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PLAVIDLO PRE KOMPLEXNE ZASOBOVANIE
A ZBER ODPADOV LODI NA DUNAJI

A VESSEL FOR THE COMPLEX SUPPLYING AND WASTES COLLECTION

OF INLAND SHIPS ON THE DANUBE

Bezpecné a spolahlivé zdsobovanie palivami a zber odpadov je
dolezité pre nepretrzitii plavbu a ochranu Zivotného prostredia. Na
tieto ucely bolo navrhnuté a postavené zdsobovacie plavidlo. Investo-
rom je Slovenskd plavba a pristavy Bratislava a stavitelom HA.WK.
Bratislava. Projekt a konstrukcia boli vyhotovené na Katedre auto-
mobilov, lodi a motorov Slovenskej technickej univerzity v Bratislave.
Prispevok predstavuje projekt a celkové riesenie takéhoto plavidla.

1. Uvod

Terminal bol navrhnuty a postaveny na baze ¢lna DEIIb -
rekonstrukcia na tankovy ¢ln ako Cerpacia stanica palivovej nafty
(trieda K3, i. ¢. 1202) a mazacich olejov a kompletny odber
a Uprava tekutych a pevnych odpadov, obr. 1, 3. Rekonstrukcia na
hladkopalubovy €ln (sily si odrezané v tirovni paluby) bola pro-
jektovana v zmysle pravidiel GL, CSLR a ADN. Plnenie tankov je

Safe and reliable outgoing/filling of fuels and collection of sewage
is important for continuous navigation and environmental protection.
The supply vessel on the base of DEIIb barge was designed and built up

for these purposes. The investor is the Division Port of Slovak Naviga-

tion and Ports Comp. and the builder is HA.-W.K. Comp. in Bratislava.
The design and construction are made by the Department of Cars,
Ships and Engines, Slovak University of Technology in Bratislava.
This contribution demonstrates the project and general arrangement
of this vessel.

1. Introduction

The supplying terminal was designed and built up on the base
of the barge DEIIb as a reconstruction to the tank barge for sup-
plying the ships with diesel fuel (Class K3, i.number 1202) and
lubrication oils and for complex collection of liquid and solid
wastes, Fig. 1, 3. Reconstruction to the trunkless barge (hatch
coamings were cut on the deck level) was projected by GL, CSLR
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Obr. 1 Celkova dispozicia plavidla
Fig. 1 General arrangement of the vessel,
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ako zakladné riesené z brehu ako aj s moznostou plnenia nafty aj
z lodi na navodnom boku, obr. 2.

Ku korme je pripojeny zasobovaci ponton pre malé plavidla
tak, aby vyska boku cca 0,6 m bola stabilna bez ohladu na naloze-
nie hlavného €lna. Tento pontdn sluzi hlavne pre malovydaj nafty
a benzinov.

Pristup na terminal zabezpecuju dve lavky Sirky 1,0 a 2,5 m
z lavého brehu rieky.

BENZIN FEKALIE 1/L SESJTREBOVANY OLEJ1
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and ADN rules. Tanks filling (diesel and lubrications) is designed
from the river bank connection primarily and from tankships on
the water side of vessel secondary, Fig. 2.

The supplying pontoon for small craft is connected with aft
with condition: the pontoon freeboard of approximately 0.6 m must
be constant regardless of the main vessel loading. This pontoon
serves for the supplying of mainly small craft with diesel and petrol
fuel.

The access to the terminal vessel is provided by two foot-
bridges 1.0 and 2.5 m beam from the left bank of the river.
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Obr. 2 Rozmiestnenie tankov
Fig. 2 Tanks arrangement
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Obr. 3 Obsluzné plavidlo v Bratislavskom pristave
Fig. 3 Supply vessel in Bratislava port

2. Hlavné udaje

2. Main data

Hlavné rozmery Tab. 1 Main dimensions Table 1

Dizka maximalna Loa 76,5 m Length over all Loa 76.5 m

Dizka na HVR pri ponore T = 2,5 m Lyve 749 m Length on CWL at drought T = 2,5 m Lyvg  749m
KOMUNIKACIE / COMMUNICATIONS 1/2003 =+ 03
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Sirka maximalna B 11,0 m Maximal beam B 11.0 m
Vyska boku / telesa trupu H 32/37m Depth (side)/ hull body H 32/37m
Vyska maximalna Him 83l m Maximal high from BL Hyim 831 m
Ponor (max.) T 2,2m Drought (max.) T 22m
Vytlak €Ina pri stred. ponore 2,2 m D 1710 t Displacement at mid. drought 2,2 m D 1710 t
Vytlak prazdneho ¢lna Do 523t Displacement light Do 523t
Stredny ponor prazdneho ¢lna To 0,71 m Light drought of barge To 0.71 m
Vol'ny bok pri plnom naloZeni FB 0,96 m Freeboard at full load FB 0.96 m
Plavebna zona 2 Navigation zone 2
Celkovy objem tankov, podla ciach. Vianks 1394,3 m? Total tank capacity, by the gauge Vianks 1394.3 m?
Objemy tankov Tab. 2
Z celkového objemu 1394,3 m: nafta 1093,4 m® 8 tankov
oleje 55,0 m® 3 tankov - 3 druhy
benzin 55m’ pre jachty
opotreb. oleje 31,9 m®
drenazne vody 141,8 m*
fekalie 61,3m’ 2 prepojené tanky
odlicené oleje 54m’
pevné odpady 6 nadob
Tanks capacity Table 2
From total capacity 1394.3 m>: diesel 1093.4 m* 8 tanks
lubrication oils 55.0m’ 3 tanks - 3 kinds
petrol 55m’ for small craft
used oils 3.9 m?
bilge waters 141.8 m®
black&gray waters 61.3 m*° 2 connected tanks
separated oils 5.4 m?
solid wastes 6 contain.

3. Celkova koncepcia

I 1

| 3. General conception
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Obr. 4 Koncepcia hlavného rebra a nadstavby
Fig. 4 Midship section and superstructure conception

Plavidlo bolo postavené z trupu tlaéného ¢Ina DEIIb juhoslo-
vanskej vyroby (prieCny systém vystuZenia dna) na tankovy ¢ln
dvojplastovej konstrukcie typu N (ADN) pre latky triedy K3 (GL).
Vnitro pdvodného priestoru je rozdelené sustavou priecnych a poz-
diznych predelov na 17 tankov. Doplnené su koferdamy na Gele

The vessel was built up from the hull of the Jugoslavian push
barge DEIIb (transversal bottom construction system) as a recon-
struction to a twoskin tank barge, ADN type N for goods GL
Class K3 (diesel fuel). The inner space of the original hatch com-
partment was divided by a system of longitudinal and transversal
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a korme, nadstavba na korme, pristreSok na cele a kompletna Cer-
pacia a signalizacna technoldgia. Navrh zabezpecuje aj komplexny
odber a spracovanie odpadov z plavidiel ako aj predaj prevadzko-
vych tovarov.

Terminal je bez elektrocentraly a zdroj elektrickej energie
a privod vody sa zabezpecuje brehovou pripojkou.

Plavidlo je navrhnuté pre trvalé vyviazanie k brehu s napoje-
nim na potrubné sustavy nafty a olejov z brehu.

4. Konstrukcia trupu

Prebudovanie trupu ¢lna spociva vo vytvoreni nakladového
priestoru tankov jednym centralnym predelom od r. €. 40 po r. C.
138 a Styrmi prieCnymi predelmi
v hlavnom nakladovom priestore.
Takto vznikne 8 tankov na naftu s ob-
jemom do 1110 m®. Predely tankov
st rozmiestnené s cielom dosiahnu-
tia priblizne rovnakého objemu kaz-
dého tanku.

Tanky olejov st v rozsahu r. €. 35
po r. ¢. 40 rozdelené dvoma pozdiz-
nymi predelmi v rozstupe 6400 mm
na tri tanky.

V rozsahu r. ¢. 32 az 35 je po
celej Sirke povodného nakladového
priestoru tank na opotrebované oleje.

Usek 1. &. 6 az 32 je vy¢leneny na
zber tekutych odpadov. Pozdizne
predely v rozstupe 6400 mm vy-
Clenuju trup na stredovy tank zberu
drenaznych vod a priestor pre Cistic-
ky. Po bokoch po vnutorné boky su
rozmiestnené tanky fekalii, tank na
odlucené oleje a nadrZ na benzin. Fe-
kalne tanky po bokoch st vzajomne
prepojené dvoma potrubiami DN
300.

Povodné teleso je rieSené v zmieSanom type vystuZenia: dno -
prieény systém, boky a paluba/ochodze - pozdizny systém. Korma
a Celo su v prieCnom systéme vystuzenia. VSetky predely a kofer-
damy st z plechov hribky 6 mm a vystuzené su zvislymi vystu-
hami L80X60X6 mm po 500 mm. Hladka paluba tankov (bez
tronku) je z listkového plechu v strednej asti 8 mm a ku koncom
zniZena na 6 mm. VystuZenie paluby je riesené v pozdiznom
systéme profilmi L80X 60X 6. Palubniky v rozstupe a, = 2000 mm
po celej palube su tvorené zhranenymi profilmi L260X100X6.
Po6vodny sil bol zrezany v irovni paluby.

Celkové rieSenie je vidiet na obr. 1 a 3. Na deviatich velkych
tankoch su umiestnené expanzné Sachty s objemom po 1,06 m
(min 0,75 % objemu tanku) s obrubnicou 6 mm vysky 800 mm.

Nadstavba je riesena ako dvojpodlazna, klasickym lodnym spo-
sobom z plechu 4 mm. Spodné podlazie v urovni hlavnej paluby

Obr. 5 Paluba plavidla
Fig. 5 Vessel deck,
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bulkheads to 17 tanks. There are: fore and aft cofferdams, super-
structure on aft, porch on fore and complete pump, control and
signal technology. The design ensures the complex collection of
wastes from ships and the sale of other operational goods, too.

The terminal has no generators and electricity source and fresh
water conduction is ensured from the left bank connections.

The vessel is designed for permanent bank mooring with con-
nections with pipe systems of diesel fuel and lubrication oils from
the river bank.

4. Hull construction

The barge hull reconstruction is based on the performance of
tanks cargo compartments with one central longitudinal bulkhead
from fr. No. 40 to fr. No. 138 and
four transversal bulkheads in a cargo
compartment. The result is 8 tanks
for diesel fuel with a total capacity of
1100 m’®. Transversal bulkheads are
located for approximately equal capac-
ity of each tank.

The tanks for lubrication oils are
located between fr. No. 35 to fr. No.
40 and they are divided by two long.
bulkheads with spacing of 6400 mm
to three tanks.

There is a tank for used oils on
full original cargo space between fr.
No. 32 to fr. No. 35.

The compartment fr. No. 6 to fr.
No. 32 is designed for liquid wastes
collection. The longitudinal bulkheads
with spacing of 6 400 mm divided hull
to the central tank for bilge waters
collection and compartment for two
sewage plants. The tanks for black&
gray waters, separated oils and petrol
tank are located on both sides. Black&
gray tanks on sides are connected with
two DN300 pipes.

The original hull was built up in a mixed construction system:
bottom - transversal system, sides and deck/gangboards - longi-
tudinal system. The fore and aft are in a transversal construction
system. All bulkheads are made from 6 mm thickness plates and
reinforced with vertical L§0X60X6 mm in 500 mm spacing. The
smooth deck (without trunk) is welded from leaf plates of 8§ mm
in the mid part and on the ends the thickness is reduced to 6 mm.
The deck reinforcement is made in a longitudinal construction
system with profiles of L80X60X6. The deck beams from bend
profiles of L260X 100X 6 have spacing a, = 2000 mm, original
hatch coamings were cut on the deck level.

The general arrangement is in Figs. 1 and 3. The expansion
hatches with a capacity of 1.06 m’ (min. 0.75 % capacity of the
tank) and 800 mm high coaming are located on nine large tanks.

The two-deck superstructure is designed as a classical ship
construction from 4 mm plates. The down deck in the main deck
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Obr. 6 Prestavba lode
Fig. 6 Rebuilding of the ship

kryje priestor CistiCiek a druha paluba sluzia ako klimatizovany
velin, sklad a WC. Oba boky su prepojené priebeznou chodbou
§. 1000 mm. Hrubé riesenie je vidief na obr. 1. Cisticky st umiest-
nené vo vyreze hlavnej paluby 6400X4500 mm v zvySenej Grovni
nad vnutornym dnom pre zabezpecenie odtoku Cistej vody za
pravy bok.

Okolo nadstavby je zvySena ochodza 650 mm nad palubou,
z ktorej je pristup na 3 schodistia nadstavby. Vytvorena je pororos-
tami 1000 mm.

V dosledku zvyseného sustredeného zatazenia pod vydajnym
ramenom su dobudované prislusné zaklady a zosilnena konstruk-
cia paluby v mieste uchytenia zakladov profilmi 260X 100X 6 a sti-
pikmi TR.114X6,3.

5. Potrubné sustavy

Projektové riesenie potrubnych stistav bol projek¢nou dodav-
kou firmy EXPRO, s.r.o. Sala a tu bude vymenované sihrnne.
Ostatna technoldgia stacania a vydaja pozostava z nasledujucich
prevadzkovych suborov.

Technologia plnenia
a vydaja nafty

Vydaj nafty sa uskutocnuje cez
tankovacie rameno Marine Loader
B0028 - 4% (DN 100) firmy
EMCO WHEATON GmbH, Ger-
many. Dosah ramena cca 8§ m na
dizke cca 12 m, manipulacia s ra-
menom mozZe byt vdaka protiza-
vaziu rucna. Kapacita cca 1000
I/min cez dve Cerpadla, snimaciu
a meraciu automatiku s vyhodno-
tenim do centralneho PC. Vydajné
potrubie je DN 100. Stacanie
z brehu resp. z lodi je cez cen-

Obr. 8 Piniace a vydajné potrubie
Fig. 8 Filling and issuing pipes

Obr. 7 Poloha cerpadiel olejov
Fig. 7 Position of lubrication oil pumps

level covers the compartment of sewage plants, the upper deck is
an air-conditioned control station, storage and toilette. Both sides
are connected with a transversal passage of 1000 mm breadth.
The conception is in Fig.3. The sewage plants are located in the
deck cut with 6400X4500 mm in position approx. 800 mm from
inner bottom.

There is a higher gangboard of 650 mm around the super-
structure over the main deck and from there three stairways are
accessible to the superstructure. This gangboard is made from
pore grates of 1000 mm.

Deck under the marine loader is reinforced due to high loading
forces. Foundations are made from profiles 260X 100X6 and
pipes 114X6.3.

5. Pipes systems

The project solution of pipes systems was delivered by EXPRO,
s.r.0. Sala and it will be generally described here. Technology of
the filling and issuing is assembled from these operational files.

Technology of diesel fuel filling
and issuing

Diesel fuel issuing is made
over issuing arm of Marine Loader
B0028 - 4” (DN 100) EMCO
WHEATON GmbH, Germany.
The arm range is 8 m on the port-
side vessel at the length of 12 m
approximately and with manual
handling. The maximal flow capac-
ity is 1000 I/min through two
pumps with automatic detection
and measuring devices and evalu-
ation to the central PC. The diam-
eter of issuing pipe is DN100. The
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tralne potrubie DN 150. Ovladanie a regulacia je pomocou gulo-
vych servoventilov. Pohon servoventilov je pneumaticky, kompre-
sor je v nadstavbe v priestore COV.

Technologia plnenia a vydaja olejov, malovydaj nafty
a benzinu pre malé plavidld

Oleje troch druhov (2 motorové a 1 hydraulicky) su vydavené
z troch stojanov hadicami na bubnoch. Stojany s Cerpacou tech-
nikou st umiestnené v rozsahu r. ¢. 35 - 40 priamo nad tankami
olejov O1 az O3. Privod z brehu potrubim DN 80.

Malovydaj nafty a benzinu pre malé plavidla je umiestneny na
korme dvojhadicovym stojanom cez dva bubny, prietok 40 1/min.

KOMNIKOCIe
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filling pipe from the bank or tankers has DN 150 central pipe. The
control and regulations are performed by servo ball-valves with
pneumatic driving. The compressor is located under superstruc-
ture in sewage plants compartment.

Technology of lubrication oils and filling and issuing, diesel
and petrol issuing for smal craft

Lubrication oils of three kinds (2 engine and 1 hydraulic) are
issued from three oil pumps with hoses on drums. The oil issue
station is located in range fr.No. 35 - 40 over oil tanks O1 - O3.
The pipes connections from the bank have DN 80.

The small diesel and petrol issuing for small craft is located
on aft with two hoses pumps and drums, capacity of 40 1/min.
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Obr. 9 Dispozicia vyviazania terminalu v prevddzke (pristav Bratislava)
Fig. 9 Terminal mooring arrangement in operation (Bratislava port)

Technologia zberu tekutych a pevnych odpadov

Zahtna zber tekutych odpadov (drenazne vody, opotrebované
oleje, odlucené oleje, fekalie) a pevné odpady. Drenazne vody su
z lodi stacané do tanku drenaznych vod a odtial vedené do odlu-
¢ovaca ropnych latok AS-TOP 3 S1. Vykonnost cca do 3 1/s zaruka
koncentracie pod 5 mg/l s AS-Fibroilom do az do 1 mg/l. Vycis-
tena voda pojde za bort do rieky a odlucené oleje do tanku odluce-
nych olejov 5 m>. Prikon s derpadlami cca 1,0 kW.

Fekalie su odoberané do dvoch vzajomne prepojenych fekal-
nych tankov 2X30 m>. Z pravého fekalneho tanku st vedené do
biologicke;j cisticky odpadovych vod splaskového charakteru AS-
-ANACOMB 50s vykonnostou 8 m>/defi. Na vystupe su garanto-
vané nasledovné parametre vycCistenej vody: BSK5 do 20 mg/l,
CHSK do 80 mg/l, NL do 20 mg/l, N-NH4 do 15 mg/l. V takom
stave je vodu mozné viest za bort (Nar. vlady 242/1993 Zb. z).
Prikon aj s cerpadlami je cca 1,2 kW. Obe Cisticky st v uzavretom
priestore nadstavby, polozapustené do hlavnej paluby.

Technology of liquid and solid wastes collection

The system contents collection of liquid wastes (bilge waters,
used oils, separated oils and black&gray waters) and collection of
solid wastes. Bilge waters are collected to the bilge waters tank
and from there they are led to the sewage plant - oils separator AS-
TOP 3 S1. The separator cleaning capacity is 3 1/s approx. and con-
centration is maximum 5 mg/l and with AS-Fibroil is max. 1 mg/l.
Cleaned water is led overboard and separated oils are led to 5 m’
separated oils tank. Electricity consumption is 1.0 kW approxi-
mately.

Blacké&gray waters from ships are collected in two sewage tanks
2%30 m>. From the starboard tank they are led to a biology sewage
plant AS-ANACOMB 50s with a maximal capacity of 8 m? per day.
Cleaned water at the output guarantees the following parameters:
BSKS5 to 20 mg/1, CHSK to 80 mg/l, NL to 20 mg/l, N-NH4 to
15 mg/1. Water can be led overboard (Gov. decree 242/1993 Zbor.z.).
Electricity consumption is 1.2 kW approx. Both sewage plants are
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Projekt, dodavka a montaz Cistiacich stanic si predmetom firmy
ASIO-SK, s. r. 0. Bytca. Odvoz zvyskov a opotrebovanej biomasy
sa predpoklada cca raz za mesiac.

Pevné odpady su ukladané do kontajnerov (KUKA - kontaj-
nery) v pristreSku na ¢ele ¢lna. Navrhnuté bolo triedenie pevnych
odpadov (kapacita cca 6 kontajnerov) a odvoz podla potreby.

Meracia a registracnd cast tankov

Obsahuje kontinualne meranie hladin, max. stavu 97 % s hava-
rijnou signalizaciou a odpojenim Cerpania, teploty naplni tankov,
systém centralneho riadenia vydaja a stacania, systém GSM datovej
pripojky pre platobné karty, fakturaciu a dialkovy prenos udajov
obsluznej polohy PMO pre centralne riadenie. Obsluha je sustre-
dena do klimatizovaného velina v kormove;j Casti lode s dobrym
vyhladom na celu palubu.

ProtipoZiarna sustava plavidla

Zakladom je centralna protipoziarna magistrala DN 50 po
celej dizke plavidla s hadicovymi rychlospojkami, napojena na
vodovodné potrubie. Na palube su umiestnené dva poziarne hyd-
ranty PH 52(C) s hadicami 20 m, dalej to je 6 ks penovych pristro-
jov 91,3 protipoZiarne supravy a 3 debny s pieskom a poZiarnymi
plachtami.

6. Ponton pre malé plavidla

Vydaj pohonnych latok benzinu a nafty pre malé plavidla
umoznuje maly pontén vykyvne a vyskove posuvne uchyteny na
zrkadle hlavného plavidla. Uchytenie riesia 4 kladky vedené v HEB
profiloch. Tym je zabezpeCena zhruba konstantna vyska volného
boku cca 600 mm pre moznost pristivania malych plavidiel cca
do dizky 12 m. Podlaha je po celej ploche vytvorena pororostami,
pristup umoznuje zavesena lavka. Dvojhadicovy stojan pre naftu/
benzin je umiestneny na hlavnom
plavidle. Zemnenie je vyvedené na

PREHLADY / REVIEWS

in the closed insulated compartment of the superstructure, half-sank
to the main deck.

The project, delivering and mounting of sewage plants were
performed by ASIO-SK, s.r.o. Bytéa. The pick-up of rests of
biomass is approximately once a month.

Solid wastes are collected in KUKA containers in a porch on
the fore. The sorting of solid wastes and their removal was designed
by requirement.

Measuring and recording systems of tanks

This system includes: continual gauge of the tanks volumes,
97% levels gauge with disconnecting of the pumping, emergency
signalization, devices for measuring temperature of tanks contents,
system for central controlling of issuing and filling, system for
GSM data connection, invoicing and remote data transfer between
supply vessel and port head office. The operation is concentrated
on the air-conditioned central control station with good outlook
over deck.

Firefighting system of the vessel

The base is a central firefighting magistral DN 50 on all length
of the deck with hoses connections, pipe is connected with water
system. There are two firefighting hydrants PH 52(C) with 20 m
hoses, 6 pcs 9 1 individual foam extinguisher, 3 firefighting sets
and 3 sand boxes with fire sheets on the deck.

6. Pontoon for small craft

The small pontoon connected to main vessel transom enables
the filling of small craft with diesel and petrol fuel. Hinge and
sliding connection is performed by four pulleys led in HEB profiles.
This solution ensures approximately constant 600 mm freeboard of
pontoons for mooring of small craft to 12 m length approximately.
The deck is made from poro-rostes. The access to pontoon enables
the footbridge hanged on the main vessel. The pump with two

hoses (diesel and petrol) is located
on the main vessel, the grounding

hlavny ¢ln. ) . \ . 3 e HT%L [ =  isled to the main barge.
- s : ==
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Projekty a stavba plavajuceho eome: The projects and building of

terminalu st spoloénym dielom
viacerych firiem, ktoré spoloCne
koordinovali pri vyvoji tohto pla-

—s4 the floating terminal is a common
result of some coordinating com-
panies. The complex project and
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vidla. Komplexné riesenie a lodna
cast boli vyvinuté a vyprojekto-

construction were developed at the
Department of cars, ships and
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vané na Katedre automobilov, lodi

engines of the Faculty of Mechan-

a motorov SjF STU, Bratislava.
Kooperaciu vyrobnych a technolo- |
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ical Engineering in Bratislava. The

gickych Casti zabezpecoval IDOPS,
druzstvo Bratislava. Projekty tech-
nologickych Casti plnenia, vydaja

Obr. 10 Vyvizovaci ponton pre malé plavidld (cca do 12 m)
Fig. 10 Mooring pontoon for small crafts (to 12 m approx.)

% cooperation of production and

technology parts was performed
by IDOPS, Bratislava. The projects
and documentations of technol-
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a elektro su dielom firmy EX-
PRO, Sala. Tankovacie rameno
dodala firma EMCO WHEA-
TON, Germany, obe Cisticky su
dodavkou firmy ASIO-SK,
Bytca.

Stavbu realizovala firma
H.A-W.K., Pezinok-Bratislava,
ktora ma dobré skusenosti so
stavbou a rekonstrukciou tan-
kovych plavidiel. Investorom
celej akcie a zadavatelom tech-
nickych podmienok bola Divi-
zia Pristav, Slovenska plavba
a pristavy, a. s. Bratislava, kde je
aj terminal umiestneny. Doda-
vatel'mi jednotlivych komponentov ako Cerpacia technika, arma-
try, snimacie a regulacéné pristroje a i. je cely rad dalSich firiem.
Stavba zacala v 10/1999 a v sucasnosti ma uz za sebou jeden rok
prevadzky.

Plavidlo sa takto, okrem poskytovatela komercnych a zasobo-
vacich sluzieb, stalo aj vyznamnym prinosom pre ochranu Zivot-
ného prostredia a vod v rajone rieky Dunaj. Samozrejme, Ze po
dorieSeni uzemnych konani nie je problém premiestnif ho a pre-
vadzkovat aj v inej lokalite.

Literatura - References

Obr. 11 Cerpacia poloha malych plavidiel
Fig. 11. Pumping position for small crafts,
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ogy parts (filling, issuing, measure-
ments, electro) were performed by
EXPRO in Sala. The marine fuel
loader was delivered by the company.
EMCO WHEATON, Germany. Both
sewage plants are products of the
company ASIO-SK in Bytc¢a.

The building is realised by
H.A.WK in Pezinok-Bratislava, the
company with good experience with
building and reconstruction of tank
vessels. The order and technical con-
ditions were submited by investment
company - Port Division of Slovak
Navigation and Ports in Bratislava.
The supply vessel is located in Port
Bratislava. Other Slovak companies delivered pumps technology,
fittings, detectors control devices and other components. The
building of vessel started 10/1999 and the vessel has been in oper-
ation for a year.

The terminal as a significant provider of commercial and supply
services is a significant benefit for environmental and water pro-
tection in the large Danube river area. The suplly vessel may be
located in any place on the river after the solution of the territo-
rial process.
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