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PLAVIDLA PRE DOPRAVNE TECHNOLOGIE

»RIEKA - MORE®

VESSELS FOR “RIVER-SEA” SHIPPING TECHNOLOGIES

Vniitrozemska i namornd vodnd doprava sa v primorskych oblas-
tiach pevniny i pribreznych castiach svetovych mori a ocednoy vzdjomne
prelinajii. Vedie to k ich prirodzenej vzdjomnej technologickej i technic-
kej integrdcii. Tato sa v najvicsej moznej miere prejavi aj na dopravnom
prostriedku vodnej dopravy, ktorou je lod, pripadne aj zostava plavidiel
v roznom technologickom usporiadani. Vznikaju tak dopravno-pre-
pravné systémy, ktoré su sicastou kombinovanych systémov vodnej
dopravy oznacovanych ako ,,rieka - more”. V tychto systémoch, okrem
mensich namornych lodi, ktoré sui schopné plavby aj do riecno-ndmor-
nych pristavov nachddzajiicich sa hlboko v ustiach velkych riek, mozno
rozlisovat dva zdkladné varianty plavidiel typu ,,rieka - more”.

1. Uvod

Vodna doprava sa najma v technologickych aplikaciach dnes
eSte zasadne rozdeluje na plavbu v chranenych akvatdriach (na
vnutrozemskych vodnych cestach) alebo v nechranenych, ¢o je
namorna plavba. Vnutrozemska i nimorna vodna doprava sa vSak
v primorskych oblastiach pevniny i pribreznych castiach svetovych
mori a oceanov prirodzene vzajomne prelinaju. Vedie to k ich pri-
rodzenej vzajomnej technologickej i technickej integracii. Tato sa
v najviacsej moznej miere prejavi aj na dopravnom prostriedku
vodnej dopravy, ktorou je lod, pripadne aj zostava plavidiel
v roznom technologickom usporiadani. Vznikaju tak dopravno-
prepravné systémy, ktoré su sticastou kombinovanych systémov
vodnej dopravy oznacovanych ako ,,riecka - more“. V tychto systé-
moch, okrem gabaritne mensich namornych lodi, ktoré su schopné
plavby aj do rie€no-namornych pristavov nachadzajucich sa hiboko
v ustiach velkych riek, mozno rozliSovat dva zakladné varianty
plavidiel typu ,,rieka - more®:

1. Motorové nakladné lode priamo urcené na bezprekladkové
prepravy na rieCnych a na pribreznych namornych trasach.
Tieto plavidla st pre technologicky rezim ,,rieka - more“ kon-
strukcne prisposobené, a aj prevadzkovo zaradené do prislus-
nej klasifikacnej triedy. Svojimi parametrami, konstrukciou,
technickym vybavenim, a najmi plavebno-bezpeénostnymi
vlastnostami vyhovuju tak plavbe riecnej, ako aj namornej
pobreznej a plavbe na velkych jazerach a kontinentalnych
(chranenych) moriach.
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Inland and marine water transport intersect each other in seaside
areas of continents as well as in off-shore parts of world seas and
oceans. That leads to their natural technological and technical inte-
gration. In the largest possible extent is this shown on the water tran-
sport means, which is a ship or eventually also a formation of vessels
in various technological configuration. In that way, transport systems
which are a part of combined systems of water transport named as
‘river-sea”, are created. In these systems, apart from dimensionally
smaller marine ships, which are able to navigate also into river-sea
ports situated deeply in big rivers mouths, two basic alternatives of
“river-sea” vessels can be distinguished.

1. Introduction

Water transport is still today being essentially divided, espe-
cially in technological applications, to shipping in protected aqua-
toria (on inland waterways) or in unprotected aquatoria (on the
sea). However, inland and marine water transports naturally inter-
sect each other in seaside areas of continents as well as in offshore
areas of world seas and oceans. That leads to their natural tech-
nological and technical integration. In the largest possible extent
is this shown on the water transport means, which is a ship or
eventually a formation of vessels in various technological confi-
guration. In that way, transport systems, which are a part of com-
bined systems of water transport named as “river-sea”, are created.
In these systems, apart from dimensionally smaller marine ships,
which are able to navigate also into river-sea ports situated deeply
in big rivers mouths, two basic alternatives of “river-sea” vessels
can be distinguished:

1. Motor cargo ships assigned directly for transportation without
transhipment on river and seaside marine routes. For the “river-
sea” technological mode, these vessels are constructionally
adapted as well as operationally classified into their respective
classification class. By their parameters, construction, techni-
cal equipment and especially navigation-safety attributes, they
are suitable for navigation on rivers, seaside, on big lakes and
continental (protected) seas.
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2. Kombinacia rie€nych ¢lnovych kontajnerov, tzv. ,lichterov®
(angl. lighter) a namornych materskych kontajnerovych lodi,
tiez nazyvanych aj ,lichterovozy“. Je to technoldgia priamo
nadvazujica na klasicku tlaénu technolégiu plavby, ked v riec-
nych podmienkach su ¢lnové kontajnery dopravnymi pro-
striedkami a su sucastou obvyklych tlaénych riecnych stlodi.
Na mori sa tieto rieCne plavajuce Clnové kontajnery prepra-
vuji na palube materskej kontajnerovej lode ako nakladové
jednotky kombinovanej dopravy. Nalodenie a vylodenie ¢lno-
vych kontajnerov sa uskuto¢nuje v akvatdriu ustia rieky, pricom
sa nemusi vykonavat ani v pristave.

V klasickom ponimani tiez v§ak mo6ze byt vnutrozemska

i namorna vodna doprava spolu s pozemnymi dopravno-preprav-
nymi systémami cestnej automobilovej a Zelezni¢nej dopravy
sucasfou intermodalnej a kombinovanej prepravy v systémoch
»voda-cesta-kolaj“. Prave takato symbioza technologickej integracie
umoziuje v praxi v maximalnej moznej miere aplikovat aj tzv. bez-
prekladkové (z hladiska prepravovanych zasielok), resp. ekono-
micky vyhodné horizontalne prekladkové operacie kolesovych
dopravnych prostriedkov, ktoré sa najcastejSie oznacuju skratkou
Ro-Ro (alebo ,,Roll-on/Roll-off™). Ide teda o prekladku najma tych
nakladovych jednotiek kombinovanej dopravy, ktoré maju vlastny
podvozok, alebo s nalozené na tzv. roll-trajleri, o je Specializo-
vana prepravna ploS§ina na nizkom podvozku, umoznujuca horizon-
talny sposob nakladky alebo vykladky nemobilnych nakladovych
jednotiek, alebo aj inych zasielok, najmé vel'korozmernych a taz-
kych. V tomto §iroko ponimanom komplexnom kombinovanom
prepravnom systéme sa skryvaju

a) klasické, tzv. trajektové prepravy v zmieSanej, osobnej i naklad-
nej lodnej preprave pomocou prievoznej lode (kompy), a to
najma pri prekonavani prekazok v podobe velkych riek, prieli-
vov, morskych uzin, zalivov a pod. ako alternativa, alebo v pri-
pade absencie mostov alebo tunelov,

b) dopravno-prepravné technoldgie s horizontalnou prekladkou
pri nakladnych lodnych prepravach na vel'ké vzdialenosti, a to
tak v kontinentalnom, ako aj interkontinentalnom ponimani,
ktoré navysSe tiez umoZnuju aj prepravu nadrozmernych,
tazkych a inych Specifickych zasielok.

Ked sa k vyhodnym ekonomickym faktorom takychto preprav
prirataju aj energetické a ekologické vyhody, ktorymi sa vodna
doprava bezpochyby vyznacuje, otvaraju sa pri kombinovanych pre-
pravach za ucasti vodnej dopravy perspektivy dopravno-preprav-
nych celosvetovych sustav. Je ich potrebné v detailoch prebadat,
ale najma ¢im skor v doprave aj uplatnit. Prave takéto technologie
su Zivotne dolezité aj pre také hospodarske celky, akym je Sloven-
ska republika - §tat v strede Europy bez priameho pristupu k moru,
avsak cez uzemie ktorého vedu medzinarodné vodné cesty nadva-
zujuce na svetové moria a oceany.

2. Podmienky pre uplatnenie plavebnych technologii
,rieka - more“

Tretie zasadanie Eurdpskej konferencie ministrov dopravy
(CEMT), ktoré sa konalo v roku 1997 v Helsinkach, prijalo celo-
eurépsku dohodu o hlavnych vnatrozemskych vodnych cestach
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2. Combination of riverboat containers, so-called “lighters”, and
lighter carriers, it is a technology directly consequential from
the classical pushing navigation technology, when boat con-
tainers in river conditions are transport means and are parts
of usual river pushing ship formations. On the sea, these ligh-
ters are transported on the deck of lighter carriers as cargo
units of combined transport. Loading and discharging of boat
containers is realised in the aquatorium of a river mouth. It
doesn’t have to be realised in a port.

In classical understanding, the inland and marine water trans-
port along with land transport systems of road and railway trans-
port can be a part of intermodal and combined transportation in
“water-road-rail” systems. Right this symbiosis of technological
integration allows in practise the largest possible extent of applying
operations without transhipment (from the point of view of ship-
ments) or eventually economically favourable horizontal tranship-
ment operations of wheel transport means (Ro-Ro - “Roll-on/Roll-
off”). It concerns transhipment of particularly those combined
transport cargo units, which have their own chassis or they are
loaded on so-called roll-trailer, a specialised shipping platform on
a low chassis, allowing a horizontal way of loading or discharging
of immobile cargo units or other shipments, especially large-dimen-
sional and heavy ones. In this largely understood complex, com-
bined transport system, there are hidden:

a) classical, so-called ferry, transports in combined, passenger and
cargo transportation by means of ferry-boat (raft)by coming
over obstacles like big rivers, channels, firths, bays and the
like, as an alternative or in absence of bridges or tunnels,

b) transport technologies with horizontal transhipment by cargo
shipments on large distances as in continental and interconti-
nental understanding, which, in addition, allow the transport
of large-dimensional, heavy and other specific shipments.

When we add to the favourable economic factors of such tran-
sports also energetic and ecological advantages, which no doubt
characterise water transport, perspectives of transport world-wide
systems are being open by the combined transports with the par-
ticipation of water tra nsport. They need to be explored in details,
but also applied in transportation as soon as possible. These tech-
nologies are vital also for such economic entities like the Slovak
Republic, country in the centre of Europe without direct access to
sea, through territory of which international waterways connected
with world seas and oceans are routed.

2. Conditions for applying of navigation “river-sea”
technologies

The third meeting of the European conference of transporta-
tion ministers (CEMT), which was held in Helsinki in 1997,
adopted a Pan-European agreement about principal inland water-
ways of international importance. This agreement, known as AGN
(from French interpretation - Accord européen sur les grandes
voies navigables dimportance internationale) was already validat-
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medzinarodného vyznamu. Tato dohodu, znamu pod skratkou

AGN (podla francuzskej interpretacie - Accord européen sur les

grandes voies navigables dimportance internationale), k dnesnému

dnu uz ratifikovalo 11 europskych Statov, vratane Slovenskej repub-
liky, pricom oficialne nadobudla platnost 21. augusta 2000. Stcas-
tou AGN je

a) technicka klasifikacia vodnych ciest Eurépy jednoznaéne
urcujiica parametre plavebnej drahy na vodnej ceste vo vztahu
k rozmerom lode (lodnej zostavy),

b) funkéné clenenie a Ciselné oznacovanie vodnych ciest podla
ich vyznamu v europskej plavebnej sieti, ktoré rozliSuje dia-
metraly (naprieC kontinentom prevazine v severojuznom
smere), radialy (od pobrezia do vnutrozemia), hlavné trans-
verzaly ( trasy prevazne v zapadovychodnom smere krizujuce
niekol'ko diametral) a odbocky hlavnych vodnych ciest.

Podla uvedenej dohody by mal mat Dunaj (ako sucast europ-
skej transverzaly E 80) vo svojej dolnej a strednej Casti od Cierno-
morského ustia az po Bratislavu najvyssiu rozmerovu triedu ,\VII“
s nasledovnymi maximalnymi rozmerovymi parametrami lodi
(resp. lodnych zostav)

o dizka L 275 + 287 m,
» §irka B 33,0+ 34,2 m,
e ponor T 25+4,5m,

+ podjazdna vyska mostov N, 9,1 m.

Na hornom useku od Bratislavy po bavorsky Regensburg sa
Dunaj podla dohody AGN Kklasifikuje triedou ,VI b“ (s paramet-
rami L =185 — 195 m, B=228m, T=2,5+4,5m,a N, =
=17,0 + 9,0 m) a v najvy§Som pre obchodnu plavbu splavnom
useku az po Kelheim uz ma Dunaj rovnaké parametre ako nad-
vizujuci prieplav Dunaj-Mohan. Je to trieda ,.V b* pre Sirku plavi-
dlovych zostav B = 11,4 m, priCom ostatné parametre zostavaju
pribliZzne zachované.

Do kategorie europskych vodnych ciest medzinarodného
vyznamu uz patri aj Vazska vodna cesta. Dohodou AGN sa ozna-
Cuje ako dolezita dunajska odbocka E 81, a to uz aj spolu s budiicim
kanalizovanym a prieplavovym prepojenim Vahu cez Kysucu a Cier-
nanku na OlSu, ¢o je uz pritok ceskej, polskej a napokon i nemecke;j
Odry (sucasti europskej diametraly E 30). Pre lode zmieSaného
typu ,rieka-more” je najvyznamnejSim vazskym usekom trasa od
ustia v Komarne po Sered. Trieda tejto vodnej cesty je klasifiko-
vana ako ,VIa“, s parametrami L = 95 — 110 m, B = 22,8 m, T =
2,5—45maN, =525+70m.

Po prvykrat v novodobej historii Europy sa dohodou AGN
navzajom prepajaji zapadoeuropska s vychodoeurdpskou siefou
vodnych ciest az do povodia riek Dnepr (eurdpska trasa E 40)
a Volga (E 50). AGN vsak predpoklada toto prepojenie nielen
kontinentalnymi transverzalami
« severnou E 70 ... (Ryn, severonemecké prieplavy, Labe, Odra,

dalsie polské a ukrajinské trasy),

« juznou E 80 ... (Seina a nadvézujuce franctizske a nemecké
vodné cesty, prieplav Mohan-Dunaj, povodie Dunaja a Cierne
more),

ale aj pribreZnymi namornymi transverzalami okolo pobreZia kon-

tinentalnej Casti Europy
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ed by 11 European countries including the Slovak Republic. It
officially came into operation on August 21, 2000. AGN includes:

a) technical classification of European waterways exactly defines
parameters of a navigation path on the waterway in relation
to ship (ship formation) parameters,

b) functional classification and numeric marking of waterways
according to their importance in the European navigation
network, which distinguishes diametrals (across the continent
mainly in the north-south direction), radials (from coast to
inland), main transversals (route mainly in west-east direction
crossing a few diametrals) and branches of main waterways.

According to the mentioned agreement, the Danube (as part
of the European transversal E80) would have in its lower and
middle part from Black Sea estuary to Bratislava the highest class
“VII” with the following maximal ship (ship formation) dimen-
sion parameters

« Length L 275 + 287 m,
« Breadth B 33.0 +34.2 m,
o« Deep T 2.5+4.5m,

+ Clearance bridge height N, 9.1 m.

In the upper part from Bratislava to Regensburg, the Danube
is, according to AGN agreement, classified as “VI b” class (with
parameters L = 185 — 195 m, B=228 m, T= 2.5+ 4.5 m and
Ny, =7.0 + 9.0 m). In the highest for commercial navigation navi-
gable section until Kelheim, the Danube has already the same
parameters as the following Danube-Main Canal. It is the “V b”
class for navigation formation breadth B = 11.4 m while the other
parameters remain approximately the same.

The category of European waterways of international impor-
tance already includes the Vah waterway. By the AGN agreement,
it is qualified as important Danube branch ES81, along with future
canalised connection of Vah through Kysuca and Cierfanka to
Olsa, which is a supply of Czech, Polish and after all German
Odra (part of European E 30 diametral). Combined “river-sea”
type ships find the most important Vah section the route from its
mouth in Komarno to Sered. This waterway class is “VI a” with
parameters L = 95 — 110 m, B=22.8 m, T = 2.5 — 4.5 m and
Ny =525+70m.

For the first time in the modern history of Europe the AGN
agreement interconnects the West European and East European
waterway network at the basin of Dnepr (European E 40 route)
and Volga rivers (E 50). AGN not only assumes this connection
by continental transversals

« northern E 70 ... (Rhine, North German canals, Labe, Odra,
other Polish and Ukrainian routes),

« southern E 80 ... (Seine and joint French and German water-
ways, the Main-Danube canal, basin of the Danube river and
the Black sea),

but also with offshore marine transversals around the shore of the

continental part of Europe
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severnou E 60 ... (od Gibraltaru okolo atlantického, severo-
morského a baltického pobrezia Europy riekou Neva a balticko-
bielomorskou trasou prirodnych i umelych vodnych ciest az do
Archangelska),

juznou E 90 ... (od Gibraltaru okolo €lenitého pobrezia Stredo-
moria, Marmarské, Cierne i Azovské more, prieplavom Volga-
Don a riekou Volga az do Kaspického mora).

Mozno dnes este nedocenenym, no jednym z najvyznamnej-
sich prinosov dohody AGN je fakt, Ze medzi vnutrozemské vodné
cesty Europy boli zaradené uz aj uvedené dve pribrezné, viac ako
desiatky tisic kilometrov dlhé vodné cesty. Tymto rozhodnutim sa
kazdy europsky namorny pristav stal zaroven aj vnitrozemskym
a lode zmieSanej plavby ,rieka-more“ sa tym dostali zaroven do
kategorie lodi vnutrozemskej plavby.

Na tomto mieste by sme mohli aj ukon¢it uvahy o perspektiv-
nych mozZnostiach nasej vodnej dopravy, keby sme skuto¢ne neboli
mladym Statom situovanym do stredu Europy, bez kuska morského
pobrezia. Nas skutocne nemdze uspokojit len doterajsia sicinnost
nasej vnutrozemskej a namornej plavby, ale musime prihliadat aj
na $pecifikd spoluprace so vietkymi ostatnymi druhmi dopravy.
Navyse tiez na rozhodnutia uz spominanej europskej konferencie
ministrov dopravy v zmysle nou schvalenych multimodalnych
a intermodalnych vyznamnych dopravnych tras - dopravnych kori-
dorov, po ktorych sa v ramci kombinovanych dopravnych ststav
premiestiuju najma intermodalne nakladové jednotky (kontajner,
cestny naves, prives, vymenna nadstavba a pripadne Zeleznicny
vagon). Podla rozhodnutia CEMT z povodnych deviatich (dnes
uz desiatich) rozhodujucich koridorov vedu az Styri uzemim Slo-
venska. Z uzSieho pohladu len vodnej dopravy, je to okrem
,,dunajského” VII. koridoru v ramci dalSich uprav plan aj vodnej
sjantarovej cesty”“ v trase koridorov V a VI, spajajucej Baltické
more s Jadranom.

ESte jedna informadcia z tretej europskej konferencie ministrov
dopravy je pre vodnu dopravu vyznamna. Je to zainteresovanost
eurdpskej dopravnej komunity na Styroch perspektivnych zaujmo-
vych dopravnych oblastiach Eurdpy, a to
« euro-arktickej oblasti Barentsovho mora,

« Cierneho mora,
« Stredozemného mora,
« Jadranského, Ionskeho a Egejského mora.

Na tieto oblasti nadvazuju dopravné koridory, pricom ide
najma o prepojenie medzi Europou a najvacsim kontinentom sveta
- Aziou, predizenie transeuropskych dopravnych koridorov do véet-
kych lokalit Azie, vo vodnej doprave az do pristavov Pacifiku.

3. Vyhlad stavby lodi vnitrozemskej a zmiesanej plavby

Podla ,,Bielej knihy o tendenciach a rozvoji vnutrozemskej
plavby a jej infrastruktiry” vydanej EHK - OSN v Zeneve v roku
1996 bol stav rozhodujucej rynskej a dunajskej flotily pred prepo-
jenim oboch povodi z hladiska podielu vybranych typov lodi
nasledovny:
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« northern E 60 ... (from Gibraltar around Atlantic, North and
Baltic Seas shore of Europe through the Neva river and Baltic
- White Sea route of natural and artificial waterways to Archan-
gelsk),

« southern E 90 .. (from Gibraltar around Mediterranean,
Marmar, Black and Azovian Seas, through the Volga-Don-canal
and Volga to the Caspian Sea).

One of the most important assets of the AGN agreement
(maybe today not yet appreciated) is the fact that the European
inland waterways include the two mentioned offshore more than
ten thousands kilometres long waterways. Through this decision,
each European marine port at the same time became an inland
one, and combined “river-sea” navigation ships were classified in
the category of inland navigation ships.

At this place we could finish speculations about perspective
opportunities of our water transport, if we were not a really small
country situated in the centre of Europe without a piece of sea
coast. We cannot really be satisfied with only actual interactivity of
our inland and marine navigation, but we have to take into account
the specifics of cooperation with all other transport means and in
addition, the decisions of the mentioned European conference of
transportation ministers in the sense of its adopted multimodal
and intermodal important transport routes - transport corridors,
which, in the combined transport systems, are for transferring
of especially intermodal cargo units (container, road semi-trailer,
trailer, swop-body and eventually rail wagon). According to the
CEMT decision, four out of the original nine (today 10) crucial
corridors lead through the territory of Slovakia. When taking the
closer view of water transport only, apart from the “Danube” cor-
ridor No. VII, it is the plan of water “amber route” in the corridors
No. V and VI connecting Baltic Sea with Adriatic Sea.

There is one more significant piece of information for water
transport from the 3™ European conference of transportation
ministers. It is the involvement of European transport community
on four European perspective transport areas of interests, namely:
« The Euro-arctic area of Barents’ Sea,

« The Black Sea region,
« The Mediterranean Sea region,
« The Adriatic, Ionos and Egian Sea region.

These areas are further joined to transport corridors, and it is
especially the interconnection of Europe with the biggest world
continent - Asia, extension of trans-European transport corridors
to all Asian localities - especially to the Pacific ports in water
transport - which is important here.

3. Prospect of ships construction for inland
and combined navigation

According to the “White book about trends and development
of inland navigation and its infrastructure” published by the Euro-
pean Economic Commission (EEC) - UNO in Geneva in 1996,
the state of determining the Rhine and Danube fleet before the
interconnection of both basins has been from the viewpoint of the
following selected ship types:
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Typ lode Ryn Dunaj Ship Type Rhine Danube
MNL (motorova nakladna lod’) - suchy naklad 60 % 8 % MNL (Motor cargo ship) - dry cargo 60 % 8 %
MNL - tekuty naklad 15% 0% MNL - liquid cargo 15% 0%
TC (tlaény ¢ln) - suchy naklad 21 % 82 % TC (push boat) - dry cargo 21 % 82 %
TC - tekuty naklad 2% 4% TC - liquid cargo 2% 4%
TC - kombinovany naklad 0% 5% TC - combined cargo 0% 5%
ostatné plavidla 2% 1% other vessels 29 1%
spolu 100 % 100 % together 100 % 100 %

V c¢leneni podla tonaze lodi zo Statov v rynskej oblasti prvé
miesto zaujimalo Holandsko 53 % a druhé Nemecko 27 %. V dunaj-
skej oblasti prvé miesto zaujimalo Rumunsko 38 %, druhé Ukra-
jina 28 % a na $tvrtom mieste bolo Slovensko s 8 %. Statistika
jednoznaéne vyjadruje spolo¢nu tendenciu preferovania vodnej
dopravy najma v §tatoch s morskym pobrezim, ktora je v pripade
Holandska a Rumunska navySe umocnena aj vyznamnymi kana-
lovymi napojeniami na velkokokapacitné pobrezné namorné pri-
stavy a prekladiska.

Ako uz bolo uvodom spomenuté za sticasného stavu vyskumu
a vyvoja maju nesporné vyhody bezprekladkové prepravy najma
plavidlami zmieSanej plavby ,rieka-more*. Tesne pred politicko-hos-
podarskymi zmenami v strednej a vychodnej Eurdpe (podla Bielej
knihy EHK OSN) bol ich stav z hladiska objemov prepravy vyko-
nanych plavidlami ,rieka-more“ nasledujuci:
« na riekach Ruskej federacie
« v rynskej oblasti
» v oblasti Seine
« v oblasti Rhone
« v dunajskej oblasti

21,5 mil. ton/rok
2,4 mil. ton/rok
0,5 mil. ton/rok
0,3 mil. ton/rok
0,2 mil. ton/rok

Z uvedenych udajov je zrejmé, Ze veduice postavenie v bezpre-
kladkovych technologiach mala jednoznaéne vnitrozemska plavba
Ruskej federacie. Z hladiska konStrukcie a stavby lodi iSlo najma
o motorové nakladné lode (MNL) zmieSanej plavby ,rieka-more®,
ktorych vyroba nesie nezmazatelné stopy aj v naSom zavode Slo-
venské lodenice Komarno. Staci len spomentt oznacenia typov ako
su RMNL 2700, Volgo-Balt, Amur, a nakoniec aj novsich nasled-
nych typov Ryn, Schelda, Rostock, Weser, Ems, Leda a Baltik, pre
nemeckych, holandskych i ruskych zakaznikov. Ich technické
parametre st vSeobecne dostupné.

Trochu vahavejSie sa u nas ujimala druha (aj ked efektivnej-
Sia) technologia ,rieka-more”, t. j. systém kombinacie riecnych
¢lnovych kontajnerov a namornych materskych kontajnerovych lodi.
Po rokoch stagnacie v sucasnosti znova prichadza jeho obdobie
renesancie a burlivého rozvoja. DavnejSich vyvojovych pokusov
a praktickych experimentov s touto najuniverzalnejSou a najefek-
tivnejSou dopravnou technoldgiou ,rieka-more“ bolo vela, staci si
len spomenut na nazvy systémov LASH, BACO, BACAT, SEABEE
a jeho dunajskej modifikacie DM (Dunaj-more). Tato vyuzival
medzinarodny podnik Interlichter Budapest, aj s ucastou CSSR
(CSFR), dnes i Slovenskej republiky. Napriek vysokej miere tech-
nologickej progresivnosti uvedenych systémov, tieto v stiCasnosti
bud len Zivoria, alebo aj postupne zanikaji. Hlavné priciny tohto
stavu su, ze doterajsie

In the classification according to a ship’s loading capacity, the
first place from countries in the Rhine region has been taken by
the Netherlands with 53 % and the second by Germany with 27 %.
In the Danube region, the first place is Romania with 38%, second
is Ukraine with 28 %, and Slovakia is fourth place with 8 %. The
statistics clearly show the common tendency to prefer water tran-
sport especially in countries with sea cost, which is in case of the
Netherlands and Romania raised, in addition, by an important
canal connection with large capacity shore marine ports and trans-
hip centres.

As it was already mentioned in the beginning, in the current
state of research and development the transportation without trans-
hipment, especially by combined “river-sea” navigation vessels have
unquestionable advantages. Soon before the political-economic
changes in the Central and Eastern Europe (according to the
White Book of EEC UNO), their situation from the viewpoint of
transportation volumes carried out by “river-sea” vessels has been
the following:

« on the rivers of Russian federation
« in the Rhine region

« in the Seine region

« in the Rhone region

« in the Danube region

21.5 millions tons/year
2.4 millions tons/year
0.5 millions tons/year
0.3 millions tons/year
0.2 millions tons/year

From the listed data it is obvious that the leading position in
the technologies without transhipment was taken definitely by
inland navigation of Russian federation. From the viewpoint of
ship construction and building, the motor cargo combined navi-
gation “river-sea” ships (MNL), production holds indelible signs
also in our plant Slovenské lodenice Komarno. It is enough to
mention types like RMNL 2700, Volgo-Balt, Amur, and newer
follow-up types: Rhine, Schelda, Rostock, Weser, Ems, Leda and
Baltik for German, Dutch and Russian customers. Their technical
parameters are widely available.

The second (although more effective) “river-sea” technology,
i.e. combination of riverboat containers and marine container car-
riers, took possessions in our place a bit more hesitantly. After the
stagnation years, a period of its renaissance and turbulent deve-
lopment was present again. Long ago, there were many develop-
ment tentatives and practical experiments with the most universal
and the most effective transport “river-sea” technology. It is enough
to recall the systems named LASH, BACO, BACAT, SEABEE
and its Danubian modifications DM (Danube-sea). This one has
been used by international enterprise Interlighter Budapest with
a share of CSSR (CSFR), and today, the Slovak Republic. In spite
of the high rate of technological progression in mentioned systems,
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a) Clnové kontajnery boli relativne malej nosnosti (od 300 do
1000 t),

b) systémy neboli uplne kompatibilné s klasickou tlacnou tech-
nologiou plavby.

Tento druhy aspekt je rozhodujicim nedostatkom doterajSich
systémov. Ide o to, Ze ich ¢lnové kontajnery svojimi hlavnymi
rozmermi, geometrickym usporiadanim, ako aj nosnostou nie st
totozné s typizovanym Standardnym tlacnym clnom rynskeho,
alebo dunajského modulu. Len v opacnom pripade by mohla vznik-
nuf maximalne mozna unifikacia oboch zloziek vodnej dopravy
(vnutrozemskej a namornej) do technologickej schémy oznacovanej
ako ,rieka-more-rieka“. V modifikacii dopravno-prepravnej schémy
vodnej dopravy by az v takomto pripade boli realizovatelné pre-
pravné relacie podla logistickej koncepcie ,,z domu - do domu*, aj
ked oba ,,domy“ su vzdialené od seba az do tej miery, Ze sa nacha-
dzaju vo vnutrozemi [ubovolného kontinentu nasej planéty.

S rieSenim tychto problémov sa zaoberaju plavebni odbornici
na celom svete. Nemecki vyskumnici napriklad riesia v tejto oblasti
systém ,,TSL-katamaran“ pre dopravu az 12 standardnych tlacnych
Clnov typu E (Eurdpa). AmeriCania zasa rozpracovali systémy
,CAPRICORN*" a,,CAPRICOL* pre transatlantické nosice napla-
vovacich mississipskych tlacnych ¢lnov typu ,, JUMBO®. Tieto su
sice menSie ako eurdpsky ¢ln typu E, avsak z pohladu materskej
kontajnerovej lode su oba navzajom kompatibilné. V ramci inova-
cie systétmu DM-INTERLICHTER sa v stcasnosti vyvijaju dva
typy materskych kontajnerovych lodi, a to

a) mala kontajnerova lod typu ,,LCF®, ktora by mala operovat
nielen v pribreznych vodach Cierneho a Azovského mora, ale
aj v Stredomori a mala by prepravovat dve Clnové jednotky
typu DE (Dunaj-Eurépa) alebo jednu motorovi nakladnu lod
a jeden Cln, t. j. sulodie, ktoré by bolo mozné bezprekladkovo
(naplavovacim spdsobom) dopravit napriklad z Rotterdamu
alebo z Bratislavy priamo do Kaspického mora, resp. na vel'ko-
kapacitnu volgo-baltsku vodnu magistralu,

b) velka materska kontajnerova lod typu ,,LCT“ by mala opero-
vat na tradi¢nych dialkovych trasach Interlichteru na relaciach
Cierne more-India, Pakistan a Daleky vychod so §tyrmi alebo
Siestimi ¢lnovymi jednotkami DE alebo E.

V ramci operacného priestoru tychto dopravnych jednotiek
a tradicnych dopravnych komodit sa osobitne ukazuje potreba
prepravy tekutych substratov a netradicnych nadrozmernych
a supertazkych zasielok, vratane prepravy malych plavidiel.

4. Poziadavky na unifikaciu parametrov lodi
a vnutrozemskych vodnych ciest pre systémy
,rieka-more“

Na zaklade odporucania 16. pracovnej skupiny ,,Stalej medzi-
narodnej asociacie plavebnych kongresov“ (vo francuzskej skratke
AIPCN, resp. PIANC v anglickej) bola vypracovana unifikacia
poziadaviek kladenych na lode a vnutrozemské vodné cesty pre

PREHLADY / REVIEWS

the present only vegetate or gradually vanish. Main reasons for

this situation are:

a) boat containers have been of relatively small-loading capacity
(from 300 to 1000 t),

b) systems have not been absolutely compatible with classical
pushing navigation technology.

The second aspect is the crucial defect of present systems.
Boat containers from these systems with their main dimensions,
geometric layout as well as loading capacity are not identical with
standardised pushing boat of Rhineish or Danubian module. Only
in the opposite case a maximally possible unification of both com-
ponents of water transport (inland and marine) into a technological
schema named “river-sea-river” could be created. In the modifi-
cation of the water transport schema the shipping relations accord-
ing to the logistical concept “from home-to home” could this case
be feasible, even if both “homes” are so faraway from each other
that they are within whatever continent.

Solving of these problems is handled by shipping experts
throughout world. For instance, German researchers deal with the
“TSL-catamaran” system for transportation of 12 E (Europe) type
standard pushing boats. Americans, on the other hand, elaborated
systems “CAPRICORN” and “CAPRICOL” for transatlantic car-
riers of “JUMBO” type hydraulic-filling Mississippi pushing boats.
These are otherwise smaller than the European E type boat, but
from the container carrier viewpoint they are both mutually com-
patible. In the scope of innovation of DM-INTERLIGHTER system,
there are two types of container carriers being developed at present:

a) small container boat of “LCF” type should operate not only in
the offshore waters of Black and Azovian Sea, but also in the
Mediterranean. It would also transport two boat units of DE
(Danube-Europe) type or one motor cargo ship and one boat,
i.e. the ship formation which could be transported without
transshipment (by hydraulic-filling technique) for instance from
Rotterdam or from Bratislava directly to Caspian Sea, eventu-
ally to high capacity Volga-Baltic waterway,

b) big container carrier of “LCT” type should operate on tradi-
tional long-distance routes of Interlighter on the relations of
Black Sea - India, Pakistan or Far East with four or six DE or
E boat units.

In the operational area of these transport units and traditio-
nal transportation commodities, a need of transportation of liquid
cargo and non-traditional large-dimensional and super-heavy ship-
ments, including the small boats transportation, is particularly
emerging.

4. Requirements for parameter unification of ships
and inland waterways for “river-sea” systems

Following the Recommendation of the 16th Workgroup of “
PIANC - Permanent international association of navigation con-
gresses” (or AIPCN - Association internationale permanente des
congres de navigation ), a unification of requirements on ships
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plavbu lodi a lodnych zostav v reZime ,,rieka-more“. Tato skupina
sucasne oficialne poziadala Pracovnu skupinu vnutrozemskej plavby
pri EHK OSN v Zeneve o prislusné rozsirenie sucasnej klasifika-
cie europskych vodnych ciest (sucast rezolucie ¢. 30) s tym, aby
tato klasifikacia bola rozSirena pre moznost plavby aj plavidiel
zmieSanej plavby.

Po zvazeni realnych moznosti pre obchodné plavidla tohto
druhu v rezime ,rieka-more“ je mozné vyuzivat len vnutrozemské
vodné cesty technicky zaradené od triedy V po najvyssiu triedu
VII. Nizsie triedy vodnych ciest sice tiez umoziuju plavbu plavi-
diel, ktoré svojimi parametrami vyhovuju podmienkam zmieSanej
plavby, avsak ide plavidla s dizkou nepresahujucou 24 m, a teda
ide o tzv. malé (skor rekreacné) plavidla. Gabaritné obmedzenia
plavidiel pre tieto triedy su uvedené v nasledujucej tabulke:
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and inland waterways for ships and ships formations navigation in
the “river-sea” mode has been worked out. At the same time this
group officially asked the Inland Navigation Workgroup by EEC
UNO in Geneva for a respective extension of the present classifi-
cation of European waterways (part of resolution No. 30) for the
possibility of the navigation of combined navigation boats.

After considering real possibilities for commercial vessels of
this type in the “river-sea” mode, it is possible to use only inland
waterways ranked from class V to the ultimate class VII. Lower
classes of waterways also allow navigation of vessels, which match
conditions of combined navigation by their parameters, but these
are vessels with length no more than 24 m. They are so-called small
(rather recreational) vessels. Dimensional constraints of these class
vessels are listed in the following table:

Trieda Typ plavidla Gabaritné rozmery Podj. vyska mostov
dizka (m) Sirka (m) ponor (m) vyska (m)

Va nakladna lod, tlacna zostava 95-110 11.4 2.5-4.5 5.25;7.0; 9.1

Vb tlacna zostava 172-185 114 2.5-4.5 5.25;7.0; 9.1

Vla tlacna zostava 95-110 22.8 2.5-4.5 7.0; 9.10

Vib nakladna lod 140* 15.0 3.9 7.0; 9.1

VIb tlacna zostava 185-195 22.8 2.5-4.5 7.0; 9.1

Vic tla¢na zostava (6-Clnova dlha) 270-280 22.8 2.54.5 9.1

Vic tla¢na zostava (6-Cln. kratka) 195-200 33.0-34.2 2.54.5 9.1

VIl tlacna zostava 285 33.0-34.2 2.5-4.5 9.1

* V sucasnom obdobi sa nepovoluje pouzivanie takej lode na Ryne

Standard Vessel type Parameters Clearance bridge
length (m) breadth (m) draugth (m) height (m)

Va cargo ship, pushing formation of vessels 95-110 11.4 2.54.5 5.25;7.0;9.1

Vb pushing formation of vessels 172-185 11.4 2.5-4.5 5.25;7.0; 9.1

Via pushing formation of vessels 95-110 22.8 2.54.5 7.0; 9.10

Vib cargo ship 140* 15.0 3.9 7.0; 9.1

Vib pushing formation of vessels 185-195 22.8 2.54.5 7.0; 9.1

Vic pushing formation of vessels (six boat long) | 270-280 22.8 2.54.5 9.1

Vic pushing formation of vessels (six boat short) [ 195-200 33.0-34.2 2.54.5 9.1

Vil pushing formation of vessels 285 33.0-34.2 2.54.5 9.1

* Nowadays such a ship is not allowed to operate on the Rhine.

Podla suc¢asnych podmienok brzdiacim faktorom sa ukazuje
ponor plavidla. Okrem toho je zrejmé, ze pre plavidla tohto typu
nemdze existovat ani tvrda unifikacia rozmerov plavidiel, pretoze
v Europe existuje rozdiel medzi Skandinavskymi, zapado- a stre-
doeurdpskymi a vychodoeuropskymi vodnymi cestami. Vycha-
dzajuc z tychto predpokladov prvy navrh troch tried klasifikacie
motorovych nakladnych lodi pre rezim ,rieka-more” (R-MNL),
odportucanych EHK OSN, je nasledovny:

According to contemporary conditions, a vessel's draught
turns out as a holding-back factor. Besides it is evident that for this
type of vessel can't exist even with a hard unification of their
parameters because there exists a difference among the Scandina-
vian, West and Middle European, and East European waterways
in Europe. Based on these assumptions, the first suggestion of three
standards motor cargo ships" classification (R-MNL) recommend-
ed by EHK OSN is listed in the following table:
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Trieda R-M Gabaritné rozmery R-MNL Podjazdna vyska Standard Parameters R-MNLpod Clearance bridge
dizka (m) | sirka (m) | ponor (m)| mostov vyska (m) R-M length (m)|breadth (m)|draught (m) height (m)
1 90 13 3,545 7,09,1 1 90 13 3.54.5 7.0-9.1
2 135 16 3,545 9,1 2 135 16 3.54.5 9.1
3 135 22,8 4,5 9,1 3 135 22.8 4.5 9.1

Uvedeny navrh vsak nezohladiuje moznost pribreznej plavby
zmieSanych motorovych nakladnych lodi na transeuropskej vodnej
magistrale Ryn-Mohan-Dunaj a preto nami modifikovany navrh
uvedenych troch tried motorovych nakladnych lodi rezim ,rieka-
more” je nasledovny:

The mentioned suggestion doesn’t accept possibility of short-
sea shipping of combined motor cargo ships on trans-European
waterways Rhine-Main-canal-Danube. That is why we modified
suggestion of three introduced standards of motor cargo ships in
the following list:

Trieda R-M Gabaritné rozmery R-MNL Podjazdna vyska Standard Parameters R-MNLpod Clearance bridge
dizka (m) | Sirka (m) | ponor (m)| mostov vyska (m) R-M length (m)|breadth (m)|draught (m) height (m)
1 90-110 11,4-13 3,545 7,09,1 1 90-110 11.4-13 3.54.5 7.0-9.1
2 135 16 3,54,5 9,1 2 135 16 3.54.5 9.1
3 135-140 | 22,8-24,0 | 3,545 9,1 3 135-140 | 22.8-24.0 | 3.54.5 9.1

Okrem rozsirenia klasifikacie europskych vodnych ciest medzi-
narodného vyznamu (oznacenia E) a gabaritnych obmedzeni lodi
a tlaCnych zostav typu ,rieka-more” je dolezité v budicnosti zamerat
sa aj na stav a vybavenost pristavov, ktoré budu obsluhovat takéto
plavidla. Zaroven s pristavmi je potrebné v buducnosti zamerat sa
aj na logistické systémy na celej riecno-namornej trase.

Podla predlozenych vyskumov je mozné uz dnes skonstatovat,
Ze v danej konkrétnej (regionalnej) situacii sa mozu pri vyuzivani
technologie ,rieka-more“ v porovnani s oddelenymi technolégiami
Jrieka®“ a ,more” zniZit dopravné naklady o 10 az 15 %. Je pritom
zrejmé, zZe okrem znizenia dopravnych nakladov je potrebné pri-
hliadat aj k dal§im porovnatelnym efektom medzi ostatnymi, najma
pozemnych druhmi dopravy a tiez aj na ochranu zivotného pros-
tredia. Ukazuju sa aj efekty suvisiace s organizaciou prepravy najma
pri ich zabezpecovani podla znamej logistickej technologickej
schémy ,.z domu - do domu“. S novym spésobom prepravy typu
Jrieka-more* je spojenych vela organizacnych a technickych otazok,
ktoré je potrebné riesif tak v oblasti posobenia [udského faktora,
ako aj pri rieSeni bezpecnosti plavby a manévrovacich vlastnosti
tychto plavidiel. Nie su vSak za sucasného stavu vedy a techniky
neprekonatelné.
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Except expanding of classification of European waterways of
international importance (marks E) and parameters’ limitation
of ships and pushing vessels formation of “river-sea” type, it is
important to concentrate in the future on both ports’ state and
equipment, which will operate such vessels, and logistics systems
of the whole “river-marine” route.

According to submitted research it is actually possible to
come to the conclusion that in a particular (regional) fixed situa-
tion, transport costs can be 10 - 15 % lower using “river-sea” tech-
nology by comparison with separate “river-sea” technologies.
Perhaps, except pricing down of transport costs, it is necessary to
take into account more comparable effects among other types,
especially land transport systems and environmental protection.
There are turning out effects in connection with organization of
transports especially at protecting their regulations by well-known
technological schema “from home-to home”. This new scheme of
transports “river-sea” type involves many organizing and technical
questions. The questions are necessary to solve, in part, the human
factor, navigation safety and manoeuvre properties of these vessels,
which are not inseparable in contemporary conditions.
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NL AMUR
CARGO VESSEL

Ndkladnd lod typu Amur pre systémy ,rieka-more“

2 | Lighter Carrier for Four
Lighters of DMM Type
LCF

Materskd kontajnerovad lod typu LCF pre namornu prepravu styroch clnovych kontajnerov typu DMM
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