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This entry deals with a description of passiDiiities of energetic utilization of so far not
ussd sections of uin streaas, it does not cover possibilities z' construction if hydroelectric
power plants an sorder streass and less iapartant itreaas in the eastern part of the alo'-ak
Republic.

River
Locations, description and problems o* not used sections of the river Van. Schesss af possible

utilization of respective sections, their advantages and disadvantages.

It results fros a cospanson of possible and prssent utilization of the river Van, that we
still have about 421 of a no: used potential available in its sasin. About 51 of which is
^presented fey VD (hydro power project/ Zilina which is under construction at present. Seaaining
aiaost 371 is hidden in so far not utilized but sufficiently prospective sections of the river Van
at which this entry is aiaed.

On a lower section of the river Van fro* a watsrsaeet with the Danube, after building VD
Kralova, the energetic use is very coaplicated especially due to an uncertainty in existence of VD
Sasyaaros or a project which could replace it, respectively. This area is aiso threatened ay efforts
at an exclusive utilization of the river for navigation purposes.

A not used section representing about 170 GHh/year (51) is above VD Krafova up to VE
(hydroelectric power plant) Jladunice. Utilization of this section is in a phase of preparation of VD
Seretf-Hlohovec, in which the «ain effect, except the electric energy production, will be water
surposes including sailing the river navigable.

If we do not include VD Zilina, which is under construction, siong not used sections, then next
section with a possibility^ to gain about 150 GNh/year (4.J! is ihs section froi the end of
a backwater of the reservoir 'Zilina up to VE Lipovec.

A section froa the reservoir Krpefany up to V£ Beleitovi which represents about 166 GHh/year
(52) is a next one. This section can be used by a systea of 17 low river stages.

The res3ining part of a technicaliy usable hydruenergetic potential (HE?) of the river Van is
related to other partial basins (the river Van above Liptovksa far&> the rivers Orava, Sitra,
Kysuca, etc.). A scheaatic longitudinal profile of a proposal af utilization of HEP of ths river Van
is shown in fig.l.

The River Van Section between VD Kral'ova and VE
Madunice

Brief description of a present stiie of the ires in question

The irei in guestion is located in a fluvian plain of the river Van streaa iiaited by the towns
Seraf and Hlohovec in a streaa section between the river kiioaeters 76.0 and 101.9 ia aouth of
a waste channel of - VD fadunics), ahicn ..represents . 25*?. ..ia of the original strsaa. Froajhe_
hedroenergetic point of view, ths VD Sersa1-Hlohovec is iiaited by VD Hadunice and VD Kra'ava.

The whole streaa section is protected against large waters with a daa an the right side. This
^isa uniquely det?raines the area of a right bank inundation. The left bank inundation is, except
i short section below the town Hlohovec, bordered *ith slopes of Nitriafiska pahorkatina. The
inundation, except the forests, has an agricultural use.

The shole section of the s-.rsas, and also the inuudaticns, are characterized by husan
activities, such as streaa changes, gravel sining, agricultural production, etc. Both the "uaan
activities and a natural idiviiy of the strea* nave signed theaselves on slope oeforaations of



Nitrianska pancrkatina nearly in the 4hole sscticn in question. Tzmin altitude in a near vicinity
varies froa 122 to 140 aeters above sea isvei ;5?v.j.

Technical design Concept

Vne basic conditions predetermining the,concept of VD Sersa'-KJshovec are as fallows;
- 3 gross head given by an upper operational level of ¥0 Krjl'ova (122 to 124 aeters above se* level!
ind the rswirsi lower level of VO •lacu-ica 1141.10 asters abavs sea level).

- shipping path of a required elm £-21
- HEP utilization
- evaluation of an underground water iods
- evaluation of a soil fund bite
- territory protection against large waters
- siniaaiizatian of a building and technological work and also the sits iaad iue. to construction
- evaluation of a recreation potential in the area

Two basic alternatives of the VB, i.e. derivative and river ones, are being evaluated froa the
point of view of environaent protection at present.

Table 1.

Hydralogic conditions
Profile Basin area Course of large waters

ka2
1 3 10 20 50 100 years

First class rod 10,379 913 1,375 1,534 1,710 1.913 2,060 a^-i
Seref-Sintsva

• VD Sered'-Hlohovec - alternative 1

VD Sered'-Hlchovec (fig.2 - a derivative schese? consists of the following aain objects:
Siiidic? reservoir - starts with an iatlcn into a supply channel and a Siladics weir and ends

in a place of a aouth of a waste channel of V'E iiadunice into ths river Vih. The reservoir is 10.02
<a long. The reservoir is daaied on both sides with a crest at the elevation 142.60 aeters above sea
ievel 8pv.

Fig.2. A Proposal for Utilization of the Rivsr Vih Hydropotential !SEReB-HLQHQVEC section; the river
kiloaeters 64.025 - 107.000.

The aain function of the Siiadice reservoir is to ensure a present levei in the tewn Hlohovec
when large waters pass through, to create a voluae to enable a tandea operation with VE ftadunice and
to enable fulfilling of all of the landscape shaping functions (fauna, flora, recreation,
aicrodiaate).

Different pieces of infrastructure (water pipeline, gas pipeline,-crude oil pipeline) are .lad.
across the designed reservoir which sust be taken into account during the construction.

Siiidice neir - the weir profile is designed in a channel of the river Van at the river
x^loaeter 99.800. The weir will have five fields wide 16 a each or four fields wide 22 % sac.-,
respectively. A daaaed height is i a. A ssgaent with a shutter is designed as a daasing structure.

A biocorridor is considered to se buiit in the right hand site aiuteasnt of the weir.

A regenerating flow in the Mount -:f 7 a^.s-s which will ae used by a ssall hydroelectric power
plant (ME) will be discharged into the original channel. Road access to the villages Vi^ahrady nad
VihoB and Dvarniky froa the village Siiidice will be provided by building a bridge across tne *5ir



and a tunnel below the supply channel.

The supply channel - total length cf the sappl/ channel is 5.* ka. A cross section consists of
a sodified trapsioid with a bottoa wiath 45 a and a slops gradient 1:2 up to the elevation 140.40
a above sea level and 1:? up to the elevation 141.60 s above sea level. The crest of daa is at the
elevation 142.60 i above sea level. The water part of ths dais in the section with the slope 1:9
Mill be changed as for the vegetation. A,stabilizing part of the body will be changed by an
additional fill of a varying shape enabling vegetation cnanges, In the places in which the
aorphoiogy and stability of slopes of Nitriansica pahorkatina enable it, the route nil! approach so
that the left hand side daa would be integrated with these slopes.

The channel feattoa copies the actual terrain nearly along its entire length. » foil ms
designed as a sealing elesent for entire length, of the channel, i.e. both the bottoi and slopes.

Seref hydraulic node - the hydraulic node nas designed on the left bank of the river Van at the
kiioaeter 5.480 after considering the terrain configuration and slope deforsations on Mitriansica
pahorkatina. It consists of a VE and a gate (PK). The VE is located to the right into the PK and
fraa a building point of view, it is designed for installation of two vertical Kaplan turbines with
an absorption capacity 2 x 150 a^s- 1 and power output 2 s 23.5? HH. Assuaed average yearly
electricity production is 169 GHh. The gate is designed with saraaeters of £-21 class. Its utility
ground pian diaensions are 24 s 110 a with a depth providing navigation of ships with a draught of

Uiste channel - this object hydraulicaiiy connects the -hydraulic node of VD Ssre<f with
a reservoir of VD Kralova". The path of the channel was selected outside the original river channel
with respect to abandon a slide ir<n to the north of a village Sintava.

A coabination of the channel with aeanders of the original river channel creates conditions for
suitable assesbiy of different ccsaurdties of fauna and flan. The inundation arsa will ae cospleced
with a . network, of bridges (a road bridge, fact bridges and bridges for cyclists! and a port for
sporting vessels for activation of the nhols path of the saste channel as a recreation arsa for the
town Sered1.

The length of the waste channel is 5,535 a.

The river ¥&h sod if ic at ions in the section Siladice-Sere'j - a function of the old river channel
will be partially changed due to building the supply channel. At the tiae when flows in the river
Van are less than the absorption capacity of the hydroelectric power plant, a flow of 7 a 3^" 1 will
be additionally supplied into the old river channel. At the tiae of large flows, the old river
channel aust be able to safely pass tnea.

Rescue of slasps - rescue af slope deforaations is -irq^i in ihe sections with active slaaps
also outside the scope of an actual preparation of VD Sere?.

* VD Sered'-Hlohovec - alternative 2

Alternative i! Hig.3 - a river scheae) of VD Sere*-cavers--a-river variant with HE? utilization-
in three stages. This alternative, in the saae was as ihs preceding one, is based on a tandes
operation with VD Hadunice. Absorption capacity of these plants is also 300 a^s* 1.

x Arrangeaent of the stages is based on a requirsasnc for reduction of a difference between the
levels in a reservoir and beiow the stage relates to the existing level aode and also on
a requireaent ainiaaiization of surfaces of the reservoirs so that daaaad levels did not run out of
the original channel of the river Vah. Based on this criteria, the individual river stages were
designed in the following profiles:
- river kiioaeter 80.550 - Dolny Cepen
- river kiioseter 90.200 - Zelenice



- river siiaaetsr 96.600 - 3ule«Jvo

Farjastsrs, layout anc also the techricsi design of the aain suiidini] objects in ail tha stages
are the ;aae. Assuaed yearly praduc::an of electric energy is 134.5 GWh in total.

Fig.3. A proposal for utilization of hydropctsntial of the river Van (SERED-HL0H0VEC sectiart) the
river kilaaeters 64.025-107.000 (status af preparation c- 1996).

Possibilities _of utilization of the section from VE
Lipovec to VD Zilina

The section of the river Van fors VE Liocvac to the end of daaaing of a reservoir of VD Hriiov
is about 25 ka long.

ft aode of utilization of the section of the river Van frca the south of the river Varinka to
the reservoir of VD Hricov was defined by starting the construction of VD Zilina in 1994. The
reaaining not used section of the river Vah fraa VE Lipovec to the and of a daasmg in the reservoir
at V'Q Zilina is about 12 ka long. A gross nut essd head between a loner level of VE Lipovec and the
saxinua leyel in the rsservoir of VD Zilina is about 20.6 a.

The section can be used in several technical realistic schesss (scheaes with PVE (puaped
storage plant) Jicskora are not considered):
- m t h one large stage located below the railway bridges at the fcilaaetsr 264.25 (StreinaJ according

to the design froa 1964 [13 or fros 1985 E2J and froa 1938 E33.
- with one large stage located above the railway bridges at the kiloaeter 266.05 'Starhrad)
according to the design froa 1985 [2] and 1938 C33.

- with one liddle iarge stage located below the railway badges at about the Uioaeter 264.95
(BezbudsW Lucia) according to the design froa 1992 [4h

- with t»o aiddle large stages according to the design froa 5985 E2] and 1988 [3]. The first was
located above the railway bridges at the kiloaeter 266.06 {Stsrhrad) and the other was located
below the railway bridges at the kiioaeter 264.25 (Streino).

- with two saail stages according to the design froa 1992 [43. The first one was located in
BoaaSiansky aeander at the kiloeeter 267.50 and the other salon the railway bridges at the
kiloaeter 264.95.

Based on the evaluation of geologic conditions and especially an ecological evaluation of the
site C51, two variants of energetic utilization of this section C6] were proposed in 1995 (tab.2).

* Variant 1 - utilization of the section with one stage
(fig.4).

The Nezbudska Lucia is located at the kiicaeter 264.95. i.e. 790 a below the lower railway
bridge. The upper level is considered to :e it the elevation 364.00 aeters above sea level. A »eir
with three fields wide 16.5 a each is located in a tapping on the right side af the river Van
channel. VE with_two direct-flow Kaplan turbines with an absorption capacity 110 a3.s-1 each is
designed on the left side of the weir.~A Vater'daaaing"created above the stage reaches as far as the
beginning of OoaaSiansky wander, i.e. into a distance of about 4,500 a. On the right side of the
flow, the level is directed into the original channel oi the rivsr Va!? by aeans of a protective das
aijout 1,500 a long, which follows up with the right infioa wing of the weir. On the left side of the
river channel, there is a peraanent overflowing of a part of the area between the road ana the left
bank in the lower half of the DoaaSinsfcy aear.der. Deepening of the river channel by 1.5 a to the
elevation 353.00 aeters above sea level is considered beic-s* the stage. The deepening is acout 1,200
A long. A road bridge is being built izr-m the *eir and the V£ to connect both the banks. A watsr
fciocorridor about 1,550 a long is designed along the right side of the VE.



rig.4. A proposal for utilization of hydropotential a? i:he rivsr vah (HRICOV-LIPOVEC section) the
river kilosetars 245.i0-273.44 (status of preparation by 1996;.

* Variant 2 - utilization of the section with two
stages (fig.5).

The first stage Starhrad is located at-the uloseter 266.02, i.e. 200 i above the upper railway
Sridgs. The upper level is considered to be at the elevation 3-57.00 aetsrs above sea level. S *sir
with four field's wide !6.5 i each is located on the right side of the rivsr Van channel. V£ with two
direc:-flcw Kaplan turbines with an absorption capacity ilO s-.s-1 sacn is designed on the left side
•if the weir. A water daaiing created above the stage reaches as fir as the iciloaetsr 270.5 of the
length jeasureseni of the river Yah, i.e. to a cistance of about 4,500 s. On the right side af the
flew, the level is directed into the original channel of ths river Van by aeans of a protective daa
about 500 i long which follows up with the right inflow wing of the weir. On the left side of the
channel there is a persanent overflowing of a part of the area between the road and the left sank
along the entire length of the Daiaiinsky wander.

The second stage Nezbudska Lucka is located at the Siiloseter 264.95. basic description of this
stage is the saae as that one in the variant 1 provided that the isvei in the reservoir is designed
at the elevation 361.00 aeters above sea level. » water biocorridor is designed on both the sides of
the V0.

Tab. 2.

Basic energetic parameters of VE
Faraaeter

Absorption capacity
flax, net head
Installed capacity

33.3-1

a

m

Variant
^ezb.Lud

220
9.24
13. S

1
ta

Variant 2
Starhrad
220
5.3
11.0

Nszb.Lucka
220
6.37.
13.0

Available capacity BK 17.4 10.9 12.0
Average yearly production GUh 54.3 34.0 37.9

Fig.5. A proposal for utilization of hydropotentia! of the river van (HRICOV-LIPOVEC section) the
river kiloaeters 245.aO-27S.46 (status of prsginlian. by 1996/.

* Mode of operation of VE

The hydraulic «ode of the designed VEs is affected by a yearly aode of accuaulating reservoirs
Liptovski Hara and Qrava and a daily aode of the reservoir KrpeZany. The designed VEs do not have
reservoirs designed for daily control of flows. With respect to increased requiresents for
environment protection, a flax acde of VE with a constant level was considered.

A daily sode of flows in a profile of the designed VE is a variable daily aode of the cascade
of VEs Krperany-Sufany-Lipovec and a steady one corresponding to Lateral water inflows froa a basin
between the weir in Krpefany and the profile of VE.

Energetic Utilisation of the River Vah between Besertova
and Krpel'any.

The section between the existing VDs BeSenova and KrpeFany (upper Van III) in a total length
about 35 ks with a gross head of about S5 s provides i yearly production of electric energy of aSout
166 GUht. tnergetic utilization of this section of tne river Vah has seen studied since 70s and the
following three basic variants have been evaluated:
1. Left hand side derivation considered to guide water froa the river Via through a left hand side

tunnel. Output was considered in the reservoir Solcavo. This basic scheae also covered
possibilities of building PVE with large accuauiaung reservoirs Vikolfnec and tubacr.fla.



2. Sight hand 5::s derivation considered ta guide water froa the river Van through a tunnel in the
right hand side roc*, blocs into a basin af the river Qrava.

3. A systes or sight river stage; niih a relative height <7 to 13 a) and a total ihssrpuon apicity
160 to 200 aJ.s"1 (peak-load vEs).

nt the end of 50s, opinions an an energetic utilization of this section of the river Va"n
stabilized on river stages with substantial!:/ iower heads which aeaat a larger nuaber of stages in
its utilization, in ;?91, also the height of stages was finally stabilized on about 5 a by
preparation of a proposal far a typified stage 171.

Sits characteristics

The section of the river Van between VDs Krpelany ana SeJeftova is along the whois length
1 is:ted by a tint class road I/IS Zili.oa-Poprad on one side and iiy the aain east-wsst railrani
(Kosice-Zilinaj on the other side. This specific location of both the tain coaaunication paths
Bordering the river Van streaa in a relatively narrow vicinity in combination with residential and
industrial built-up areas in an ijaediate vicinity of the rivsr Vah required regulation changes in
the river Vah. These changes started at the end of tha last century, left hand side bar.it slope
acdifications in a cadastral territory of the village P.ojkov in a length of 260 a in 1899. At
present, a section of a total length 11,837 a out of the total length of about 35 ka, i.e. about
342 or the length, is regulated on one side or both sides, respectively, .lore aver, a total aaount
of 1,974 a of protecting earth dais sax. 3 i high is built in the area of RuJoaberoL 9 bridges and
footbridges in total were required to be built across the river Vah in construction of
a coasumcation network.

Hydrclcgic docusentatian

Flaws accoriinq to a twenty year operation of the dsh-ftovi reservoir were evaluated for
a design of individual stages and based on a previous eptiaalization, a proposed absorption capacity
On of IWE in tha following three sections is considered:
- section I - the ri'^r Van above Revuca Qn = 40 a'.s-'
- section ii - the river Vai» above Orava On = SO aJ.s-1

- section H I - the river Vah at Kralovany profile On = 90 a^.s"1

.4 concept of a technical desiqn:

n proposal for energetic utilization of the section of the river Vah in question is based on
the following rules:
2. I'm existing cbaraclsr of the flows affected by the balanced reservoir BeSeitoya will not be

changed thus a flow character of the stage is considered.
2. Leveling of the levels of individual stages will be designed so that a not required daaaing of

levels would occur at increa?ei flows.
3. If required, the channel will be deepened so that the underground water level would not be

reduced excessively whereas the noraal operation of !1V£ will create stabilized levels with
a ainiaua fluctuation.

Tab.3,_

List of basic data on individual stages.

Stage

Zrilovazy
Sojkov
3tankovany
Lusochtia
Hubovi

Capacity
iiiw)
3.30
2.37
1.78
1.53
1.53

Production
(OWn/year;
26.43
12.91
9.76
3.10
8.19

Average flow

79.4
42.6
42.6
40.2
40.0



bvoscv I
SvoSov II
Hrboltova
Cernovi
Sybarpoie
Rufoaberak
Liskovi I
Liskcvi I!
UiChttOVi I
Ivachnova 11
Ivachnova III
Lipt.Tepli

1.62
1.62
2.05
2.25
1.46
1.16
1.20
1.22
2, OS
1.14
1.14
1.46

S.50
S.44
i0.53
11.72
9.09
7.38
7.24
4.89
10.33
4.37
6.29
7.67

«0.0
3S.3
39.6
39.3
33.?
32.4
31.6
31.4
31.0
30.3
30. a
30.1

In total 29.13 165.94

4. The prssent stats will not become worse due to flows of flood levels through individual stages.
5. Profiles of individual stages will he designed in the locations in which a building site can bs

dsvsiopeo.
6. Siting the land except the lard belonging to Povodie Vahu will be Biniaized.
7. Profiiss of individual stages mill be located so that interests of environeent protection Mould

be injured ainiaally.
8. Zones of protective bank vegetation covers will be designed as a replacement for partial

liquidation of bank covers and they nil! be suitably coapieted with traced fishways to preserve
possible Jigradon of fish.

9. The level will not be dassed excessive!)' close to residential built UP areas of villages
extending directly to the river banks.

Sitqe lac it ion design

ttccordinq to the chancier of the irsi through xhicft the river va/> runs, the section in
question can be divided froa the point of view of location of the stages as follows:
- a section of Liptov basin, location of the stages - Lipt.Tspla stage, Ivachnova H I stage,

Ivachnova II stage, Ivachnova I stage and Liskova II stage
-"the section of an intraviiane of the town Rufoaberofc: location of the stages - Lieskova I stage,
Kuiosberofc stage, Sybirpole stage and Cernova stage.

- the section of the river Van below Rufoaberok up to^a riversaeet with the river Drava: location of
the stages - Hrboltova stage, Svos"ov II stage, Svo5ov I stage, Hubova stage, Huboch^a stage,
Stankovany stage and Rajkov stage.

- the section below tfte riversaeet with the river Orava: location of Kralovany stage.

The scheaes of the stages are shown in fig.6 and 7 and a list of basic data of the stages is
shown in tab.1.

Absorption apacities of HVEs

Absorption capacity of turbines «as derived fro» the absorption capacity of the turbines in 3VE
BeSeftova taking into account the side water inflows especially of the rivers Revaca and
Lu^ochnXiftkarrnTdnsIderatidns'about operation of HVE in this section of —the river Van, it should
be realirsd that VE Beseftcva which is controlled by PC VET will be the governing VE of this group of

•,I1VES 'without taking into account their nuaber). Its operation is affected by the functions of VD
Besefiova as a 'balancing" VD far PVE L. Sara and VDs through which the flows at VEs of the Vah
cascade are affected froa the reservoir L. Hara.

The first work of an environasntal character was carried out in this section in 1991 ana 1992
which consider; this designed systea of HVEs as a unit, especially froa the point of view of an
ecoiagy, as non-acceptable, but it also states that the unfavorable effects aentioned above do not



have to occur in a successive, ecologically conoiticnetS construction of several selects* stagas.

The stages *eri givided into the fallowing fcur categories:
- suitable for realization: i stags
- conditionally suitable for realization: 3 stages
- conditionally suitable - troublasose: 4 stages
- unsuitable at present conditions: 4 stages t

Relationship xith i rail**? line

Nearly the whole area of the upper river Van III in question is in an itsediats contact with
a railway line of the sain railway Line Cierna nad Tisou-hlina. A possibility of construction of
a new railway line :far a niqher speed) even after construction of HVE was praved when devaluating
the design of co-existence of sodernization of ZSS network and the ?m?irs<l MVEs.

fiwrer output froa M

Possibilities for output of the power froi JIVE in the section of the river Vah III were studied
separately. Local 22 itV and 110 kV Lines are available for power output.

Possibilities of connection of iiVE into a distribution network were analyzed provided that all
.WEs exist in this section, i.e. soaenaw a final state.

Analysis of the problea of poster output froa HVEs built in this region pointed out to a need of
a close cooperation between the operators of HVEs and a distribution coapany to which desanding
situations froa the point of view of operation arise due to connection of HVEs iaven one by one)
which can affect ecofloiic relations wnsn selling energy froa these sources.

River Hron
The river Hraa, in its length af a streat 240 ka with a grass hydraulic head 400 *, offers 741

GHh/year of technically usable hydroenergetic potential. Respecting the environment protection
requiretents, stated in a law an environaent protection, these parameters cannot be taken into
account. That was the reason why sesigns of energetic utilization of the river acceptable froa the
point of view of environment protection were prepared at present.

Site characteristics.
Hydralogic conditions.

The river Hron, in the^sectian between Kozarovce and Tlsaie, runs through so called Slovak gate
between vaiunic spurs af Stiavnicke vrchy and Xozailovske vf$ky. The river Hran runs into a wide
alluvial flat with a seandering channel behind this section. High banks are eroded in concave
sections and aateriai deposits occur in convex sections, in this section, the Hron channel is 50-iO
a wide at the bottca and has a capacity up to a bank line Si - Qjr. At larger flows, water runs out
of the banks and floods the left bank area between the river Hron and the channel ?snc. The right
bank is located -highar. Large waters culainats above Levies,.then they decrease.as far as the south
due to insufficient inflows. The largest flows are in spring and the lowest ones ire in autuan in
a long ten average. Velfce Kozarovce and Hotova reservoirs are built in the river basin and
"construction of Slatinka water reservoir is being prepared. The reservoirs will provide a water
supply for the *am consuaers JE inuciear power plant) Rochovce and irrigation.

Flow characteristics of tns river Horn in Kilns profile.
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Underground uatsr aode.

It is heavily affected by a relationship saong seoaorpRoIoqic conditions, geologic structure,
hydrology of the river Hron, precipitation and huaan activities. General direction of flew is
identical with the direction of a streaa flow. Drainage affect of the river Hron is negligible.

The original natural -tcde was heavily affected by extensivs changes in the streae, construction
si drainage channels, puapisg fara the nsliz and construction of hydro ?msr projects.

Changes in the channel and gravei sining exessding water transportation of bottoa scours caused
a river erosion which results in deepening a? the river channel.

The hydro power project Kozaalovce divided the rive-' mta two independent sections, however
having a different character as far the naturai environment. This was also the way how their design
*as approached to.

Lower section.
Vef.v.e Kozarovce - south.

Original designs of a continuous utilization si the river Hron joined several iapcrtant
technical and ecanoaic interests: protection of an agricultural land fund against floods, protection
of intravilans, gravel sining froa the river Hran, water consuaption for industry, etc. These
interests are sore or iess colliding with e.nvironaent protection and that was why neither power
engineers considered a continuous utilization of the lower section of the river Hron.

However, acute lack of available water for the countryside in the surroundings of the river is
a key problea at present. Growing drought and level decrease in tne river Hran due to changes of the
river channel causes depletion and fading away of about 1,000 hectares of aeadow florists, depletion
of abandoned branches cut froa the river which has a character of a super regional boicorridar and
is a backbone of ecological stability af the Levice region.

With respect to the fact «enticn;d above, the technical changes srs required which ire nasd at
the following:

\- to locally raise the rivsr Isvsis and neighboring underground water
- to enable seasonal run of the water frsi the river Hron out of the banks
- to aa'se the dry branches fiowabls
- however, to ainiai:; consequential ne-;=:iv5s during these changes, such as ainisahzaticn sf
dasaing, construction of biologically acceptable fishwsys, etc.

After several unsuccessful attsapts to design ana realize such goals without an energetical
ass, the sections which would aest botn the jcalcgical and energetic rsguirsaents were ;;i»ctsd ir



cooperation of i teas of ecoiogists and technicians directly in the countryside. A zanbination of
intsrasts of ecology and poser engineering is the only real say at present to says an acosystea of
the lower river Hron. However, these investaents will bs provided nearly below the levei of acsnoaic
acceptability without an appreciation of the ecological benefits.

Based on these ecological rules aentioned above, the firs; lost explicated sections were
selected which still be designed by construction of river stages with an energetic utilization
Vozofcany, Sarovce, Tura, HaruSova, Novy Tekov.

To aset the ecological raquiraaents during the preparation of the construction of water stages
will be passible only at a price of a technically acre demanding design. Thus first of all, it sill
be necessary to ieasure the actual bottoa as for the height, sashed banks of the sain channel, in
the profiles of inflows and outflows of branches and bottoas of the branches specified far taking
thet flcwabla. Then it will be possible to define an upper levei and thus also the heads in
individual stages.

The lower stages Kaaenica and Kaaenin are a special case. The lowest stage Kaaenica can be
built only in the case if the VD Nagyaaros is not built.

The Kaaenin stage the sain function of which is a water function - water supply for irrigation
in a lower river Hron, will be built in cooperation with a water aanagsaent investor.

According to the aaterials available so far, the paraaetara of the stages were specified as is
shown in a tabie.

Table of paraaeters for respective stages.

Itas

1
2
3
4
5
6
7
S

Stage Rase

Kasenica
Kaaenin
Voickany
Sarovca
Tura
Harulova
N.Tekov
V.Kozaaiovce

Average
rate of flow

55.1
54.7
52.7
52.0
52.0
5i.o
51.6
51.4

Max.
head

a
6.1
5.1
4.9
3.5
4.2
4.3
4.0
7.7

Absorption
capacity of
turbines
a-\s-i
40.0
40.0
60.0
51.0
60.0
54.0
54.0
34.0

Installed
capacity

•NW

2.71
2.15
i.74
1.09
l.«
1.32
1.2?
5.23

Average
yearly
'production
GWh
12.44
9.2i)
3.63
5.83
7.43
7.07
6.91
24.50

Upper section: Ve!ke Kozarovce - Brezno

In a siaiiar way as on the lower section of the river Hron, the possibilities of realization of
river stages with (WEs and their locations were studied so that they seat certain water, ecological
and technical paraaeters provided that the neqitive effects on environaent are ainisized. It was
proved that the concepts of utilization of the river Hron with large reservoirs (Hlinik, Laooaer,
Kranska Dubrava, etc.) designed so far are difficult to realize due to a iarge.iapact on
environient. In the described proposal of a concept of SVEs, tire goal was to take use of a natural
hydropotential of the river Hron in an acceptable extent. In this section, the needs to solve
ecological probleas of the area act in a lower extent, an the other hand it should be protected even
if due to cantinuaus aGdifications of the rivsr chir,mlt i.q. ir, the areas of liir m i Hrono*,
Vikanava and Zvolsn, the natural river channel has been destroyed.

Hydroiogic conditions.

The whole section of the river Hron froa Srezno to Zvoisr. has a natural hyirologic aode. It is
slightly affected by Hriftova and iiofovi reservoirs seia* tna taw ax ivalen mi it can also -be



substantially affected by Siatinka reservoir in future. These rssarvoirs have only an insignificant
positive influence for ens systes of (WEs.

.Neraai flows of the river Hran run through a cuvette of the river channel. Larger Haas run out
of the banks and thus the streaa is liaited with daas in soae sections.

flow characteristics of the river Hron in Sansfca Bystrica profile.

Average daiiy flows 9 la-.s"1) exceeded N-days in a year.

90

62-0135,0

130

19.6

270 355 364

12.2j 7.53 5.88

Flows 3 ia3.?"1) repeated once in N-years.

QJ155

5

260

10

310

20

360

50

400

100

430

Technical design of the stages.

Head and flsw conditions in this section are siaiiar in individual profiles. Thus it is
possible to repeat the technical design of the stages which is preferable troa the econoaic point of
view.

A stage consists of a aachine rcoa of MVE, located nsar the closer daa as a rule, a daaaing
object - a weir with a acsile daaaing structure. The weir; will be by-passed it water runs out of
the banks. The MVE aacfTine rooa is protected with an upper structure at greater flows and is
accessible froa the air side cf the daa. A concrete pillar with a gravei gate is between the weir
and HVE. A fislmay in a fora of a short bioby-pass will fee designed round the stage on the left side
of the weir in an inundation which can also be used for boating.

Heads in the stages vary froa 2.5 to 5.0 a, thus the direct flow Kaplan turbines with
a horizontal axis providing a ainiaalization of the building part of JIVE are designed in the aachine
rooas of HVEs. Three or four aachines are installed in HVEs according to the flow conditions. The
turbines will drive asynchronous generators. HVE power output will be led into 22 fcV public
distribution network.

A finai proposal of the concept of water energy utilization which can be considered as
a balance of the interests of water aanagesent, power engineering and environment protection is
shown in the following table.



Table of paraaeters fer respective stages.

Usa

1
2
3
4
5
ó
7
a
9

10
1!
12
13
14

i

Stags nans jAverage

|fl<M

Psiare

Qkrut
Ziar nad Hronoa

•Î.3-»

ij 11 -j¿.

49.97

43.5a
SáSovské Podhradie 41,64

Jïlna (40.44

Hroftská bùhnvi

HroBsiá irszinè

Budca
Zvolsn I

Hájniky

Víkanová

Iiiâs
Salková
Srusno

39.43

39.43
33,14

30.57
30.07

23.82

27.99

23.47

22.42

Has. head

•

a

4.15
4.20

5.00
4.30

3.90

4.20

4.00

3.90
5.30

4.40

4.40

4.90

3.70
3.áO

üiriine

absorption

capacity

3 ' . S " *

78.0

76.0
54.0

54.0

54.0
<;•?• e

52.5
45.0

39.0

40.5

39.0

25.3
24.9

'installed
capacity

m

1.385

1.270

1.530

1.290

1.110

1.250

1.130

1.120

1.335
1.000

1.040
1.135

0.555

0.515

Average

yearly

production

GHh

7.rc
7.23Ó

8.251
6.779

5.830

¿.323
5.844

5.633
6.724

5.Ô23

5.265

5.669

3.149

2.937

River Orava
The River Orava in the Section Tvrdcråin - Krpelany

The concept of utilization of hydroenergy in the section in question is affected by preceding
designs respecting the environ«ent probieas identified so far.

Total not used section of the river Unn is 57.915 ka iong in »fticfc the river creates a head
of 137.7 a. The length of 24.á ka out of this section niiii a used head 70.2 a is covered in the
study. So the utilization of hydropotential is about 502.

The river section, according to the design, is divided into 12 river stages with a gross
hydraulic head froa 4.45 to 8.00 s.

The flows output froa VD TvrdoSin according to aanipulation instructions were used for design
of absorption capacities of respective stages of KVE.

According io this, optiaua absorption capacities froa 5.0 to 65.0 a1^'1 were specified.

Profiles of respective river stages were located into places in which the ainiau« iâpacts or
daaages, respectively could be caused froa the point cf vis« of enviranaent protection. Protected
areas were also taken into account in selection of-the locations.

Technical designs of respective stages and their layout result froa technologic equipaeni.
A building part consists of V£ close to a «eir, a aobile »sir, a fishway, aodification of a river
'channel below the ätage and respective related buildings. V£ technology consists of tuca turbines
Kith a perpendicular transaission to an asynchronous generator. Three sachines ¡rs installed in each
stage. Technologic design is proposed in urimt designs.

Electrotechnical equipaent is located in VE and consists of synchronous generators with
accessories.



Power output fro* the hydroelectric power plants is led into the existing ordinary 22kv i;nes.

Operation of t!ie plants is supposed ts oe fully autsaatic, controlled according to the upper
water level.

Total electric energy production in 12 stages is expected in an average year 107,578.5 tfilh.

Basic technic parasetsrs of the studied concept.

Itsa

1

3
4
5
6
7
a
9
to
11
12

Location

Kiini
Kriva I
Kriva II
Dlha' n 0.
S.Dubova
H. Lehoti
Hedzibrodie
KAa2ia
lksf.il a
V. Bysterec
Istebne
Zaikov

Head

s

4.?
4.3
6.24
4,75
6.26
4.26
5.36

4.16
4.06
3.40
4.10

•jt i OJ

Absorption
capacity
t?l 5

3x21.6
3x21.6
3x21.6
3x21.6
3x21.6
3x21.6
3x21.6
3x21.6
3x21.6
3x21.6
3x21.6
3x21.6

-

Capacity

m
2.57
2.67
3.30
2.67
3.30
2.6?
3.30
2.67
2.67
2.67
? *?

2.67

,-„
-J --• • -J Q

i

Production

3tf)s/year

7.7
8.3
l i .a
8.4
11.4
7.8
i i . i
9.3
8.0
7.9
6.7
8.6

107.5

Description of a Design Reduced due to a More Detailed
Environmental Analysis

Zaskov, Kftaiia, NiSna, V.Bysterec and laskalie profiles in the evaluated concept Nere
identified as acceptable ones for energy utilization. A grass hydraulic head «p to 5.0 a recoasended
for all of the stages according to the uterials known so far provided that the head will be created
by daaiing the Mater level above the stage and deepening of the river channel belcw the stage.

The actual technical design of the stages »iil be adopted to envircnaental requireaents
especially in a building part.

The reduction of energetic utilization can be characterized as a substantial one with the
following paraaeters:

Out of the total not used section of the river in the length 57-915 k», only SO ia will be used
energetically and out of a total head 137.7 a, only 21.38 t will be used.

Then, total production in these stages in an average year Hill be 40,643 HSih.

. \

- : 4



Basic tactic data of the reduced concept.

Absarptian jCapacity (Production

Conclusion
Extensive experience in hydrapotantUl utilization, steadily growing electricity cansuaption

despite of realization of saving aeasures and absoluts lack af other energy resources predefine
utilization of our rivers for its production just frsa these natural resources. Peraaneiit contact
witii a nature protection and environaental approach when designing the final appearance of hydro
power projects ensures ainiaalizaticn of iapacts on a natural environaent.

•! C
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Obr.i ( F i g. 1 >

A Proposal for Utilisation of Hyciropctential of the River

Van

B. p. v. m n . m- - 3. p. v, .n a.s.L

porov.rovina stanic.Vahu R km - corfiparing level of length

measuref-nent of the river Van R Km

hrony Vah III - upper vah III

rskoni'trukcia vaSskej kaskady - Van cascade reconstruction

doiny Vah I, riscne stupne - lower vah I, river stages

dol. Vah deriv. - lower vah, deny.

2.strednovaSska kaskada - middle vah cascade 2

1, strednovaSska kaskada - middle 'van cascade i

3.strednovaSska kaskada - middle Van cascade 3

hi-Van I« II, riecne st. - upper vah I. II, river stages

1.hornov.kaskada - upper Vah cascacs i

horny Vah III, riecne stupne - upper Vah III, river stages

Legend:

VE v prsvadzke - VE in operation

VE pripr~3i\'Qvan^ - VE under preparartion



obr. 2

Navrti vyuzstsa hydropotencialu
rseky Vafo (usek SERE& - HLOHOVEC)

v rkm 64.025 -107.000 (Slav p'ripravy k roku 1996)
o

% 158.10

80 90 100 110



0br,2 (Fig.2)

A Proposal for Utilisation of the River Van Hydropotential

(SERED-HLOHOVEC section) the River Kilometers 64.025

- 107,000,

VE v prevadzke - VE in operation

VE v priprave - v'E under prepararticn

stav pripravy - preparation status

tok - stream

nazav vodnej elektrarne - hydroelectric power plant name

parameter - parameter

riecny k:v. - river km

instal. vykon - installed capacity

vyroba ei. energie ~ electricity production

hltnost' - absorption capacity

spad - heaa

prevadzkovs hladma - operational iev=l



obr. 3

Navrh vyuzitia hydroj
rleky Vah (usek SERE6 - HLOHOVEC)

v rkm 64.025 -107.000 (Slav pripravy k roku 1996)

P a r a m e t e r

Nizov

vodne|

otoktrarno

KriTowi

htad Ira

m n.m.
124.00400.00

300.00

300.00

300.00

276.00

130.00

136.00

141.10

158.10

VE v previdzka

VE v prfpravo

Zetenlco

5uteKovo
Madunlca

100 110 120 rkm

S6 a.s.. VET



0 b r. 3 ( F i g. 3 )

A Proposal for Utilization of Hydropotential of the River

Van (SERED-HLQHQVEC section) the River Kilometers

64,025-107.000 '.status of preparation by 1996).

VE v prevadzke - VE in operation

VE v pripravs - VE under preparartion

stav pripravy - preparation status

tok - stream

nszov vodnej elektrarne - hydroelectric power plant name

parasetsr — parameter

riscny Km - river Km

instai. vykon - installed capacity

vyrota el. energie - electricity production

hitnost' - absorption capacity

spad - nead

prevsdzkova hi ad ina - operational level
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obr. 4

500-r

450 H

400H

300 -f

250H

200
rie&ny km 240

Navrh vyuzitia hydropotencialu
rleky Vah (tisek HRltOV - LIPOVEC)

v rkm 245.60 - 278.46 (Stav pripravy k roku 1996)

V
VE Lipovec

VE Sufcany

VE Krpefany

VE Nezb. Lucka

VE Hricov

VE 2ilina J
&»,•-• vo vystavbe

| ^ ^ ^ * VE v provadzke

VE v prfprave

250 260 270 280 290 300 310 320



Obr.4 <Fig,4>

A Proposal for Utilization of Hydropotential of the River

Van (HRICOV-LIPQVEC section) the River Kilometers

245.60-278.46 (status of preparation by 1996).

riecny km - river km

vo vystavbe - under construction

VE v prevadzke - VE in operation

VE v pripr3.ve - VE under preparartion

\



500-

450-

400-

£

Q.
ffi

350-

300-

250-

200-

Navrh vyuzitia hydropotencialu
rieky Vah (usek HRICOV - LIPOVEC)

v rkm 245.60 - 278.46 (Stav pnpravy k roku 1996)

obr. 5

V ..-•'

361.00 3 6 7 Q 0

352.00 X

326.10 VE Lipovec

VE Sucany

VE Krpefany

vo vystavbe

VE v provadzke

VE v pripravs

riecny km 240 250 260 270 280 290 300 310 320

SE a.s., VET o.z.



A Proposal for Utilisation of Hydropotential of the River

Van (HRICO'v'-LIPQVEC section) the River Kilometers

245.60-278.46 (status of preparation by 1996).

riecny km - river km

vo vystavbe - under construction

vt •--' prevadzks - VE in operation

VE v pripra\-s - v'E under prspa.rartion
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Qbr.6 (Fig.6)

A Proposal for Utilization of Hydropotential of the River

Van - H.V.III (KRPELANY-LISKQVA section) the River Kilometers

299.30-326.51 (status of preparation by 1996).

VE v prevadzke - VE in operation

VE v pripra\'S - VE under preparar-tion

stav pripravy - preparation statas

tok - stream

nazov vodnej elektrarne - hydroelectric power plant name

parameter - parameter

riecny km - river km

instal. vykon - installed capacity

vyroDa el. energie - electricity production

hltnast' - absorption capacity

spad - head

prevadzkova hladina - operational level



Navrh vyuzitia hydropotencialu
rieky Vah - H.V. Ill (usek LISKOVA - BE§EfiOVA)

v rkm 327.37 - 335.22 (Stav pnpravy k roku 1996)

obr. 7

540-1
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KitMinll
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3ZJ JW
3M.M0
330.MS
Ml.«70
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1.48
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Obr.7 (Fig.7)

A Proposal for Utilisation of Hydropotential of the River

Van - H.V.III (LISKOVA-BESENGVA section) the River Kilometers

327,. 37-335.22 (status of preparation by 1996).

v'E v prevadzke - VE in operation

vE v pripravs - vE under preparartion

itav pripravy - preparation status

tok - stream

nazov vodnej alektrarne - hydroelectric power plant name

parameter - parameter

riacny km - river km

i.n = tal. vykon - installed cs.paaxty

vyrcba el. ensrgie - electricity production

hltnost' - absorption capacity

spaa - head

pravadzkova hiadina - operational level



HYOROENERuETIC POTENTIAL GF THEE SLOVAK KEPUBLIC

situation by the end of ii:?95

hydroensrgeticky potential - hydroenergetic potstntial

tech. vyu^itel'ny HEP - tech, usable HEP

vyui ivany HEP - HEP being utilized

Dunaj - Danube

povodia - basins

Slovensko - the Slovak Republic
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