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CbCTOAHUE HA MAJKUTE A30BUPU B P. BBLITTAPUA

L. Towes, T. Honakos, OeH. Todopos - kamedpa “XudpomexHuka”
H. Jluces — kamedpa ,Xudponoaus u xudpasnuxka”,
YHusepcumem o apxumexkmypa, cmpoumesicmeo u 2eodesus - Cogpusi

Pes3rome

B noknaga aeTopute Crnodenat CBOA ONWT B pellaBaHe Ha npobremMu CBBLbp3aHu ¢
noBuvLIaBaHe Ha KOHCTPYKTMBHATa W TEeXHOMNOrMdHa curypHocT Ha Hag 2 000 marnku
s30BUpy B P Bbnrapua v onassaHe Ha npupogHaTa CTeHa B MpUnexalyute TepuTopun.
CbCTOAHMETO Ha CTEeHWTE Ce pasrnexga KaTo (YHKUMS OT HMBOTO Ha TexXHUYecka
ekcnnoarauusa. HasogHeHVATa npe3 nocnefHUTe FOAMHM paskpuxa Hes3a[o0BONUTENHO
HVMBO Ha TexHW4ecka ekcnnoaTtauust M Ha CUrypHOCT Ha A30BUPUTE. TPEBOXHO €
CbCTOSHMETO Ha pefuua Mankm A30BUPU, KOUTO Ce ekcnyioatvpaT OT O6WuHU unvm oT
apeHgaTopu.

HoBa nornoxuTenHa TeHAEHUMS € Ja ce paskpuBa ObMroCPOYHOTO MOBEAEeHMe Ha
CTEHUTE, CTAPEEHETO Ha KOHCTPYKTUBHUTE MaTepuany u ApeHaxmuTe, OLeHKa Ha pucka oT
rnpenveBaHe npes cTeHaTa, CeM3MUYEH Xas3apT U pUCK. ABTOpUTE npunaraT MoaxXoasLum
YACIEHU MOAENN 3a MNPOBEpKa Ha KOHCTPYKTMBHATa CUMYPHOCT Ha S30BUPHUTE CTEHW,
BKM.PUNTPALIMOHHW 1 CTabuUnNUTETHU aHanuau 1 3a onpefensHe Ha 3anvBaemy 30HU B
OONMHUSA y4acTbK Ha A30BMpa C NOMOLLTa Ha MaTtemaTudeckus moaen HEC-RAS. C mHoro
npvMepu ce WINCTpUpaT BMXAAHUATa Ha aBTopuTe 3a nogobpsBaHe Ha TexHudeckaTa
ekcnnoatauus Ha MarkuTe SA30BMPW, KOUTO MO MPUHLMM pasnonaraT C orpaHuYeH
PUHaAHCOB pecypc.
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STATE OF SMALL DAMS IN REPUBLIC OF BULGARIA

D. Toshev, T. Cholakov, Ogn. Todorov — Hydraulic Engineering Department
N. Lissev — Hydrology and Hydraulics Department
University of Architecture, Civil Engineering and Geodesy - Sofia

Abstract

The authors of the report are sharing the experience thereof in settling problems related to
increasing the structural and technological safety of more than 2000 small dams in
Republic of Bulgaria and environment preservation in appurtenant areas. The state of dam
bodies is treated as function of the technical operation level. Floods during the last years
revealed unsatisfactory level of technical operation and safety of small dams. The state of
series of small dams operated by municipalities or by lessees is alarming.

New positive tendency is analysis of long-term behavior of dams, ageing of structural
materials and damages of drains, assessment of hazard from dam overflowing, seismic
hazard and risk. Applying adequate numerical models, including seepage and stability
analyses, the Authors are describing the structural safety of dams. With the help of the
HEC-RAS mathematical model are identified floodable areas in the downstream section of
a dam. Numerous examples are illustrating the authors’ vision for technical operation
improvement of small dams that dispose on principle by restricted financial resources.
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HOPMATUBHA YPEBA U HACOKU C ®OKYC BBPXY ,,MANKWUTE A30BUPIA” B ABCTPUA

X. XalHon, X. YepHu
®edepasiHo MUHUCMEePCME0 Ha Ce/ICKOmo cmonaHecmeo, 11ecoebocmeomo, okofHama cpeda u
ynpasseHuemo Ha sodume
Ascmputicka Komucusi no 2o1emume s308uUpu

Pe3rome

lNoBevyeTo A30BMPHMU CTEHU Ce CTPOSAT 3a CbXpPaHEHWe Ha Bofa B onpenerieHn 6acelinw.
Tasu cbxpaHeHa Bofa npeacTasnssa 06VKHOBEHO ronsiM eHeprieH noteHuuan. B cnyyan
Ha aBapuda, AbimKalla ce Ha HEeKOHTPONUpaHO K3MNycKkaHe Ha BOAa, MOXEe [a ce oyakea
ornpeneneHa onacHoOCT OT 3arybu v LWeTn B Noasi30BUPHUTE palioHn. Pa3MepbT Ha Tean
3arybu un WweTu 3aBucCK OT 3aBupeHus obem, BUCOYMHATA Ha CTeHaTa, reonoXKATe W
TonorpadCck1Te YCNoBUs, HAKMoHa U CbCTOSHUETO Ha MOAS30PHUS ParioH U YS3BUMOCTTA
Ha HacerneHneTo B Te3u parioHW.
ETo 3alo curypHocTTa Ha A30BMPHUTE CTEHW € OT ronsM OBOLLEeCTBEH WHTEPEC, KOMTO
OCBEH MpasaTa Ha TpeTu CTpaHu (He TpsibsBa Aa ce HapylwasaT 4pe3 HOBU 06eKTUn) U
,CbLIECTBYBALLOTO MnonoxeHne” (06ekTsT TpsibBa Aa CbOTBETCTBA) U T.H., U € KI4Y0B
BBNPOC Ha aBCTPUNCKNA 3aKOH 3a BOOUTE.
C uen pa ce ocurypu GesonacHocTTa Ha A30BUpUTE, ABCTpuiickata dunocodua 3a
BesonacHoCT ce noanvpa BbPXy 3 OCHOBHK cTb6a:
1. cbopbxeHusATa TpabBa [n[a oOTroBapsaAT Ha ,CbLUECTBYBALLOTO MOMOXeHne”
(M34MCrIEHNa, NPOEKT, U3rpaxkgaHe)
2. npoyyeBaHe (MO BpemMe Ha CTPOUTENCTBOTO, MNbPBOHAYANHOTO 3aBUpSABaHE,
HOpMariHaTa ekcrnoartaums)
3. aBapuiiHa TOTOBHOCT  (HErpeKbCcHaTO OOHOBSABAHW U MPUraXkaaHyu aBapuiitHn
nrnaHoBse)
KaTto ce nma npeasui, Ye rnasHara OTTOBOPHOCT Ce HOCK OT COBCTBEHMKa Ha A30BUpa,
OOMbLIHUTENHUTE (NO-HaTaTbLLUHWUTE) HE3ABUCUMM HAL30p U KOHTPOM OT MpaBUTENCTBOTO
Ha MpoBMHLUMATa N defepanHoTo MUHUCTEPCTBO ca KPanHO Heobxoaumm (MPUHUMMLT Ha
,MHOro HuBa").
Ha Bcu4ykn HMBa Ha Tasn dunocodus 3a 6€30MacHOCT ca aHraxmpanu KesanudpuumpaHmu
VHXeHepu (MpUHUMN Ha ,ekcnepTin’)
BbB Bpb3ka ¢ “Marnkun asosupn” (H < 15 m, C < 500.000 m®) ABCTpuiickaTa KOMUCUS MO
A30BMpUTE € NyBrnkyBana HAKONKO pbKoBoACTBa (egHa ,Cneundurkaumsa 3a UHXeHepuTe
no 6esonacHoctTa Ha ,Manku asosupn™; ABa Hapb4dHWKa ,Excnnoatauma M KOHTpon Ha
,Masnku A30BMpKn” C NO-NPOABLIMKUTENHO 3aBuUpsBaHe; Tpu ,PesepBoapy 3a NPou3BOACTBO
Ha W3KYCTBEH CHArN — PBLKOBOACTBO 3a TexHuyecka HeobxogumocT B [poueaypata Ha
cnyxbaTta no BoauTe) 3a onpefernsHe Ha HYXauTe B KOHTekcTa Ha ,lonemu ssosunpun” (H >
15 m, C > 500.000 m3).
B 3aBMCUMMOCT OT Bb3MOXHWS PUCK (CUMynauMum Ha CKbCBaHE Ha CTeHaTa, CKOpPOCT W
AbnboynHa Ha BogaTa) MOXe [a ce Hanpasu (MaTpuua 3a KNacoBeTE Ha OMnacHOCTTa)
AndepeHunaumnsa Mexay CTBOPOBETE Ha A30BUPHUTE CTEHWU CbC 3HAYUTENHa CTeneH Ha
OMacHOCT M HWUCKa CTeneH Ha ornacHocT. B pesyntar Ha ToBa Bb3HWKBAT PasfnyHu
N3NCKBAHUA N YCIMOBUSA, C KOUTO Aa ce cbobpassaBaT MHXeHepuTe no 6es30nacHoCT Ha
Marnku S30BUpK, OTHETHaTa AOKYMEHTALUMSA N aBaPUNHUTE N3UCKBaAHUSA.
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LEGAL FRAMEWORK AND GUIDELINES WITH FOCUS ON “SMALL DAMS” IN
AUSTRIA

H. Heindl, H. Czerny

Federal Ministry of Agriculture, Forestry, Environment and Water Management
Austrian Commission on Large Dams

Abstract

Most Dams are built to store Water in a defined reservoir. Usually this stored water
represents a high energy potential. In case of a failure attached to the uncontrolled release
of water a certain risk of loss and damage in the downstream area must be suspected.
The quantity of this loss and damage is depending on the impounded water capacity, the
height of the dam, geological and topographical conditions, the inclination and condition of
the downstream area and the vulnerability of the communities downstream.

Therefore the safety of dams is a strong public interest which is, besides the rights of third
parties (must not be violated by new projects) and the “State of the Art" (projects have to
comply) and others, a key issue in the Austrian Water Law.

In order to ensure dam safety, the Austrian Safety Philosophy is based on 3 major
columns:

4. constructions have to meet the “State of the Art” (calculation, design, construction)
5. surveillance (during construction, first impounding, normal operation)
6. emergency preparedness (continuously adapted emergency plans)

Whereas the main responsibility is located at the dam- owner, further independent
supervisions by the Provincial Government and the Federal Ministry are indispensable
(Multi-Level-Principle).

In all levels of this Safety Philosophy qualified engineers are engaged. (Expert-Principle)

Relevant to “Small Dams” (H=15m, C<500.000m?) the Austrian Commission on Dams has
published some guidelines (1 Specifications for the Dam Safety Engineer of “Small Dams”,
2 Handbook: Operation and Supervision of “Small Dams” with longer lasting impoundment,
3 Reservoirs for artificial snow production: Guidelines for technical necessity in the Water
Authority Procedure) to specify necessities in the context of “Large Dams” (H>15m,
C>500.000m3).

Depending on the hazard potential (dam breach simulations, velocity and water depth)
differentiation between dam sites with significant hazard potential and low hazard potential
can be estimated (matrix for hazard classes). As a consequence different requirements
and qualifications for the dam safety engineer for small dams, the reporting-,
documentation- and emergency requirements arise.
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BEL| - Bb3MOXHOCTHU U CTBINKKA CBIMACHO 3AKOHA 3A BOOUTE U
EKOJIOTM4YHOTO 3AKOHOOATENCTBO

L{semanka Jumumposa

Pe3rome

MpoekTnpaHeTo, u3rpa¥gaHeTo W ekcnnoaTauusita Ha pasniuyHu  XUOPOTEXHUYECKMU
CbOPBXEHUA W CUCTEMW B HallaTa CTpaHa vMa AbMAroroguluHa Tpaauuus KU OnuT.
BogHoenekTpuyecknte UeHTpanu/BELY/ cbluyo ca YacT oT To3v onuT. Y Hac UMa usrpaaeHu
3HaumTeneH 6por BELL, konTo ononsoTBopsBaT XMAPOEHEPIUAHNSA NMOTEHLMan Ha BoAuTe.
3Hae ce, 4ye Pbbnrapusa He e 6oraTta Ha BOAHW PECYPCU, MOBBPXHOCTHUS OTTOK MMa SICHO
M3paseH CEe30HEeH XapakTep, 3aToBa 33jadaTta 3a HeroBOTO KOMMJIEKCHO M paLiMoHanHo,
KaKTo 1 NecTeniMBo U3non3saHe e oT U3KNYUTENHO 3HAYEHME.

Ha 27 tonn 1999r. 6e nybnukysaH 3akoH 3a BOAMTE, KOMTO Briese B cuna OT 28 sHyapu
2000r. B Hero 3a nbpsu NbT 6e AeuHMpaHa ocHoBHaTa My Len Aa OCUrypvi HTerpupaHo
ynpaeneHve Ha BOAWUTE B MHTepec Ha oOLWwecTBoTo, ©e BBLBEOEHO W3UCKBAHEeTO 3a
GaceiHOBO ynpaBneHWe Ha BOAUTE Ha OCHOBaTa Ha ECTEeCTBEHUs pedeH GaceiH u 3a
MbpByY NbT Oe pasnucaH perynaTopHUs pexum, KOWTO crnefBa ga ce chnasBa npu
13MOoN3BaHETO Ha MOBBPXHOCTHUTE U NOA3EMHU BOAMW.

C usmeHeHneTo Ha 3akoHa npes 2006r., ce Lernelle yCbBbPLUEHCTBAHE Ha HOpMaTMBHaTa
6asa B paspeluMTenHUs PexunM, KakTo M Hal-Beve XapMOHM3UpaHe Ha HOPMaTUBHMS
fokymeHT ¢ [Odupektuea 2000/60 Ha EC, T.H.PamkoBa pupekTvBa 3a Bogute. B ToBa
M3MEHEHVEe Ce 3achmnuy 1 akLeHTUpa ekonorMiHOTO U3MNon3BaHe Ha pecypca 1 ce nusBenoxa
OCHOBHUWTE MPUHLMMNM 3a nocturaHe Ha uenute. o oTHoweHue Ha BELl ce gonbnHuxa u
npeunsnpaxa 4OKYMEHTUTE HEOOXoauMK Mpu NofaBaHe Ha 3asBreHusTa 3a noryvaBaHe
Ha paspeLnTenHo 3a BOAOB3EeMaHe 1 MossBaHe Ha BOAHUS 0OEKT, eKonormyHaTa oLeHKa
Ha HaMEpeHWeTo, Ka4yecTBOTO U BMAa Ha MNpOeKTHaTa AOKYMEHTauusl, CbIacueTo Ha
3acerHaTuTe cobCcTBEHULUM Ha npunexaiyu semv u ap. n.

MNpes 2009r. ce HanpaBW APYro rofiiMo U3MEHEHNE U OOMbIIHEHNE Ha 3aKkoHa 3a BOAUTE,
KOETO Kacaelle OCHOBHO perynupaHe Ha npouecute 3a ynpasneHue, nnaHvupaHe,
nsrpaxkgaHe 1 ctonaHuceaHe Ha BuK cuctemmnte n cbopbKeHusTa.

Mpes 2010r. ce HanpaBW HOBO roNsAMO U3MEHEHWE 1 AonbhHeHne Ha 3B, uyusTo uen 6e ga
ce BbBeae T.H.[JupekTvBa 3a HaBogHeHusTa 2007/60 Ha EC, ga ce noTbpcy Bb3MOXHOCT
3a obrek4yaBaHe Ha paspelUNTENHUA PexuM, Aa Ce 3acUnaT U3MCKBaHMATa CBbP3aHu C
n3nbnHeHneTo Ha [porpamute oT mepku B npueTtute MYPB, ga ce pgedwuHupart no-
KaTeropu4yHO EKOSIOMMYHUTE WM3UCKBaAHUA C Orfieq MOCTUraHe Ha eKOMOormvHuUTe Lenu
rnoctaBeHVW B 3aKOHa, MocTaHoBeHW 6sxa 3abpaHuTe 3a ocbliecTBsBaHe Ha OEeVHOCTU
CBbp3aHW C MNpoekTupaHe, usrpaxgaHe u ekcnnoatauusTa Ha BEL n MBEL, kakto u
TAXHOTO KackagHO uarpaxgjaHe, Ha KOHKPeTHO OnpeAerneHy Mecta OCHOBHO CBbP3aHu CbC
30HMTE 3a 3aluuTa Ha BOAUTE N onas3BaHe Ha MecToobuTaHuATa Ha 3acTpalleHu BuaoBe
oT dnopata 1 dayHaTa. Taka nocrtaBeHu, Te3un 3abpaHu CUNHO CTECHSABAT Bb3MOXHOCTTA
3a HoBW MHBecTULMK B obnactTta Ha BEL| n MBEL, He3aBucumo oT cxemaTa Ha paboTta Ha
CbopbXKeHusTa. JiuncaTta Ha NoA3akoHOB HOPMAaTUBEH AOKYMeHT-Hapenba 3a uanonasaHe
Ha MOBBPXHOCTHUTE BOAM CbLUO [OMpuHacsle 3a 3HAYUTENHO 3aTpydHeHue npeg
nHBecTuTopuTe. TakaBa Hapenba 6e wsgapgeHa npes natoto Ha 2011r. - Hapenba Neta.
Ta npeHece B MbfHOTa M3WUCKBaAHMATA KbM [OKYMEHTaUWsATa, NPoekTuTe u 3abpaHute
3arnoXeHu B 3aKOHa, KaTo BbBe[e HOBO M3MCKBAHE MO OTHOLLEHWE Ha BPEMETPaEHETO Ha
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npouegyparta OT CTapTUpPaHeTO I, A0 BbBEXAAHETO Ha CbOopbXeHneTo ¢ AKT o6p. 16 oT
AHCK.

BELl n MBEL| kaTo yacT OT T.H. "3eneHa eHeprua” oT Bb30OHOBAEMU U3TOYHULM MoraT v
criegBa fa 3aemaT CBOETO MSACTO MNPU M3MBIHEHMETO Ha MOoeTUTEe aHraKMMeHTu OT
HawaTta cTpaHa go 2020r. ga peanusmpame 20% pobws Ha en. eHeprns oT Takumea
N3TOYHUUM. B MOMeHTa Hue cme ole AocTa Aarned oT ToBa M3NCKBaHe, HO ako ce pgage
BBb3MOXHOCT U Ce Cb3fage NoAXOoAsALa cpeaa 3a usrpaxaaHe Ha nNpeumnsHo nscneasaHu 1
MPOEKTUPaHN LIeHTpanu, npu CTPOr KOHTPON U MOHUTOPWUHI OT CTpaHa Ha KOMMEeTEeHTHUTE
opraHu, buxme Mornuv ga ce 4obnwkum [0 ronama cTteneH A0 nocTaseHuTe uenu 6es ga
MMa PUCK 3a OKOMHaTa cpefa W BrnolwasaHe Ha eKOMorMyHoTO CbCTOSHWE Ha BOAHWTE
06eKTU B KOHKpeTHUTE BOAHM Tena.
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HYDRO POWER PLANTS — POSSIBILITIES AND STAGES
ACCORDING TO THE WATERS ACT AND ENVIRONMENTAL LEGISLATION
Cvetanka Dimitrova
Abstract

Designing, construction and operation of various hydro-engineering facilities and systems
in Bulgaria have many-years traditions and experience. Hydro Power Plants (HPP) also
are part of the experience. In Bulgaria have been built up significant number of HPPs
utilizing the hydropower potential of water. It is well known that Republic of Bulgaria is not
rich in water resources with surface run-off of seasonal character wherefore the task for
complex, rational and economical utilization thereof is of outstanding significance.
On July 27, 1999 was published the Waters Act that entered in force on January 28, 2000.
Therein for the first time was: defined the main aim thereof consisting in provision of
integrated water management to the benefit of public; introduced regulation for reservoir
management of waters on the grounds of natural river basin and for the first time was
signed a regulatory regime to be respected when utilizing surface runoff and ground
waters.
The amendment of the Act in 2006 aimed to improve the authorization legislation and most
of all harmonization of the regulatory document with Directive 2000/60 of EC or the so
called Water Framework Directive. This amendment strengthened and stressed on the
environmental utilization of the resource and deduced the main principles to gain the aims.
In relation to HPP were completed and précised documents required to deliver
applications for permission to take water and utilize the respective water project,
environmental assessment of the intention, quality and type of design documents, consent
of affected owners of appurtenant lands, etc.
Another major amendment of the Waters Act was made in 2009 involving thorough
regulation of processes for control, planning, construction and management of Water
Supply and Sewerage systems and facilities.
In 2010 was made a new great amendment to the Waters Act aiming to: introduce the so
called Floods Directive 2007/60/EC; seek options to facilitate authorization; intensify the
requirements related to fulfillment of Programs with measures in approved RBMPs; more
emphatically define environmental demands with a view to fulfill the environmental tasks
stated in the Act. The amendment also stated prohibitions to perform activities related to
designing, construction and operation of HPP and SHPP, cascade construction thereof on
particular specified location related mainly to areas for protection of waters and habitats of
extinction threatened flora and fauna species. Thus stated the above prohibitions tightened
must the possibility for new investments in the field of HPP and SHPP independently of the
scheme for operation of the facilities. Lack of sub-law regulatory document (Ordinance for
surface water utilization) also contributed to the significant difficulties for investors. Such
an Ordinance was issued in the summer of 2011: Ordinance No. 1a. The same introduced
completeness of requirements to documents, designs and prohibitions in the Act and also
introduced new requirement in respect of duration of the procedure from implementation
thereof till commissioning of facilities by Act, Form 16, Directorate for National
Construction control (DNCC).

HPP and SHPP as parts of the so called green energy from renewable sources may
and have to take their places in fulfilment of engagements accepted by our Country till
2020 to realize 20% generation of electric energy from such sources. At present we still
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are far from such a requirement but with provided possibility and adequate environment for
construction of accurately investigated and designed Plants and strict control and
monitoring by the authorities we may come to high extent closer to set tasks without any
risk for the environment and worsening of the environmental state of water projects in
particular water bodies
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KOHLIECUATA HA MATNKU A30BUPU - MPEAU3BUKATENCTBO UNU NEYENUBLLA
UHBECTULUA

B. AHacmacos

Pe3rome

TemaTa aHanuaupa noapo6HO nMpobrnemuTe CBLP3aHU C yYpPeasBAHETO Ha KOHLIECUS Ha
A30BMpUTE OBLUMHCKA COBCTBEHOCT. AKLEHTUPaHO € BbpXy CbCTOAHMETO Ha 06ekTuTe
NPEeAMET Ha KOHLIECUs KaKTO W MpuraraHeTo Ha HopMaTuBHaTa ypeaba pernameHTupalla
0TAaBaHETO Ha A30BUPUTE Ha KOHLIECUS.

HanpaseH e kpaTbk npernen Ha o6ema ¥ CbAbPXaAHUETO HA KOHLIECUMOHHUTE aHanmau
KaTo HEOTMEHMMa YacT OT AOKYMEHTaLMsTa CbNbTCTBaLa npoLeca.

B TemaTta goctaTb4yHO MOApoGHO ca pasBUTU MpobremuTe U edekTa OT CKMAKYeHUTe
[0rOBOPU 3a KOHLIECUSA, KaKTO 1 NpobnemMuTe CBbp3aHW C ekcrroatauysaTa, KOHTpona u
6esonacHoCcTTa Ha KOHLECWOHVpaHuTe s30BMpU. CreumanHo BHUMaHWe e OTpeneHo Ha
BNUSHWETO BbPXY KOHLIECUSITA Ha YYPEAsBaAHETO Ha CAPYXXEHUS 3a HanosBaHe.

B 3aknioyeHue ca cucteMaTuanpaHu OCHOBHUTE NPoBreMn 1 TpyAHOCTH, KOUTO Cb3gaBaT
HECUTYPHOCT 3a OTAaBaHETO Ha KOHLUECUM Ha S30BUMPW Ha noTeHumanHo [o6pu
VHBECTUTOPW, KOWUTO WMaT HaMmepeHWe [Ja Cce rpwkar U cronaHuceat pobpe
cbopbXeHuaTa. [locodyeHn ca npuMepy Ha KOHLIECMOHVPaHW S30BMpPU € aobpa
eKcrnroatauys npesbpHaTU B MNPUBMEKATENHO MSCTO 3@ HaCereHWeTo OT MpuUnexalyus
PErvioH.
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THE CONCESSION OF SMALL DAMS- CHALLENGE OR PROFITABLE INVESTMENT

Valentin Anastasov

Abstract

This topic analyses in details the issues related to the legalization of the concession of
municipal dams. It is emphasized on the current state of the objects liable to concession
as well as on the application of the respective legislation.

Short review of the volume and content of the concession analyses was made as an
irrevocable part of the documentation accompanying the process.

The problems and the effect from the contracts for concession are developed in details
along with the issues related to the exploitation, control and safety of the dams subject to
concession. Special attention is paid to the impact of establishment of Irrigation Unions on
the concession.

In conclusion, the basic issues and difficulties which cause unreliability for dam
concessions to hypothetically good investors who intend to maintain and manage the
properly the dams and facilities. There are some examples of good management of dams
under concession turned into attractive place for the people of the respective region.
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YUCNEHO MOAOENUPAHE HA YCTOWYUBOCTTA HA 3EMHA CTEHA NPU BbP30
U3TAKAHE HA A30BUPA

L. Towes, T. Yonakos

Pe3rome

PaspaboTkaTta e no MoBoj XMb3raHe Ha BOAHWA OTKOC Ha 3€eMHa S30BMPHa CTeHa npu
6bp30 M3TakaHe Ha A30BUpa. HA30BMpHaTa CTeHa wu3rpageHa oOT [MMHEH Hacun e ¢
BUCOYMHa 22m. [pu eKkcnnoaTtauMoHHO MOHWKEHWE Ha BOLHOTO HMBO AocTUrawio 1m B
[OEHOHOLLMETO € HAaCTbMNUMO XTb3raHe Ha BOAHUS OTKOC.

[oknaabT npeacTassa YMCneHo uacneasaHe Ha hunTpaumsaTa 1 yCTOMYMBOCTTa Ha BOAHUSA
OTKOC U MAEHTUMMKALMA Ha NOBEAEHUETO Ha CTeHaTa B NpoLieca Ha n3takaHe.

C "Back analysis” ce geMoHCTpupa MexaHu3MbT Ha 3aryba Ha YyCTOMYMBOCT Ha OTKOCA.
Habniogasa ce nobpo cbBnageHVe Ha YUCNEeHUss MOAEN C AEeWCTBUTENHOCTTa, KOeTo
Nno3BossBa, C Orfnef rapaHTpaHe Ha yCTOMYMBOCTTA Ha BOAHMA OTKOC MPOEKTaHTBLT Aa
npeanvcea 6esonacHa CKOPOCT Ha U3TakaHe Ha A30BUpa.
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NUMERICAL MODELING OF DAM STABILITY IN CASE OF RAPID DRAWDOWN

D.Toshev, T.Cholakov

Abstract

This design development is result of earth dam upstream slope shearing in case of rapid
water drawdown in the reservoir. The dam body built up by clay embankment is 22 m high.
Shearing of the upstream slope has occurred at operational drawdown of water level
reaching 1 min 24 hours.

The report presents numerical analysis of the upstream slope seepage and stability and
identification of the dam body behavior in the process of water evacuation. The Back
analysis demonstrates the mechanism of the slope stability loss. Good coincidence of
numerical method and reality was established allowing the Designer recommend safe
speed of drawdown ensuring stability of the upstream slope.
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U3NONIBBAHETO HA CbBPEMEHHW MrEO®U3UYHU METOOU 3A AUATHOCTUKA
HA SEMHO-HACUNHU A30BUPHWU CTEHW

Hou. unx. 2. P. BbpbaHos
YACT, Kamedpa ,leomexHuka”

Pesrome

B Bbwrrapus cbLiecTByBaT MHOXECTBO MUKPOS30BUPK, OT NOKaNHO 3HauyeHue. CTeHuTe um
ca npeJMMHO 3eMHO HacuneH Tun. B npoabimkeHne Ha MHOTO roguHK, Nopaaun nNuncaTa Ha
TPWKK 32 CbOPBXEHWSATA, MHOTO OT TAX Ca B JIOWO CbCTOSIHWE. Te3U, MO0 MogbpXKaHu
A30BMPHN CTEHW Ca NpeAnocTaska 3a Bb3HUKBAHE Ha GeacTBUA Npy BOJOOBWMHU CE30HMN.
Heobxoammo e u3nons3BaHeTo Ha Gbp3 MEeTon, 3a AMArHOCTMKA Ha ChCTOSIHUETO Ha
A30BMPHUTE CTeHW. B HacTosALaTa ctaTtua ce pasrnexaa eavH Takbs reousnyeH MeTos,
KOWTO faBa BL3MOXHOCT 33 Obp3a OLEHKa Ha CLCTOSIHUETO Ha CTEHWUTE W HanUuueTo B
TSIX Ha cnabv BOAOHaCUTEHU 30HW.
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USING MODERN GEOPHYSICAL METHODS FOR DIAGNOSIS OF EARTH-FILL DAMS

Assoc. Prof. Dr. Eng. R. Varbanov
Department of Geotechnics, University of Architecture, Civil Engineering and Geodesy

Abstract

In Bulgaria there are numerous small dams of local importance. The dams are mainly of
the earth-fill type. Many of these facilities are in aggravated state due to the lack of
appropriate maintenance in the course of many years. Those poorly maintained dams are
a prerequisite for emerging disasters during water abundant seasons. It is necessary to
use express methods in order to diagnose the dam status. This article considers such a
geophysical method providing the possibility of making express assessment of the dam
status and the presence of weak water saturated zones in these structures.
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PA3PYWABAHE HA MAINKA A30BUPHA CTEHA - U3BBECTEH OINMUT U HAKOW
PASMUCIIN

HAumumbp C. Kucnsakos
ooy. 8-p uHx., kam. XuOpomexHuka,
YHusepcumem no apxumexkmypa, cmpoumesncmeo u eeodesus (YACT),
6yn. Xp. CmupHeHcku 1, 1046 Cochus, e-mail: kiss_fhe@uacg.bg

Pe3rome

B Bwvnraps uwma nosede ot 2000 manky si30BUpa, pasnpbCHaTU NO TEPUTOpUATa Ha
LusanaTa cTpaHa, NoBeYeTo OT TAX MOCTPOEHU 3a HanosBaHe oT 50-te ao 70-Te roaviHu Ha
MuHanus Bek. [lpouechbT Ha MONUTUYECKN MPOMEHU MpeaunsBuKa HSIKOU CEepUo3HU
npobnemu cbc COBCTBEHOCTTa Ha MHOMO TakMBa A30BMPW U C YCNOBUSTA 3a NOSlydaBaHe
Ha paspelleHve 3a ekcrinoataums, KakTo U C perynaTopHUTe MexaHusMm no oTHOLLeHue
Ha TEXHWUYECKOTO NoAAbpXKaHe Ha CbOPBXKEHMATA N OTTOBOPHOCTTA 3a TAXHATa CUrypPHOCT.
Mankute A30BUMPHM CTEHM KaTO Masrku CbOPBXEHUS, BMHarM ce acouuupar oT
KOMNETEHTHUTE oOpraHn camMo C Marku, CbOTBETHO npeHebpexumu npobnemu.
KoHkpeTHaTa cutyauma obavye MoXe Aa CTaHe TBbpAe CEepuo3Ha, ako nog si30BMpHATa
CTeHa, Makap 1 Marika, ¥ma HaceneHo MsCTO.

Hacroawmar poknan npeactaBnsBa  KpaTKO OMMCaHWEe Ha KOHKPETHUSA crydval Ha
paspywaBaHe Ha Markarta A30BMpHa CTeHa JleckoBeL HenocpencTBeHO Hag
e0HOVMEHHOTO Ceno 3aefdHo C AUCKYCUS Ha MpUYMHUTE, Bb3HMKHaNuTe npobnemu u
rnpeanpueTuTe Mepkn. 3a ChKarneHue, npejcraBeHara aBapusi € Bce OLLE MoBeye unm no-
Manko TWUMU4YHa 3a MOSIOXKEHWETO C MHOro Marnku ssoBupu B Bwbnrapus. Hakpas ca
CriofieneHu HAKOM MMUCII OTHOCHO BB3MOXHM MbTULA 3a pellaBaHe Ha hopMynvpaHnuTe
npobriemun.
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CASE STUDY OF A SMALL DAM FAILURE - SOME EXPERIENCE AND SOME
THOUGHTS

Dimitar S. Kisliakov
Assoc. Prof., Dr., Dept. of Hydraulic Engineering,
Univ. of Architecture, Civil Engineering and Geodesy (UACEG),
1 Chr. Smirnenski Blvd., BG-1046 Sofia, BULGARIA, E-mail: kiss_fhe@uacg.bg

Abstract

In Bulgaria, there are more than 2000 small dams spread over the territory of the land,
most of them built for irrigation from the 50-s to the 70-s of the last century. The process of
political change caused some severe problems with the ownership of many such dams
and with the conditions for obtaining a permit for operation as well as with the regulatory
mechanisms in respect of the technical maintenance of the facilities and the responsibility
for their safety conditions. Small dams as small facilities have been always associated by
the competent authorities only with small problems, hence negligible. However, the
particular situation may become quite severe when a built-up area is located downstream
of a dam, even of a small one.

This presentation is a short description of the failure case of the small embankment dam
Leskovets just above the same village with some discussion of its causes, problems and
solution measures. Unfortunately, the discussed failure case is still more or less typical for
the situation with many Bulgarian small dams. Finally, some thoughts are shared about
possible way to solution of the specified problems.
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MBEL, “UNTUAHA” EKOJIOTMYEH U COUUATEH AHATTUI
Pocuya Hukonaesa
Pe3rome

MBELl “VinuiaHa” e c Bvanoxuten “Puncka Cseta O6uten”. Ta ce npeaswkaa 3a
nsrpaxpaHe c uen 6esaBapuiiHO 3axpaHBaHe C eneKTpoeHeprus Ha Punckus maHacTup
npw NoLwwm atMocepHU yCroBuUs.

LleHTpanata e npoektupaHa Ha p. WnuiHa ot kota 1071.00 (kota IBH npwu
BofoxsallaHeTo) Ao kota 1005.00 (gonHo BoaHO HMBO). OcHOBHUTE napameTpu Ha MBEL|
ca: 3acTpoeHO BOAHO KONMMYecTBO Qaaerp = 1,55 m3/s u 3acTpoeHa MOLIHOCT Pjaerp = 830
kKW.

EkonormyHmaT aHanua e paspaboTeH npu  OTYATAHE Ha Pas3noONioKEHMeTo Ha
xuppoeHepruiHata cuctema B [lpupogeH  napk  “Puncku  maHactup”
33 “Punckn manactup” BG 000496 (OupektvBa 92/43 EEC 3a xabutatute).OcobeHo
BHMMaHWe e oTAeneHo N Ha onasBaHe Ha KynTypHOTO HacnencTBo B paioHa Ha Puncku
MaHacTup.

CounanHusaT aHanus oTyMTa coumanHata 3HadmmocT Ha MBELL “UnwviiHa” kakTo 3a
‘Puncka Ceeta O6uten” Taka 1 3a paroHa.

OcobeHocTuTe Ha EkonornyHua v counaneH aHanus Ha MBELL “UnuitHa” npousTtuyaT ot
TOBa, Ye paspaboTkaTa e KOHCYNnTaHTCKa ycnyra, nsnbfnHeHa 3a EBBP, kosTo duHaHcupa
U3rpaxaaHeTo Ha LueHTpanara.
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SMALL HYDRO-POWER STATION ILIYNA ENVIRONMENTAL AND SOCIAL
ANALYSIS

Rositsa Nikolaeva
Abstract

The Sacred Cloister of Rila /Rila monastery/, is the Contracting Party of the lliyna Small
Hydro-Power Station (SHPS) Project. Its construction is intended for the purpose of fault-
free power supply to the Rila Monastery in severe weather conditions.

The design of the Power Station encompasses the elevations from 1071.00 (highest
operating water level at the water intake) to 1005.00 (lowest operating water level). The
main parameters of the SHPS are: developed discharge Qe = 1,55 m®/s and developed
capacity Pgey = 830 kWV.

The environmental analysis was developed taking into consideration the layout of the
hydro-power system in the Rila Monastery Wildlife Park and the protected area “Rila
Monastery” BG 000496 (EEC Directive 92/43 on habitats). Special attention was devoted
to preservation of the cultural heritage in the region of the Rila Monastery.

The social analysis recognizes the social significance of SHPS “lliyna” both to the Sacred
Cloister of Rila and to the region.

The specificity of the environmental n social analysis of SHPS “lliyna” arises from the fact
that it was developed as a consultancy service performed for the EBRD who is funding the
construction of the power station.
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OBHOBABAHE HA [IBE MAJTK BOOHOENEKTPUYECKU LLEHTPANU B ABCTPUA

1. Yeprymep

Pesrome

EAvH 53, Ha peka [elirn, KOWTO npes LecTaeceTTe roguHn Gelle n3nonssaH 3a nnasaly,
AbpBeH Martepuan, Oe npomMeHeH 3a MPOM3BOACTBO Ha enekTpudectBo npu BEL
,Beuman’. Pexabunuraumsara Usncksalle BbBexXAaHe B eNCTBUE HA HSAKOMKO yTauTenHu
1 NPOMUBHW KaHana, HoBM aBTOMATUYHWU CaBaLy, YCbBLPLUEHCTBAHO BOAOB3EMaHe, KakTo
N HOB pubeH npoxon, Bogon3onaumMoHHU Meponpusats B 6aceliHa 1 noBguraHe Ha HUBOTO
B €3epOoTo.

BEL, ,XowaiHep” 6e noBpedeH 4pes NogMMBaAHE Ha OCHOBAaTa Ha f3a, KOETO Aosene [0
aBapupaHe Ha caBauuTe. BbnpochbT ganu ueHTpanaTa TpsibBawe ga 6bae npemaxHaTa
unu pexabunutupaHa 6e npeueHeH BbB Bpb3Kka C MMaHMpaHUTE MEpPKW 3a 3aljuta oT
HaBogHeHus. M3cnegBaHusaTa nokasaxa, 4Ye HOBa WM MO-LUMPOKaA CTeHa C no-rorigama
BMCOYMHA M HOB KnaraHeH 3aTBOp, KaKTO 1 YaCTUYHO MOHMKEHME HA HMBOTO Ha PEYHOTO
KOpUTO Ypes usrpebsaHe, Buxa MOrnm ga M3MbrHAT U3UCKBAHUSATA 3a 3alluUTa OT BWUCOKA
BbHA 1 32 NPOU3BOACTBO Ha EHeprus.
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REFURBISHMENT OF TWO SMALL HYDRO POWER PLANTS IN AUSTRIA

P. Tschernutter

Abstract

A weir at the River Gail, which was used for floating timber in the 1960s has been modified
to produce electricity at HPP Wetzmann. The rehabilitation required implementing several
sediment and flushing channels, new automatic gates, an improved intake as well as a
new fish bypass, waterproofing measures in the basin and a raised reservoir level.

HPP Hochsteiner was damaged through scouring of the weir foundation which caused a
malfunctioning of the gates. The question of whether the plant should be removed or
rehabilitated was evaluated in conjunction with the planned flood protection measures.
Examinations showed that a new and wider weir with a deeper weir top height and a new
flap gate as well as a partial lowering of the river bed by dredging could fullfil the flood
protection and energy production requirements.
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PETEH3WOHHU BACEWHU - EKCMINOATAUMOHEH ONMNAT B BEOPBATA C
HABOOHEHUATA B WWKUPUA
Pydong XopHuk
Pesrome

Ha GopbaTa ¢ HaBoaHeHMATa ce npuaaBa OrPOMHO 3HAYEHME B MOKpUTaTa C MHOTO Fropu, HO B
HAKOU obnacTu 1 rbCTO HaceneHa aBcTpulicka nposuHums LWupus.

OcHoBHaTa uUen e fga ce WHGUITpUpaT BanexwuTe B pailoHa npeau ga ObaaT ApeHupaHu B
npvemHara soda. AKO TOBa HE MOXe fia Ce OCbLUECTBM, TO Ce Hanara U3rpa)KaaHeTo Ha 3aluTHU
CbOpPbXeHUsA. 3a Aa ce Hamanu A0 MUHUMYM AeBUTbT Ha NOPONHUTE BOAW, KOWTO CE yBesrinyu
npe3 nocnegHuTe roAviHW B pes3ynTaT Ha NpPOMEHUTE B KIMMaTa, YecTo NMbTU e4UHCTBeHaTa
Bb3MOXHOCT 3a TOBa Ce npegnara oT OaceliHWTe 3a 3agbpXXaHe Ha BUCOKWTE BOAM, KOraTo
NNHEWHUTE 3alLUTHU CbOPBXEHUSA HE Ca anTepHaTuea.

Ot cTtpaHa Ha npaBuTenctsoTo Ha LUnpusi, MHTEpechbT KbM 3aliMTata OT HaBOOHEHUS ce
Habniopgasa ot otaena ,Boao3alMTHO CTONAHCTBO WM pecypcu Ha noanodseHu soan”. OTaensbT
NOOKPens u CrnoHcopupa wusrpaxpgaHeto Ha OaceliHn 3a 3awuta OT HaBOLHEHUS Bedye B
npoabkeHne Ha gecetunetus. MNbpBUSAT 6aceiiH e 3aBbplueH oue npes3 1968 roguHa. [Jo aHec
ca usrpageHn 100 otgenHn BaceliHa Ha pekuTe Ha efepanHoTo NPaBUTENICTBO C PETEH3NOHEH
obem ot npubnuautenHo 15 mnH. ky6.M. B gonbrnHeHue Ha Tosa ouwle 30 GaceliHa ca wunu B
NPoLEC Ha niaHupaHe, unu peanusauusta UM e 3anoyHana. 3eBHUTE CTEHU CnyxaT Haii-Beue
KaTo 3adbpXalwy CLOPBLXEHUS, CaMO B HSAKOM Cryvyau BCe MNak ce u3nonssaT OeTOHOBU
CbOpbXeHUs. BucounHaTta um Bapupa mexay 3 n noutu 20 meTpa. [MocTosiHHO yBENMYaBaLLuTe ce
€KOMOMMYHU, KaKTO 1 naHawadTHUTE apXMTEKTYPHU N3UCKBAHUSA Ca UHTErpUpaHu B NMPOEKTUTE Ha
peTeH3noHHN BaceiiHn 1 HeC Be4ye ca CTaHanu CTaHAapTHU 3a Te3u KOHCTPyKuuWU. HyxaaTa oT
@HraXXMpaHocT Ha HacerneHWeTo W B CreACTBME Ha TOBa TAXHOTO OTbLXOECTBSABaHE C
KOHCTPpyKUMATa U pe3epsoapa (Hanpumep, YYMNUWHM OEMHOCTU, MbTYBaHWSA C TEXHUYEcKa
HACOYeHOCT) € efHa OT MNPaKkTUKATE, KOUTO [OMPUHACAT 3a EeKCNroaTauUOHHWUSA OnuUT "
TEXHMYecKaTa MogepHu3aumus B NpoabInkeHne Ha nosedve oT 40 roguHu.

EnNekTpoHHOTO [OKyMeHTWpaHe Ha OaceiliHuTe C BCUYKM HEODXOAUMM OaHHW W MMaHOBE ce
U3BbLPLIBE OT TEexXHONMOrM4yHUsA YyHuBepcuteT Ha [pay, WHCTUTYTa Mo  XUAPOTEXHUYECKO
CTPOUTENICTBO W YyMpaBreHue Ha BoJHuTe pecypcu. LlenTta Ha Tasu OeliHOCT € Aa ce ch3fjage
CpeacTBO 3a ONTUMU3MPaHe Ha YynpasneHneTo Ha 6GaceHuTe. Ha ekcnnoaTtauusta Ha
KOHCTPYKUMUTE CE OTAENSA CneunanHo BHUMaHue C Uen Aa Ce HaMepsiT ONTUMU3MPaHU pPeLleHus
3a Obgewwn npoekt. OcseH ToBa, Tasn UHMOpPMauus wWe Obae NpefoCTaBeHa Ha pPasfunyHm
noTpebutenu Ypes nHTepdEnCc B MHTEPHET MpexaTa.

Ounn. nix. Pygond XOPHUK

Cnyx6a Ha npaBuTencTeoTo Ha LWnpus
OTtpnen 19B

Stempfergasse 7

8010 Graz, Austria

Tel. +43 (0)316 877-2031

Fax.+43 (0)316 877-5899
rudolf.hornich@stmk.gv.at
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RETENTION BASINS — OPERATIONAL EXPERIENCE OF FLOOD CONTROL IN
STYRIA

Rudolf Hornich

Abstract

Flood control is attributed great importance in the well-wooded, but also in some parts, densely
populated Austrian state Styria.

The primary objective is to infiltrate the precipitation in the area before draining it off into the
receiving water. If this should not be an option the construction of technical protective structures
are necessary. To reduce the maximum flood discharge, which increased in the last years due to
climate change, flood control reservoirs offer often the only possibility, when linear protective
structures are no alternative.

From the Government of Styria, the department of Water Protective Economy and Groundwater
Resources supervises the interests of flood control. The department supports and sponsors the
construction of flood control basins already for decades. The first basin has been completed
already in the year 1968. To date 100-odd basins have been built at the rivers of the federal
government with a retention capacity of approximately 15 mio. m*. Further, 30 basins are either
planned or their realization is already in progress. Earth dams serve mostly as closing-off structure
— only in some few cases however concrete structures are used. The height of the structures
varies between 3 and close to 20 meters. The constantly increasing ecological as well as
landscape architecture requirements have been integrated into the design of the retention basins
and have become standard with these constructions today. The need for the involvement of the
population, and consequently their identification with the construction and the reservoir (e.g. school
activities, technical guided tours), is one of the experiences that attribute to the knowledge of the
operational experience as well as the technical modernization from over 40 years.

The electronic capture of the basins — with all relevant data and plans — is conducted by Graz
University of Technology, Institute of Hydraulic Engineering and Water Resources Management.
The aim of this work is to create a tool for optimizing the management of the basins. Operational
experience of the constructions is attributed special attention to in order to find optimized solutions
for future projects. Furthermore, this information will be provided to different users via a web-based
interface.

Dipl.-Ing. Rudolf HORNICH
Office of the Styrian Government
Department 19B

Stempfergasse 7

8010 Graz, Austria

Tel. +43 (0)316 877-2031
Fax.+43 (0)316 877-5899

rudolf hornich@stmk.gv.at
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PEYHW BOOAHOENEKTPUYECKWU LUEHTPAINU
M. Aycbneeep, b. bpuHkmaliiep
Pe3rome

XunapoeHepruiHUAT noTeHumnan Ha Espona — ocobeHo To3u B KOronstouHa EBpona — e Bce
owle 3HauuTeneH. [onsam Opor TEXHUYECKM W EKONMOTUYHWU npeamsBuKaTencTea obauye
TpsibBa fa 6baaT noeTw, Thil KaTo TO3WM MOTEHLMan YecTo € CBBbP3aH ¢ HebnaronpusTHU
YCINoBUS (HUCKW Hamopw, CWUMHO MPOMEHNUBW BOAHW KONMUYECTBA, WHTEH3VBEH HaHOCEH
OTTOK, BMUCOKM BOAM). OcCBeH TOBa, MOBEYETO pPEYHM YyyacTbUM Ca EKOMOrMYHO
BUCOKOYYBCTBUTENHKN, TpsAOBa [fAa ObAaT 3alMTeHM W YecTo WMaT CUnHa Hyxaa oT
BBb3CTAHOBUTENHN MEPOMPUATUA KaTO YKpPEenBaHe Ha PevHoTO Nerno, peHaTtypupaHe u
3awuTa oT HaBoAHeHWs. [oTeHuManbT Ha TakvBa E€KOMOrMYHO YYBCTBUTENHU MeCTa He
Moxe fa 6bAe M3nonsBaH 3a NPOM3BOACTBO Ha €HEPrusl C KOHBEHLMoHanHU Metoau. Bue
Bpb3Ka C Tasu npobrnemaruka Gelle cTapTMpaH 1 huHaHCMpaH U3cnenoBaTerNCcKn NPoeKT oT
ABCTPUNCKUSA NPaBUTENCTBEH POHA 3a KNUMAT U EHEPrUs.

®OoKYCHT Ha TO3M MPOEKT € BbPXY pas3paboTBaHETO Ha HOBWU PELUEHUS 3a XUOPOEHEPruiiHo
n3rnon3saHe Ha pekMTe CbBMECTHO C Bb3CTAHOBUTENHWU MeponpuaTus. B muHanoTo ronsm
Bpon pekn ca BN MHTEH3UBHO perynupaHn, B pesynTaT Ha KOETO ca Chb3[adeHWN TeCHMU,
N3NpaBeHW KaHanu, KOWUTO ca MpeawnsBuKany CUMiHa €epo3nst Ha PEeYHOoTOo  nerno.
Bb3cTaHoBUTENHWTE MEPKM MOraT fga ce U3passT B pasluMpsiBaHe Ha pekaTa, KbAeTo ToBa e
Bb3MOXHO M BbB BrpaxaaHe Ha T.Hap. 6rnok-pamnu 3a crabunusvpaHe Ha pevyHoTo nermo.
Bbnpekn He3afoBOMMUTENHUA CUM MOPMONOrMyYeH cTaTyc, 3acerHatuTe peyvHu yyacTbuy U
BMaXHW 30HM Mo OperoBete WM MoraT [fa npeacTaBnsABaT YyBCTBUTENHM U LIEHHU
ekocuctemMu. BbB Bpb3Ka C TOBAa BBL3CTAHOBUTEMHWUTE MEPONPUATUS WMaT 3a Len
ABNTOCPOYHO pasBUTME W 3anasBaHe Ha Takuea obnactu. KoHuenuusTta 3a “pevyHa BELY
Lenn gobaBaHeTo Ha HOB TWM LIEHTparna KbM M3ronssaHaTa 3a Bb3CTaHOBSIBAHE Ha pekaTa
Bnok-pamna. C Harnopu [0 camMO HAKOSMKO MeTpa Krnacudecka LieHTpana He mMoxe aa 6bae
nsnonssaHa. Kakto LeHTpanaTa, Taka W Orok-pamnara TyK ca NOCTOSIHHO MpernvBaemu.
OcseH TOBa ce cb3faBa ¥ CUCTeEMa OT CTPaHUYHIN PbKaBy, OCUTypsiBaLLM NPEMHABAHETO Ha
pubute. MBKaBK OTBOPWU B Briok-pamrarta OCUrypsiBat NOCTOSIHHO U3MEHEHWe Ha BOOHOTO
HMBO BBbB BpPb3Ka C BOAHOTO KOMMYECTBO, KOETO BOAM OO E€CTECTBEHa AuHamMuka — OT
0COOeHO 3Ha4yeHVe 3a CTpaHW4YHUTE pbBbKaBUM W BraxHWTE 30HU U ocurypsisalla
6esnpobnemHo NposexaaHe Ha BUCOKUTE BOAW.

Hai-ronemute npeavsBuKaTencTsa 3a TypOUHWTE ce AbKaT Ha MHOTO HUCKATE Hamopw,
NPOMEHNNBUTE BOOHW KOMWYECTBA W WHTEH3WBHWA HaHOCEH OTTOK. B pamkuTe Ha
n3cnenoBaTernckua NPoekT 6axa HamepeHy NoAXoAsALM PELLUEHNS C NMOMOLLTA Ha KOMNAaKTHU
TypbuHKU. Ha cneaBsaly etan 6e nscneaBaH HAHOCHUAT OTTOK. 3a LenTa belue paspaboTeHa
KOMMneKkcHa cuctemMa 3a YnpaBneHWeTo My, KOSATO TOHacToslWeM ce Uu3nuTBa B
YHusepcuteTa B MIHCOpyk. Cepus nannutaHna Beye nokasaxa, Ye XuapoeHepruinH peLueHus
moraTt Aa 6baaT yCToMYMBIM B OKONHaTa cpefa AOpY U Ha HaW-TPYAHUTE MecTa.
WHuBaTuBHaTa KoHuenuua 3a “peyHata BELL" e nnanupaHo pa 6bae BHegpeHa KaTo
nUNoTHa LUeHTpana Ha peka [onHa 3anuax Ha ascTpuiicko-6aBapckaTa rpaHuua, KoaTo
CUIMHO Ce HyXaae OT Bb3cTaHoBsABaHe. BELl Ha ToBa MsCTO npu onpepenenn ycrnosus 6u
morna Aa reHepupa okono 30 GWh/r. YcnelwHoTo NpunoXeHne Ha To3u NUNoTeH NPoeKT 6u
NpeAcTaBnsaBano KpanbrbrleH KaMmbK BbB BHEAPSBAHETO Ha HOBATOPCKM XWUOPOEHEPrUAHN
npoekTn n 6u nocnyxuno rrnobanHo kaTo NpuMep 3a YyCTOMYMBO M3MNOM3BaHE Ha ocTaBalluns
XVOpPOEHEPrneH noTeHuuan 3a nocTuraHe Ha amOuLMO3HUTE EHEPruiiHU U KIMMaTU4HK
uenm.
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RIVER FLOW POWER PLANTS

Markus Aufleger and Barbara Brinkmeier
Unit for Hydraulic Engineering, University of Innsbruck
TechnikerstraBe 13, A-6020 Innsbruck, Austria

Abstract

The hydropower potential in Europe — and especially in South-Eastern Europe - is still
considerable. However, a number of technical and ecological challenges have to be
mastered since this potential often lies at locations, which have very unfavourable framework
conditions (e.g. very low water heads, strongly variable discharges, high bed load volumes,
particular flood protection measures). Furthermore, most river reaches are ecologically
highly sensitive and have to be protected and occasionally show a great need for river
restoration measures, like river bed stabilisation, renaturation and flood protection. The
potential at such ecologically sensitive locations cannot be used for power generated by
applying conventional methods. Therefore, a research and development project was initiated
and subsidised by the Austrian Government’s Climate and Energy Fund.

The focal point of the project is the development of new solutions for hydropower use in
connection with river restoration measures. A great number of rivers have been massively
regulated in the past, creating narrow, straightened channels, which eventually resulted in an
extensive erosion of the river bed. Restoration measures can aim at widening the river
wherever possible and integrating so-called block ramps (rock layers) to stabilise the river
bed. In spite of their unsatisfactory morphological status, the affected river reaches and the
wetlands along their banks can represent ecologically sensitive and valuable ecosystems.
Due to this aspect, restoration measures aim at upgrading and safeguarding such areas in
the long run. The concept of a “river flow power plant” aims at adding a new type of power
plant to the block ramp used for river restoration. Only heads of up to a few meters can be
used for power generation, which means that a classical hydropower plant with dams cannot
be used. Both the power plant part and the block ramp are constantly overflowed and a
system of side arms is created, ensuring fish passability upstream and downstream. Flexible
openings in the block ramp allow for the water level to constantly change in accordance with
the discharge, which leads to a natural dynamic, crucial for the side arms and the wetlands,
and facilitates secure flood water removal.

The biggest challenges for the turbine technology are posed by the very low heads, the high
and variable discharges and the high bed load volumes. Within the framework of the
research and development project feasible solutions could be found by using compact
turbines. In a next step, the handling of the high bed load transport rates was examined. For
this purpose, a complex bed load management system was developed which is currently
being examined in hydraulic model tests at the University of Innsbruck. A number of
examinations have already showed that hydropower solutions can be environmentally
sustainable even at the most difficult locations.

The innovative concept of the “river flow power plant” is planned to be implemented as a pilot
plant at the Lower Salzach river at the Austrian-Bavarian border which is in great need of
restoration. A hydropower plant under given circumstances at this location would generate
around 30 GWh/a. A successful implementation of this pilot project would represent a
milestone in the implementation of innovative hydropower projects and serve globally as an
example for a sustainable use of the remaining hydropower potential for reaching the
ambitious energy and climate targets.
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UHCTANUPAHE HA NMPOTOTUMN B HATYPA HA XUOAPOCTATUYHA HAMOPHA
MALLWUHA HA PEKA UCKBP

Ue.AHOpees, K.AamaHos, CH.boxuHoea, C.lTlemkosa u [.Kucnskoa
Pe3rome

MpoekteT HYLOW e un3cneposaTenicky NpoekT, KOWTO MMa 3a uen paspaboTBaHeTo Ha
HOBU XUAPOEHEPTUIAHM KOHBEPTOPW 3a MHOMO HUCKK Hanopu, T.e. B guanasoHa 0,5 - 2,5 m.
Tosu npoekT e duHaHcupaH oT Cegma PamkoBa nporpama Ha EBponerickata Komucus.
EOVH OT Te3n XMopoeHeprninH KOHBEPTOPU € T.Hap. XnapocTaTuyHa HanopHa mMalunHa —
XHM (anrn. hydrostatic pressure machine), 4uaTo TeopeTuyHa ocHoBa GeLle CbLEeCTBEHO
popassuta B pamkmte Ha npoekta HYLOW. Tbii KaTo 3a TO3W TUM XUAPaBIUYHKA MaLUVHU
HAMa W3BECTHM 3aKOoHW 3a nogobue, NPOTOTUMM Ha KOHBEpTOpa B pasnuyeH mawab
TpsibBawe pa O6bagaT u3nuTaHW, 3a [a CTaHe Bb3MOXHO ObAELoTO UM MNpaKTUYEeCKO
npunoxeHue.

B HacToswma goknag e onvcaHa uHctanauusaTta Ha npoTtoTun B Hatypa Ha XHM B manka
nacnegosatencka BEL, Ha p.Ackbp B bbnrapns BbB BCUYKUTE N YAcTU U OCHOBHM
genHoctn. Llenta Ha Tasm uwHctanauus Oewe p[a ce usnuta HoBopaspaboTeHaTa
TEXHONOMNSA B HaTypa, 3a Aa Moxe Aa 6bae nscrnegsaHa n aHanusnpaHa HeHata paboTta
B Lenua obxBaTt Ha TEXHUYECKM YCMNOBUA U TE3M Ha OkonHaTa cpepa. PaboraTa 3aBbpLuBa
C M3BoAu OT MPOBEAEHUTE [0 MOMEHTa U3MEepBaHus U C POPMYNUPAHETO Ha HAKOW
3agayqn 3a 6baella uscnenoBartencka enHoCT.
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INSTALLATION OF LARGE SCALE MODEL OF A HYDROSTATIC PRESSURE
MACHINE ON ISKAR RIVER

Iv. Andreev, K. Azmanov, Sn. Bozhinova, S. Petkova and D. Kisliakov

Abstract

The HYLOW project is a research project which has the aim to develop novel hydropower
converters for very low head differences, le in the range 0,5 — 2,5m. This project is
funded by the European Commission’s 7" Framework Programme. One of these
hydropower converters is the so called hydrostatic pressure machine (HPM) whose
theoretical background was substantially refined within the HYLOW project. Since there
were no similitude laws available for this type of hydraulic machine, prototypes of the
converter in different scale had to be investigated for enabling further practical
implementation.

In the present report, the installation of a full-scale prototype of the HPM in a small
research water power plant on the river Iskar in Bulgaria is described in all its parts and
main activities. The aim of this installation was to test the newly developed technology in
natural environmental conditions at full prototype scale in order to study and analyze the
whole range of its technical and environmental performance. At the end, conclusions from
the so far carried out measurements are drawn, and some tasks for future research are
formulated as well.
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MOLEJNTMPAHE HA 3ATTUBAEMUWTE NJIOLWW B OONUHATA HA P. AXENOMW,
BKMOYBALLO PA3PYLWLWABAHE HA A30BUPHA CTEHA “BATA”
M. Masposa-lupeu+osa, E. Mapu+os, M. Benswka
Pe3rome

B Penybnuka Bbnrapua uma Hag 3500 mManku s30BMpa, MHOFO, OT KOUTO Ca OBLUMHCKA
COOCTBEHOCT, YacT, OT KOUTO KPUAT MOTEHUMAnNHa onacHoCT OT HaBOLHEHUS 3a GRusKuTe
HaceneHn mecTta. B ToBa npoyysaHe € CUMYyNMpPaHO HaBOAHEHWE C TEXKW Mocremuum,
craHano Ha 04.09.1999r. B nopeuneTo Ha p. AXenor B pe3ynTaT Ha UHTEH3UBHW BaneXu v
paspyllaBaHe Ha s30BUpHaTa cTeHa bara, pasnonoxeHa Ha MPUTOK Ha p. Axenoii.
CbLUOTO HaBOAHEHME e NOCNYXUMO 3a KanubpupaHe Ha XapaBauYHUS MOOEs.

MpunoxeH e MoAndMUMpaH MaTemaTdeck Mogen Ha CTokep 3a NMerno ¢ oYepTaHve Mo
KpmBa OT CTeneHeH BWA Ha HanpeyHoTo ceyeHne. Bb3 ocHoBa Ha MbpPBOHAYaNHOTO
onucaHwe Ha BOAHOTO HUBO U pasnpefernieHUeTO Ha CKOPOCTUTE Mo-HaTaTbK MO YWCNEeH
NbT Ce pellaBa cuctemarta ypaBHeHus Ha CeH-BeHaH, KOATO onucea MpuaBUMKBAHETO U
pasnnacTaBaHeTO Ha Bb3HWKHAanNara kartacTpodanHa BbNHA. B u3cnegBaHeto ce
n3Non3BaT OOCTbMHUM LMMPPOBM Mopenu Ha TepeHa. OOXBaTbT Ha 3anvBaHETO ce
onpeaens Bb3 OCHOBa Ha eAHOAMMEHCUMOHaneH xuapasnudeH mopen. OueHsiBa ce
BMVAHWETO Ha paspyllaBaHETO Ha H30BMpHATa CTeHa BbPXy MocrneguuuTe  oT
HaBogHeHveTo npe3 1999r.
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MODELING OF THE FLOOD PLAINS OF THE RIVER AHELOY INCLUDING
DAMBREAK OF BATA DAM

M. Mavrova-Guirguinova, E. Marinov, M. Belyashka

Abstract

The Republic of Bulgaria contains over 3500 small dams, many of which are property of
the municipality, some of which are potentially hazardous for the nearby communities. This
survey utilizes a simulated historic flooding event with significant consequences, as
observed on the 4™ of September 1999, along the Aheloy River, as a result of intensive
precipitation and the catastrophic failure of the Bata dam, on a tributary of the Aheloy
River. The same flood was used to calibrate the hydraulic model.

Stoker's mathematical model of a river bed, curve of power type, was utilized. Based on
the initial water level outline and the velocity distribution, the destructive wave was
described using a numerical method to solve the Saint Venant equations, describing the
motion and discharge reduction. The survey utilizes available digital terrain models. The
extent of the flood is determined, based on a one-dimensional hydraulic model. The
influence of the dambreak on the consequences of the 1999 flood is evaluated.



R.14

5" Bulgarian-Austrian Seminar

SMALL DAMS AND HPP
30 March 2012, Sofia

fteniur,
D ande

NMPOEKT DAMSAFE ,,MOAOBEPABAHE HA NPEBEHUUATA U Cb3HABAHETO HA
OMNACHOCTTA OT HABOOHEHWA YPE3 PASPABOTBAHE HA CTAHOAPTU3UPAH
noaxopn 3A OLIEHKA U YNPABJIEHUE HA PUCKA OT MATIKUTE AA30BUPH,
BA3UPAH HA EBPOTNEWUCKWU OOBPU MPAKTUKUA U OBMAHA HA OMUT”

uHen. uHx. Xpucmo Kupunog — HaJasiHuk Ha cekmop ,HayuoHan+Ha npozpama u nnaHose” u pbkosodumern
Ha ekuna 3a ynpasneHue Ha npoekm DAMSAFE kbvm ' ,[loxapHa 6e3onacHocm u 3aujuma Ha
HaceneHuemo” — MBP

Pe3rome

Ha TeputopusaTta Ha Penybnuka Bbnrapus npes 50-Te — 60-Te rognHu Ha MUHanMa BeK ca
nsrpageHu ronsam 6poi Manku A3oBMpHU cTeHn (okono 3500) ¢ uen cwbupaHe Ha Boaa 3a
HanosiBaHe. [lHeC ronsiMa 4acT OT Te3W H30BUPHW CTEHU ce noaabp)aT B MOLO
TEXHWYECKO M EKCMoaTalMoOHHO CbCTOSHWUE 1 He OTrOBapSAT Ha CbBPEMEHHUTE CTaHAapTU
3a CUrypHOCT Mpu MNpOBeXAaHe Ha EeKCTpeMHa BWcoka BbIiHA, Mopagu KoeTo crasaT
npeAnocTaeka 3a katacTpodanHi HaBoaHeHs1, kaTo Tesn B rp. Llap KanosH u c. Bucep.
Wpeute 3a petainHa oueHKa Ha pucka OT MOTEHUMAnHo onacHu obekTn u 3a
M3NOM3BaHETO Ha Marlku A30BUPHU CTEHW KaTo 3aLUMTHU CbOPBXEHWUS ca B OcHoBaTa Ha
npoekt DAMSAFE, cbduHaHcupaH oT EC no nuHus Ha PUHAHCOBUA WHCTPYMEHT 3a
rpaxgaHcka salyumra.

Llenta Ha npoekTa e ga 6baart nofobpeHn NOAXOAWUTE 3a MPOBEXAaHe Ha MpesBaHTMBHA
[JEeNHOCT B HacereHuTe MecTa, PasfofioXeHW Mog MoTeHuuanHa ornacHOCT OT Marku
A30BMIPHN CTEHW.

Cneuncnyxm uenu:

1) Ha 6bae nscnensaHo BAMSHMETO HA MarKUTE SI30BMPHM CTEHU BbPXY OLIEHKaTa
Ha pucka OT HAaBOAHEHVE B HACeNeHUTe MecTa;
2) [a ce npoy4n 1 oLueHn Bb3MOXHOCTTA U LienecbobpasHoCcTTa OT M3MNON3BaHETO

Ha MankuTe A30BMPY KaTo YNUCTO PETEHUMOHHU BaceiHu unm oT NpeycTpoiicTBOTO UM B
TakuBa,;

3) Ha 6bae paspaboTeH HapbuHWK 32 OLEHKa U yrnpasrieHne Ha prcka OT Marku
S130BMpPU.
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DAMSAFE PROJECT “IMPROVING FLOOD PREVENTION AND FLOOD HAZARD
AWARENESS THROUGH THE DEVELOPMENT OF A STANDARDIZED APPROACH
FOR SMALL DAMS RISK ASSESSMENT AND MANAGEMENT BASED ON
EUROPEAN BEST PRACTICES AND SHARED EXPERIENCE”

Hristo Kisrilov

Abstract

There were built many small dams (3500) on the territory of the Republic of Bulgaria in the
50s - 60s of last century aiming at water storage for irrigation purposes. Today many of
these dams are sustained in bad technical and operational condition which do not
correspond to the contemporary safety standards in case of extreme high water outflow,
concerning that they are cause of catastrophic floods, as those in the town Tsar Kaloyan
and the village of Biser.

The DAMSAFE project proposal, financed by the EU under the Financial Instrument for
Civil Protection, based on the idea for a detailed risk assessment of potentially dangerous
objects as well as the opportunity of usage the existing small dams as flood protection
structures only.

The project aims improving flood prevention approaches about protection of the
population, the environment and infrastructure facilities located in small dams’ downstream
hazard inhabited zones.

Specific objectives:

1. To study the influence of small dams in flood risk assessment for downstream flood
prone populated areas;
2. To study and assess the efficiency of using the existing small dams as flood

retention basins only or the efficiency of their reconstruction;
3. To elaborate a Manual for small dams' flood risk assessment and management.
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U3rPAXXOAHE HA JEPUBALIMOHHA BEL, - NPOBJIEMU U NMO3UTUBHU PELWEHUSA

HunsaHd Todopos
Pe3rome

MBEL| ,KyHuHO” € Manka HuckoHanopHa AepuBaunoHHa BELL ¢ vHcTanupaHa MOLLHOCT
4,4AMW, wusrpaxgalla ce Ha TevalwuTe Boau Ha p. Uckbp. MperpagHoTo ChopbkeHue e
NO3ULIMOHVPaHO B 3eMnuweTo Ha c. KyHuHo, Ha okono 10km crnen BnuBaHeTo Ha p.
Manbk Uckbp B p. ckbp.
LleHTpanata e oGopynsaHa ¢ gse KannaH TypGWHM Ha BepTvKarnHa oc. 3acTpoeHoTo
BOAHO KONMWYECTBO Bb3nn3a Ha 48m3/s. XuapoBb3ensT e opasMepeH 3a MponyckaHe Ha
BUCOKA BbHA C BOAHO KONMYecTBO Q1o = 1100 m¥/s.
Obwara gbmkuHa Ha obekTa e npubnusutenHo 7km, KaTto ObSDKMHATA Ha A30BMPHOTO
e3epo LWe 6bae okono 3km.
XVOPOBBL3EMbLT BKIOYBA CIEAHUTE OCHOBHU ChOPBKEHNS:

- OrpagHu CLOPBLXEHMS B 30HaTa Ha SI30BMPHOTO €3epo (NpennasHu aurv u

LWNULOBU CTEHN)

- #13 3a perynuvpaHe Ha ropHO BOAHO HMBO U MpOoryckaHe Ha BUCOKU BOAM

- BogoxsallaHe ¢ oBe yTaeyHu kamepu

- ['OpeH gepuBaLMOHEH KaHan ¢ AbmkuHa ~2700m

- MpexoaeH y4acTbK 1 HanopeH 6aceiH

- CrpagoueHTpana

- [onHa Baga ¢ gbmkuHa ~600m
B poknaga we ObaaT pasrnefaqHv criefHWTe npobrnemy Bb3HUKHANM B npoleca Ha
U3MbITHEHNE:

- MopobpsBaHe eKonornyHUTE acnekTy Ha NpoekTa

- [eopesnyecka 0CHOBa 3a U3MbITHEHMETO Ha NpPoeKTa

- MNosiBaTa Ha reonoXku ,M3HeHaau" B npoLeca Ha CTPOUTENCTBO

- TpyaHocTV 1 Npobnemm Npu N3NbLIHEHNETO Ha CLOPBKEHUATA

- OvaksaHu npobremu npu ekcnnoartaumsTa ¥ NOAXOAM 3a TAXHOTO peLeHme
Yeunnuata Ha ekvnbT OT CneumanicT pbKoBodeLl NPpoeKTa ca HaCo4YeHM KbM KOMMMEKCHO
pelwaBaHe Ha MpobremMuTe CBBLP3aHW CbC crneunduKkaTa Ha XuOPO-TEXHUYECKOTO
CTPOUTENCTBO W ONTUMMU3ALMA Ha WHBECTULMOHHUTE U ObOewm eKcnnoaTauvoHHU
pasxoau.
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BUILDING OF SMALL DIVERSION HPP — PROBLEMS AND SOLUTIONS

Dilyan Todorov

Abstract

SHPP ,Kunino” is a low — head derivation HPP with installed power of 4,4MW. It is built on
the flowing waters of Iskar River. The dam is positioned in the land of Kunino village, at
about 10km. after the inflow of Small Iskar River in to Iskar River.
The powerhouse is equipped with two vertical Kaplan turbines. The flow is 48 m3/s. The
dam is constructed to oversight Qs = 1100 m?/s.
The total length of the site is approximately 7km. and the length of the lake will be about
3km
The power system includes the following facilities:

- Barrier structures in the area of the lake (protective dikes and diaphragm

walls)

- Dam to manage the upper water level

- Intake with two sedimentary chambers

- Derivation channel with length of about 2700m

- Transition section and pressure basin

- Powerhouse

- Outlet channel with length of about 600m
In the report will deal with problems arising in the execution process:

- Improving the environmental aspects of the project

- Geodetic basis for project implementation

- The appearance of geological "surprises” in the process of construction
Difficulties and problems in the implementation of the facilities

- Expected operational problems and approaches to their solution
A team of professionals managing projects aimed at solving complex problems related to
the specificity of hydro-technical construction and optimization of investment and future
operating costs.



