YpOBHM Pa3HBIX MOpeEH), TO B KauecTBE TOYKH OTCYETa ISl Ka-
JIOTO BOJIOMEPHOTO II0CTa IPUMEHSETCSl €ro CHeuu(uYecKuii ypoBEHB:
«HU3KUH CYNOXOIHBIH W pPEeryysiuoHHBIN ypoBeHb» HCPY (mokasarens
ypoBHeii BojpI 3a nocieanue 30 net ¢ odecrieueHHOCThI0 94 %).

CymMapHasi IpOAOJIKHUTENBHOCTh CTOSHUSI YPOBHEW BOJIbI HUXKE OTME-
Tok HCPY kak mokazatens mpoaOIKUTENbHOCTH KPUTHYECKOTO METKOBO-
b Ha noctax Bepxuero u Cpennero Jlynas, Hanpumep, B 2018 1., co-
IJIACHO CHCTEMAaTHYeCKUM HaOJIOAEHHUSAM MOCIeAHUX 15 ner, okaszanach
HauOoNbIIEH W3 aHAJOTMYHBIX MOKa3zaTejeld IpeIpIAyIINX IepHOIOB
(tabm. 2), [3].

Tabmura 2
KonunuectBo cyTok B roax, Korja ypoOBHU Ha OCHOBHBIX BOJIOMEPHBIX
rnocrax O HIke ormerok HCPY

BonomepHsrii moct / kM 2018 2015 2011 2003
[emmunr / 2305,53 149 107 51 94
Jesun / 1879,80 &3 66 37 104
Bynanemr / 1646,50 91 60 29 76
beznan / 1425,59 102 53 37 88
Kanadat / 795,00 114 118 89 119
Kamapamm / 370 82 75 42 102

Kpome Toro, B mepro/isl KpUTUUECKOTO METKOBObS HA OTICIBHBIX
y4YacTKax, MOSBJISIOTCS 0COOBIE TIEPEKAThI, UTPAIOIINE B TATbHEHIIIEM POJIh
"3aTBopa" Ay qBrKeHUs iota, rae TpedyroTes pachOopMUpOBaHHE Kapa-
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BaHa W CrienyaibHble TpoBojakH (Tadi. 1, atamsl 3 u 4). ITo sToii npuynHe
JUTSL TIPOJIOJKEHHUS! JIBIDKEHHUS TPEOYeTCsl MPUMEHEHNE TEXHOJIOTHU May3KH
C LETbI0 YMEHBIIEHHs 00IIel Macchl cocTaBa M, COOTBETCTBEHHO, obectie-
YeHUs TPOXOHOM ocaaku (puc. 2), [3].

Ocanxa,

cM

250

200

150 n . \ o . . . 2 n S
sHB. (DeB. MapT amnp. Maii MIOHb HMIOJb ABL. CEH. OKT. HOs. Jek. MeCSIIbI

2018

Puc. 2. Tekyiee obecriedeHHe TPOXOIHBIX 0CAJIOK s OapK B COCTABE IS
MPOXO0Jia KPUTHYECKUX TIepeKaToB B HaBuranuio 2018 r.. ————— — BBepx o
TEUEHHIO; — — — — — — — BHU3 110 TE€YECHUIO

W3BecTHO, YTO YMCHBIICHHWE DIIYOWHBI (papBaTepa BIHUSCT Ha BCE
COCTaBIIAIOIIME TOJHOTO COIMNPOTUBIEHUS BOJBI JBMXKEHUIO cocTaBa. B
OCHOBHOM  YBEJIMUMBAETCSI BOJHOBOE COINPOTHBIIEHUE  BCJEICTBUE
3aBUCUMOCTH CBOWCTB BOJIHOBOTO JBIDKCHHUS MKHIKOCTH OT TJIyOWHBI,
BO3PACTAIOT CKOPOCTU OOTCKAHUSI BJIOJh BHEITHEH TPAHUIIBI TIOTPAHHIHOTO
CJIOSl BCErO COCTaBa U YBEJIMYMBAIOTCA BSI3KOCTHBIE COCTABIISIIONINE
CONPOTHBJICHHUSI. IIpu 3TOM, TeKyliee 3HauYeHUE HHJEKCa
sHeprodddexruBHocTH EEI/ 3aBUCHT B OOJBIICH CTEIICHH OT CKOPOCTH
cocTaBa W ero Macchl. Takxke cieayeT YYUThIBaTh U3MEHEHHUE YJENbHOIO
pacxoma TOIUIMBA W3-3a Tepexofa paboThl TJIABHBIX JBHWTraTelcd Ha
YACTUYHBINA PEKUM.

Kak mokazanu ucciieoBaHusi pabOThI COCTABOB B MEPUOIBI KPUTHUEC-
CKOT0 MENKOBONBA [5], Bausaue otHomeHus H/T Ha Benwuuny EEI s
KapaBaHOB HAYMHAETCS CO 3HaueHud Hwxe H/T = 2,75, anpu 1,2 < H/T <
1,5 rpadudeckoe u3mMeHenue uHaekca EEI IPOUCXOUT MPAKTHICCKH BEp-
TukanbHO. [Ipu mojxome K MENKOBOJHBIM YYacTKaM CKOPOCTh COCTaBa
HAMEPEHHO CHIDKACTCS TPEXKIE BCEro BO U30CKAHHE CKOPOCTHOTO
npocefanus KopMbl. B mocnennem ciiydae npesesibl HaMepEHHOTO CHIKE-
HUSI CKOPOCTH JBWKEHHSI OMPENEISIIOTCS YCIOBUEM COXpaHEHUs yIpaB-
JIIEMOCTH COCTaBa.
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DTOT (paKTOp HECOOTBETCTBUSI HCXOIHBIX YCIOBHH ISl OLIEHKH YHEPro-
3¢ PEKTUBHOCTH, KOTJa ONpPEeISIFOINMI CTaHOBSITCS KpUTepun Oe3omac-
HOCTH CYI0BOX/I€HUS, MOXKHO ONIPENENIUTh KaK ONpeaesIOIIHI.

@axmop 2: obecniedeHne PAIMOHAIBLHOIO PEXHUMa paboThl TIIaBHBIX
JIBUTaTEIIEH.

Ha puc. 3 noka3assl pe3ynbTaTsl UCOBITAHUN [4] KapaBaHa C OCaJIKOU
2,5 M caMOXOJIHOTO CY/IHAa-TOJIKada ¢ OTHON Oapxkeil (COCTaB ¢ TEIUIOXO-
nom Tthmna «Kamwranm AmxtunoB», asuratein MWM  TBD-349-6K,
2x772 xkBTr) 1 B xapaBaHe, COCTaBJICHHOM M3 THITOBBIX Oap» IpU pa3ind-
HBIX OTHOIEHUsIX H/T.

N, kBt /_/
Ul
900 ,
i
800 7+
7 /
700 Y /
{7/ | 2 /
o I AL I s
/ /

v /
500 e s

400 | / A
7 7
/ 1 R
o7 -
300 Wl B /
~ /” P /
200 L
100 e
E—
0
9 10 11 12 13 14 Vs, KM/9

Puc. 3. XapakTepHCTHKH CaMOXOIHOTO CyIHA-TOJIKAYa TIPH Pa3INIHbIX
orHomeHwsx H/T: 1 — ¢ omHOl Oapkeit; 2 — B cocTaBe KapaBaHa THITOBBIX Oapik; —

— H/T=4 (rmybokas Boga); — - —- —- —- — — Hid=1,6;——————— -
H/d =1,35; N — MOIIHOCTb, BbIpabaThiBaeMast TIIaBHBIM JIBUTATENEM; Uy — CKOPOCTh
cocTaBa
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IMpy Maneix TIyOWHAX MPH JOCTHKCHUH OIPEICICHHOTO 3HAYCHHSI
CKOpOCTH €€ JaNbHeiIee He3HAUUTENEHOE YBENUUeHHE sl 00ecedeHus!
0€30MacHOro yIpaBJeHNs] COCTABOM BBI3BIBACT 3HAUHTENHHOC YBEIMUCHUE
COMPOTHBIICHHUSI IBIXKCHUIO CYJIHA M, COOTBETCTBEHHO, MOIIHOCTU JBHUTa-
TeJIsl, YTO COIPOBOXKAACTCS POCTOM SHEPTeTHUECKHX 3aTPaT.

Kpome paboTbl B YCIOBHSIX TEMIIEPATYPHBIX U MEXaHUYECKUX MEPerpy-
30K, JBHXKCHHE HAa MEIKOBOJIHBIX YYacTKaX MPUBOIUT K CYIIECTBEHHOMY
pocty pacxona TormBa (puc. 4).

By, n =960 MuH"

/T
Kr/a 1y /
4
¥
/4
280
A
240 f /
>A
[sa]
200 2y
EEE 800 MuH™
160 .
’ ]
Y 4
120 . 4
474
7
.
80 z
7
//, -,
40 S -
_——/
0 |
2 4 6 8 10 12 14 Vo, KM/9

Puc. 4. 3menenne pacxona TOIUTMBA TIIaBHBIX JIBUTaTeNel TolKadei Trma
«3aropoXxbey» IPH Pa3HBIX POpMax COCTABOB M IPH BBIXOJIE Ha METKOBOHEIE
y4acTk [2]: B, — 9acoBO# pacxo]] TOIUTHBA; Uy — CKOPOCTH COCTaBa

CoOTBeTCTBeHHO, paboTa JBUTATEICH JOMKHA 00CCIICUMBATHCS B 30HE
JIOITyCKAEMBIX PESKUMOB 0€3 BHIXO/Ia HA OTPAHHYHUTEIEHYIO XapaKTePUCTHKY.

Yka3zaHHBIN (DaKTOp BIUSHHSA HA OICHKY SHEPro3(PPEeKTHBHOCTH TaKKe
HEO0XOIUMO CUUTATH ONPEICIISFOIIUM.

MuHHUMaJIbHBIM CyMMapHBIN pacxo] TOIUIMBA B Ha pacueTHOM y4yacTKe
ITyTH, COCTOSIIEM M3 X; XapaKTEPHBIX YYACTKOB TPU 3aJJaHHOM BPEMEHU
petica T,

Boin =Y = fp (%15 X25 X35 ... %;);
Jo O x5 X35 ...x) < T
Mmin < n; < Minaxs
Jo (15 x25 X35 ...x;) > 0,
e f; (X1; X25 X3; .. .X;) — PYHKIIHOHAJ pacxojia TOIUTUBA OT YaCTOTHI BPAIIICHUSI.
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dopma QyHKIMOHANMA ompenensercss Ha 0a3e CHCTEMaTHYECKHX
WCTIBITAHWH ~ THUIIOBBIX COCTAaBOB W BBIYHMCIEHHS  JIOBEPUTEIHHBIX
HUHTEPBAJIOB CKOPOCTEN ABIKEHUS [2, 4].

Tak kak peaped A (mpomonbHEIM mnpodminr) QapBarepa BO
BHYTPEHHEM CY/IOXOCTBE, KaK MPaBHJIO, IPECTABISIET COOOH CIIOKHYIO U
MepeMEHYMBYI0 B TEYEHHE To0Ja 3aBHCUMOCTb, TO JISI KOPPEKTHOTO
OIIpeJIeJIeHUs] 3HAUYE€HWH WHAEKca SHeprodGeKTHUBHOCTH Ha IaHHBIX
yJacTkax HEOOXOIMMO JOCTOBEPHOE OIPEZEleHUe CIIEKTpa 3HaYeHHH
3¢ PEKTUBHOM MOIIHOCTH M YIENBbHOro 3(GQEKTUBHOIO pacxoja TOILINBa
KaK OCHOBHBIX IIapaMeTpOB pabOThI CY/I0BOI CHIIOBOM YCTaHOBKH.

Kax mnoka3bIBaloT uccieqoBaHus [5] AOCTOBEpHBIN pe3ynbTaT MOXKET
OBbITh TOJIYYEH NMPHU KOPPEKTHOM INPHUMEHEHHH TPEXSTAITHOTO aJlrOpHUTMa
CHHXPOHHM3AlMM JaHHBIX MOHHUTOpHHTa paboyero Iporecca CyJIOBOTO
JBC.

@axmop 3: CHWXEHNE BpeqHbIX BBHIOpocoB B atMochepy. C cepeanHsl
90-x ronos Ha BBII EBponsl o6ocTpriack mpodiaemMa CHIKEHUS HE TOTBKO
CO,, HO M APYTUX BpeIHBIX BHIOPOCOB B BBIMTYCKHBIX ra3ax CyJOBBIX JIBHU-
rareneii (CO, HC, NO,, PM), 4To 3HAYUTEIEHO YCIOKHIIO HCCIICIOBAHUS
B TIOMCKaxX PalOHAIBHBIX TEXHOJOIMH YMpaBlieHHs SHeprod(p(eKTHBHO-
CTBIO.

B 2016 r. 6p1a npunsita [{upextusa Esponeiickoro ITapnamenTa u Co-
Bera 2016/16280, ycranaBnuBaromas HOBBIE MapaMeTpbl OTrpaHUYEHUIN
ypoBHs BpeaHbix BeIOpocoB Trma CO, HC, NO,, PM B BBITYCKHBIX ra3ax
CcynoBbIX asurarenei corsacHo ®dasze V. JlupekTuBa BCTynmia B CUIY C
1 ssaBapst 2019 1. As rIaBHBIX U BCIIOMOTATENbHBIX JBUraTeNeid MOIIHO-
cteio MeHee 300 kBt, a ¢ 1 suBapst 2020 r. 1y n1BUrarenei MOIIHOCTbIO
6onee 300 xBr (Tabm. 3).

Tem cambIM, BbIII€yKa3aHHbIE (DAKTOPBHI OLEHKH SHEProd¢HeKTHBHO-
CTH CIIeyeT JOMOJHHUTH JOMOJHUTEIbHEIM TpeOOBaHUEM: oOecredeHne
HOPMaTHBHOT'O YPOBHs BpeaHbIX BEIOpocoB CO, HC, NO,, PM.

st camxenus yposas BeiopocoB CO, HC, NO,, PM npemnaraercs psi
TEXHOJIOTHH, U3 KOTOPBIX Hanbosee 3(pdeKkTHBHON NMPU3HAHO HCIIOIH30Ba-
HHUE aJbTEePHATHUBHBIX BHUJIOB TOIUIMBA, BKIIOYAsl CHKVKEHHBIN IPHPOIHBIN
ra3 (LNG), a Takke BHEJpPEHHUE CUCTEM OYMCTKU Ta30B Ha BBITYCKE C HC-
MOJIb30BAHUEM YCTPOMCTB JMU3ENBHBIX KaTanu3aTopoB okucienus (DOC,
Diesel Oxidation Catalyst) nnst camxenus BsiopocoB HC u CO, caxxeBoro
¢wunbrpa (DPF, Diesel Particle Filter) nist yMeHbIIeHHs! BRIOPOCOB 4Yac-
tui PM, n3buparensHoe katanutuaeckoe BoccraHoBieHue (SCR, Selective
Catalytic Reduction) nns cHwkeHUsT OKCUIOB a3ota NOy U cucTeMa mepe-
nycka (EGR, Exhaust Gas Recirculation) (puc. 5) [6].
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Tabnuna 3
OrpaHuueHns KOIMNYECTBa BPeHBIX BEIOpocoB (Paza V)

TF T T ~
A-ERERE: E
Kareropus nurareneii Mompocts, | T'on Baana §/ §/ §/ §/ z @
kBT orpaHuueHus] = | = = | B A
slg |g|5 | 3
O T S 2 ©
HC+NO,)

19 ... 201 ( X —

9...75 019 5 <470 0,3

I'maBHBIE U BCIIOMO-

+
rareinbHeie asurare- |75 ... 130 2019 5 (HS 511(?") 0,14 -
JH Cy/I0B BHYTpEHHE- — =7 =
ro IJIaBaHUs 30(')" 2019 (3,5 1,0 |2,1] 0,1 -

> 300 2020 3,5/ 0,19 1,8 ]0,015[1x10™

OCHOBHOI IPOOJIEMON TIPH BHEJIPEHUU TAKUX CHUCTEM SIBJISICTCSI UX BBI-
COKasi CTOMMOCTb (IUTsl IBUTATEeNs MOIIHOCTEI0 750 KBT cTomMocTh cucre-
™Mbl DPF miroc SCR coctaBiseT cBbiie 125 ThIC. €BpO) U HEOOXOIUMOCTh
YBENMYCHUS 00BEMA TEXHHYCCKOTO OOCTYKHBAHUS CYIOBOW dHEPreTHYC-
CcKoM ycTaHOBKH. Kpome Toro, cienyer yuyuThiBaTh YBEIMUUBAIOIIUECS 3a-
TpaThl Ha WX MOUICPKAHUE B IKCIUTyaTalMd (PEMOHT, TEXHUYECKOE 00-
CIy)XKuBaHUe). BO3MOXXHO NMPUMEHEHUE W JPYTHMX METOMOB, B YaCTHOCTHU
MIPUMEHCHUS KaTATUTUICCKONH 00pabOTKH TOIUIMBA Tepe]l BIphICKOM. [Ipu
MIPUMEHCHUH TTEPBUYHBIX METOJIOB CHIDKCHUS BPEIHBIX BEIOPOCOB, HATIPU-
mep NO,, BOSMOXXHO H3MEHEHHE peXUMa CrOPaHUA, YTO JOMOIHUTEIHHO
TIOBJTUSICT HA pa0OYMId PEXKUM JIBUTATEIIS, @ IMEHHO CHIDKCHUS TEMIIepaTy-
PBI CrOpaHUsl IOBJICUET YBEIWYEHUE YAEIBbHOIO PAcX0/ia TOIIUBA.

Hepenyckroii
wnaman FGR

= Brimyek
Doc DPF Bripnrek SCR OUULIEHHbBIX
MOUEBHHBL ranon

3adop
BOZAYXA

Puc. 5. CxeMa cuCTeMBI OYHCTKH BBITYCKHBIX Ta30B [0]
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dakrop BIUAHUS AUPEKTUBHOTO CHIKEHUS YPOBHS BPEIHBIX BEIOPOCOB
Ha 3Heprod((HEeKTUBHOCTHL MOKHO TPUHATH KaK 3HAYMTEIHHBIA, KOTOPBIH
HaKJIaJbIBAET ONpE/IENIEHHBI YPOBEHb OTBETCTBEHHOCTH HE TOJIBKO Ha Cy-
JIOBIIAJICNbIIA U CYJOBOM SKUIAX (B 4acTH OOCCIICYCHUS U BBITOTHCHUS
MEpOIPUATHH 110 IMOBBIMIEHUIO 3HEProd((eKTUBHOCTH), HO U Ha OyHKe-
pYIOIIME KOMIIaHUH (B YaCTH MOCTaBKH TOIUIMBA COOTBETCTBYIOIIETO Kade-
CTBA U ONpPEJETICHHOr0 XUMHUUECKOT0 COCTaBa MO COOTBETCTBYIOIIEH CTOH-
MOCTH).

@axmop 4. Vicnons3oBaHue COBpeMEHHBIX cucteM RIS — River Infor-
mation Services (PUUC) nnst nporHO3MpOBaHMs IBWXKEHHS TPH PEHCOBOM
TUIAHUPOBaHMH (ONpe/ielieHne CKOPOCTH JIBMXKEHHs, (DOPMBI KapaBaHOB
0ap M JIp.), a TaKKe ONTHMHU3ALMS TEKYIIETO JIBIKEHUS C YIETOM H3Me-
HEeHUS! HaBUTAllMOHHBIX YCIOBHH SIBIISIETCS TAK)KE ONpeneNsonmuM (akro-
POM TOBBIIIEHHS SHEPTrod(h(PEKTUBHOCTH CY/IOB BHYTPEHHETO IIaBaHus. B
9TOM cCilydae SIBHOW CTAaHOBHUTCS 33jada Co3JaHusl HMH(OPMaIHOHHO-
apaMeTpUIecKoi MoJienu cyaoBoro xoaa Ha BBIT EBporiel, 0coOeHHO st
JIBIDKEHUS OOJIBIIErPY3HBIX COCTABOB, a TaKXKe cOopa W mepenadu JaHHBIX
yepe3 PUIC o cymiecTBeHHBIX B KOHTEKCTE YIpaBIIeHUS SHEProd(deKTrB-
HOCTBIO XapaKTEPUCTHKAX CYIOBOTO XOJa IO CXEME «CYAHO-O0eper-cyiHo»
u «Oeper-cyaHo-0eper».

Hupextusoii (EC) 2017/2397 mnpenycMaTpuBaeTcss KOMIUIEKC NpO-
rpaMM npodeccHoHaTFHON MOArOTOBKY cynoBoautenel mist BBIT EBporbt
C ymopoM Ha MOJHOBecHOoe ucroib3oBanue PUC cynmoBoautensmu, uc-
moJIb30BaHue 3MeKTpoHHBIX KapT (DKHUC), cucteM crexeHus 3a JBIDKe-
HUEM M TOJHOM HCHOJIb30BaHUM 3ieMeHToB PUC kak Ha MeHeKMEHT-
CKOM (TIJTaHMpPOBaHUE peiica) TaK U ONepalliOHHOM YIpaBJICHUU TPH TTOJTY-
YEHUU U3BENICHUs cynoBoautelsim NtS — Notises to Skippers (ypoBeHb Cy-
JIOBOXK/ICHHS).

@axmop 5. HeycToliuMBOCTh M OTHOCHTEINIBbHAS CI1a0O0CTh PHIHKA Iepe-
BO30K Ha BHYTPEHHHX BOJHBIX ITYTSX CIPABEIIMBO ONpPENEIMIN PACCMOT-
penne uHzaekca EE/ COBMECTHO C MHIEKCOM CEOECTOMMOCTH IIEPEBO30K
rpy3a SCE (Specific Cost Efficiency, €/T), kKak BeJIHMYUHBI, CBSI3aHHOH C OC-
HOBHBIMH IIEpEMEHHBIMHU PacXo/laMH CyJHA, a IMEHHO — C TOTpeOJIeHHEM
TOIUIMBA (Pacxoibl Ha TOILIMBO HA CylaX BHYTPEHHETO IUIaBaHHs HAUWHAS
¢ 2004 o 2019 r. cocraBmstm 50 ... 60 % ot obmiero ooObemMa NepeMeHHbIX
pacxomos).

CpenHsisi CTOMMOCTh OYHKEpHOT o TOIUTMBA B OpTax J[yHas B OCHOBHOM
OIIpeIeNIsieTCs COOTBETCTBEHHO 3HaUeHUI0 Bunker Platts Rotterdamm w co-
crawia B 2019 r. mo MGO Ha 4,2 % MeHbllIe cpeqHed CTOMMOCTH B
2018 r.
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B toxe Bpemst B 2018 1. mHIOEKC (PpaxTOBBIX CTABOK Ha MEPEBO3KH C
yu€ToM Ha/0aBOK Ha POCT CTOMMOCTH OYHKEPHOT'O TOIUIMBA U HA0aBKH 32
paboTy B MEJKOBOABE IO KBapTajaM B IIEJIOM BBIPOC IO OTHOIIEHHIO K
yeTBepTOMy KBapTany 2018 Ha 1,2 %.

®axtop SCE BKIIOYaET BCE OTPaHUYEHUS B MEPUOJ JBUKEHUSA, U 3TOT
MOKa3aTeb CTAHOBHUTCS WHTETPUPYIOMIMM BCEro KauecTBa MEHEKMEHT-
CKOI'O W OIEpalMOHHOIrO YIPAaBJIEHHs II0 UTOraM roja AKCIUTyaTalud U
MOXeET OBITh MPUHST KaK PaMOYHBIH.

Bui6oowbi

1. /1y noBbIIeHHs1 SHEProdpPEKTUBHOCTH CyJJOB BHYTPEHHETO IlJIaBa-
HUS HEOOXOIUMO CO3JlaHHe WH()OPMAIMOHHO-IAPAMETPHYECKOH MOJIENN
cynoBoro xoza Ha pekax BBII EBpomnsbl. [Ipu 5ToM gomxHBEI OBITEH OIpee-
JIEHBI pacuyeTHBIE i-€ YYaCTKH, JUIsl KOTOPBIX CIIPABEIJIMBHIM SIBIISIETCS TIPH-
MEHEHHE ONpe/ielIeHHs] HHAECKCOB dHEProdPeKTUBHOCTH.

2. lenecoobpasno ycranoButh s BBII nBa Tuma nHmekca 3Heprodd-
¢dextuBHOCTH, EEI: U1 pe)XUMOB pabOTHI B YCIIOBUSX IIaBAHUSI C MOCTO-
ssHHbIM H/T > 2,75, ¥ epeMEHHBIMU 3HAYCHUSMU cooTHomeHus H/T <
2,75.

3. Jlna moctmxeHus: 0ObEKTUBHOCTH PE3YJIbTaTa C y4€TOM peajibHBIX
YCJIOBUI M 3TaroB peHCOB CyAHA-TOJKada ¢ OOJNbIIErpy3HBIM KapaBaHOM
ClIe/lyeT NMpOoaHaIu3upOBaTh BO3MOXKHOCTh KOPPEKIWHU (PAKTOPOB BIUSIHUS
B (opmyine EEL

4. YuntsiBast pakT pabOTHI B YCIOBUSX KPUTHUECKOTO METKOBOJIBS KaK
paboThl B Upe3BBIUANHBIX YCIOBHUSIX, HEOOXOIMMO ONpPENETUTh YYaCTKH U
TIepHo/IBl JIBIKECHUS, He romnaaatone mox Tpebosanus EEI, Hanpumep,
npu H/T<1,5.

5. ®opmy unaekca EEI 11t peuHbIX yCIOBUH IIaBaHUSI TaKXkKe CIelyeT
MOJIEPHU3UPOBAThH TPEKAE BCETO MO CMBICTY COCTaBISIOMMX: P* — ycTa-
HOBJIEHHass MOIIHOCTH Ti1aBHOro asurarens (I'J]) mis manHoro ywacrka c
YYETOM OrpaHMYEHHH 110 TETUIOBOI HAINpPSKEHHOCTH M YCIIOBHSAM YPOBHEH
BBIOpOCcOB NO,, SFC* — ynenbHbIA pacXxoj TOIUTUBA, COOTBETCTBYIOIIUI
MomHoctH P*; Capacity* — macca kxapaBaHa; v* — CKOpPOCTb ISl i-TO y4a-
CTKa.

6. BBugy MHOro(akTOpPHOCTH BOIIPOCOB OIIEHKH YHEProd((heKTUBHO-
CTH BO BHYTPEHHEM CY/IOXOJICTBE, OUYEBHIHA OOBEKTHBHAS HEOOXOIMMOCTh
pa3paboTku 000OIIEHHOTO alNropuT™Ma ynpaBieHHs! (MEHEePKMEHTa | Olle-
paumoHHOro yrpasieHus) sHeproaddexruBHocThi0 a1 BBII, koTopsrii
00beANHII OBl EITENILHOCTD CYJOXOIHBIX KOMITaHHH, ITOPTOB, OEPEroBhIX
cryx6 PUC, 006paboTKy AaHHBIX C Cy/0B BHYTPEHHETO IUIaBAHUS W NPH-
MEHSIONINXCS HA HUX CHCTEM MOHHUTOPHHIA, a Takke 0OpaTHYIO CBS3b 110
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PEKOMEHAYEMbBIM DPCKHUMaM JIBMXKCHUSA CYJHY B TCKYIIHUX HAaBUT'AIIMOHHBIX
YCiaoBUAX I JOCTHUKCHHUSI MAKCUMAJIbHO BO3MOXKHOM 3Hepr03(1)(1)eKTI/IB-
HOCTH.
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Annomayus — Paccmompena oyenxa snepeospghexmusnocmu cy0og
GHYMPEHHe20 NIAAGAHUS C UCNOIb308AHUEM DA3TUUHBIX NOOX0008 K 00U-
HOYHBIM CYOaM U K CYOAM-MOIKAUAM OOTbULESDY3HBIX COCIMABOS. DMO C65i-
3AHO C MEXHOA02UAMU PAOOMbL, KOMOPble NPU OGUICEHUU DOTLULESDY3HBIX
€coCmagos (Kapaganog) umMeron psio CyueCmeeHHbIX OMAUYULL ON MeXHOI0-
euti obecneyenus 0BUICEHUsT OOUHOUHBIX CYO08 8 UOCHMUYHBIX VCAOBUSX
naasanus. Ilpoananusuposanvi OanHvle CUCMEMAMUYECKUX UCHbIMAHULL
Cy006-moaKayuell U NOJYHYEHHbIX OMs1 HUX 3HAYEHUNl UHOEKCO8 IHep2od (-
Gexmusnocmu no memoouxe, npumensiemou IMO 0ns cy0os 6 medcoyHa-
POOHOM MOPCKOM cydoxoocmee. Konebanus ypogueti 600bl 60 GHYymMpeHHeM
cy0oxo0cmee Ha YYacmKax O8UNCeHUst cy008 ¢ Kapasanami Oapic oKasbvl-
8AIOM CYWeCMEEHHOE GIIUAHUE HA XAPAKMEPUCMUKY PAOOMbL NPONYIbCUG-
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Ho2o komnaexca. Ha npumepe Oannvix 6000mepHbIX nOcmog peku [yHail
paccmampusaemcs 006eCneyeHHOCb YOUH KaK NpU GbINOIHEHUU 00HO20
petica Ha PasHbIX YUACMKAX OBUIICEHUsS, MAK U 6 MeueHue KaleHOapHO2O
200a, 0CODEeHHO OISl NepUod08 C KPUMUUECKUMU RAPAMempamu MeiKko8o-
0bsi. OnpedeneHvl cOOMHOWeHUs 21yOulbl hapsamepa u 0caoku CyoHd, si6-
JISIOWUECS SDAHUYHBIMU OTISL CHUIICEHUSL CKOPOCMU OBUIICEHUS 8 CE3U C U3-
MeHeHUeM CONPOMUBTICHUS NPU OUWYTMUMOM HE2AMUGHOM GIUAHUU MEIKO-
600bs1. B 5moil c6s13u nPoanaIu3upo8ano makice yeeauieHue pacxood mo-
NAUBA HA MEIKOBOOHBIX YHACMKAX, OKA3bIGAIOWUX GIUAHUE HA IHEP2OIP-
gexmusnocmo. [Ipu 3mom 83aumocesizb 60nPOCO8 IHeP2oIPHexmusHoCcmL
U COBPEMEHHbIX MPebOGAHUl NO IKONOSUMHOCHIU OUKMYen NpUMeHeHue
KOMNIEKCHBIX NOOX0008 He MOJbKO ¢ HOZUYUL OOCMUIICEHUS] PAYUOHAb-
HbIX nOKazamenetl pacxooa monaued, Ho maxdice U ¢ RO3UYULl NPUMEHEeHUs.
COBPEMEHHbIX MEXHONIO2UIl OYUCMKU 6bINYCKHbIX 2a306. Paccmompenvl
gakmopwl, cnocobcmeyouue pazeumuio OCHOGHbIX JJIEMEHINO0E8 MeHeONC-
MeHma 3HepeodphekmusHocmu cydo8 HympenHe2o niasanus. K num om-
Hocumcest paboma Peunvix ungopmayuonnvix cayocd (PUC), nooeomoska
PEUHbIX Cy008ooUmenetl u yuem akmopos HeyCmouuueoCmu polHKa nepe-
6030K U puIHKa OyHKepHo2o monausa. COoelansl 6b18600bl O HEPA3PLIGHOCHIIL
PACCMOMPEHHBIX (PAKMOPOS, A MAKICEe HeOOXOOUMOCIMU UX OaNbHeluue20
KOMNIEKCHO20 PACCMOMPEHUsL C Yelblio CO30aHUsi 00We20 aneopumma me-
HEeONCMeHMA IHEP2OIPPEKMUBHOCTNBIO 80 HYMPEHHEM CYOOX00CmEe.

Anomayis — Pozenanyma oyinka enepeoepexmusnocmi 0asi CyoeH 6Hy-
MPIWHBbO20 NIABAHHS 3 3ACMOCYBAHHIM PIHUX NI0X00I8 00 OOUHOUHUX C)-
OeH | 00 CYOeH-UIMOBXayi8 GeNUKOMOHHANCHUX CK1a0ie. Lle noe'ssano 3
mexHoao2iamu pobomu, AKI npu pyci 6eIUKOBAHMAICHOZO KAPABAHY Md-
10mb psd Cymmeux 8IOMIHHOCMEU 8 IOeHMUYHUX YyMosax niasanus. IIpo-
AHANI308AHO OAHI CUCMEMAMUYHUX GUNPODYEAHb CYOCH-UMOBXAYI8 |
OMPUMAHUX Ol HUX 3HAYEHb [HOEKCI8 eHepeoeqheKmuUeHOCmi 3a Memoou-
KO0, AKa 3acmocogyemuvcsi Mixcnapoonor mopcwroio opeanizayicro (IMO)
011 CyOeH y MIJICHAPOOHOMY MOPCbKOMY CyOHOnAaecmsi. Konusanus pieHie
600U Y GHYMPIUHBOMY CYOHONIABCMBI HA OLIHKAX PYXY CYOeH 3 Kapaed-
Hamu Oapoic OKaA3ylomsb ICMOMHULL 6NIUE HA XAPAKMEPUCUKU pobomu
nponyrbcusHo2o komnaexkcy. Ha npukiadi oanux 6000mipHux nocmie, pos-
Mawloganux Ha pisnux Ooinankax pixu [ynail, poseasioaemscs 3abesneye-
HiCMb 2IUOUH SIK NPU BUKOHAHHI OOHO20 PeliCy HA PIZHUX OLIHKAX PYXY,
max i npoms20M KaieHOapHo2o PoKy, 0coOaU80 OJsi nepiodié 3 KPUMUYHU-
MU napamempamu Miiko000s. Busznaueni cniegionowenHs enubunu gap-
eamepy i 0CAOKU CYOHaA, KL € 2PDAHUYHUMU OIS 3HUNCEHHSL WBUOKOCHI PYXY
¥ 36'3Ky 31 3MIHOIO ONOPY NPU BIOUYMHOMY HE2AMUBHOMY BNIUBY MIIKO-
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60005. ¥ 36'A3KYy 3 Yyum npoananizoeano makoic 30inbuenHs. eumpamu na-
JUBA HA MITKOBOOHUX OLIAHKAX, WO BNIUBAE HA eHnepeoepekmusHicmy. [lpu
YbOMY 63AEMO36'A30K NUMAHL eHep2oeheKMUBHOCMI ma CYYaACHUX GUMO2
00 eKOJI02IYHOCME OUKMYE 3ACMOCYBAHHS KOMIIEKCHUX NIOX00I6 He MITbKU
3 no3uyiil OOCACHEeHHs DAYIOHANLHUX NOKA3HUKIG eumpamu nAlued, aie
Mmaxk camo i 3 no3uyiti 3aCMoCy8anHs CY4ACHUX MEXHON02IH OUUUEHH S 8U-
nYCKHUX 2a3ig. Posensinymi ¢pakmopu, wo cnpusioms po36UmKy OCHOSHUX
eleMeHMi68 MeHeONCMEHmy eHepeoeheKmuGHOCmi cyoeH GHYMPIUHbO20
nnasawnus. Jlo wux sionocumocs poboma Piukosux ingpopmayitinux ciyxcod
(PIC), niocomoska piuxkosux cyoH0800ii6 ma 6paxysaHHs (axmopié He-
CMITKOCMI PUHKY nepee3enb i PUHKY OYHKepHO20 NaibHo2o. 3pobneni 6u-
CHOBKU NPO HEPO3PUBHICMb PO3TSAHYMUX (PaKmMopis, a maKoxtc HeoOxXioHo-
cmi iX no0aIbUWO20 KOMNIEKCHO20 PO321s0Y 3 MEmoI0 CIMBOPEHHSL 3A2alb-
HO20 al2opummy MeHeONCMEHMY eHepeoehekmueHoCmi y 6HYMpPIiuHbOMY
CYOHONIA6CMEL.

Annotation — The issues of energy efficiency assessment for inland
navigation vessels and focus on the need to implement different approaches
in this context in relation to single vessels against pushers with heavy con-
voys are considered. This is due to transportation technologies, which have
a number of significant differences when pushing a heavy caravan. The
analyses were made for the data of systematic testing of ships and the val-
ues of energy efficiency indicators obtained for them according to the
methodology applied by IMO for ships in international maritime shipping.
Fluctuations in water levels on inland waterways and on river sections, in
particular, especially when moving pushers with caravans of barges, have
a significant impact on the performance of the hydrodynamic propulsive
complex. Using the example of the data from the Danube river gauging sta-
tions, the assuring enough depth both when performing one voyage at dif-
ferent sections of movement, and during a calendar year were considered.
The ratios of the fairway depth and the draft of the vessel are determined,
which are boundary for a decrease in the speed of movement in connection
with a change in resistance with a tangible negative effect of shallow wa-
ter. In this regard, issues of increasing fuel consumption in shallow water
areas and related factors affecting energy efficiency are also considered.
At the same time, the interrelation of energy efficiency and eco-friendliness
dictates the use of integrated approaches not only from the standpoint of
quantitative indicators of fuel consumption, but also from the standpoint of
the use of modern technologies for cleaning exhaust gases. The factors
contributing to the development of energy efficiency management are con-
sidered as separate categories. These include the work of the River Infor-
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mation Services (RIS), the training of river boatmasters and the instability
factors in the shipping and bunker markets. The conclusions about the in-
separability of the considered factors, as well as the need for their further
comprehensive consideration in order to create a common algorithm for
managing energy efficiency in the inland navigation were made.
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