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. INTRODUCTION

Currently in the world and also in Slovakia we cae growing
pressures reversing our attention to the greater afsclean and
inexhaustible energy resources. Important placengnusers of these
energy sources are hydropower plants. Period oftogastion of large
dams, which substantially alter the character &f ttountry and
significantly affect the environment, is alreadynakt over. Occurs
time when it is necessary to pay attention to oppities the
construction of small hydropower plants. Accordingdata from the
Research Institute of Energy from 31.12.2001 wasstegd in
Slovakia 186 small hydropower plants with instaléeghacity of 57.33
MW, which represents 16.86% of total primary techfly exploitable
hydropower potential (THEP) in MVE.

SHPP have the following advantages:

- is a permanent source of energy, practicallyliaestible,

- a clean energy source that does not pollutaiit®sndings and is
waste-free,

- it's own power supply is not dependent on forgigrtners,

- require relatively low investment costs compantth other
sources,

- require very low operating costs,

- have a low failure rate, long life and high numbgannual
operating hours,

- very small number of operational staff

- generate new opportunities for recreation, l&sand sports.

Their renewed development should encourage us damiee the
construction solutions of SHPP that will work eiistly and reliably
throughout the life.

An important part of any SHPP is also an waterkiatatructure.
Nevertheless, they paid insufficient attention.sTikievidenced by the
whole council of operational difficulties or faikirof objects already
constructed and the overall stagnation in theirgiheand research.

The greatest deficiencies in the design of intakectures arise
when schematic download already completed strustuxeone flow
may one type of intake structure have very goodltgsbut at another
flow, even if partly similar, the same type may whpoor results.
Operational issues adversely affecting mainly snialtropower
plants with a low output level and even becomirigniting factor for
their further development.

IIl. REQUIREMENTS FOR WATER INLET

On the intake structures has been put board cdwsriequirements
affecting the design and structural arrangementhef intake own

objects, as well as their parts and components. mbst critical
requirements include:
- the need to ensure that during all operating itimms and
throughout the life of the building taking the gtignof water with
minimal handling, energy and complex automatiorufiess.
- the requirement that with water intake could hetpulled into
sediments and contaminants that could jeopardeeperation of
turbines,
- ability to prevent entrainment of air into theake,
- ability to prevent gullet jam and destroy inta@eenings at the
time of floods and ice-hazards in time during ofiereleaves.
- ability to resist dangerous icing or wrap ofatposed and racing
elements (screenings, groove closures, aerati@s pip)

These requirements are often contradictory, aglim design
solution of intake structure can be a compremis those
requirements. The right hydrotechnical propositiai intake
structures, respecting all the complex of issuesvasy difficult
because it is specific at each case.

Ill. THE CURRENT STATE OF DESIGNING SCREENINGS

We always have several options for constructiomiake structure
screenings of SHPP. The criteria for choosing tipprapriate
structures are usually the quantity and flow charistics of drifting
sediment and suspended matter, weather conditi@nsands for self-
service, design requirements and economic costs.

Cleaning and maintenance of traditional fine scregsican’t pass
without strenuous and hygienically delicate handwo€leaning
coarse screening device is secured very little afmb requires
strenuous, risky and hygiene defective labor. BjnessdcSHPP soot
coarse screenings at a critical period causes ofogsadient up to 0.5
m.

Often is not fully resolved the liquidation of obje that are
trapeed at screenings. In some cases, trapeediatatee letting out
back into the water below the water structure dus tlargely denies
the validity of lifting of trapeed materials of veat

Cleaning of classic belt fine screenings is not afigllenging for
the scope of service, but also the energy.

Classic fine screenings of strip steel are oftenwshas little
appropriate in light of the used material. In winéelversely applied
good thermal conductivity of steel, leading to gscreenings. Due to
the aggressiveness of water adversely operatedativety small
resistance of metallic materials against corrosoreenings, which
sometimes requires refinishing screenings. Grossifair is poor
resistance of classic fine screenings to dynamésses that can cause

the tendency to resonant vibrations. Adverse i® asnsiderable
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weight of structure that induces the increased deimdor lifting and However, for secure easy skimming of screenings shveuld
transport mechanisms. Protocols of guarantee memsmts of change the orientation of fine screenings fromieaktto horizontal
streams and heads at low-pressure SHPP and HPRessugmt position. In order to make operation and maintepamnd the
hydraulic loss of clean fine screenings are anameiof 0.15 to 0.20 screenings more effectively it is necessary to éxarthe possibility
m of useful gradients. If we consider normal oparatfine soot of hydrodynamic phenomena occurring in the openatd SHPP.
screenings, the loss of gradients can be double@aifhe blockage of There can be used for example the oscillation ofestngs. Another

fine screenings leads also their shape unsuitabilit

All of these operational problems affect mainly $+®ith a small
output level and even they are becoming a limitiagtor for their
further development - especially in relation to e of loading
automation, unattended operation and increasingvhgall efficiency
of these buildings.

IV. OPTIONS OF IMPROVING THE FEATURES OF
SCREENINGS FOR SHPP

A possible way of developing screenings can be gedne shape
and material changes, in the design of screeningb rataining
elements and the conceptual changes in the arramgesh the inlet
and the entire hydraulic systems of HPP.

Regarding non-traditional materials, for fine scinga for SHPP
can be recommended the fiberglass rod. From thefiteit provides,
may be mentioned good resistance to dynamic sgésshie aquatic
environment. Positive is also low value of modulfs elasticity,
ensuring relatively low frequency oscillations imetflow. Another
advantage is great resistance to corrosion evdriginly aggressive
environments, without the need for special surfaeatment. Usually

possible energy source could be the energy of liya@mic

phenomena, which manifest themselves in the scrgenat the
sudden shutdown of turbines of SHPP. Following thlerupt

conclusion of the turbine flow mainly in low-pressuwater plants
with short feeder absorbs a significant amount etmanical energy
of water. With proper arrangement of the intake angbening after
each shut down of turbines in the screenings glyearleases as
much energy, which greatly exceeds the total energyirements for
screenings wiped away and washing away suspendigid. sEnergy

source that can also be used for this purpose earaléo own
hydraulic resistance resulting in progressive chgkif screenings.

V. WATER INTAKE STRUCTURES PLACED ON THE
STREAM BANK

In the laboratory of Department of Hydraulic Engiriag STU in
the autumn of this year will be realize researctpbpsical models of
bank intake structure of SHPP. It will be devoteadptimal design of
various parts of the intake structure and alsokintstructure as a
whole. More attention will be given to proposal aifarse screening
device.

in this case suffice just primer paint of fiberglaeds as it ensures the Similar intake construction is built on SHPP RivEhis will serve
manufacturer. Indisputable advantage of fiberglasis is their low as a model by physical model construction and eriritake structure
frost susceptibility. Beneficial are also insulatiagd antimagnetic can be made in-situ measurements for differentegabf the flow, and
properties. Affordability of fiberglass rods in cparison with steel then compared with those values measured in pHysiocdel.

belts is given by limited labour content in prodat reducing the This SHPP is located in the village Oravsky Bielytdko It is a
number of technological operations, saving eletyricin the derivative SHPP using the flow from Cold Creek. Uditianality of
production, better use of structural material witv weight, leading this SHPP lies in technical solutions of coarseeging device in the
to savings on lift and transport mechanisms. water intake, which is operated without much difftg and

Using fiberglass allows relatively easy to modif tcross-section maintenance.

shape. Since the current round profile to perfedtidraulically
displacing profile, whose production requires dig creation of a
special form of calibration and for the manufactutes technically
quite manageable. From appropriate hydraulicallangies in the
shape of cross-section of rods can be expectectirefof hydraulic
losses in comparison with traditional metal bandsnf30 to 70%.

In the search for new conceptual patterns of sangenis also

The proposal of intake structure significantly eefl the claims of
conservationists. These can be summarized apprtelyvas follows:

1. there should be proposed intake structure, wiioks not
require damming the flow and creating a threshold

2. ensure that abstraction of flow does not indsiking of flow in
the river below Q270d (biological flow)

3. minimize the interferences to the environment.

needed to answer the question whether it is effecind acceptable

that each water intake object was equipped witlicdelor mechanical Classical technical solution of intake structure ldobe in this
cleaning of the intake (for lifting and disposal @fspended solids). case building of the bottom intake structure. Hoaveut excludes the
Considering that the inherent operation of intaké streenings does condition. 1, because in this type of intake stritetis needed to built

not require removing suspended solids from watet,that is contrary
effectively released them further downstream, dkdscase with other
hydro-technical constructions, the answer to thissjon is clearly
negative.

In order to make SHPP more effective is desirablestieve their
inlet and screenings from inefficient mechanicaading. At each
flow would be by the challenge of the mechaniceboing of water
(capture, extraction and disposal of suspendedsjoéntrusted only
selected hydrotechnics construction, which shoeldd this purpose
technically equipped. In other buildings, includi8giPP, would then
be able to design just wipe of screenings and aléting of floating
objects down to the stream.

a threshold across the flow.

By ensuring the biological flow under the intakeusture without
possibility of controlling the flow we must considéhe question of
economy of SHPP. Indeed, during the passage oérdlgws, they
will continue to flow unregulated down the strearithaut use in the
SHPP.

What is involved to minimize environmental impacistake
structure has been designed relatively of smadl aizd its height fits
into the surrounding terrain.

With regard to the requirements of the project designed lateral
diversion structure (on the right side). For simitgpes of intake
structures is necessary to ensure their self-clgaability. By bottom
intake structures, this ability is more or lessusec but by the side
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intake structures it depends on the constructionoafse screenings.
In cases where the classical solution (verticatlgt screenings) was
used, we can often see obstruction which is reftbab rapid rise of
loss of hydraulic inlet and thus the decrease émamount of energy
produced.

In our case, the designer came up with innovativieition of
coarse screenings and instead of classic rod sngseplaced in one
plane he proposed the use of strip steel rods, efaelnich is rotated
to the coarse screenings plane by 45 ° angle (Eidyr

This rotation provides a reliable self-cleaningligbiwhen the
objects brought by the flow have minimal chancedebpe between
screenings, and just smoothly slip and sail away.tfBs not very
hydraulic molding of screenings are creating losfasseful gradients
(about 10 to 15 cm), but similar and possibly ewgeater losses
would be incurred by using conventional design adrse screenings
wchich will be obstructed by floated objects.

This unconventional design of the coarse screeniwdk be
subjected to research in situ, as well in researcthe physical model
and the results will be generalized for wider use.

Figure 1. Horizontal cut across coarse screenifigsater intake of
MVE Rovei

VI. CONCLUSION

Designing of water intake objects of SHPP still hamny
shortcomings, which translate into functional, sglfvice and hence
the efficiency of operation MVE.

Research on the physical model and in situ shouittibote in this
issue, and in the design of coarse screenings dPPSth the upper
and middle sections of streams, which are not @tbt® damming the
flow and use of the bottom intake structure. Reswilisbe interpreted
so that they can be routinely used in the desigsnudll hydropower
plants in other locations.
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