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yBOJ

Ebp30T0 pas3BuTUE Ha 30BUPHOTO CTPOUTENCTBO

B bbnrapus npes neTaeceTTe roaMHu Ha MUHaNUs BeK
Hanara cb3flaBaHeTo Ha cneumannaupaHa opraHn3aums
3a TEXHUYECKa 1 CTOMAHCKa eKcrnnoatauums Ha ronemnTe
A30BUPK 1 Kackaay B Halwata ctpaHa. o Tasu npuunHa
c lMocTaHoBneHne Ha MUHUCTEPCKMS CbBET OT SHyapw
1954 r. kbM TOraBalHOTO MUHMCTEPCTBO Ha
enektTpudukaumaTa e chpopmupaHa BeaoMCTBEHA
OpraHu3aums, AHEeLWHOTO npeanpusaTue ,A3081pn

1 Kackagm"“.

Taka ce nocTass HAYanoTo Ha OpraHU3MUpaHns
TEXHUYECKM KOHTPON BbPXY CbCTOSIHUETO U CUTYPHOCTTA
Ha Te31 U3KMIYUTENHO BRXHN 32 UKOHOMIKATA Ha
CTpaHara 1 B CbLLOTO BPEME OTFOBOPHU U MOTEHLNANTHO
OMACHN CbOPBXEHUs, TAXHATA eKcnnoarauus,
MOLAbPXKaHE U PEMOHT, eEKTUBHOTO U PALMOHANIHO
13M0N3BaHe Ha OCKbAHWUTE BOBHM pecypcu B Peny6nuka
Boarapus.

Mpeanpustue ,530BupHK 1 kKackagn“ ctonavucea 43
S30BUPHM CTEHW, 671 KM TyHenu n kaHanu u Hag 500
BOJOXBaLLaHUA. TOBA Ca UKIIOUNTENTHO CKbMIA, CIOXHN
11 Pa3HO06Pa3HN CbOPBLXXEHNS, KbM YNSTO eKCroaTaLms
Ce NOCTaBAT BUCOKM U3MCKBAHUA 3@ CUIYPHOCT

1 UKOHOMIYHOCT.

06LWwKAT 3aBMpEH 06eM Ha CTOMaHUCBaHUTE OT
npeanpusTUeTo s30BMpHn € 3.5 Mnpa. M3, KoeTo
npenctaenssa 55% oT 06 perynupaH 06em
Ha BOAOXPaHWUNNLLIATA HA HallaTa CTPpaHa.

OTnnunTeneH Gener Ha U3rpaaeHNTe XMIPOEHEPTUIAHN
06ekTi B Peny6nuka bbnrapus e TAXHOTO KOMMNEKCHO
npenHasHaueHne. OCBEH 3a eHeprofgo61B BOAUTE UM

Ce 13non3Bart 1 3a HanosBaHe, BOJOCHa0AsBaHe, 6op6a
CpelLy HaBOAHEHNSTA, OBOJHSBAHE HA NOPEUMAT,
puGOMOB 1 CMOpPT.

INTRODUCTION

The fast development of dams construction in Bulgaria
in the fifties of the past century necessitated

the establishment of a special organization for technical
operation and maintenance of the large dams and
cascades in our country. For the purpose, by a decision
of the Council of Ministers issued in January 1954,

a state organization was established to the Ministry

of Electrification active by that time. Today this
establishment is called Dams and Cascades Enterprise.

That was the beginning of an organized technical
monitoring of the condition and security of such
hydraulic facilities, which are of extreme importance
for the country economy and at the same time hide

a potential risk and require a lot of responsibility with
respect to their operation and maintenance, as well

as in regard to the rational and efficient utilization of
the scarce water resources of the Republic of Bulgaria.

The Dams & Cascades Enterprise operates and maintains
43 dams, 671 km of tunnels and channels and over 500
water catchments. These are various and extremely
expensive and complex facilities, which operation
necessitates a high degree of security and economy.

The total storage volume of the dams operated by

the D&C Enterprise amounts to 3.5 billion m3, which
presents 55% of the total regulated volume of the water
storage reservoirs in our country.

The hydro power sites built in Bulgaria are characterized
by their complex application. Besides for the purposes
of energy generation, their waters are also used

for irrigation and water supply, for flood protection,

for river valleys watering, for fishing and various sports
activities.
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3a 0non30TBOpPsABaHE HA BOOHWUTE Pecypcu 3a
€HEeproaoobuB nop A30BUPUTE ca U3rpageHn 35
BOIHOENEKTPUYECKI LIEHTPaN ¢ 06LLa NHCTanMpaHa
motiHocT 2811 MBT. Bonpekun ue TeXHUST NPUHOC

B 0OLLOTO €NeKTPONPON3BOACTBO € MaSTbK, 3HAYEHNETO
M ce 06ycnass NpPean BCMYKO OT MOEMAHETO Ha
BbPXOBOTO HAaTOBApBaHE U Cb3AaBAHETO HA CTAGUIHOCT
B eHeprocucTemara.

B cBogTa Hag NonoBMH BEKOBHA [GMHOCT NPEAnpuaTAe
,J130BUPY 1 Kackamu“ e N3MbHABANO 1 N3MbHABA
CNEAHUTE MO-BaXHW 3apauit:

 TeXHNYEeCKN KOHTPOM BbpXy CTabUnuTeTa U
eKCMNoaTaLMoHHaTa CUryPHOCT Ha S30BUPHUTE
CTEHU, HAaMOPHUTE 1 6Ee3HANOPHUTE iepUBaLMK
1 APYrUTe XMOPOTEXHUYECKN CbOPBXEHUS.

 Excnnoaraums, noaabpXXaHe i PeMOHT
Ha XMOPOTEXHUYECKUTE ChbOPbKEHNS.

* [13BbpLLUBaHE HA HOBO CTPOUTENICTBO BbB BPb3Ka
C TEXHMYecKaTa 1 CTOMaHcKaTa ekcnioarawus.
 MakcumanHo ynaesiHe 1 eheKTUBHO M3MON3BaHe

Ha BoauTe.

* B A30BUPHITE CTEHN CE& Pa3BUBAT CIIOXHN
XUAPOCTATUYHN 1 XUOPOANHAMUYHM MPOLECH 1
ABMEHIS, KOUTO Hanarat NOCTOSHHI HabMoaeHNs,
U3MEPBaHMs, TEXHNUYECKI KOHTPON U aHanu3 Ha
TAXHOTO CbCTOSHME. Ta3n OCHOBHA IEMHOCT Ha
NPeanpusTUeTo Ce U3MbMIHABA B CbOTBETCTBUE
C MPOrpamm 3a TeXHNYECKU KOHTPOM, KOUTO
B 3aBUCUMOCT OT HY)XOUTE Ce aKTyanuaupar

nepuognuHo. lNpeamet Ha HabnoneHne n n3mepBaHe ca:

— nedopmaLmm Ha S30BUPHITE CTEHN, OCHOBUTE
1 CKaToOBETE UM;

— duntpauus npes A30BUPHUTE CTEHU, OCHOBUTE
1 CKaTOBETE UM;

— XMMMYECKa 1 MexaHuuecka cydosus Ha BoguTe;

— BOJOCTOMAHCKM, XUAPONOXKM 11 METEOPONOXKIA
napameTpu, CBbp3aHu C KOMMIEKCHUTE aHanusu
11 PALKUOHATHOTO U3MON3BaHe Ha BOANTE;

— OTNIOXEHM HaHOCK BbB BOAOXPaHUNULLATA
1 pasBuMBaLLN CE BPO3MOHHI MPOLIECH.

In order to utilize the waters for energy generation,

35 hydro power plants with 2811 MW total installed
capacity have been built below reservoirs. Though their
contribution to the total electricity generation is small,
their importance is first of all expressed in peak load
covering and stability ensuring in the Electric Power
System.

During its functioning for more than half a century

the Dams & Cascades Enterprise has been performing

the following main tasks:

* Technical monitoring of the stability and operational

reliability of the dams, the pressure and free-flow

derivations and the other hydraulic facilities.

Operation, repair and maintenance of hydraulic

facilities.

New construction of facilities related with the technical

operation and maintenance.

Maximum water catchment and their efficient

utilization.

Complex hydrostatic and hydrodynamic processes

and phenomena are observed in the dams, which

necessitates permanent monitoring, measurements,
technical control and analyses of their condition.

This main activity of the D&C Enterprise is performed

according to technical monitoring programs, which

are periodically updated depending on the needs.

The following phenomena are subject to monitoring

and measurement:

— deformations in the dam body, the foundations
and the slopes;

— seepage through the dam body, the foundations
and the slopes;

— chemical and mechanical suffosion of waters;

— water economic, hydraulic and meteorological
parameters related with waters complex analyses
and their rational utilization;

— sediments and silt in the water storage reservoirs
and erosion processes developing there.




3a 13BbPLLUBAHETO HA BCUYKM TE3M HABMIOAEHMS

11 U3MEPBaHUA Ce 13Mon3Ba CbBPEMEHHa anaparypa

Ha BMCOKO NpOogecroHanHo HiBo. MpeanpustueTo

€ CbOPbXEHO C Ypean 3a reoaes3nyeckn n3MepBaHus,
npu6opwn 3a AUCTAHLMNOHHO U3MepBaHe 1 0TYMTaHe Ha
napameTpute Ha fegopmMaLnoHHUTE U GUITPALNOHHNTE
MPOLECH 1 SBNEHNS B A30BUPHUTE CTEHI, aBTOMATUYHY
METEOPOMNOrYHI CTAHLN, HUBOMEPHM Ypenou,
pa3xoaoMepi 3a HaMoOPHN 1 6e3HANOPHU CbOPHXEHUS,
XUAPOMETPUYHM BUTNA, exonoT ¢ GPS cuctema.

OpraHu3aumoHHaTa CTpyKTypa Ha npeanpustie ,s130BupHn
1 Kackapu“ BKNOUBA LIGHTPANIHOTO YNpaBneHue,
16 930BMpPHI paiioHa 1 ABE PEMOHTHN 6a3su.

32 0CblLECTBABaHE Ha [eiHOCTTa N0 HabntoaeHusTa
1 U3MepBaHUATA NPEANPUSTUETO UMa 060pyaBaHN
na6oparopuu no:
* KOHTPON Ha cneuuanianpaHii KOHTPONHO-
n3mepBatenHu npubopu;
° XMMUYECKMN aHaNK3 3a Cy(PO3MOHHN NPOLECH;
* (OTO 1 BUAEO AOKYMEHTUPAHE Ha ABNeHNsTa
11 NpoLiecuTe, aBapuitHX CUTyaLun u apyru.

3a uenuTe Ha cTonaHckara ekcnnoaraums u
paUKOHANHOTO 13MN0N3BaHe Ha BOAUTE NPEanpUATUETO
“Ma n3rpafeHa BefOMCTBEHA XMAPOMETEOPONOrMYHA
mMpexa, BKnousaila 156 xugpomeTrpuunm, 16
KnumatuyHn, 41 apxaoMepHn n 12 CHeromepHu CTaHuuu.

Natsionalna Elektricheska Kompania EAD
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Highly professional, state-of-the art equipment is applied
for such measurements and monitoring. The D&C
Enterprise is equipped with geodetic measurement
devices and remote measurement devices for measuring
the parameters of deformation and seepage processes
and phenomena observed in the dams. It is also
provided with automatic meteorological stations,

level gauges, flow meters for pressure and free-flow
facilities, hydrometric propellers, depth-sounders

with GPS systems.

The organizational structure of the Dams & Cascades
Enterprise includes a Head Office, 16 Dam Areas
and Maintenance Bases.

The D&C Enterprise has laboratories equipped for:

= monitoring of special control and measurement
devices;

 chemical analyses of suffosion processes;

* photo and video documentation of phenomena
and processes, emergency situations, etc.

For the purposes of economic and rational utilization

of waters, the D&C Enterprise has a hydro-meteorological
network built, which includes 156 hydrometric,

16 climatic, 41 rainfall measuring and 12 snowfall
measuring stations.

BHenpeHa e asTomarnsmpada nHhopMaumoHHa

cuctema (ANC) 3a u3roTBsiHE Ha €XXESHEBHNS BOAEH
GanaHc ¢ TpK TuNa MOAYNM — B S30BUPHUTE PaiioHK

Ha Kackapa ,Apma“, cbotBeTHUTE BELL 1 B ynpaBneHueto.

Mpennpustue ,530BUpK 1 Kackamu“ pasnonara ¢ no6pe
060pYBaH TEXHUUYECKI KABUHET C apXMBHU MaTepuani
0T NPOYYBAHETO, NPOEKTUPAHETO, CTPOUTENCTBOTO

11 eKcnnoatauusTa, TeXHUYECKI NacrnopTi 1 aHanuaun
32 CbCTOSHUETO Ha S30BMPHUTE CTEHU I
cuUcTeMaTn3npaHa TexHuuecka 61ubnmoTeka.

An automated information system (AIS) for estimation
of the daily water balance by using of three modular
types has been implemented in the Dam Areas of Arda
Cascade, in the respective HPPs and in the Head Office.

The Dams & Cascades Enterprise has a well-equipped
technical center with records of studies, designs,
construction works and facilities operation, technical
passports and analyses of the dams condition and

a systematic technical library.
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B 730BMpHUTE panoHn nMa CHOPMMPAHI PEMOHTHN
rpynu, Heo6XoaMMUTE CMELMAnUCTI N CbOTBETHaTA
MaTtepuanHa 6asa 3a 3BbpLUBAHE Ha ONepaTUBHUTE
HAGNOAEHNS 1 N3MEPBaHNS B A30BUPHUTE CTEHN,
TEKYLLIOTO MOfAbPXKaHe Ha CbOPbXeHUsATa 1
3BbPLUBAHETO HA Hanaraliute ce PeMOHTHO-
Bb3CTAHOBUTENTHN PaboTH.

01 2000 r. npeanpuUATUETO NPOBEXAA CUCTEMHA
MONUTIKA 32 NOLArOTOBKA M CMeunani3npaHo obyyeHne
Ha YacT OT NepcoHana Ha BUCOKOMMAHUHCKUTE panoHu
11 yNpaBNeHNEeTo 3a paboTa B TEXKM 3UMHI YCNOBUS.

OcurypeHo e cbBpeMEHHO 060pyABaHE U eKNNUPOBKA.
lNoproToBkara ce NpoBEXpa 0T NPOGECUOHANHN
MNaHWHCKK cnacutenu. Mo T03n HaunH paboTara

B TPYOHWUTE 3UMHI YCNOBUS BUCOKO B NNAHUHUTE

Ce N3[NrHa Ha KauecTBeHO HOBO paBHuiLe. MoaroToBkaTa
11 060pyABAHETO Ha NepcoHana, 06CnyXBall,
XUOPOTEXHNYECKNTE CbOPXEHMS 11 N3BbPLLBALL
M3MepBaHNSA, B rofsMa CTeMeH rapaHTMpa CurypHocTTa

11 6€30MaCHOCTTA NPU M3MbHEHUE Ha CNYXe6HNTE

My 3aOb/DKEHUS.

JlefnHoCTTa Ha S30BUPHUTE PANOHK Ce nognomara

0T [1BETE PEMOHTHO-TPAHCMOPTHN 623K, pa3nonaratliy
¢ HeobxoaMmara MexaHu3awus, TPaHCMOPT 1 NOABUKHN
PadOTUMHNLM 32 PEMOHT HA CbOPbXXEHUATA.

KbM TSX Ma OpraHn3vpaHun crneuuanuaupanu rpynu

32 U3BbpLLUBAHE HA COHAAKHO-UHXEKLIMOHHI 1 TOPKPETHU
pabotu. 3a HanarawuTe ce NoaBOAHN paboTyu ce non3eart
creuuannanpaHn BoaonasHu rpynu.

CbC cBOSATA AGNHOCT NpeanpusTIe ,A30BUpK 1 Kackaam"
Ce € YTBbPAUNO 1 Ma BOAELLA PONisl B HallaTa CTpaHa

B 06MacTTa Ha NOfAbPXKAHETO 1 ekcnnoaraunsTa

Ha XUOAPOTEXHUYECKNTE CbOPBLXEHUS. TO & KONEKTUBEH
uneH Ha bbnrapckoTo ApYXXeCTBO Ha ronemuTe S30BUPH.

The Dam Areas are provided with maintenance

teams, appropriate experts and bases for monitoring

and measurements in the dams, for current facilities
maintenance and necessary repair and restoration works.

Since 2000 the Enterprise has been conducting

a permanent policy for special training of the staff
in the high mountainous regions and for operation
under heavy winter conditions.

State-of-the art equipment has been provided. The
training is under the guidance of professional life savers
in the mountains. In this way the work under heavy winter
conditions has been raised to a substantially new level.
The training and the equipment of the staff which
operates the hydraulic facilities and performs the
measurements to a great extent ensure safe and reliable
fulfillment of the staff’s duties.

The activities in the Dam Areas are supported by
two maintenance and transport bases, provided with
appropriate machines, equipment, transport facilities
and mobile repair workshops.

Working teams have been formed in these bases

for performing of drilling, grouting and shotcrete works.
Where underwater works are required, they are fulfilled
by special teams of divers.

By its activities the Dams & Cascades Enterprise has
achieved a good reputation and has obtained a leading
role in our country in the sphere of hydraulic facilities
operation and maintenance. It is a member of the
Bulgarian Committee of Large Dams.
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BELIMEKEN — SESTRIMO —
CHAIRA HYDRO POWER CASCADE

Scheme of Belmeken — Sestrimo — Chaira Hydro Power Cascade
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Kackapa ,, benmexen — Cectpumo — Yaupa“ e Hait-
rONemMusT, pa3HO0OPa3eH 1 CIOXEH XOPOEHEPrieH

Komnnekc ¢ o06wwa BogocoopHa nnoly, 457 km2. [naBHOTO
11 MpeaHa3HayeHne € MPOM3BOACTBO HA eNeKTpuYecka
eHeprus, HanosBaHe 1 BoAoCHabasBaHe. B cuctemara
Ha KackafaTta ca BK/OuYeHn Tpu S30B1pa, ABa nosca
CbOMpaTenHn AepuBaLn, YeTUpi eNneKTPOLIEHTPANN

1 1Ba N3paBHUTENA.

Belmeken — Sestrimo — Chaira Hydro Power Cascade

is the largest hydro power complex, varied
and compound, with a total water catchment area

of 457 km2. It is mainly used for electricity generation
irrigation and water supply. The cascade system

consists of three main reservoirs, two zones of collecting
derivations, four power plants and two compensating

reservoirs.

BELMEKEN HYDRO POWER SITE

XNAPOBBL3EN ,,BEJ'IMEKEH“
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XuppoBb3en ,.benmekeH” e pa3nonoxeH B Hai-ropHata
yacT Ha Kackagara 1 BKouBa f30Bup ,benmexeH”,
cbbupaTenHuTe gepuBauumn oT nbpeus nosc, ,Mapuua
1900, ,MpbHuap®, ,xadepuua“ n cbbuparenHu
nepuauun ,bnaroesrpaacka buctpuua®, ,WnuitHa“

u ,Manactupcka“ oT nopeuneto Ha p. Ctpyma, MABEL|
,benweken“ n MABELL ,Yanpa“.

A30BWP ,,BETIMEKEH"

Belmeken Hydro Power Site is located at the highest
part of the cascade and consists of Belmeken Dam,

the collecting derivations of the first zone, Maritsa 1900,
Granchar, Dzhaferitsa and the collecting derivations
Blagoevgradska Bistritsa, lliina and Manastirska along
the valley of Strouma River, Belmeken PSHPP

and Chaira PSHPP.

BELMEKEN DAM

OBLL JAHHW

MecTononoxeHue Puna
lMocTpoeH Ha peka Kpusa
Bopoc6opHa o6nact, kw2 219
CpenHOroauLLEH NpuToK, M3/cex 242.50
lonuHa Ha NOCTPOsiIBaHe 1974
lpegHasHaueHne eNeKTPONPOU3BOACTBO
13paBHsBaHe Ha BogHaTa Maca MHOTOrofNLLIHO
BOJOXPAHUIULLIE

3aBupeH 06em, MiH. M3 144.04
MoneseH o6em, MIH. M3 141.16
Haii-B1COKO BOLHO HUBO, M 1921.0
Hali-B1coKo paboTHO BOAHO HUBO, M 1920.5
Hait-Hucko paboTHO BOAHO HUBO, M 1865.0
3ansra nnotw, km?2 4.531
A30BNPHA CTEHA

Tun KaMeHHOHacumnHa
lMpoTuBodunTpaumoHHa nperpaga ITIMHEHO 4Ap0
Bucoumnna ot ocHoBata, m 88.2
[bmxuHa no kopoHata, M 38
KoTa kopoHa, M 1923.0

BASIC DATA

Location Rila Mountains
Built on Kriva River
Water catchment area, km? 219
Mean annual inflow, m3/s 242.50
Year of commissioning 1974
Use electricity generation
Water masses regulation perennial
WATER STORAGE

Total storage, min m3 144.04
Usable storage, min m3 141.16
Max water level, m 1921.0
Max operating water level, m 1920.5
Min operating water level, m 1865.0
Water surface area, km? 4.531
DAM

Type rock-fill
Waterproof component clay core
Height from foundation, m 88.2
Crest length, m 737.5
Crest level, m 1923.0




[TPEJINBHUK

Tun

JbmXnHa/WwmnpuHa, m
[TpenuBHO BOAHO KONNYECTBO

npy MaKCMManHoO BOJHO HUBO, M3/cek

OCHOBHW N3MYCKATENN
PemoHTeH 3aTBOp
Pa6oteH 3atBOp

TpaHLues
19.00/3.00

14.00

apocen Knana

JDKOHCbHOB 3aTBOp

06La nponyckaTenHa cnoco6HOCT, M3/cek 8.0

bpoin Ha u3nyckatenute

1

Natsionalna Elektricheska Kompania EAD

SPILLWAY

Type

Length/width, m
Spillway discharge

at max water level, m3/s
BOTTOM OUTLETS

Maintenance valve
Operating valve

Hydro Power Cascades and Dams

trench type
19.00/3.00

14.00

butterfly valve
Johnson’s slide valve

Total discharge capacity, m3/s 8.0

Number of outlets

1

®

Mawa6 Scale
0 40 60 8

Cutyaums Ha koHTpacTeHa "benmeken" Layout of Belmeken Saddle Dam

il
=

Bopna cTpana Upstream face

WA
p PeNBHNK
rench-type splway

KOHTPACTEHA

Tun 3EMHOHAcuMNHa oT rpyc

lpoTnBodUATPaUMOHHA Nperpasa

[MWHEHO a8po

BucouuHa ot ocHoBarta, m 23.1
[bmxuHa no kopoHara, m 537.0
KoTa kopoHa, M 1922.80
MABELI ,,BEJIMEKEH*

Tuvn Ha ueHTpanara [epUBaLMOHHA
[lag Ha Bogata, M 730
MakcumanHo BogHO

KOnMuyecTBo, M3/cex 12.5-T 6.86-I1
Bpoit Ha arperatute-nomnu 3-T 2-T+T
Tun Ha TypOuHNTE MentoH
MHcTanupana mowHoct, MBT 375-T 104-N
CpemHoroauLLHO eneKponpoun3BoacTeo, Bty 331

SADDLE DAM

Type earth-fill dam made of disintegrated granite
Waterproof component clay core
Height from foundation, m 23.1
Crest length, m 537.0
Crest level, m 1922.80

BELMEKEN PSHPP

Power plant type derivation type
Water head, m 730
Max spillway

discharge, m3/s 12.5-T 6.86-P
Number of units-pumps 3-T 2-P+T
Turbine type Pelton
Installed capacity, MW 375-T 104-P
Mean annual electricity generation, GWh 331
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NABEL, ,,Y4AIPA* CHAIRA PSHPP

[TbpBuUAT arperar Ha LieHTpanara e Npon3BeaeH oT The first unit of this power plant was manufactured
,Towmoa“, AnoHus, a ocTaHanuTe TpK — B GbArapcKuTe by Toshiba, Japan, and the other three units were
3aBoau ,Banuapos* Afl, MneseH u ,Ennpom — 3EM*, manufactured by the Bulgarian factories Vaptsarov,
Codus no ANOHCKA BOKYMEHTaUMs U KOHTPON Pleven and Elprom — ZEM, Sofia, in compliance with the
Ha KayecTBOTO. Japanese documentation and under Japanese quality control.
Ot 1995 r. ca B ekcrinoataumst | u Il arperar, Units | and Il have been in operation since 1995

a0t 1999 r. — Il m IV arperar, ¢ KoeTo ce gocTura and units Il and IV — since 1999, thus the full capacity
MbnHa motyHocT Ha MMABELL ,Yanpa®“. of Chaira PSHPP has been reached.

MatunHHata 3ana Ha MABELL ,Yanpa“ e pasnonoxeHa The machine hall of Chaira PSHPP is located in

B NoA3eMHa kaBepHa ¢ pasmepun 113.5/22.5/43 m. an underground cavern with dimensions 113.5/22.5/43 m.

T'opHN BOAHN KynK
Upstream surge tanks
f13. ,,benmexen” Belmeken Dal

CI ,,MpbHuap” Granchar Collecting Derivation

K

Kontp: “ Belmeken Saddle Dam

VI npo3opeu Access Tunnel VI

Anapatha kamepa
Valve chamber

11 npo3opew Access Tunnel Il

THA wa NABEL, ,,b £
Main pressure derivation of Belmeken PSHPP

Tlonuu BogHN Kynu
Downstream surge tanks

CA ,Yampcka“
Chairska Collecting Derivation

CA ,,Mapuua 1200*

Y J Maritsa 1200 Collecting Derivation

f13. ,Yaupa”“
,_Chaira Dam

InaseH Bxoa Main entry MABEL, ,,benmeken” Belmeken PSHPP.

Hanopen Tynen
Pressure tunnel

MABELL , Yaupa® Chaira PSHPP 13. ,,CrankoBun 6apaku” Stankovi Baraki Dam

Kbm BELL "Cectpumo" Towards Sestrimo HPP




Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

MABEL ,YANPA* CHAIRA PSHPP
Tun Ha ueHTpanata Aep1BaLMOHHA Power plant type derivation type
lNag Ha BOpata, M 690-T 701-M Water head, m 690-T 701-P
MakcumanHo BogHO konnuecTso, m3/cex 36.0-T 29.5-M1 Max spillway discharge, m3/s 36.0-T 29.5-P
bpoit n Tun Ha TypGuHMTE-NOMMNN 4 Number and types of turbines-pumps 4
WncTanmpasa mowHoct, MBT 864-T 788-M Installed capacity, MW 864-T 788-P
CpemHOroauLLHO eneKTponpon3BoacTBO, BTy 342 Mean annual electricity generation, GWh 342
1 — MawuhHa crpapa
Powerhouse
1a — Nomno-Typ6unn
. Pumps-turbines
NABEL, ,Yaupa“ Chaira PSHPP 1b — Motop-rexeparopn
Motor-generators
2= ;Fansfgrrﬁer hall roveniene
g | £k - fo s o

Hanpernatu ankepn Stressed anchors

4 — TyHen Ha rnaBeH Bxop,
Tunnel of the main inlet

5 — WunnHa ranepus
Busbar gallery

6 — Hanopex Tpb6onpoBop,
Penstock

7 — Donun Bagn
Tailraces
7a — lonun 3aTBOpN
Downstream gates
8 — Kabenna ranepus
Cable gallery

2220 [

i o

MABEL, ,Yanpa“ naBa Bb3MOXHOCT 3a ONTUMU3NPAHE
Ha pexuMa Ha paboTa Ha 6a30BUTE MPOU3BOACTBEHN
molHocTn B AELL u TEL n nopo6psiBa BaXKHM TEXHUYECKN
KauecTBa Ha 6brapckara eneKTpoeHepruitHa cucTema,
KaKBWTO ca:
° IbBKABOCT MPK yNpaBfieHne Ha HOPMaHN PEXUMM
B [IEHOHOLLIEH W CeAMUYEH paspes;
° MaHEBPEHOCT NP 3aMeCTBaHe Ha aBapuitHO
OTMagHanu ronemu reHepupaLLt MOLLHOCTH.

3a noBuLwaBaHe Ha eHepruiiHaTa eeKTMBHOCT Ha
KOMMNEKca B CTPOEX € s130BUp ,AneHnua“, Koito upesa
HarnopeH TyHeN LLe 6bfe CBbP3aH C A0MHUA U3PaBHUTEN
Ha MABEL ,Yaupa“ — a308up ,Yanpa®“.

Chaira PSHPP creates a possibility for optimizing
the basic generating capacities in the NPP and the
TPPs and improves some of the important technical
parameters in the Bulgarian Electric Power System, such as:
« flexibility in controlling of normal operating modes
on a daily or weekly basis;
* manoeuvrability in replacing of large generating
capacities during failures.

For the purposes of this hydro power site efficiency
improvement, the construction of Yadenitsa Dam

has begun, which through a pressure tunnel will be
connected to the lower dam of Chaira PSHPP — Chaira Dam.
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XWAPOBBL3EJ ,YAUPA — CTAHKOBI
BAPAKI*

Xupposw3en ,Yanpa — CtankoBu 6apaku® o6xBatia
azosupute ,Yaupa“ n ,CtaHkoBn 6apaku®,
chouparenHuTe aepusauun Ha kota 1200 m ot BTOPYUS
nosic (,Mapuua 1200, ,Yaunpa“ u ,AneHuua“),
nepuaumonHute BELL ,Cectpumo® n ,MomuHa knucypa’
11 ABA U3PABHMUTENS.

A30BUP ,YANPA®

OcHOBHOTO MpeaHa3HaueHne Ha a30Bup ,Yampa“

e ;a cnyxu 3a goneH napasHuten Ha MABELL ,Yaunpa®“.
HepoctatbuHusT 06EM Ha S30B1pa 060CHOBABA
CTPOSILLMS Ce S130BUp ,AneHnua” u cebpaBaLys

ro ¢ s1308up ,Yaupa“ peBepcuUBeH TyHen.

OBLLN OAHHN

MecTtononoxeHue Puna
lMocTpoeH Ha peka Yaupcka
BopgocbopHa obnact, km2 18.6
loouHa Ha NOCTpOsiBaHe 1985-1988
3paBHsiBaHe Ha BofgHaTa Maca [HEBHO

10

CHAIRA — STANKOVI BARAKI HYDRO
POWER SITE

Chaira — Stankovi Baraki Hydro Power Site covers
Chaira Dam, Stankovi Baraki Dam, the collecting
derivations at a 1200 m level from the second zone
(Maritsa 1200, Chaira and Yadenitsa), the derivation
HPPs Sestrimo and Momina Klisoura and two

small dams.

CHAIRA DAM

flsoBupHa cTeHa Yanpa — HanpeueH paspes
Chaira Dam Cross Section

1260.0 HBBH
1260.0 Max water level

Wnxekunonna 3aseca / |

Grout curtain

eHaxHa cucrema
Drainage system

|1145.0

Chaira Dam functions as a lower reservoir of Chaira
PSHPP. Its insufficient storage capacity has necessitated
the start of Yadenitsa Dam construction and a reversible
tunnel to connect the new dam to Chaira Dam.

BASIC DATA

Location Rila Mountains
Built on Chairska River
Water catchment area, km2 18.6
Year of commissioning 1985-1988
Water masses regulation daily



BOZOXPAHUIALLE

3aBupeH 06em, MiH. M3 5.60
[ToneseH o6em, MaH. M3 4.20
Haii-B1CoKO BOLHO HMBO, M 1261.30
Hai-Bncoko paboTHO BOBHO HUBO, M 1260.0
Hai-Hucko paboTHO BOAHO HUBO, M 1231.0
A30BMPHA CTEHA

Tun GEeTOHOBA rpaBMTayHa
[TpoTuBOGUATPALMOHHA

nperpaga WHXEKLUMOHHA 3aBeca
BucoumHa ot ocHoBata, M 85.0
JlbmKnHa No KopoHara, M 305.0
Kota kopoHa, M 1263.0
MPEMMBHUK

Tun TBbPA, YeneH

Bpoit Ha npenuBHKTE Noneta 2

Pasmep Ha nonertata, M 12.0/1.30
Bucoka BbnHa o6e3aneueH Bpbx 0.01%, m3/cek 75.0
06110 NPen1BHO BOAHO KONNYECTBO

Mpy MakCMManHo BOLHO HUBO, M3/ceK 72.0
OCHOBEH W3ITYCKATEN

JlnameTbp Ha OCHOBHUS U3NycKaTen 1200 mm

PemouTeH 3aTBop
Tun n pasmepu, M
Pa6oTeH 3atBoOp

Tun n pasmepu, m
06Lwa nponyckatenHa cnocobHOCT, M3/cek

JOMbJIHWUTENEH OCHOBEH N3MYCKATEN
13MbnHEH B OTOMBHUS TyHEN — CTOMaHEH
Tpb6onpoBoa ¢ AbmxuHa 144.00 M n @ 600 Mm

nnocbk casak — 1.20/1.00

nnocbk caBak — 1.20/1.00
20.27

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

RESERVOIR STORAGE

Total storage, min m3 5.60
Usable storage, min m3 4.20
Max water level, m 1261.30
Max operating water level, m 1260.0
Min operating water level, m 1231.0
DAM

Type concrete, gravity dam
Waterproof

component grout curtain
Height from foundation, m 85.0
Crest length, m 305.0
Crest level, m 1263.0
SPILLWAY

Type fixed-crest, overflow spillway
Number of spillway bays 2
Bay size, m 12.0/1.30
Peak of flood with probability 0.01%, m3/s 75.0
Total spillway discharge

at max water level, m3/s 72.0
BOTTOM OUTLET

Bottom outlet diameter 1200 mm

Maintenance gate

Type and size, m

Operating gate

Type and size, m

Total discharge capacity, m3/s

ADDITIONAL BOTTOM OUTLET
Executed in the diversion tunnel — concrete pipeline
144.00 m long, @ 600 mm.

flat gate —1.20/1.00

flat gate —1.20/1.00
20.27

fi3oBup ,,Yaupa“ u s308up ,AneHnua“, HapnbXeH npodun — TyHen
Chaira Dam and Yadenitsa Dam, Longitudinal Profile — Tunnel

f13. ,Yaupa“
Chaira Dam

f3. ,finexnua“
Yadenitsa Dam

TyHen “ Yadenitsa Reversible Pressure Tunnel

11
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A30BWP ,,CTAHKOBI BAPAKIN® STANKOVI BARAKI DAM

OBLLIA JAHHN BASIC DATA

MecTononoxeHue Puna Location Rila Mountains
[TocTpoeH Ha peka Kpusa Built on Kriva River
loanHa Ha nocTposiBaHe 1974 Year of commissioning 1974
[penHasHaueHne €NeKTPONPON3BOACTBO Use electricity generation
13paBHABaHe Ha BoAHaTa mMaca LHEeBHO Water masses regulation daily
BOJOXPAHUIILLIE RESERVOIR STORAGE

3aBupeH 06em, MiH. M3 0.420 Total storage, min m3 0.420
lMoneseH obem, MH. M3 0.375 Usable storage, min m3 0.375

12



A30BMPHA CTEHA

Tun KaMeHHOHacumnHa
[TpoTuBodUNTpaLMOHHA

nperpaga HaKNOHEHO FMUHEHO AP0
Bucouuna ot ocHoarta, m 37.0
[bmKuHa No kKopoHata, M 100.0
KoTa kopoHa, M 1185.0
Haii-B1CoKO BOLHO HMBO, M 1184.2
Hai-Hncko paboTHO BOBHO HUBO, M 1167.0
Hai-Bncoko paboTHO BOGHO HUBO, M 1183.0
3angra nnoww, Km2 0.022
[TPENTMBHUK

Tun LIAxXToB
Jnametbp, M 12
06110 NPenMBHO BOAHO KONNYECTBO

Mpy MakCMManHo BOLHO HUBO, M3/CeK 103

OCHOBEH W3MYCKATEN
PemoHTeH 3aTBop

Tun n pasmepu
Pa6oteH 3atBop

Tun 1 pasmepu IbkoHebH @ 600 Mm
06Lwa nponyckatenHa cnocobHOCT, M3/cek 3.6
Bpoit Ha usnyckarenute 1
THA 3a BEL, ,Cectpumo® e ¢ abmkuHa 3456.60 m

1 cBeTbn guametsp 4.10 m.

BEL, ,,CECTPVIMO*

mpocen knana @ 600 mMm

Tvn Ha ueHTpanara [EepUBaLMOHHA
[lag Ha Bogata, M 539
MakcumanHo BOIHO KOnNnMuecTBo, M3/cek 56.6
Bpoit u Tun Ha arperartute 2
Tun Ha TypOUHNTE [enToH BepTUKamnHu
MHcTannpana mouwHoct, MBT 240

CpeaHoroauLLIHO eneKTponpon3BoacTeo, BTy 229.5

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

DAM

Type rock-fill
Waterproof

component inclined clay core
Height from foundation, m 37.0
Crest length, m 100.0
Crest level, m 1185.0
Max water level 1184.2
Min operating water level, m 1167.0
Max operating water level, m 1183.0
Water surface area, km? 0.022
SPILLWAY

Type pit type
Diameter, m 12
Total spillway discharge

at max water level, m3/s 103

BOTTOM QUTLET
Maintenance valve
Type and size
Operating valve
Type and size Johnson'’s slide valve @ 600 mm
Total discharge capacity, m3/s 3.6
Number of outlets 1
The main pressure derivation for Sestrimo HPP

is 3456.60 m long, with inside diameter 4.10 m.

SESTRIMO HPP
Type of power plant

butterfly valve @ 600 mm

derivation type

Water head, m 539
Max water quantity, m3/s 56.6
Number of units 2
Turbine type Pelton, vertical
Installed capacity, MW 240
Mean annual electricity generation, GWh 229.5

HBPBH 1183.0
Max operating water level 1183.0

| 4,35
el

A

HBBH 118

4.2

Max water level 1184.2

Pa3pes3 npe3 ocHOBHUSA n3nyckaten u NpennBHNKa
Cross Section of Bottom Outlet and Spillway

1185.0

104,70

jasj noo |

Nerenpa Legend

3 — BxopHa waxra
Entry pit

4 — TyHeneH y4acTbk
Tunnel sector

1 - LLlaxToB NpenuBHUK
Pit-type spillway

2 — Meranua pewerka
Metal grid

5 — betoHoB 6noK
Concrete block
6 — Ctomanena Tpu6a @ 600
Steel pipe (@ 600

7 - Wn6bpHO nomewexmne
Valve chamber

8 — Eneproracuten
Stilling basin

13
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AHEBEH W3PABHUTEN ,,MOMIHA KIINCYPA®

JOueseH nspasuuten ,Momuna Knucypa“ e usrpaneH
CEBEPON3TOUHO OT ceno CecTpumo.

3apavata Ha U3paBHUTENS € fa OCUrypu eAHOBPEMEHHOTO
nyckaHe Ha BEL| ,MomuHa knucypa“ ¢ BEL, ,Cectpumo®
11 A U3PaBHY JOMbAHUTENHATA MPUTOUHOCT OT p. KpuBa.

06embT Ha U3paBHUTENS Ce 0POPMS Upes n3rpaxnaHe
Ha OrpajiHN, 3eMHOHACUMHU AUTN ¢ 6ETOHOBA
1 CTOMaHO6ETOHOBA 06MMLIOBKA.

MOMINA KLISOURA DAILY RESERVOIR

Momina Klisoura Daily Reservoir is built
to the northeast of Sestrimo Village.

Its function is to provide simultaneous operation start
of Momina Klisoura HPP and Sestrimo HPP, as well as
to regulate the additional inflow coming from Kriva River.

The reservoir storage is formed by the construction
of enclosing, earth-fill embankments with concrete
and reinforced concrete lining.

BEL| ,MOMWHA KNICYPA*

Tun Ha ueHTpanara [epuBauMoHHa
[Mag Ha Bopata, M 254.5
MakcumanHo BogHO KonuyecTso, M3/cek 56.6
bpon Ha arperatute 2
Tun Ha TypouHUTE (OpaHcuc BepTUKANHU
[Tponssoauten bonrapus
WHcTanupana mowHoct, MBT 120
CpemHOoroaunLLHO eneKTponNpon3BOACTBO, BTy 105.3

MOMINA KLISOURA HPP

Power plant type derivation type
Water head, m 254.5
Max spillway discharge, m3/s 56.6
Number of units 2
Turbine types Francis, vertical
Manufacturer Bulgaria
Installed capacity, MW 120
Mean annual electricity generation, GWh 105.3

14



KACKAZA ,,bATALLKIA
BOOHOCWJ10B NMbT“

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

BATAK HYDRO POWER
CASCADE

f13. ,,bnatoto” Blatoto Dam

f13. ,lWiupoka nonsiHa“ Shiroka Polya
06em 24.0 mnn. ky6. m Storage,

I'p. Mewepa Peshtera

a pepe” Karadzha Dere Dam

v bernuk” Golyam Beglik Dam
1 mnH. Ky6. m Storage 62.1 min m3

CA ,.Bernuka“ Beglika Collecting Derivation

f13. ,bernuka“ Beglika Dam
em 1.6 mnn. ky6. m Storage 1.6 min m3

BK Surge tank

‘ AK Valve chamber
jvation

@ seu , Barax Batak HPP
i S

’ 'AK Valve chamber
3 BELL ,,Mewepa“ Peshtera HPP

------

Cxema Ha kackapa ,,barawku BogHOCHIOB NbT
Batak Hydro Power Cascade Scheme

f3. ,,barak” Batak Dam
06em 310 mnH. Ky6.

CA, ,,Bucrpuua“ Bistritsa Collecting Degivation
E ’ é
— p
-

I'p. PakutoBo Rakitovo

P
M
BK Surge tank """“Wan,,

BEL , Aneko" Aleko-HPR

[onex n3pasuuten ,Aneko”

Topen n3pashuTen ,Anexo* Aleko Lower Reservoir

Aleko Upper Reservoir AK Valve chamber

Kackapna ,,baTawku BogHocnnos nbt” € eAMH OT Hail-

CNOXHUTE XUOPOKOMMIEKCH, NOCTPOEH CbC 3aMUCBA Aa

ce 0Mon30TBOPW 6OraTuaT BaNneXeH OTTOK Ha 3anagHuTe
Poponu 3a npon3BoACTBO Ha ENEKTPUYECKA EHEPrus

11 HanosiBaHe.

CbCTOM Ce OT TPX CTbNana ¢ 0CHOBHUTE BOJOXPaHWINLLA
— a308Up ,fonam bernuk® u ,batak®, u Tpute
nepusaumonHn BEL, — ,batak®, ,Mewepa“ n ,Aneko”,

11 OT [IBa NOsICa CbOMPATENHN KaHanu ¢ o611
BOOCOOpHA nnoLy, 794 kw2,

XNAPOBL3EN ,,roNdam bEMNMNK®

Batak Hydro Power Cascade is one of the most complex
hydro power sites, built for utilization of the large water
flow from the heavy rainfalls and snowfalls in the western
part of the Rhodopi Mountains for electricity generation
and irrigation.

It consists of three stages with main water storage
reservoirs — Golyam Beglik Dam and Batak Dam and
three hydro power plants — Batak HPP, Peshtera HPP
and Aleko HPP and water collection channels

in two zones with 794 km? total catchment area.

GOLYAM BEGLIK HYDRO POWER SITE

15

Pa3pe3 npe3 ocTa Ha OCHOBHUS M3nycKaTen
Cross Section of the Bottom Qutlet along Its Axis

HBPBH 1183.0

Max operating water level 1183.0

1 - BxopHa wa:
Inlet pit with grid

2 - Ocxosen u3nyckaren 2 @ 1200
Bottom outlet 2 ¢ 1200

3 — Ln6LpHN nomewerns
Valve chambers

4 — Exeproracuten
Stilling basin

5 — XopusoTana ranepus
Horizontal gallery

y6a pewerka

6 — Mopexpanosn waxtn
Plts below the waterproof component facing
7 - Uinxexunonxa ranepus
Grouting gallery
8 — PemoHTeH 3aTBOpEH opran
Maintenance valve
9 — PaGoTeH 3aTBOpeH oprau
Operating valve
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MbpBoTO CTLNANO 06XBALLA ChOPLXEHUATA OT rOpHaTa
yacT Ha Kackagara, B T.4. xuapoBsb3en ,lfonsam bernuk*,
nomMoLLHUTE A30BUpKN ,bernnka“, ,TolkoB Yapk®

u ,Kapamxka nepe“, cbbupatenHute aepusauuu ,bernuka*
JrawHa“, ,bana“ n ,YepHa“, rasHa HanopHa nepuBaLus
Ha BELL ,batak“ ¢ mbmxuHa 13.1 KM 1 LeHTpanara.

KbM cTbnanoto ce BKNuBa U xuaposbaen ,LLnpoka
nonsiHa“, nocTpoeH B nepuopa 1959-1962 r.

A30BWP ,,rONAM BEMNMNK®

The first stage covers the hydraulic facilities in the upper
part of the cascade, including Golyam Beglik Hydro
Power Site, the auxiliary dams Beglika, Toshkov Chark
and Karadzha Dere, the collecting derivations Beglika,
Gashna, Byala and Cherna, the main pressure

derivation of Batak HPP with a length of 13.1 km and

the power plant. This stage also includes Shiroka Polyana
Hydro Power Site, built in the period 1959-1962.

GOLYAM BEGLIK DAM

Cutyauns Ha a30BupHa cteHa ,lonam bernuk“ Layout Plan of Golyam Beglik Dam

§ g £

1 - BxopHu waxtn
Inlet pits
2 - OcHoseH n3nyckaren @ 1200
~ Bottom outlet ¢ 1200
— Lin6bpHu NnomeweHNs
Valve chambers
A — Eneproracuten
Stilling basin
5 — MpennsHuK
Spillway
6 — OTBOAALL, Kanan
Outlet channel
7 - Bopos3emane
Water intake
8 — Pencos nbT
Railway
9 — THA va BEL| “barak”
Main pressure derivation
of Batak HPP
0 - CaBauHo nomewenne
Gate chamber

OBLL JAHHW

MecTononoxeHue Pogonn
[ocTpoeH Ha peka Kpuea
BopocbopHa obnact, km2 331
CpenHOroauLLEH NpuUTOK, M3/cex 419
loanHa Ha nocTposiBaHe 1951
lpeaHasHaueHne eNeKTPONPOU3BOACTBO
13paBHsBaHe Ha BogHaTa mMaca TOAMLLIHO
BOOXPAHUITALLIE

3aBupeH 06em, MiH. M3 62.11
lMoneseH obem, MiH. M3 58.17
Hali-B1COKO BOLJHO HUBO, M 1528.20
Hain-B1CoKO paboTHO BOGHO HMBO, M 1527.30
Hai-Hncko paboTHO BOBHO HUBO, M 1503.00
3anqrta nnow, Km? 4126

BASIC DATA

Location Rhodopi Mountains
Built on Kriva River
Water catchment area, km2 331
Mean annual inflow, m3/s 4.19
Year of commissioning 1951
Use electricity generation
Water masses regulation annual
RESERVOIR STORAGE

Total storage, min m3 62.11
Usable storage, min m3 58.17
Max water level, m 1528.20
Max operating water level, m 1527.30
Min operating water level, m 1503.00
Water surface area, km? 4126



SA30BUPHA CTEHA

Tun KaMeHHO31AaHa NHXeKTupaHa
[TpoTuBodUNTpaLMOHHA

nperpaga CTOMAHEHOH6ETOHOB eKpaH
Bucounna ot ocHoBarta, m 46.50
[bmKuHa No kKopoHata, M 191
KoTa kopoHa, M 1528.50
MPEMUBHUK

Tun TPaHLLEeH
[bmKuHa, M 56.80
Bucoka BbnHa 06e3neueH Bpbx 0.1%, M3/cex 205
06110 NPen1BHO BOAHO KONMMYECTBO

npy MaKCMManHO BOJHO HUBO, M3/ceK 50

OCHOBHW N3MYCKATENN
PemonTeH 3aTBOp

Tun n pasmepu
3afBIKBaHe

Pa6oTeH 3atBop

Tun n pasmepu

apocen knana Y1200
MEXaHWYHO, PbUYHO

apocen knana Y1200

3afBIKBaHe MEXaHWYHO, PbUHO
06Lwa nponyckatenHa cnocobHOCT, M3/cek 36
Bpoit Ha u3nyckarenute 2
BEL|, ,,BATAK®

Tun Ha ueHTpanara noasemMHa
[lap Ha Bogata, m 421
MakcumanHo BogHO Konn4yecTso, M3/cek 13.6
bpoit n TN Ha Typ6uHuTE 4 TlenToH BEpTMKAmHM
Wucranupana mowHoct, MBT 46.8
CpenHOroauLLHO eneKTponpon3BoacTeo, BTy 112.0

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

DAM

Type rock-fill masonry, with grouting
Waterproof

component reinforced concrete facing
Height from foundation, m 46.50
Length from the crest, m 191
Crest level, m 1528.50
SPILLWAY

Type trench-type
Length, m 56.80
Peak of flood with probability 0.1%, m3/s 205
Total spillway discharge

at max water level, m3/s 50

BOTTOM QOUTLETS
Maintenance valve
Type and size

Drive

Operating valve
Type and size

butterfly valve DU1200
mechanical, manual

butterfly valve DU1200

Drive mechanical, manual
Total discharge capacity, m3/s 36
Number of outlets 2
BATAK HPP

Type of power plant underground
Water head, m 421
Max spillway discharge, m3/s 13.6
Turbines number and type 4 Pelton, vertical
Installed capacity, MW 46.8
Mean annual electricity generation, GWh 112.0

Bopossemane MHJ, Ha BEL, “barak”. 3aTBopeH opraH Tun Berutan
Water Intake, Main Pressure Derivation of Batak HPP, Slide Gate (5)

HBPBH=1527.30
Max operating water level 1527.30

Aeration pipe @ 600 mm

1 - TH) wa BEL, ,barak"“ Main pressure derivation of Batak HPP
2 — Pewertka Ha BogoB3emaneto Water intake grid

3 — Pencos nbT Ha BeruTana Railway of the slide gate

4 - Caauno nomewenne Gate chamber

5 — Beruran Slide gate
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Haumnonanna enektpnuecka komnanus EAJ

XnopoeHepruitHn Kackagu 1 530BMpy

A30BUP ,,bATAK“

BATAK DAM

BropoTo cTbnano BknouBa 7308Up ,batak® The second stage includes Batak Dam, with the adjacent
C NpUNexatumTe My CboupaTtenHn aepuBaLmumn collecting derivations of the second zone, Bistritsa,

0T BTOpUSA nosc, ,buctpuua®, ,PasHorop”, ,HoBa maxna“, Ravnogor, Nova Mahla, St. Konstantin, Sokola,

,CB. KoHcTaHtuH, ,Cokona®“, rnaBHa HanopHa the main pressure derivation of Peshtera HPP with
nepuaums Ha BELL ,Mewepa“ ¢ gbmxuHa 4.4 kKm a length of 4.4 km and the underground Peshtera HPP.

1 nonsemHara BEL| ,Mewwepa“.

HBPBH=1105.70 Max operating water level=1105.70 ' =L 3aunmseaue Grassing

Tunoe HanpeueH paspes
Type Cross Section

2

HBBH=1106.10 Max water level=1106.10 _ 11107.80

OBLLIA JAHHN
MecTononoxeHue

MocTpoeH Ha peka

BopgocbopHa obnact, km?2
CpenHoroamiLeH OTTOK, MIH. M3
loouHa Ha nocTposiBaHe
lpeaHasHaueHne

13paBHsBaHe Ha BogHaTa mMaca

BASIC DATA
12 km oT rp. barak Location 12 km away from Batak
MbTHULA Built on Matnitsa River
463.29 Water catchment area, km? 463.29
124.8 Mean annual flow, min m3 124.8
1959 Year of commissioning 1959
KOMMAEKCHO Use multi-purpose
MHOTOroAnLHO Water masses regulation perennial
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BOOOXPAHUITALLE

3aBupeH 06em, MIH. M3 310
MoneseH 06em, MiH. M3 302.30
Hain-BnCcoOKO BOAHO HUBO, M 1106.10
Hai-B1coko paboTHO BOAHO HMBO, M 1105.70
Hail-Hncko paboTHO BOAHO HUBO, M 1087.33
3angra nnotw, km2 21.07
$130BNPHA CTEHA

Tun 3eMHOHacumnHa
MpoTuBodunTpaumnoHHa nperpaga TTINHEH 3b0
BucoumHa ot ocHoBata, M 35
[bmxnHa no kopoHara, m 273
KoTa kopoHa, M 1107.8
KOHTPACTEHA

Tun 3eMHOHAcUMHa ¢ B1coYnHa 9.5 m
MPEMUBHUK

Tun TpaHLUeeH
JbmxuHa, m 35
Bucoka BbnHa 06e3neueH Bpbx 0.1%, mM3/cek 165
06110 NPenMBHO BOAHO KONNYECTBO

Npu MaKCUManHo BOAHO HUBO, M3/ceK 14

OCHOBHU N3MYCKATENN
PemoHTeH 3aTBop

Tun u pasmepu apocen knana @ 3200

3anBmxBaHe CEepBOMOTOp
Pa6oTeH 3aTBop

Tun CErMEHTEH 3aTBOP
Bpoii n pasmepu, m 1 6p. 3.00/2.50
3afBnxBaHe eneKTPOMEXaHNYHO
06Lwa nponyckatenHa cnocobHOCT, M3/cek 90
MpoussoauTen [.K. Qoitt, lepmaHus

Bopossemane MHA, Ha BEL, “Mewepa“
Water Intake, Main Pressure Derivation of Peshtera HPP

)
Buvagywha
P62 © 600

 Reration
valve 0 600

#._Bhagywna Tps6a @ 800
Aeration valve ¢ 800

~ Bonos3emHa kyna Surge tank

~ Casaua Ta6na Gate

— Pencos bt Ha serurana Railway of the slide gate

— Bonos3emen oTeop ¢ rpy6a pewerka Water intake opening with grid

6~ [lpocen knana @ 2800 Butterfly valve () 2800
7 - WinGbpHa kamepa Valve chamber

8 - Beprukanna waxra Vertical shaft

9 - CasauHo nomewenme Gate chamber

o s

— TH wa BEL ,Mewepa“ Main pressure derivation of Peshtera HPP 10 — Xacnenwo nomewenue Hoist chamber

BEL| ,MELLIEPA*

Tun Ha ueHTpanara nog3emHa
lMap Ha Bogata, m 586
MakcumanHo BogHO KONUYecTBo, M3/cek 26.25
bpoit n Tun Ha Typ6uHMTE 5 TenToH XOpN30HTaMHM
WHcTanupana mowHoct, MBT 128

CpenHoroaunLLIHO eneKTponpom3BoacTeo, BTy 300
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Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

RESERVOIR STORAGE

Total storage, min m3 310
Usable storage, min m3 302.30
Max water level, m 1106.10
Max operating water level, m 1105.70
Min operating water level, m 1087.33
Water surface area, km? 21.07
DAM

Type earth fill
Waterproof component clay tooth
Height from the crest, m 35
Crest length, m 273
Crest level, m 1107.8
SADDLE DAM

Type earth-fill type, 9.5 m high
SPILLWAY

Type trench-type
Length, m 35
Peak of flood with probability 0.1%, m3/s 165
Total spillway discharge

at max water level, m3/s 14

BOTTOM OUTLETS
Maintenance valve

Type and size butterfly valve @ 3200

Drive servo-motor
Operating gate

Type radial gate
Number and size, m 1 pce 3.00/2.50
Drive electro-mechanical
Total discharge capacity, m3/s 90
Manufacturer Voith, Germany

PESHTERA HPP

Type of power plant underground
Water head, m 586
Max spillway discharge, m3/s 26.25
Turbines number and type 5 Pelton, horizontal
Installed capacity, MW 128
Mean annual electricity generation, GWh 300




Haumnonanna enektpnuecka komnanus EAJ
XugpoeHepriiiHn Kackagm 1 S30BMpy

N3PABHWUTEN ,,AJIEKO*

ALEKO RESERVOIR

TpeToTo cTbNasno BKIOYBA BOLOXBALLAHETO Ha p. CTapa
1 BELL ,Aneko® ¢ ropeH u [IoNeH AHEBEH U3PABHUTEN.

lopeH nspasuuten ,Aneko“ ¢ o6em 170 000 m3 e
06pasyBaH OT 13KOM 1 06rpaxaallia CTOMaHOOETOHHA
cTeHa ¢ BucounHa 7.00 m.

[naBHUAT AepuBaunoHeH TyHen Ha BELL ,Aneko®
€ 6e3HanopeH ¢ abmknHa 10 Km.

BEL| ,ANEKO*

Tun Ha ueHTpanara AepuBauMoHHa
lap Ha Bogara, m 272
MakcumanHo BOgHO KOnnMyecTBo, M3/cek 30.0
bpoi n Tun Ha Typ6uHUTE 3 OpaHcuc
[poussoguten CKD-BLANSKO
WHcTannpana mouwHoct, MBT 66
CpeaHoroamLLIHO eneKTponpon3BoacTeo, BTy 147

[xesex uszpasuuren ,Anexo”
——Aleko Daily Reservoir
Cna6onanopha aepusauus Ha BELL , Aneko”

Low presure derivation of Aleko HPP
__BopossemHo cropbxenme

Outlet

rench to
the spillway

Spillway

¥ 1 3aycTBane Ha GesHanophata Aepusauns Ha BEL| ,Anexo"
) Water intake of low pressure derivation of Aleko HPP

i e3HanopHa aepusauns Ha BEL, ,Aneko”
ow pressure derivation of Aleko HPP

The third stage includes the water catchment on Stara
River and Aleko HPP with upper and lower daily reservoirs.

Aleko Upper Reservoir with a storage of 170 000 m3
is formed from excavation and enclosing reinforced
concrete dam, 7 m high.

The main derivation tunnel of Aleko HPP is a free-flow
tunnel, 10 km long.

ALEKO HPP

Type of power plant with derivation

Water head, m 272
Max spillway discharge, m3/s 30.0
Turbines number and size 3 Francis
Manufacturer CKD-BLANSKO
Installed capacity, MW 66
Mean annual electricity generation, GWh 147
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Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

KACKAZA ,,JO0CNAT — BbYA™ DOSPAT — VACHA HYDRO
POWER CASCADE

Cxema Ha kackapa ,,Jlocnar — Bbua“ Scheme of Dospat — Vacha Hydro Power Cascade
p. Kpuuum Krichim

#

 BE ,Brua I
CA ., Buwepnua — Kannna“ Vishterista — Kanina Collecting Derivation B 4 Vatha | HPP
7 BopoxBawannsa 7 water catchment; 3., Kpuaum® Krichim Dam &= BEW , Kpuunm*

Vo = 20.3 mnx. m3 V total storage = 20.3 min m3 H Krichim HPP
Vn = 18.0 mnn. m3 V usable storage = 18 min m3

Vm =1.85 mnu. m3 V unusable storage = 1.85 min

BEL ,Byua Il

f13. ,Jocnar” Dospat Dam v
acha Il HPP

Vo= 446.4 mnu. m3 V total storage = 446.4 min m® fls. ,Bbua“ Vacha Dam

Vn= 431.4 mnn. m3 V usable storage = 431.4 minm3 V0 = 226.1 man. m3 V total storage = 226.1 min m3

Vm= 15.0 mnn. m3 V unusable storage = 15.0 min m3 VM = 201.6 mnH. m3 V usable storage = 201.6 min m3

Vm = 24.5 mnx. m3 V unusable storage = 24.5 min

ucrpuug Bisﬁsa Collecting

11 Bopoxsauianns 11 water catchnje BEL Haunsolkahs kgl SRk

B ctpoex Ongoing constructior%:ﬂ

[r)p. Aocnar Vo= 1.37 mnn. m3 V total storage = 1.37 min m3
’ IOSpat p= 064 mnn. m3 V usable storage = 0.64 min m3

k HPP
il

0B Kambk"“ Tsankov Kamak Dam

-I’ ol I BK Surge tank
¢} Kacbka
Kasaka Village gmir:a uiT|a
Kackapa ,,Jlocnart — Bbua“ e pasnonoxeHa B 3anagHute Dospat — Vacha Hydro Power Cascade, located
Poponun n nma cnoxHa xuppasnuyHa cxema. B HelHns in the western part of the Rhodopi Mountains, has
BOI0COO0P, OCBEH p. Bbua, ca BKMIOUEHU 1 MPUTOLN a complex hydraulic scheme. Besides Vacha River,
Ha pekute Mecta n Jocnatcka. CbeTom ce oT Tpu its water catchment area also includes the tributaries
xuaposbaena ,Jocnar — Tewen®, ,Bbua“ u ,Kpuuum® of Mesta River and Dospatska River. It consists of three
¢ o6uia Bogoc6opHa nnow, 1777 km2. B ctpoutencTso hydro power sites Dospat — Teshel, Vacha and Krichim
e XuupoBb3en ,LlaHKoB Kambk". with a total catchment area of 1777 km2. There
is ongoing construction of Tsankov Kamak Hydro
Power Site.
XWUAPOBBL3EN , A0CNAT DOSPAT HYDRO POWER SITE
”‘-"' ) _ BopoB3emHa K\ﬂna Intake Tower

Nerenpa Legend .
1 - BopoB3semna kyna Intake tower
2-b caBaK ¢

Emergency gate with hydraulic drive
3 — PemoHTEH TabneH 3aTBOP C ENEKTPOMEXAHNYHO 3a/BIKBAHE
i gate with electro: drive
4 — BxopiHa waxta ¢ rpy6a pewertka Inlet pit with grid
5 — KomanpHo nomewenme Control room
6 — FHA Ha BEL ,Tewen“ Main pressure derivation of Teshel HPP
7 — Bu3apywHuk Air valve
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Haumonanna enekrpuyecka komnanuna EAJ]
XugpoeHepriiiHn Kackagm 1 S30BMpy

MbpBOTO CTHNAN0 Ha Kackagara 06xBalla A30BMP
Jocnar®, cbbupatenHute nepusaunn ,Buiepnua —
Kanuna“, ,buctpuua® n ,0OcuHa 3%, BogoxsallaHuaTa npu
Bb3en ,3Menua”, HanopHata gepusauus 3a BEL, ,Tewen®
C ObMKMHa 15.3 KM 1 LeHTpanara.

The first stage of the Hydro Power Cascade covers
Dospat Dam, the collecting derivations Vishteritsa —
Kanina, Bistritsa and Osina 3, the water catchments
at Zmeitsa Hydraulic Point, the pressure derivation

of Teshel HPP — 15.3 km long, and the power plant.

TunoB HanpeueH pa3spe3 Type Cross Section

1 - Fnunexo aapo Clay core
2 — Hecoptupana 6anactpa Unsorted ballast
3 — O6paren puntbp — Tpucnoe Inverted three-layer filter

7 - Oc Ha oT6nBHuA a3 Diversion barrage
8 — Kamenen Hacun Rock filling
9 — unen expan Waterproof clay facing

4 — Quntbp — Tpucnoen Three-layer filter
5 — Kamenen nacun Rock filling
6 — Pbuno noapenen kambk Rock arranged by hand

10 — Koutpanacun Counter barrage
11 — 3apeH oT6mBeH A3 Rear safety barrage
12 — NnxekumoxHa ranepus Grouting gallery

A30BWP ,, 00CNAT"

OBLLN OAHHI

MecTononoxeHue 3anagHu Pogonu
lMocTpoeH Ha peka Jocnarcka
BopgocbopHa obnact, km2 432.30
CpeaHoroamiLeH NpuToK, MiH. M3 249.07
[oguHa Ha mocTposiBaHe 1969
lpeagHasHaueHne eNeKTPONPOU3BOACTBO
13paBHsBaHe Ha BogHaTa Maca MHOTOroANLLIHO
BOJOXPAHUITALLE

3aBupeH 06em, MiH. M3 449.22
lMoneseH o6em, MiH. M3 44713
Haii-B1COKO BOLHO HWBO, M 1197.75
Haii-B1coKo paboTHO BOAHO HUBO, M 1197.13
Haii-H1cko paboTHO BOAHO HUBO, M 1174.00
3ansra nnotw, Km2 22.00

DOSPAT DAM

BASIC DATA

Location Western part of Rhodopi Mountains
Built on Dospatska River
Catchment area, km? 432.30
Mean annual flow, min m3 249.07
Year of commissioning 1969
Use electricity generation
Water masses regulation perennial
RESERVOIR STORAGE

Total storage, min m3 449.22
Usable storage, min m3 44713
Max water level, m 1197.75
Max operating water level, m 1197.13
Min operating water level, m 1174.00
Water surface area, km? 22.00
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$130BNPHA CTEHA

Tun KameHOHacunHa
MpoTnBOGUATPALMOHHA Nperpaaa TMUHEHO AP0
BucoumHa ot ocHoBata, M 60.50
[bmxnHa no kopoHarta, M 230.00
Kota KopoHa, M 1200.50
[TPENTMBHUK

Tun TPpaHLLEeeH
Bpoi Ha npenuBHUTE Moneta 1
JIbmxuHa, m 19.50
Bucoka BbnHa 06e3neyeH Bpbx 0.1%, m3/cek 267
06110 NpennBHO BOAHO KONNYECTBO

npy MaKCMManHO BOAHO HUBO 36

OCHOBHW N3MYCKATENW
He ca npensuaeHu. M13nonssar ce uanyckarenute
Ha THJ, o6wwo 16 m3/cex.

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

DAM

Type rock-fill dam
Waterproof component clay core
Height from foundation, m 60.50
Crest length, m 230.00
Crest level, m 1200.50
SPILLWAY

Type trench-type
Number of spillway bays 1
Length, m 19.50
Peak of flood with probability 0.1%, m3/s 267
Total spillway discharge

at max water level 36

BOTTOM QOUTLETS
Bottom outlets have not been envisaged. The outlets
of the main pressure derivation are used, in total 16 m3/s.

BEL| , TELLIEN*

Tun Ha ueHTpanara [epUBaLMOHHA
Map Ha BogaTa, M 341
MakcumanHo BOHO KONMYecTBO, M3/cek 26
Bpon v Tvn Ha TypbuHUTE 2 OpaHeuc
WNHcTtanmpana mowHoct, MBT 60

CpeaHoroauLLIHO eneKTponpon3BoacTeo, MBTy 18
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TESHEL HPP

Type of power plant with derivation
Water head, m 341
Max spillway discharge, m3/s 26
Number and turbine type 2 Francis
Installed capacity, MW 60
Mean annual electricity generation, GWh 18



Haumnonanna enektpnuecka komnanus EAJ
XugpoeHepriiiHn Kackagm 1 S30BMpy

XNAPOBL3EN , TELLEN®

TESHEL HYDRO POWER SITE

BTopoTo cTbnano Ha kackagata 06xsalla u3pasHUTEN
,ewen”, Bonoxaallanus ,byitHoscko®, , Tpurpan”

u ,Myrna“, TyHena 3a TBbpf OTTOK, HanopHaTa aepuBaums
3a BEL| ,JleBuH“ u ueHTpanata.

The second stage of the cascade covers Teshel Dam,
water catchments Buinovsko, Trigrad and Mugla,

the tunnel for sediments and silt runoff, the pressure
derivation of Devin HPP and the power plant.

HBBH = 860.00 Max water level = 860.00

®

1 — Inuneno appo Clay core

2 - O6pateH nsacbyuen puntbp Inverted sand filter
3 - Macbuen ¢puntsp Sand filter

4 - Hacun ot 6anactpa Ballast filling

5 — Hacun ot mpamopna kuna Marble rock filling
6 — Anysuin Alluvium

TunoB Hanpeuex npodun Typical Cross Section

7 — Pouno noppepen kambk Rock arranged by hand
8 — Cromano6eroHoBu nnoun 1.00/1.00/0.15 m BbpXy noanoxex yakbn 0.25 m
Reinforced concrete plates 1.00/1.00/0.15 m on gravel 0.25 m
9 — Macueen napanert Solid parapet
10 — Xymye 0.30 m Humus 0.30 m

A30BWP , TELLEN®

OBLLN OAHHI

MecTononoxeHue 15 km ot rp. [JeBuH
[TocTpoeH Ha peka byinHoBCKa
[oouHa Ha nNocTposiBaHe 1984
MpepnHasHaueHne eneKTPONpPOoU3BOLCTBO
13paBHsABaHe Ha BogHaTa mMaca OHEBHO

TESHEL DAM

BAISIC DATA

Location 15 km away from Devin
Built on Buinovska River
Year of commissioning 1984
Use electricity generation

Water masses regulation daily




Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

Oc ﬂaonmpuh@‘rqua
Dam axis  _ o

1 - BopoB3emHa kyna
Intake tower

Water intake tunnel D = 4.80 m\a & &£
3 — Kyna Ha ocHoBHNSA u3nyckaresn

2 — BopoB3emen TyHen D = 4.
Bottom outlet tower

4 - OcuoseH u3nyckaren @ 3000
Bottom outlet ¢ 3000

6 — Mpenusen TyHen
Spillage tunnel

Gallery for the left bank grout curtain

7 — NHxXeKumoHHa ranepus 3a nsaea 6[]8")53 3aseca

BOOOXPAHUITALLE

3aBupeH 06em, MiH. M3 1.37
MoneseH obem, MiH. M3 0.64
Hai-B1COKO BORHO HUBO, M 860.00
Hain-B1coko paboTHO BOAHO HMBO, M 858.00
Haii-Hncko paboTHO BORHO HUBO, M 851.00
3ansta nnou, Km? 100
$130BNPHA CTEHA

Tun HacunHa 6anacrtpa
MpoTuBodunTpaumoHHa nperpaga VHXEKLMOHHA
BucounHa ot ocHoBarta, M 30.00
[bmxnHa no kopoHarta, m 200.30
KoTa kopoHa, M 861.00
MPEMUBHUK

Tun MOoABIKHA Knana

Bpoi Ha npenuBHUTE Noneta 1

Pasmep Ha knanara, M 10.50/5.00
Bucoka BbnHa o6e3neyeH Bpbx 0.1%, mM3/cex 424
06110 NpennBHO BOAHO KONWNYECTBO

Mpy MakCMManHO BOLHO HMBO, M3/cek 354
3apeicTBaHe aBTOMATUYHO

OCHOBHU N3MYCKATENN
OCHOBHUAT n3nyckaten ce CbCTOM OT U3NYCKATeNHa Kyna
11 TYHen.
PemonTeH 3atBOp
Tun n pasmepu, M
Pa6oTeH 3aTBop
Tun n pasmepu, M

Taébnu 1.20/2.00

Tabnu 1.20/2.00

3aaBiKBaHe CepBomMoTOpK
06Lwa nponyckatenHa cnocobHOCT, M3/cek 35.00
bpoi Ha n3nyckatenute 1
BELL ,JEBUH,

Tuvn Ha ueHTpanara [epuUBaLMOHHa
Map Ha BogaTa, M 156
MakcumanHo BOHO KONMYecTBO, M3/cek 72.80
bpoit n Tmn Ha TypbuHUTe 2 OpaHcuc
NHcTanupana mowwHoct, MBT 80

CpeaHOroauLLHO eneKTponpon3BoacTBo, BTy 145

25

RESERVOIR STORAGE

Total storage, min m3 .87
Usable storage, min m3 0.64
Max water level, m 860.00
Max operating water level, m 858.00
Min operating water level, m 851.00
Water surface area, km? 100
DAM

Type ballast fill
Waterproof component grouting
Height from foundation, m 30.00
Crest length, m 200.30
Crest level, m 861.00
SPILLWAY

Type with slide valve

Number of spillway bays 1

Valve dimensions, m 10.50/5.00
Peak of flood with probability 0.1%, m3/s 424
Total spillway discharge

at max water level, m3/s 354
Drive automatic

BOTTOM OUTLETS
The bottom outlet consists of an outlet tower
and a tunnel.
Maintenance gate
Type and size, m
Operating gate
Type and size, m

gates 1.20/2.00

gates 1.20/2.00

Drive servo-motors
Total discharge capacity, m3/s 35.00
Number of outlets 1
DEVIN HPP

Type of power plant with derivation
Water head, m 156
Max spillway discharge, m3/s 72.80
Turbines type and number 2 Francis
Installed capacity, MW 80
Mean annual electricity generation, GWh 145



Haumonanna enekrpuyecka komnanuna EAJ]
XugpoeHepriiiHn Kackagm 1 S30BMpy

XNOPOBL3EN ,,BbYA®

VACHA HYDRO POWER SITE

TpertoTo cTbNano Ha Kackagara e u3rpageHo Ha p. Bbua,
Ha 18 kM Hap rp. Kpnuum 1 BKnousa s308up ,Bbua®
1 MABEL, ,Opdeir“.

A30BUP ,,BbYA®

OBLL JAHHIA

MecTtononoxeHue 18 kM Hap rp. Kpuunm

[TocTpoeH Ha peka Bbua
BopgocbopHa o6nact, km2 1465
CpenHoroamiLeH NpuTokK, M3/cex 635
[oouHa Ha nocTposiBaHe 1975
MpenHasHaueHne eneKTPONpPOU3BOLCTBO
3paBHsiBaHe Ha BofHaTa Maca FOANLLHO

26

The third stage of the cascade is built on Vacha River,
18 km away from Krichim and includes Vacha Dam
and Orpheus PSHPP.

VACHA DAM

BASIC DATA

Location 18 km away from Krichim
Built on Vacha River
Water catchment area, km? 1465
Mean annual inflow, m3/s 635
Year of commissioning 1975
Use electricity generation
Water masses regulation annual

Hanpeuen paspe3 Cross Section




Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

BOOOXPAHUIULLIE

3aBupeH 06em, MiH. M3 226.12
Hali-B1coko BOOHO HUBO, M 540.00
Hali-B1icoko paboTHO BOAHO HMBO, M 535.80
Hait-Hucko paboTHO BOAHO HUBO, M 505.00
3anqrta nnoy, Km? 4.97
A30BMPHA CTEHA

Tun GETOHOBA rpaBnTa4Ha

BucoumHa ot ocHoBarta, M 144.50
[bmKuHa No KopoHata, M 420.00
KoTa kopoHa, M 540.00
[TPEJINBHNK

Tun YeneH CbC CermeHTHM 3aTBOpPK

bpoit Ha npenuBHMTE Noneta 4

Bucoka BbnHa o6eaneyeH Bpbx 0.1%, m3/cek 2700
06110 NPenMBHO BOAHO KONNYECTBO

npu MaKCUMaHO BOAHO HUBO, M3/ceK 2060
3afiBIKBaHe eNeKTPOMEXaHINYHO

OCHOBHW N3MYCKATENNX
PemoHTeH 3aTBop

Tun n pasmepu, m
3apBiKBaHe

Pa6oTeH 3aTBOp

Tun n pasmepu, M

Tabnexn 3ateopn 1.50/2.20
cepBomMoTOpY

TabneHu 3ateopun 1.50/2.20

3afBIKBaHe cepBoMOoTOpK
06Lwa nponyckatenHa cnocobHOCT, M3/cek 158
bpoi1 Ha usnyckarenute 2

MABEL, ,,OPQEN"“

Tun Ha ueHTpanara Ha3eMHa NoaAa3oBupHa

[lag Ha Bogata, M 65.80
MakcumanHo BogHO Konn4yecTso, M3/cek 120
Bpoit 1 Tun Ha Typ6uHITe 3 OpaHcuc
Bpoit 1 Tun Ha nomnuTe 1 QpaHcune
MHcTanupasa mowHoct, MBT 160-T 38-I1
CpenHOroauLLHO eneKTponpon3BoacTeo, BTy 154
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RESERVOIR STORAGE

Total storage, min m3 226.12
Max water level, m 540.00
Max operating water level, m 535.80
Min operating water level, m 505.00
Water surface area, km? 4.97
DAM

Type concrete gravity dam
Height from foundation, m 144.50
Crest length, m 420.00
Crest level, m 540.00
SPILLWAY

Type free flow with segment valves

Number of spillway bays 4

Peak of flood with probability 0.1%, m3/s 2700
Total spillway discharge
at max water level, m3/s 2060

Drive electro-mechanical

BOTTOM QUTLETS
Maintenance gate
Type and size, m
Drive

Operating gate
Type and size, m

flat gates 1.50/2.20
servo-motors

flat gates 1.50/2.20

Drive servo-motors
Total discharge capacity, m3/s 158
Number of outlets 2
ORPHEUS PSHPP

Type surface type, below reservoir
Water head, m 65.80
Max spillway discharge, m3/s 120
Turbines type and number 3 Francis
Pumps type and number 1 Francis
Installed capacity, MW 160-T 38-P
Mean annual electricity generation, GWh 154




Haumnonanna enektpnuecka komnanus EAJ
XugpoeHepriiiHn Kackagm 1 S30BMpy

XNAPOBL3EN ,,KPNYNM*

Hain-gonHoto cTbnano Ha kackagara BK/OUBA S30BUP
,Kpuunum® 1 Tpn aepuBaLMOHHN BOOHOENEKTPUUECKN
ueHTpanu: BEL ,Kpnuum®, BELL ,Bbua I, BEL] ,Bbua II*
11 Ba U3PaBHUTENS.

A30BUP ,,KPNYNM“

OBLLIA JAHHN

MecTtononoxeHue 10 km Hag rp. Kpnuum
MocTpoeH Ha peka Bbua
BopgocbopHa o6nact, km2 29.3
CpenHoroamiLeH NpuTok, M3/cek 564.59
[oguHa Ha nMoCTposBaHe 1972
lpeaHasHaueHne KOMMNEKCHO
13paBHsBaHe Ha BoaHaTa Maca OHEBHO
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KRICHIM HYDRO POWER SITE

Hanpeuen pa3pes npe3 npenusaem 610k
Cross Section of Dam Overspill Block

Ctbnéuaru dyrn Joints

——
| Jlpenaxna ranepus 2.00/3.0
Drainage gallery 2.00/3.00

KTOHCKa 30Ha
Tectonic zone

Paspe3 A-A Section A-A

The lowest stage of the cascade consists of Krichim
Dam, three hydro power plants with derivation —
Krichim HPP, Vacha | HPP, Vacha Il HPP and two
small dams.

KRICHIM DAM

BASIC DATA

Location 10 km away from Krichim
Built on Vacha River
Water catchment area, km? 29.3
Mean annual inflow, m3/s 564.59
Year of construction 1972
Use multi-purpose
Water masses regulation daily



BOOOXPAHUITALLE

3aBupeH 06em, MIH. M3 20.26
Hair-BuCOKO BOAHO HUBO, M 418.10
Hain-B1coko paboTHO BOAHO HMBO, M 412.00
Hai-Hucko paboTHO BOAHO HUBO, M 392.00
3anqta nnow, Km2 0.799
S130BNPHA CTEHA

Tun 0eTOHOBA rpaBuUTaYHa
BucounHa ot ocHoBarta, M 104.5
JlbmKnHa No KopoHara, M 270.0
Kota KopoHa, M 418
MMPEMUBHUK

Tun MPennBHM Knanm
bpoit Ha npenuBHUTE Noneta 3
Pasmep Ha knanute, M 10.5/5.0
Bucoka BbnHa 06e3neueH Bpbx 0.1%, mM3/cek 2774
061110 NPen1BHO BOAHO KONNYECTBO

npu MaKCUManHo BOAHO HUBO, M3/CeK 2060

OCHOBHW N3IMYCKATENNK
PemoHTeH 3aTBop

Tun n pasmepu, m
3aaBmxBaHe

Pa6oTeH 3aTBop

Tun n pasmepu

TabneHu 3ateopu 1.6/1.9
CEpBOMOTOPM

TabneHn 3aTBopu

3anBmxBaHe CepBOMOTOpU
06Lwa nponyckatenHa cnocobHOCT, M3/cek 68
bpoit Ha n3nyckarenute 2
BEL, ,,KPUYNM*

Tun Ha ueHTpanara [EepUBaLMOHHA
[Map Ha Bopara, M 172
MakcumanHo BOHO KONMYecTBO, M3/cek 61
bpoit u Tun Ha TypbUHUTE 2 QpaHcuc
WHcTanupana mowwHoct, MBT 80
CpenHoroauLIHO enekTponpon3BoacTeo, BTy 256
BEL| ,BbYA [

NHcTanupana mowwHoct, MBT 14
CpeaHoroauLLIHO enexkTponpon3BoacTeo, BTy 17.6
BELL ,BbYA II*

NHcTanupana mouHoct, MBT 7

CpeaHoroauLLIHO enekTponpon3BoacTeo, BTy 114

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

RESERVOIR STORAGE

Total storage, min m3 20.26
Max water level, m 418.10
Max operating water level, m 412.00
Min operating water level, m 392.00
Water surface area, km? 0.799
DAM

Type concrete gravity dam
Height from foundation, m 104.5
Crest length, m 270.0
Crest level, m 418
SPILLWAY

Type spill valves
Number of spillway bays 3
Valves dimensions, m 10.5/5.0
Peak of flood with probability 0.1%, m3/s 2774
Total spillway discharge

at max water level, m3/s 2060

BOTTOM OUTLETS

Maintenance gate

Type and size, m flat gates 1.6/1.9
Drive servo-motors
Operating gate

Type and size flat gates
Drive servo-motors
Total discharge capacity, m3/s 68
Number of outlets 2

KRICHIM HPP

Type of power plant with derivation
Water head, m 172
Max spillway discharge, m3/s 61
Turbines number and type 2 Francis
Installed capacity, MW 80
Mean annual electricity generation, GWh 256
VACHA | HPP

Installed capacity, MW 14
Mean annual electricity generation, GWh 17.6
VACHA Il HPP

Installed capacity, MW 7
Mean annual electricity generation, GWh 11.4



Haumnonanna enektpnuecka komnanus EAJ
XugpoeHepriiiHn Kackagm 1 S30BMpy

KACKALA ,,APOA"

ARDA HYDRO POWER CASCADE

W
0poBY
, ﬁov'\ts'a Ret

)
Bor

BEL| ,,Kbepmxann*

p. Apn? 4 rpynun
Arda River Mowwocr = 106.4 MBT P
) Kardzhali HPP &8
4 units 5 2
Capacity = 106.4 MW <

f13. ., Kepmxanu®
061w o6em = 532.9 mnH. m3
3ansta nnow, = 16.07 km?2
Kardzhali Dam

Total storage = 532.9 min m3
Water surface area = 16.07 km?  #13. CTeHa

) ‘rp. Kbppxann
Kardzhali

f13. ,,.CTynen knapexen”

E: lgg: : 06w 06em = 489 mH. m3
D D . 3ansrta nnou = 25.6 km?
d P- APAY am Studen Kladenets Dam
Ardino H=1035m Total storage = 489 min m®
b= A Water surface area = 25.6 km2
il & &
g2 §&
3= e
33 p. Momunnrpap, &
é_'g Momchilgrad :§
a=) —

)

Cxema Ha Kackapa ,Appa“
Arda Hydro Power Cascade Scheme

f13. cTenHa

H=675m b, 4,

L=3380m Argg ;/{Va

Dam g Vo

H=67.5m e -
L=3380m fl3. , MiBaiinosrpan’

7 Ivailovgrad Dam
BEL|, ,,CTynen knapenen”
4 rpynmq-v
MowHoct = 60.0 MBT
Studen Kladenets HPP
4 units
Capacity = 60.0 MW

p. Kpymosrpan,

Krumovgrad JNerenpa Legend

flsoBupHa cTena
DA

=
o

Haceneno mscto
Settlement

BEL,

HPP

06w o6em = 188 mnu. m3
3ansta nnow = 15.25 kM2

Total storage = 188 minm?
Water surface area = 15.25 km?2

BEL, , Msaiinosrpan
3 rpynu
Mowgoct = 108 MBr

Capacity = 108 MW

f13. cTeHa
H=73.0m
L=2500m
Dam
H=73.0m
L=2500m

Ip. UBaiinosrpap,
Ivailovgrad

Kackapa ,,Appa“ e equHcTBEHATa CUCTEMA OT roNemMm
A30BUPW Y HAC, U3rPAJEHN B EHO Nopeyle, C o6LLa
Bogoc6opHa nnowy 5128 km2 n BKMOYBA TPU ronemu
xngposb3ena. OCHOBHOTO i NpeHa3HaueHue

€ NpOoKU3BOACTBO HA ENEKTPUYECKA EHEPTMS.

XNAPOBBL3EN ,,KbPOXKANN®

Arda Hydro Power Cascade

is the only hydro power

system in the country, which consists of large dams
built along one river valley with a total catchment area
of 5128 km2. It includes three large hydro power sites,
mainly used for electricity generation.

KARDZHALI HYDRO

POWER SITE
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HBBH
Max water level
331.50

[lBypenoBa UHKEKLOHHA 3aBECa
Two-range grouting curtain

Hanpeuen pa3spe3
Cross Section

Kopona
33145  Crest

Drrainage system




XuppoBb3en ,,Kbpaxanu“ e nbpeoTO CTHNANO

Ha Kackapa ,Appa“, usrpageH Ha 3 kv Haf rp. Kbpmxanu.

CTpouTencTeoTo My € M3NbIHEHO B Nepuofa
1957-1963 r., a ykpenutenHute MeponpuaTus
3a 3a3[paBsiBaHe Ha NieBus 6psar — o 1976 .

Xnpposb3en Kvpaxanu
Kardzhali Hydro Power Site

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

Kardzhali Hydro Power Site is the first stage

of Arda Cascade, built 3 km away from Kardzhali.
It was constructed in the period 1957-1963 and
the works for the left bank strengthening continued
till 1976.

A30BUP ,,KbPIKANN®

OBLLI OAHHK

MecTononoxexune no rp. Kepmkanu
BopgocbopHa obnact, kM2 1882
CpenHoroauiLeH nputok, M3/cek 30.5
[oguHa Ha nocTposiBaHe 1963
[pepHasHaueHne eNeKTPONpPOoU3BOLCTBO
3paBHsiBaHe Ha BofHaTa Maca rOANLLHO
BOZOXPAHUIALLE

3aBupeH 06em, MiH. M3 539.90
Hali-B1coko BOHO HUBO, M 331.50
Hali-B1icoko paboTHO BOJHO HMBO, M 324.30
Hait-Hucko paboTHO BOAHO HUBO, M 285.00
3ansta nnow, Km? 16.07
130BIPHA CTEHA

Tun 6ETOHOBA AbrOBa rpaBUTAYHA
BucounHa ot ocHoBarta, M 103.50
[bmKuHa No kKopoHata, M 402.89
KoTa kopoHa, M 331.45
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KARDZHALI DAM

BASIC DATA

Location near Kardzhali
Water catchment area, km? 1882
Mean annual flow, m3/s 30.5
Year of commissioning 1963
Use electricity generation
Water masses regulation annual
RESERVOIR STORAGE

Total storage, min m3 539.90
Max water level, m 331.50
Max operating water level, m 324.30
Min operating water level, m 285.00
Water surface area, km? 16.07
DAM

Type arch, concrete gravity dam
Height from foundation, m 103.50
Crest length, m 402.89
Crest level, m 331.45




Haumonanna enekrpuyecka komnanuna EAJ]
XnopoeHepruitHn Kackagu 1 530BMpy

MPENUBHUK
Tun n 6pon
Pasmep Ha npenuBHUTE Noneta, M

4 npenuBHYM Knanu
10.50/5.00

Bucoka BbniHa o6e3nedeH Bpbx 0.1%, m3/cek 6040
06110 NPen1BHO BOAHO KONNYECTBO

Mpy MaKCMMaHO BOAHO HNBO, M3/cek 3100
3afiBIKBaHe eNneKTPOMEXaHNYHO

OCHOBHW N3MYCKATENN
PemoHTeH 3aTBop

Tun n 6pon 4 TabneHn 3aTBoOpH
3anBmxBaHe CEepBOMOTOPK
Pa6oTeH 3aTBoOp

Tun n 6pon 4 TabneHn 3aTBOpU
3aaBmxBaHe CepBoOMOTOpPK
bpoin Ha u3nyckatenute 4
06Lwa nponyckaTenHa cnoco6HOCT, M3/cek 880
BEL| , KbPIDKATIA®

Tun Ha LeHTpanara noas30BMpHa
lap Ha Bogara, m 93
MakcumanHo BOfHO KOnnMuecTBo, M3/cek 162
Bpoit u TN Ha TypbuHuTE 4
WNHcTannpana motHoct, MBT 106
CpenHoroauLLIHO eNneKTponpon3BoacTeo, BTy 160
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SPILLWAY

Type 4 spill valves
Size of spillway bays, m 10.50/5.00
Peak of flood with probability 0.1%, m3/s 6040
Total spillway discharge

at max water level, m3/s 3100

Drive

BOTTOM QOUTLETS
Maintenance gate

Type and number

Drive

Operating gate

Type and size

Drive

Number of outlets

Total discharge capacity, m3/s

KARDZHALI HPP
Type of power plant

electro-mechanical

4 gates
servo-motors

4 gates
servo-motors
4

880

below reservoir

Water head, m 93
Max water quantity, m3/s 162
Turbines number and type 4
Installed capacity, MW 106
Mean annual electricity generation, GWh 160



XNAPOBBL3EN ,,CTYAEH KNAOEHEL"

Xugposw3sen ,,CTyaeH KnageHew” e BTOPOTO CTbrano
Ha Kackapa ,Appa“. srpagex e npu ¢. CTyaeH knageHed,
B nepuopa 1954-1957 r.

A30BWP ,,CTYAEH KNADQEHEL
OBLLW JAHHN

BonocbopHa obnact, kM2 3707.5
CpeneH oTTOK Ha p. Appa, m3/cek 55.21
[oauHa Ha nocTposBaHe 1958
MpeaHasHaueHne eNeKTPONpPON3BOACTBO
N3paBHABaHe Ha BoAHaTa Maca MHOTOrofINLLIHO
BOOXPAHUITULLIE

3aBupeH 06emM, MIH. M3 388
Hain-BuCoOKO BOAHO HUBO, M 227.40
Hain-Bucoko paboTHO BOAHO HUBO, M 225.00
Hail-Hncko paboTHO BOAHO HUBO, M 204.00
3anarta nnow, Km?2 27.80
A30BUPHA CTEHA

Tun 0eTOHOBA rpaBKUTaYHa
BucoumHa ot ocHoBata, M 67.5
[bmxnHa no kopoHarta, m 338
KoTa kopoHa, M 229.50
MPEMUBHUK

Tun MPenuBHM Knanu

bpoi n pasmepu, m 9 6pos 10.50/5.00

Bucoka BbnHa 06e3neueH Bpbx 0.1%, mM3/cek 6800
06110 NPenMBHO BOAHO KONNYECTBO
Mpy MaKCMManHo BOJHO HIBO, M3/cek 3600
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Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

STUDEN KLADENETS HYDRO
POWER SITE

Pa3pe3 npe3 0CHOBHUTE U3NycKaTenn
1 NpennBHUTE Knann
Cross Section of the Bottom Outlets
and the Spill Valves

HBPBH

Max operating

water level
225

| | 2295

Studen Kladenets Hydro Power Site is the second
stage of Arda Hydro Power Cascade, built near the Village
of Studen Kladenets in the period 1954-1957.

STUDEN KLADENETS DAM
BASIC DATA

Warer catchment area, km? 3707.5
Mean annual flow of Arda River, m3/s 55.21
Year of commissioning 1958
Use electricity generation
Water masses regulation perennial
RESERVOIR STORAGE

Total storage, min m3 388
Max water level, m 227.40
Max operating water level, m 225.00
Min operating water level, m 204.00
Water surface area, km? 27.80
DAM

Type concrete gravity dam
Height from foundation, m 67.5
Crest length, m 338
Crest level, m 229.50
SPILLWAY

Type with spill valves

Number and size, m 9 pcs 10.50/5.00

Peak of flood with probability 0.1%, m3/s 6800
Total spillway discharge
at max water level, m3/s 3600



Haumonanna enekrpuyecka komnanuna EAJ]
XnopoeHepruitHn Kackagu 1 530BMpy

ki~ 1 = -]y Pt 9

OCHOBHW N3MYCKATENN
PemoHTeH 3aTBOp
Bpoit Ha usnyckarenute 2

06Lwa nponyckartenHa cnocobHoCT, M3/cek 180
Tun n pasmepu apocen knanu @ 3200
RENEINGEGLE CEepBOMOTOP

Pab6oTeH 3atBop
Tun 1 pasmepu, M
3agBuxBaHe

TabneHn 3ateopun 2.00/2.50
CepBOMOTOP

BEL| ,CTYZEH KNALEHELL®

Tun Ha LeHTpanara noasa3oBupHa aepuBalioHHa

lNan Ha Bogara, m 65.8
MakcumanHo BogHO KONnMuecTBO M3/cek 120
Bpoit n TN Ha TypbuHuTE 4 QpaHcuc
WHcTanupana mouwHoct, MBT 60
CpeaHoroamLLIHO eNneKTponpom3BoacTeo, BTy 244

LAY

BOTTOM OUTLETS

Maintenance valve

Number of outlets 2
Total discharge capacity, m3/s 180
Type and size butterfly valves @ 3200
Drive servo-motor

Operating gate
Type and size, m
Drive

gates 2.00/2.50
servo-motor

STUDEN KLADENETS HPP
Type of HPP below reservoir, with derivation

Water head, m 65.8
Max spillway discharge, m3/s 120
Turbines number and type 4 Francis turbines
Installed capacity, MW 60
Mean annual electricity generation, GWh 244
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XUAPOBL3EN “UBANOBIPAL"

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

IVAILOVGRAD HYDRO POWER SITE

Xupposb3en ,lBaitnoBrpan” e nocnegHoTo cTbNano
OT eHepruiHarta Kackaga, nsrpageH Ha 13 Km
oT rp. Meannosrpan B nepuoga 1959-1964 r.

f130BUP ,NBANNOBIPAL"

OBLLUM JAHHN

MecTtononoxeHue 13 km ot WBaiinosrpan
Bopoc6opHa o6nact, km2 5127.8
CpeneH oTTOK Ha p. Apaa, ¥ cek 70.6
[oouHa Ha NocTposiBaHe 1964
[lpeaHasHaueHne eNeKTPONPON3BOACTBO
l13paBHsBaHe Ha BogHaTa Maca rOANLLHO
BOOOXPAHWITALLE

3aBupeH 06em, MiH. M3 157
Haii-B1CoKO BOLHO HMBO, M 130.75
Hai-Bncoko paboTHO BOBHO HUBO, M 120.20
Hai-Hucko paboTHO BOAHO HUBO, M 74.50
3angra nnoww, Km2 15.2
$130BIPHA CTEHA

Tun 6eTOHOBA rpaBuTayYHa 0bNeKYeHa

BucounHa ot ocHoBarta, m 73.09
JbmKu1Ha No kopoHata, M 250
KoTa kopoHa, M 131.00
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Hanpeuen pa3pes npes npenusHuka u BEL|
Cross Section through Spillway and HPP

_J181.00

Ivailovgrad Hydro Power Site is the last stage
of the cascade, built 13 km away from Ivailovgrad
in the period 1959-1964.

IVAILOVGRAD DAM

BASIC DATA

Location 13 km away from Ivailovgrad
Water catchment area, km? 5127.8
Mean annual flow of Arda River, m3/s 70.6
Year of commissioning 1964
Use electricity generation
Water masses regulation annual
RESERVOIR STORAGE

Total storage, min m3 157
Max water level, m 130.75
Max operating water level, m 120.20
Min operating water level, m 74.50
Water surface area, km? 15.2
DAM

Type concrete gravity dam, lighter construction
Height from foundation, m 73.09
Crest length, m 250
Crest level, m 131.00




Haumonanna enekrpuyecka komnanuna EAJ]
XnopoeHepritHn Kackamy 1 S30BMpK

[lonHa Bapa
Tailrace

MPENBHIK

Tun TBbP YENieH Ha [iBe HMBA
bpoii Ha npenuBHUTE NoneTa 6 (4+2)
06LLa abmKUHa, M 83.50
Bucoka BbniHa 06e3neveH Bpbx 0.1%, mM3/cek 7350
06110 Npen1BHO BOAHO KONMYECTBO

Mpy MaKCUMMaIHO BOJHO HIBO, M3/CeK 5250
OCHOBHI1 N3IMYCKATEJIN

Bpoit Ha u3nyckarenute 2
O6La nponyckartenHa cnocobHOCT, M3/cek 270

PemoHTeH 3aTBop
Tun n pasmepu, M
3afBuKBaHe
Pab6oTeH 3aTtBop
Tun n pasmepu, m
3agBnxBaHe

Tabnexu 3arsopu 2.20/3.20
CepBoMOoTOp

Tabnexn 3ateopu 2.20/3.20
CEepBOMOTOP

BEL ,IBA/NIOBrPAL"

Tun Ha LeHTpanata MoAA30BUPHA B A30BUPHATA CTEHA

[Map Ha Bopara, M 52
MakcumanHo BOIHO KONMMYecTBO, M3/cek 279
Bpoit u TN Ha TypbuHuTE 4
WNHcTannpana motuHoct, MBT 104
CpeaHoroauLLIHO eneKTponpon3BoacTeo, BTy 195
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SPILLWAY

Type fixed-crest, overflow spillway at two levels
Number of spillway bays 6 (4+2)
Total length, m 83.50
Peak of flood with probability 0.1%, m3/s 7350
Total spillway discharge

at max water level, m3/s 5250
BOTTOM QUTLETS

Number of outlets 2
Total discharge capacity, m3/s 270
Maintenance gate

Type and size, m flat gates 2.20/3.20
Drive servo-motor
Operating gate

Type and size, m flat gates 2.20/3.20
Drive servo-motor

[VAILOVGRAD HPP

Type of power plant below reservoir, inside the dam

Water head, m 52
Max spillway discharge, m3/s 279
Turbines number and type 4
Installed capacity, MW 104
Mean annual electricity generation GWh 195




KACKAZA ,,UICKbP*

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

ISKAR HYDRO POWER CASCADE
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Codus
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Kackapa ,,ickbp“ e n3rpaneHa B ropHOTO TeueHue
Ha pekara 1 06xBalla HelHNUS BOA0COOP OT N3BOPUTE
i po rpag Codus — 06wo 1046 km2. C u3rpaxnaHeTo
Ha Kackapa ,benmekeH — Cectpumo® e cbhapganeHa
Bb3MOXHOCT 32 NPEXBbP/sSHE HA AOMbAHUTENHU BOAK
oT Bopoc6opute Ha pekute Mapuua, Mecrta n Ctpyma
B NopeuneTo Ha p. Nckbp.

Kackapata BKNtouBa XuapoBb3en ,benn Vckbp®,
xuaposbaen ,Vickbp“ u net BELL

Xugposw3sen ,benn Uckbp® He ce ekcnnoatupa

0T npeanpusaTie ,A30BuUpK 1 Kackaon“. Ton e vact

0T obLiaTa BOROCHabAUTENHa cuctema Ha rp. Codus

1 o6xBaa s308up ,benu Mckbp®, nepusauus

u pepuBauuoHHute BEL, ,benn Uckbp®, ,Mana ubpksa“
1 ,CumeoHoBO".

Iskar Hydro Power Cascade is built on the river upper
stream and encompasses its catchment areas from

the river springs to the city of Sofia — 1046 km2 in total.
The construction of Belmeken — Sestrimo Cascade
created possibilities for transfer of additional water
quantities from the catchment areas of the rivers Maritsa,
Mesta and Strouma to the valley of Iskar River.

The Hydro Power Cascade consists of Beli Iskar
and Iskar Hydro Power Sites and five HPPs.

Beli Iskar Hydro Power Site is not operated by Dams

& Cascades Enterprise. It is part of the total water supply
system of Sofia City and consists of Beli Iskar Dam,

a derivation system and hydro power plants

with derivation — Beli Iskar HPP, Mala Tsarkva HPP

and Simeonovo HPP.
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XNAPOBL3EN ,,NCKbP*

ISKAR HYDRO POWER SITE

Xupposw3en ,lckbp® e BTOPOTO CTbMANo Ha kackapja
,/ckbp®. B cxemata My ca BKIIOUEHU S30BUPUTE
,Mckbp®, KokansHe®, ,MaHuapeBo® (He ce ekcnnoatmpa
0T npeanpusiTie ,A30BMpK 1 Kackamn*) n
nepusaumonHute BELL ,Macapen n ,KokansaHe®.

Mopaan U3MEHEHOTO MpefHa3HauYeHNe Ha X1apoBb3ena
MPON3BOACTBOTO Ha ENEKTPUUECKA EHEPTUS OT ABETE
LIEHTPaNu e CBENEeHO A0 MUHUMYM 1 TOil € NpeBbpHaT

B OCHOBEH BOJOM3TOYHMK HA BOJOCHA6ANUTENHATA
cuctema 3a rpag Codus.

Iskar Hydro Power Site is the second stage of Iskar
Cascade. Its system includes Iskar Dam, Kokalyane Dam,
Pancharevo Dam (not operated by Dams & Cascades
Enterprise), Pasarel HPP and Kokalyane HPP, which

are with derivation. Due to the changed utilization

of this hydro power site, the electricity generated

by these HPPs is reduced to minimum and the site

has become a main water source for the Sofia water
supply system.

BxopHa ganepus kom pa6otHn
aTBOpPN (Ha OCHOBHNA M3nygkaTen
Bntry gallery to th operating?zalves
sz Of the boftom outfet
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HBBH
Max water ' .
level 517 50

Hanpeuen paspe3 npe3 npenusaem 610k
Cross Section of Overflow Block in the Dam

A30BUP ,,ICKbP“

OBLLM OAHHW
MecTononoxeHue

Hapg c. Macapen

[TocTpoeH Ha peka Vckbp
Bopoc6opHa o6nact, km2 1046
[oouHa Ha nocTposiBaHe 1956
[penHasHaueHne eneKTPONpPOoKU3BOACTRO,
BOAOCHabasBaHe
13paBHsiBaHe Ha BofHaTa Maca MHOFOrOIULLIHO
BOOOXPAHUITALLE
3aBupeH 06em, MiH. M3 655.30
[ToneseH o6em, MiH. M3 601.90
Haii-B1coko BOOHO HMBO, M 817.50
Hait-B1coko paboTHO BOAHO HUBO, M 816.00
Haii-H1cko paboTHO BOAHO HUBO, M 783.00
3anarta nnow, Km2 29.50
$130BUPHA CTEHA
Tun GEeTOHOBA rpaBnTayHa
BucouuHa ot ocHoBarta, m 74.00
[bmxuHa no kopoHara, m 204.00
Kota KopoHa, m 817.65
MPEMMUBHUK
Tun MPENINBHY Knanu

bpoi1 Ha npenuBHuTE Noneta 2
Pa3mep Ha cermeHTuTE, M 12.00/4.00

Bucoka BbnHa o6e3anedeH Bpbx 0.01%, m3/cex 3200
06110 NPenrBHO BOAHO KONMMYECTBO

npu MaKCUMaIHO BOAHO HMBO, M3/ceK 612
3apBmxBaHe eneKTPOMEXaHNYHO
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ISKAR DAM

BASIC DATA

Location above the Village of Pasarel
Built on Iskar River
Water catchment area, km2 1046
Year of commissioning 1956

Use electricity generation,

water supply

Water masses regulation perennial
RESERVOIR STORAGE

Total storage, min m3 655.30
Usable storage, min m3 601.90
Max water level, m 817.50
Max operating water level, m 816.00
Min operating water level, m 783.00
Water surface area, km? 29.50
DAM

Type concrete, gravity dam
Height from foundation, m 74.00
Crest length, m 204.00
Crest level, m 817.65
SPILLWAY

Type with spill valves
Number of spillway bays 2
Segments size, m 12.00/4.00
Peak of flood with probability 0.01%, m3/s 3200
Total spillway discharge

at max water level, m3/s 612

Drive electro-mechanical
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Bop,ossemua Kyna
Intake Tower
| |823.00
'l HBPBH
Max operating
ﬁm i&erlevel

Cr. 6. 1p. D=380m L=143m

Reinforced J=13.4%

concrete pipeline
OCHOBHW 3IMYCKATENN BOTTOM OUTLETS
PemonTeH 3aTBop Maintenance gate
Tun 1 pasmepu, M caBauy 3.50/4.35 Type and size, m gates 3.50/4.35
3anBmxBaHe CepBoOMOTOpU Drive servo-motors
Pab6oTeH 3aTtBop Operating valve
Tun n pasmepn JPKOHCBH Type and size Johnson’s slide valve
3aaBmxBaHe eNEeKTPOMEXAHUYHO Drive electro-mechanical
06Lwa nponyckaTenHa cnoco6HoOCT, M3/cek 128 Total discharge capacity, m3/s 128
bpoit Ha u3nyckarenute 2 Number of outlets 2
BEL| ,MACAPEN* PASAREL HPP
Tun Ha ueHTpanara AepuBaLUnoHHa Type of power plant with derivation
lap Ha Bogara, m 116 Water head, m 116
MakcumanHo BOfHO KOnMMYecTBo, M3/cek 19.5 Max spillway discharge, m3/s 19.5
Bpoit n TN Ha TypbuHuTE 2 QpaHcuc, Turbines number and type 2 Francis turbines

1 Banuapos and 1 turbine manufactured

WHcTanupana mouwHoct, MBT 33 by Vaptsarov Factory
Pexum Ha ekcnnoaraums BOOCHAbAMTENEH Installed capacity, MW 33

40

Operational mode for water supply
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A30BUP ,,KOKANAHE" KOKALYANE DAM

CuTyauus Ha cTeHata
Dam Layout Plan

1\9

18

695

€20
f13oBup ,KokansHe“ nspasHsBa npepaboTeHUTe BOAM Kokalyane Dam regulates the waters turbined by Pasarel
ot BEL| ,Macapen” v Te3u 0T AOMbAHUTENHATA HPP and the waters coming from the additional inflow
MPUTOYHOCT Ha BOOCHOpaA. 30BMpHATA CTEHA € of the catchment area. The dam is concrete, gravity type,
6ETOHOBA rpaBnTayHa ¢ BUCoUnHa 27.0 M, a 06LWMAT 27 m long, and its total reservoir storage is 2.7 min ms.
3aBUPEH 06EM Ha BOAOXPAHUNNLLETO € 2.7 MIH. M3, The spillway is an over-flow type, consisting of three
[TpennBHUKLT € YeneH, CbCTaBeH OT TP MPESIUBHN spillway bays, equipped with spill valves, with discharge
M0seTa, CbOPbXEHU C MPENUBHY KNanu, U NPoBeXaa capacity of 660 m3/s.

3

660 m/cek. Kokalyane HPP has 22.4 MW installed capacity
BELL ,,Kokansine“ e ¢ nHctanupasa mowHoct 22.4 MBT and has been designed for 73.0 min kWh annual
1 MPOEKTHO rOAMLLHO NPoKu3BOACTBO 73.0 MAH. KBTy. electricity generation.

HanpeueH pa3pes npe3 npennBHUKa U eHeproracutens
Cross Section through Spillway and Stilling Basin
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KACKALA ,,PUNA®

RILA HYDRO POWER CASCADE

f13. “Kanuu“ Kalin Dam

Betoxosa cTena Concrete dam
Bucounna Height — 15 m
Abmkuna Length — 396 m

06em Storage — 1.02 x 106 m3
Bopoc6opha nnow,

Catchment area — 1.62 km?
3ansTa nnowy

Water surface area — 350 decars
Kora HBBH

Max water level — 2394 m
Bxs.“Monuun*
Polichi Water Catchmg

o2 o

et
Wt Topa kamepa, V = 20
‘{@x\ Upper chamber, V = 20
Kora Level - 2385.20

Tonua kamepa, V = 30 m3
Lower chamber, V = 30 m3
Kota Level - 2328.00

3a BEL, “Kanuu“
Towards Kalin HPP

Cxema Ha s3oBupute ,,Kanun“, £
~Manbk Kanus“ n ,,Kaparbon“ oF
Scheme of Kalin Dam, §5 . "Kaparson” Karagiol Dam
Malak Kalin Dam and Karagiol Dam $§§ KamenHosugana cresa Rock-fi, masonry dam
S Bucoumna Height —17.5 m

OTKpUT 6€TOHOB Kanan

Open concrete channel §.§ Water surface area — 17 decars
=483m KN Kora HBBH
3 Max water level - 2451.14 m

Abmxuna Length — 186 m

06em Storage — 2.20 x 106 m3

Bopoc6opHa nnow, Catchment area — 0.40 km2
3anara nnow, Water surface area — 90 decars
Kota BH Water level — 2364 m

Kota apHo Bottom level — 2314 m

Kota Bopos3emane Water intake level — 2320 m

Bpemcéepr L =420 m
Jinnyroad aH=170 m

A 256392
Bpbx ,,Kanuu*
Kalin Peak

3. “Manbk Kanuu*“ Kalin Dam

’falu.,,- betonosa crexa Concrete dam
Bucounna Height — 3.80 m
Abmxuna Length — 55 m
06em Storage — 19.4 x 103 m3
Bopoc6opha nnow,

Catchment area — 1.62 km?

Map,
4lin Tunn’;

3ansTa nnow,

fl3oBupuTe oT Kackapa ,,Puna“ ce Hammpar B
ceBepo3anafHus fsn Ha Pvuna nnaHuHa 1 ca Hal-BUCOKO
Pa3nonoXeHNUTe XUOPOTEXHIYECKN CbOPbXEHNUS Y HaC.
TpuTe f30BMpa ca GyHKLMOHANHO CBbP3aHu B 06LLa
XWUAPOCUCTEMA, KOSTO YNaBs U akymynupa BOAuUTe oT
TpuUTE BOAOCOHOPHI GaceiiHa ¢ 06La nnowy 2.6 Km?

11 rM NOAABa 3a eHepruitHa npepatoTka Ha
BOAHOENEKTpUYecKuTe LeHtpanu ,Kanui“, ,Kamenuua“,
,Mactpa“ u ,Puna“.

CTpomTencTBoTO Ha Kackajata e M3BbpLUBAHO
B nepuopa 1924-1953 r.

The Rila Cascade dams are situated in the north-
western part of Rila Mountains. Their location is the
highest of all the hydraulic facilities in the country.

The three dams are connected in a common hydraulic
system, which catches and accumulates the waters
from three catchment zones covering a total area

of 2.6 km? and takes them to Kalin HPP, Kamenitsa HPP,
Pastra HPP and Rila HPP for electricity generation.

This hydro power cascade was built in the
period 1924-1953.

NABELL “Kanu*
Kalin PSHPP
4500 kw

BEL| “Kamenunua“
Kamenitsa HPP
3375 kW

o |
BEL| “Mactpa”“

Pastra HPP

5520 kW

5125 r BFI.l “Puna“
T i Rila HPP
3 9950 kW

A13. “Kanun*
Kalin Dam

f13. “Kaparbon”
Karagiol Dam

Dupnishka Bistritsa River

. 'p. JOynuunwka bucrpuua

Cxema Ha sizoBupure ,Kanun“,
»Kaparbon“, ,BEL| - rpyna Puna“
BepTtukaneH paspes
Scheme of Kalin Dam,
Karagiol Dam, Rila Group HPPs
Vertical Section
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A30BWP ,MANTbK KAJTNH"

f1zoBup ,,Manbk Kanuu“ e Hail-BUCOKO pasnonoxeH

B Kackafara 1 B cTpaHata. [locpeacTBoM TyHen BOAuUTe
My Ce MPexBbpiAT B A30BUP ,Kanuu®. 130BMpHaTa cTeHa
e OETOHOBA rpaBuTaYHa C MaKCcUManHa BUcoYnHa 3.8 m,
a 06LLWST 3aBUPeH 06eM Ha BoaoXpaHUIALLETO € 0.02 mMiH. M3,

A30BUP ,,KANINH®

f1zoBup , Kanuu“, makap v ¢ no-ronsm 3aBupeH o6em —
1.02 MnH. M3, He e B CbCTOSIHWE [ia Perynupa oTToka Ha
BOA0CGOpHATA 06M1ACT, KOETO € HANOXMIO N3TPXEAHETO
Ha TPETO BOLOXPaHWMNLLE, CBbP3aHO C MbpBUTE [BE.
$130BMpHaTa cTeHa e 6eTOHOBA rpaBUTaYHa C BUCOUMHA
15.0 M 1 ibmKmMHa no kopoHata 396.0 m.

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

MALAK KALIN DAM

Malak Kalin Dam is the dam with the highest location
in the cascade and in the country. Its waters

are transferred through a tunnel to Kalin Dam.

The dam is concrete, gravity type, 3.8 m high,

with total reservoir storage of 0.02 min m3.

KALIN DAM

Kalin Dam, though having a larger total storage
equal to 1.02 min m3, is not able to regulate

the water flow from the catchment area, which has
necessitated the construction of a third storage
reservoir connected with the other two reservoirs.
The dam is concrete, gravity type, 15.0 m high
and with 396.0 m crest length.

HBPBH
Max operating
water level 2379.90 (@,

f130BupHa cteHa ,Kanuu“. Hanpeuen pa3spe3 Ha BOB0B3EeMaHETO
Kalin Dam. Water Intake Cross Section

Kopona
Crest 238(

Jlerenpa Legend
1 —T'py6n pewerkn
Grids
2 —Mnowanka Ha KopoHata
Crest site
3 — BepTnkanHa waxra, 3aycTsauia
B TyHena ,Kanuw — Kaparbon“
Vertical pit ending into
Kalin — Karagiol Tunnel
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A30BUP ,,KAPArbON*

flzoBup ,,Kaparbon® e Hain-roniMoTo BOAOXpaHMNNLLE
Ha Kackapara, KoeTo My No3BoNsiBa fia Perynmpa Kakto
0TTOKA OT COOCTBEHUS CI BOAOCOOP, Taka 1 Ha
ocTaHanuTe ABa 7308Mpa. MpexBbpisSHETO Ha BOAUTE
cTaBa nocpeacTBoM TyHena ,KanuH — Kaparbon®©.
f130BMpHATa CTEHa e KaMeHHO3MAAHa C BOAOMNbTEH
eKpaH, ¢ BucounHa 19.5 m 1 gbmxuHa no KopoHara
186.0 m. 06LWMAT 3aBMPEH 06eM HA BOLOXPAHUNNLLETO
e 2.2 mnH. m3. Tpe3 2006 r. 3a nogobpsBaHe

Ha BOAOMNbTHOCTTA HA BOLHWS OTKOC Ha 30BUpHATa
CTEHa € MoNoXeHa reomembpaHa.

KARAGIOL DAM

Karagiol Dam is the largest storage reservoir in the
cascade which allows both regulation of the water flow
from its own catchment area and from the other two
reservoirs. The waters are transferred through a tunnel
called Kalin — Karagiol. The dam is rock-fill, masonry
type with a waterproof shield, 19.5 m high and with crest
length of 186.0 m. The total storage of the reservoir

is 2.2 min m3. In 1996 a geo-membrane was installed
for improving the water-tightness of the upstream batter.

HBPBH
Max operating water level 2364,80

Pa3pes npe3 0CHOBHUS u3nycKaresn
Bottom Outlet Cross Section

Over a 50 kg rock
stones arranged by




KACKAOA ,,METPOXAH"

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

PETROHAN HYDRO POWER
CASCADE

Cxema Ha kackapa ,,lletpoxan® o
0
Petrohan Cascade Scheme & L
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Kackapa ,,llerpoxaH” e u3rpafeHa B nepuopa
1947-1957 r. no ceBepHUTE CKNOHOBE Ha 3anagHa
Crapa nnaHuHa, Ho cbbupa BOAKM 1 OT ABETE CTPaHu
Ha Bogogena ¢ o6uwa BogocbopHa nnoul 128.91 km2.

Llenta Ha Kackagara e 13non3BaHeTo Ha BoANTE
3a 106MB Ha eneKTpMYecka eHeprus u 3a
BOOCHabasBaHe Ha rpag MoHTaHa, rpag Bpaua
1 40 HaceneHn mecTa OT IBETE 06NacTy.

Kackapara BK/oUYBa TPU U3PABHUTENS U TPU
BO[IHOENEKTPUUYECKN LEHTPaN.
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Petrohan Hydro Power Cascade was built in the period
1947-1957 along the northern slopes of the western part
of Stara Planina Mountains. It collects the waters from

both sides of the watershed with a total catchment area
of 128.91 kmz2.

The cascade is used for electricity generation and water
supply for the towns Montana and Vratsa and 40
other settlements in the two regions.

The cascade consists of three dams and three hydro
power plants.
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s E K “
Z_ = ackapa ,,lletpoxan”. BepTukanHa HapnbXHa cxema
g e = Petrohan Hydro Power Cascade. Vertical Longitudinal Scheme
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Kauan ,,Ctpyrapauua“
Strugarnitsa Channel
L =29062m

—

Kanan ,,Tunckn — Cpe6bpHa“ Ginski — Srebarna Channel
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BK
Surge tank
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N3PABHUTEN ,,NETPOXAH® PETROHAN DAM

W3paBuuten ,,Merpoxan” e ¢ 061 3aBUPEH 06eM Petrohan Dam has a total reservoir storage

0.14 mnH. m3. Toil cbbupa 1 U3paBHABA BOANTE, YNOBEHN of 0.14 min m3. It collects and regulates the waters

oT nputounTte Ha pekute CpebbpHa, MMHCKa U Mickpeuka, caught from the tributaries of Srebarna River, Ginska
OTBE/EHMN Ype3 eaHOVMEHHN JepuBaLmn. River and Iskretska River, taken with derivations having

the same names.
BEL, ,MeTpoxan® e nepuBauMoHHa, ¢ MHCTanMpaHa

moLLHocT 7.8 MBT 1 cpeaHOroaunLLHO NPON3BOACTBO Petrohan HPP is a power plant with derivation, with
21.2 mnH. KBTu. 7.8 MW installed capacity and 21.2 min kWh mean
annual electricity generation.
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Boji0B3eMHO CbOpbXEHUe
Water intake facility

3aycTaHe
Ha iepuBauus
,,Cpe6bpHa — MHckmn*
Srebarna — Ginski
derivation end

—

W3pasuuten ,Metpoxan”. Cutyauus
Petrohan Reservoir. Layout Plan

Xuxa ,MeTpoxan” — e
Petrohan mountain rest-house

3aycTBaue

Ha pepusauus
,Mckpeuka“
Iskretska
derivation end

WV

N3PABHWTEN ,,0CTPA YYKA"

OSTRA CHUKA DAM

N3pasuuten ,,0cTpa uyka® e ¢ 061 3aBUPEH 06EM
0.03 mnH. M3, cbbupa 1 13paBHsABa BOAUTE, NPEPaBOTEHN
ot BEL| ,MeTpoxaH® n cbbupatenHute kaHanu.

BEL| ,,bbp3us® e nepuBauMoHHa, ¢ NHCTanMpaHa
motHocT 8.0 MBT 1 cpegHOrogmMiiHoO npon3BoaCcTBO
20.3 mnH. KBTu.
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Ostra Chuka Dam has a total reservoir storage

of 0.03 min m3. It collects and regulates the turbined
waters from Petrohan HPP and the waters from

the collecting channels.

Barzia HPP is a power plant with derivation, with 8.0 MW
installed capacity and 20.3 min kWh mean annual
electricity generation.
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N3pasnuten ,,0ctpa uyka“. HapnbXeH pa3pes Ha 0OCHOBHUA U3NycKaTen n NpennBHNKa
Ostra Chuka Reservoir. Cross Section of Bottom Outlet and Spillway

By i
T 1
200 W3nyckaren ot Bopo3semaneTo

utlet from the water infake

N3PABHUTEN ,,KIINCYPA* KLISOURA DAM

W3pasuunten ,Knucypa“ e ¢ 06y 3aBupeH 06em
0.05 mnH. m3. Tol cbbupa 1 n3paeHaBa NpepaboTeHNTe
Boau ot BEL| ,Bbp3nsa“ 1 ynoBeHuTe Boau OT PeKnTe

Bbp3us n Wnpune.

BELL ,,Knucypa“ e nepuBaunoHHa, ¢ MHcTanmpaHa
moLHocT 3.5 MBT 1 cpeaHOrofunLLHO NpON3BOACTBO

12.1 mnH. KBTu.

from Barzia River and Shirine River.

annual electricity generation.

Kackapa ,,Metpoxan” — uspasxuren ,Knucypa“. )
TunoB HanpeyeH paspes npes orpagHata aura f

Petrohan Cascade — Klisoura Dam. Typical Cross Section
of the Embankmen

[penaxua Tpb6a

Drainage pipe

050 IE
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Kilsoura Dam has a total reservoir storage
of 0.05 min m3. It collects and regulates the turbined
waters from Barzia HPP and the waters caught

Klisoura HPP is a power plant with derivation, with
3.5 MW installed capacity and 12.1 min kWh mean
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KACKAZA ,,MNPNHCKA PIRINSKA BISTRITSA
BUCTPULIA® HYDRO POWER CASCADE

Kackapa ,,lTupnHcka buctpuua“ e nsrpaneHa B Pirinska Bistritsa Hydro Power Cascade is built along
MOPeYneTo Ha eAHOMMEHHATA peKa, KOSTO cboupa 0TToKa the valley of a river having the same name, which collects
C1 OT toro3anagHuTe cknoHose Ha MupuH, ¢ 06uia its waters from the south-western slopes of Pirin
Bopoc6opHa nnowy 134 km2. Cuctema OT BOOXBaLLaHus, Mountains, with a total catchment area of 134 km2,
cbbupaTenHn KaHanu 1 aepuBauu 0TBeXaa BoauTe B [iBa A system of water catchment areas, collecting channels
13PABHUTENS, NOL KOMTO Ca U3rpafeHn aBe and derivations takes the waters to two reservoirs below
BOLHOENEKTPUYECKM LeHTpanu. [MaBHOTO which there are two power plants. The cascade was
npenHasHayeHne Ha Kackagara, nocTpoeHa B nepmoaa built in the period 1979-1992 and it is mainly used
1979-1992 r., e NpoOM3BOACTBO Ha eNEKTPMYECKa for electricity generation and irrigation.

EHeprua n HanosasaHe.

RO Kackapa ,,Mupuncka buctpnua“. Beptukanta cxema
Byala Water Catchment Area Pirinska Bistritsa Hydro Power Cascade. Vertical Scheme

Bxs. 3
Water Catchment Area 3

uesen upasuuren ,Mupun*
Pirin Daily Reservoir

Bxe. 4
Water Catchment Area 4’
Bxs. 4”
ter Catchment Area 4"

Inverted Pipe and Channel

Jiokep n kanan

5 Bxs. ,YepHa“ ggﬁ;"ﬂﬁ’&ﬁ:&?&%%"m DxeseH uspaeuuten ,,CnaxHueso”

Bxs. ,Jlbku“ Han [ 00w Cherna Water Spanchevo Daily Reservoir

Laki Water hae Catchment Area. gyg ™ 11o6pa moka Q,=0.67m s W =35 000m?

Catchment  E=efe . Channel 0,0.73m8/  Dobra Laka Water
T

Area 43.00m o Catchment Area
Hanopen Tpu6onposon 7 ,.-"' ‘
k - .

Penstoc

781,00

72.00m; H=47E.00 Cnmme [T e
Bxs. ,,Mupurcka bucty
Pirinska Bistritsa Water Catchment Area Kanan Kawan Kawan Kanan Kanan
& =7 B0
BELL ,,Mupun* Channel Channel|]  Channel Channel Channel
Lea50m  L=10.00m 2836 4250

L=1a3.0¢
Pirin HPP

OTnuBeH Kanan
Derivation Channel

N=21200 kW L=1088 0¢

311,00

Hanopen Tpu6onposos

Penstock. =

L=2241.50

BEL, ,,Cnanueso” [lHeBeH n3pasHuTen

Spanchevo HPP, Daily Reservoir
Hp=438.00m W =50 000

Q=7 Blrls
N=28000 kW
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Haumnonanna enektpnuecka komnanus EAJ
XugpoeHepriiiHn Kackagm 1 S30BMpy

N3PABHUTEN ,,MAPUH"

PIRIN RESERVOIR

W3pasuuten ,Mupun” e ¢ 061 3aBupeH 06em 0.06 MAH.

m3. Toi cbbupa 1 n3paBHABA BOANTE OT HaN-TOpHaTa
yacT Ha Kackagara HenocpeacTBEHO Mof IMaBHOTO
OUNN0 Ha NNaHuHaTa, NPeHeceHn OT AepuBaLus.

BELL ,,MupnH* e nepuBaumoHHa, ¢ MHCTanMpaHa
moLHocT 21.0 MBT 1 cpegHOroanwHO NpoM3BoLACTBO
36.7 MnH. KBTu.

N3PABHUTEN ,,CNAHYEBO*

Nerenpa
Legend

© Ochosen Husenaven penep, 3 6pos
Main bench mark, 3 pes

« Husenauen penep Ha Geroxos 6opatop, 23 6pos
Bench mark of concrete curb, 23 pes

+ Hugenauen penep Ha GeToHoB Gnok, 8 6pos
Bench mark of concrete block, 8 pcs

o Hugenaven penep wa noanopua crewa, 3 6pon
Bench mark of retaining wall, 3 pcs

o Muesomerpu Piezometers

1 - Mpenaxen wason Ne 1, necen
Drainage outlet No. 1, right

2~ [ipenaxen wason Ne 2, nse
Drainage outlet No. 2, left

3~ lipenax
Drainage

Pirin Reservoir is with a total storage of 0.06 min m3.
It collects and regualtes the waters from the highest
part of the cascade right below the main mountain
watershed, brought by derivation.

Pirin HPP is a power plant with derivation, with
21.0 MW installed capacity and 36.7 min kWh mean
annual electricity generation.

SPANCHEVO RESERVOIR

W3pasuuten ,,CnaHueBo” e ¢ 061 3aBupeH o6em 0.04
MiH. M3, Toi cbbupa 1 n3paBHsBa BOLUTE, NPEPabOTEHN
ot BELL ,MupuH“ n ynoseHute Boan ot p. MupuHcka
buctpumua, npeHeceHu oT Aepusauns.

BEL, ,,CnaHueBo” e fiepuBaLMOHHA, C UHCTANMpaHa
moLHocT 28.0 MBT 1 cpegHOroauwHO NpoM3BOACTBO
49.7 mnH. KBTu.

a0

[HeBeH u3pasxuten ,,Cnanueso”. Cutyauns
Spanchevo Daily Reservoir. Layout Plan

Nerenpa
Legend
1 - Tnaswa pepusauus
Main derivation
2 - 061MUOBLYHM CTEHN
Lining walls
3 - Mapaner Parapet
4 - BrusHo copuxenue Inflow facility
5 — Tpancnopte kawan Transportation channel

6 - BOROB3EMHO ChOPLXEHNE
Water intake facilty

7 - Anaparha kamepa Valve chamber

8 - Hanopen Tpu6onposon Penstock

9 - Orpanva GeToHoBa cTeHa
Round concrete dam

10 - Pamna 3a BnU3aHe Ha MEXaHU3ALNSI B WIPABHUTENS

Ramp for machines entry into the reservoir

Spanchevo Reservoir is with a total storage

of 0.04 min m3. It collects and regulates the turbined
waters from Pirin HPP and the waters caught from
Pirinska River and transferred with derivation.

Spanchevo HPP is a power plant with derivation,
with 28.0 MW installed capacity and 49.7 min kWh
mean annual electricity generation.



XWAPOBBL3EN ,,ANIEKCAHOLP
CTAMBOJINIACKN“

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

ALEXANDER STAMBOLIYSKI
HYDRO POWER SITE

Xugposw3en ,AnekcaHgbp Ctaméonuiickn“ e nsrpaneH

Ha p. Pocnua, KosiTo cbGupa BOAWUTE CU OT CEBEPHUTE
cknoHoBe Ha LlentpanHa Ctapa nnannHa. Bogoc6opHara
11 obnact fo s3o0Bupa e 1478 km2. B cxemara Ha
X1ApOBb3ena ca BKMoUYeH! S30BUp ,,AneKkcaHabp
Cram6onuitckin® 1 Tpy BOAHOENEKTPUUECKN LIEHTPaANN

¢ o6uia paboTtHa mowHocT 10.240 MBT.

Alexander Stamboliyski Hydro Power Site is built

on Rositsa River, which collects its waters from

the northern slopes of the central part of Stara Planina
Mountains. The water catchment area reaching

the reservoir is 1478 km2. The hydro system consists
of Alexander Stamboliyski Dam and three hydro power
plants with 10.240 MW total operating capacity.

Cutyauus Ha cTeHaTa
Dam Layout Plan
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Haumonanna enekrpuyecka komnanuna EAJ]
XnopoeHepruitHn Kackagu 1 530BMpy

f130BUP ,,ANEKCAHALP CTAMBOJINIACKIN“

ALEXANDER STAMBOLIYSKI DAM

OBLLN OAHHI

MecTtononoxeHue 18 km o7 rp. [aBnukeHun
lMocTpoeH Ha peka Pocuua
BopgocbopHa obnact, km?2 1478
[oguHa Ha nocTposiBaHe 1953
lpeagHasHaueHne KOMMANEKCHO
13paBHsBaHe Ha BogHaTa Maca MHOTOrOANLLIHO
BOOXPAHUITALLE

3aBupeH 06em, MiH. M3 205.5
lMoneseH obem, MH. M3 200.0
Haii-B1COKO BOHO HUBO, M 190.75
Haii-B1coKo paboTHO BOAHO HUBO, M 185.00
Haii-H1cko paboTHO BOAHO HUBO, M 164.00
3anarta nnotw, Km2 11.44

BASIC DATA

Location

Built on

Water catchment area, km2
Year of commissioning
Use

Water masses regulation

RESERVOIR STORAGE

Total storage, min m3
Usable storage, min m3

Max water level, m

Max operating water level, m
Min operating water level, m
Water surface area, km?
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18 km away from Pavlikeny

Rositsa River
1478

1953
multi-purpose
perennial

205.5
200.0
190.75
185.00
164.00
11.44



$130BIPHA CTEHA

Tun KameHHo3naaHa
[TpoTuBodUNTpaLMOHHA

nperpaga CTOMaHOGETOHOB eKpaH

BucoumHa ot ocHoBarta, M 66.0
[naBeH AepuBaLMOHEH KaHan ¢ Ab/mKnHa 6.5 Km
1 6E3HAMOPHN TYHENN C 00LLa AbMKNHA 4.7 KM

[bmxuHa no kopoHara, m 300.0
Kota KopoHa, m 190.70
MPEMUBHUK

Tun TpaHLUeeH
JbmxuHa, m 76.80

Bucoka BbnHa o6eaneueH Bpbx 0.1%, m3/cek 4820
06110 Npen1BHO BOAHO KONUYECTBO NpU
MaKCUMaJIHO BOJHO HNBO, M3/CeK 1500

OCHOBHI N3MYCKATENN
PemoHTeH 3aTBop

Tun 1 6pon 2 nnb3ralyy ce Tabnm
3afBnxBaHe eNeKTPOMEXaHNYHO
bbpsonapawm 3atBopn

Tun 1 6pon 2 POnKoBYU Tabnm
3afBnxBaHe XUAPaBANYHO

Pa6oteH 3aTBOp

Tun 1 pasmepu IbxoHcbH @ 1800

3afBnxBaHe eneKTPOMEXaHNYHO
06La nponyckaTenHa cnoco6HOCT, M3/cek 100.0
Bpoin Ha u3nyckatenute 2

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

DAM

Type rock-fill, masonry dam
Waterproof reinforced
component concrete shield
Height from foundation, m 66.0

Main derivation channel, 6.5 km long
and free-flow tunnels with total length of 4.7 km

Crest length, m 300.0
Crest level, m 190.70
SPILLWAY

Type trench type
Length, m 76.80
Peak of flood with probability 0.1%, m3/s 4820
Total spillway discharge

at max water level, m3/s 1500
BOTTOM QUTLETS

Maintenance gates

Type and number 2 slide gates
Drive electro-mechanical
Emergency gates

Type and size 2 rolling gates
Drive hydraulic
Operating valve

Type and size Johnson’s slide valve @ 1800

Drive electro-mechanical
Total discharge capacity, m3/s 100.0
Number of outlets 2

HBBH

Max water level

Hanpeuen paspes 11/12
Cross Section 11/12

TipuHoBCKN BapoBuK
Limestone




Haumnonanna enektpnuecka komnanus EAJ
XugpoeHepriiiHn Kackagm 1 S30BMpy

XNAPOBBL3EN ,, KOMPUHKA® KOPRINKA HYDRO POWER SITE

XuppoBb3en ,,KonpuHka“ e narpageH Ha p. TyHaXa, Koprinka Hydro Power Site is built on Tundzha River,
KOSITO CbbUpa BOAMTE CU OT IOXKHUTE CKIIOHOBE which collects its waters from the southern slopes of the
Ha LieHTpanHa Ctapa nnaHuHa n CeBepHUTE CKNOHOBE central part of Stara Planina Mountains and the northern
Ha CpegHa ropa. BogocbopHarta o6nact o A30Bupa slopes of Sredna Gora Mountains. The water catchment
e 861 km2. [IpeaHasHaueH e 3a akymynupaHe area reaching the dam is 861 km2. This hydro site is

1 KOMMIEKCHO M3M0JI3BaHe HA BOAUTE 32 HANosBaHe, used for waters accumulation and their utilization for
eHeprofo6ms, BOAOCHabAABaHE, CNOPT 1 OTANX. irrigation, electricity generation, water supply, sports

B cxemarta My ca BKIOUEHU eanH A30BuUp, TPK and recreation activities. Its system consists of one dam,
13PaABHUTENS 1 ABE BOAHOENEKTPUYECKN LiEHTPanN. three regulating reservoirs and two hydro power plants.

‘“‘_ﬂln"
@“‘ Ve

1 - Kamennosupana yact Stone masonry part L= 488.00 m 7 - Hanopen Tpb6onpoBoa Ha BELL HPP penstock (@ 3200

2 — Kamennonacunna vact Rock-fill part L= 488.00 m 8 — OcHoBen u3nyckaren Bottom outlet 2 ¢ 1800

3 — 3emHonacunna aura Earth-fill part L= 346.00 m 9 — Boposemna kyna Intake tower

4 — Npenusnn knanu Spill valves — 5 pcs 10 — ABapuiinn 6bp: pu Emergency gates

5 — Bup3otok Quick flow 11 — Pa6otin 3atBopu Tun [xoHcwbH Operating valves — Johnson's slide valves
6 — BELL ,,Konpunka“ Koprinka HPP 12 — Kem rnaBen cunoe kanan Towards the main HPP channel
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Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

A30BUP ,,KOMPNHKA® KOPRINKA DAM

HanpeueHn pa3pe3 npes BogoB3emanerto u BEL ,,Konpnxka“
Cross Section through Intake and Koprinka HPP

| g
; [
N = ? ...... : e

OBLLUN JAHHN BASIC DATA
MecTtononoxexue [0 rp. Kasannbk Location near Kazanlak
MocTpoeH Ha peka TyHmKa Built on Tundzha River
Bopoc6opHa o6nact, Km? 861.40 Water catchment area, km? 861.40
loanHa Ha NOCTpOsIBaHe 1955 Year of commissioning 1955
lpenHasHaveHne eN1eKTPONPON3BOLCTBO, Use electricity generation,

HanosiBaHe, BOAOCHAbOABaHe irrigation, water supply
13paBHsABaHe Ha BogHAaTa Maca rOANLIHO Water masses regulation annual
BOOOXPAHUITALLE RESERVOIR STORAGE
3aBupeH 06em, MIH. M3 142.40 Total storage, min m3 142.40
Haii-B1COKO BOHO HUBO, M 391.70 Max water level, m 391.70
Hain-Bucoko paboTHO BOAHO HUBO, M 391.00 Max operating water level, m 391.00
Hair-Hucko paboTHO BOAHO HUBO, M 368.30 Min operating water level, m 368.30
3anqta nnow, Km2 12.483 Water surface area, km? 12.483
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Haumonanna enekrpuyecka komnanuna EAJ]
XnopoeHepruitHn Kackagu 1 530BMpy

S130BNPHA CTEHA

Tun KaMeHHO31AaHa 1 3eMHOHAcKMHa aura
[poTuBodunTpaumnoHHa

nperpaga 3 nnacrta GUTYMHUN yepru
BucounHa ot ocHoBarta, m 44.00n 7.00
[bmKnHa no KopoHarta, m 488.00 + 346.00
Kota kopoHa, m 392.20

[naBeH pepuBaLMOHEH KaHan C ObKuHa 26 KM 1
6e3HanopeH TyHen ¢ abmknHa 13 kv, opasmepenn 3a 22
M3/ceK Boaw, 3aycTBaLLy B uspasHuTen Ha BELL ,,Ctapa 3aropa“.

MPENMBHUK

Tun NPEenuUBHK Knanm
bpon Ha npenuBHUTE NoneTa 5
Pasmep Ha knanute, M 8.25/5.00

Bucoka BbniHa o6e3neveH Bpbx 0.1%, m3/cek 1800
06110 Npen1BHO BOAHO KONNYECTBO

npy MaKCUMaNHO BOAHO HWBO, M3/cek 1100
3afBnxBaHe eneKTPOMEXaHNYHO

OCHOBHW N3MYCKATEN
PemonTeH 3aTsop

Tun n pasmepu, m TabneHn 3ateopu 1.60/3.00

3afBKBaHe cepBoMOTOpU
PaboTeH 3atBop

Tun IDKOHCBH
3a,ElBI/I)KBaHe eN1eKTpOMEeXaHNYHO
O6La nponyckartenHa cnocobHOCT, M3/cek 110
bpon Ha n3nyckarenute 2
BEL! ,KOMPUHKA® n ,,CTAPA 3ATOPA*

Tun Ha ueHTpanata NoAsA30BMpHA AEpPUBALIMOHHA

lap Ha Bogara, m 132
MakcumanHo BogHO

KONnYecTBO, M3/cek 25 10
bpoi n Tun Ha TypéuHute 1 Kannau 2 QpaHcuc
WHcTannpana mouwHoct, MBT 7 22.4
CpenHorogmiLHo

eNIeKTponpomn3BoacTBo, BTy 12.7 52
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DAM

Type stone masonry and earth-fill dam
Waterproof

component 3 bitumen layers
Height from foundation, m 44.00 and 7.00
Crest length, m 488.00 + 346.00
Crest level, m 392.20

Main derivation channel, 26 km long, and free-flow
tunnel, 13 km long, designed for 22 m3/s waters,
ending in the reservoir of Stara Zagora HPP.

SPILLWAY

Type spill valves
Number of spillway bays 5
Valves size, m 8.25/5.00
Peak of flood with probability 0.1%, m3/s 1800
Total spillway discharge

at max water level, m3/s 1100

Drive electro-mechanical

BOTTOM OUTLETS
Maintenance gate

Type and size, m flat gates 1.60/3.00

Drive servo-motors
Operating valve
Type Johnson’s slide valve
Drive electro-mechanical
Total discharge capacity, m3/s 110
Number of outlets 2
HPP KOPRINKA & STARA ZAGORA
HPP type below reservoir  with derivation
Water head, m 132
Max spillway
discharge, m3/s 25 10
Turbines number and type 1 Kaplan 2 Francis
Installed capacity, MW 7 22.4
Mean annual
electricity generation, GWh 12.7 52
HBPBH
Max operating water level

28
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Paspe3 npe3 npennBHuKa
Cross Section through Spillway




XNAPOBbL3EN ,,PO30B KIAOEHEL"

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

ROZOV KLADENETS HYDRO POWER SITE

o

Bxs. ,,Cb3nua”
*~ _ Sazlia Water
\Catchment Area

Cxema Ha xugpoBb3en ,,Po30B knageHew”
Scheme of Rozov Kladenets Hydro Power Site

Bpuketna dabpuka
Briquiette factory

ping StatiBme

Ip. Mnb6oBO
Galabovo

¢. 06pyunwe
Obruchishte

B, |, Cokonmua“

Tonbn KaHan

ua Natok 1°

|
| O6enunena
| Common P

XuppoBb3en ,,Po30B knapeHew e pasnonoxeH

0o rp. Mbnb6oBo. OCHOBHOTO My NpefHa3HauYeHue e

[a ocurypsiBa Heo6xoaumMUTe BOAM 3a HOpManHa pabota
Ha TEL, ,Mapuua Watok 1% u TELL ,Mapuua W3Ttok 3°
MOCPELCTBOM LMKNNYEH TONNOOGMEH Ha BoaaTa.

CTpouTencTsoTo My e U3BbPLLEHO B Nepuoaa
1957-1960 r.

flzoBup ,,Po30B KnageHeu” e usrpageH Ha p. Cokonuua
HenocpeacTeeHo Ao TEL, ,Mapuua W3tok 1% Mopamu
HE3HAYUTENHWS COBCTBEH NPUTOK BOLOXPAHUMMLLETO

ce nofiXxpaHea ¢ BOAA OT BOOXBAlLAHMATA Ha PeKuTe
Cokonuua un Cb3nuika.

Rozov Kladenets Hydro Power Site is located near
Galabovo. It is mainly used for providing the waters
needed for the normal operation of Maritsa East 1 TPP
and Maritsa East 3 TPP by means of a cyclic

water heat exchange.

It was constructed in the period 1957-1960.

Rozov Kladenets Dam is built close to Maritsa East 1 TPP.
Due to its insignificant water inflow, the reservoir

is supplied with waters from the catchment areas

of Sokolitsa River and Sazliyka River.

flsoBnpHa cteHa ,,Po30B knapexen. Cutyauns
Rozov Kladenets Dam. Layout Plan

a®
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Haumonanna enekrpuyecka komnanuna EAJ]
XnopoeHepritHn Kackamy 1 S30BMpK

A30BWP ,,PO30B KNAJEHEL"

ROZOV KLADENETS DAM

fisoBup ,,Po30B KnapeHeu" e ¢ 0611 3aBUPEH 06eM
20.4 MnH. M3 1 e 0pOpMEH OT [1BE 3eMHOHACUMHN
A30BMPHU cTeHn. OCHOBHaTa CTeHa € ¢ BucounHa 11.5 m
1 ObmKMHa no kopoHata 1285 m. KoHTpacTteHata

€ C BUcounHa 6.6 m 1 gbmxuHa 1813 M. TpaHwenHuaT
MPenuBHIK e OpasMepeH fia NpoBexaa MakcUManHo
BOAHO KonnuyecTBo 30 m3.

Kananobt 3a CTyAoeHa Boga OTBEXa BOANTE OT
BOOOXPAHWINLLETO O Gperosara NOMMNEHa CTaHuns
3a TONJIOLIeHTPpaNnTe.

KananbT 3a Tonna Bopa oTBex/aa oTpaboTeHara
ot TEL, ,Mapuua W3tok 1“ Bopa j0 BOAOXPAHUNLLETO.

Rozov Kladenets Dam has a total storage

of 20.4 min m3. It is formed by two earth-fill dams.
The main dam is 11.5 m high and the crest length

is 1285 m. The saddle dam is 6.6 m high

and 1813 m long. The trench-type spillway is designed
for maximum water discharge of 30 m3.

The cold water channel takes the waters from the
reservoir to the lakeside pumping station for the thermal
power plants.

The warm water channel takes the turbined waters
from Maritsa East 1 TPP to the reservoir.

Tunos HanpeueH npodun Ha A30BMpHaTa CTEHa
Typical Cross Section of the Dam
14.00

HBPBH
Max operating water level

HoBo nbTHO nnatHo
New road

Oc

Oc kouTpacteHa ,,Po3oB knapeHen”
Rozov Kladents Saddle Dam Axis

KonTtpacteHa. TunoB HanpeueH npodun
Saddle Dam. Typical Cross Section

.Po3os
Rozov Kladents Saddle Dam Axis

YKpensaty, Hacun ot ruHa
Clay embankment
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XNAPOBL3EN ,,0BYAPNLA®

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

OVCHARITSA HYDRO POWER SITE

&
&

Y& fs. borpanoso®
“gmBogdanovo Reservoir

& {
S & 3
8D ’
f3.— ronam
et morunmnies:;

Pet Mogili 2{
Reservoir — Big ’
3. — mamsk . %3¢ ,Ban knapen
,Mer mormnn® f3. , Kosaueso _ Byal Klagenets Reservoir
Pet Mogil Kovaghevo Reservg 5. ,Cetep nepe”
[ Reservoir ~Small Skender Dere Reservoir

\.

% TEU-2 [T
KotnosaH Ha pypHnk TPP-2
,TposinoBo — Cesep”

: efypootBan
Location of Troyanovo —

Ash deposit are

<North Mine - f13. ,,0Buapnua“ Ovchi Kladenets
ey i ir Pt i tati
Kotnosa Ha pyasik Ovcharitsa Reservoir Pumping Station
,, TposiHoBo
Location of

Troyanovo 1 Mine

b

Cxema Ha XMApOCLOPLXEHUATA HA CUCTEMaTa 3a 0TBeXAaHe
@* Ha BopuTe Ha p. OBYapuLa n3BbH pyaHuK , TposHoBo — CeBep”
Scheme of the Hydraulic Facilities in the Drainage System for Taking Ovcharitsa

3. ,Ckanupa“
- Reservoir

NC ,,0Bun knapexew”

River Waters out of Troyanovo — North Mine

JlepuBauiiosen kaxan ,XaHoso — Ckanuua“

Hanovo # Skalitsa De atln hannel G, Xatoso

D Hanovo Pumping Station
nc ,boreso”
Botevo Pumping Station

p. Tynaxa
dzha River

Xugposw3sen ,,0Buapuua“ ce Hamupa B
/13TOYHOMAPULLKIS KaMEHOBbBITIEH GaceiH, Ha 20 KM
oT rp. PagHeBo. [peaHasHayeH e fa ocurypsasa
TEXHUYECKOTO BofocHabasBaHe Ha TEL, ,Mapuua M3Tok
2“ 1 na npeanasea pyaHuK , TposHoBo — Ceep” oT
HABOAHEHUS.

CTpouTencTBoTo My € U3BbPLUEHO B Nepuoaa
1962-1967 r., a CbOpbXeHnATa 3a 0TBEXAAHE HA BOANTE
Ha p. OBuapuua n3BbH pyaHuka — npe3 1987 .

B xuapoBb3ena ca BKOUEHN WecT 6p0$| A30BUPHN
CTEHW, KaHann 3a Tonna n ctyaeHa Bofa 1 Ase nommneHn
CTaHuun.

Ovcharitsa Hydro Power Site is located in the area
of Maritsa East Coal Field, 20 km away from Radnevo.
It is used for industrial water supply to Maritsa East 2
TPP and for protection of Troyanovo — North Mine
against flooding.

The hydro power site was constructed in the period
1962-1967, and in 1987 drainage facilities were built
for taking the waters of Ovcharitsa River out of the mine.

The hydro power site consists of six reservoirs, channels
for warm and cold water and two pumping stations.

f13. ,,0Buapunua“
Ovcharitsa Reservoir

Tunoe HanpeueH npodun
Typical Cross Section

MeTHO
| nnatHo |

CrypootBan
Ash deposit area

HBBH
Max water level
13762, p=001%

Kota 6uno

MNpepnasna aura ot N3Kona Ha ocHoBata
Protection embankment from the foundation excavations

"Road '

:J=‘m Dam crest n_

To-necuKuBi Matepuan
Materials with more sand contefit~




Haumonanna enekrpuyecka komnanuna EAJ]
XnopoeHepruiHn Kackaam 1 43081pn

A30BWP ,,0BYAPNLIA®

OVCHARITSA RESERVOIR

f30Bup ,,0BUapuLa“ e U3rpafieH Ha efHOUMEHHATA
peka, HenocpeacTeeHo a0 TEL, ,Mapuua 3tok 2.
$130BUpHaTa CTEHA € 3eMHOHACUMHA C BUCOYMHA 22 M

1 abmkuHa no kopoHata 1480 m. 06wumaT 3aBMpeH 06em
Ha BOJOXPAHUIULLETO € 62.4 MAH. M3,

MPennUBHUKLT & YeneH TUM C U3MycKaTeN, CbOPbXEH

C lIN6bpHa Kamepa, B KOSTO Ca MOHTUPaHW [1Ba NNOCKM
3aTBopa. F30BMpHa cTeHa ,0Buapuua“ HamMa npeaBuaeH
OCHOBEH U3nycKarten.

3a peTeHsNs Ha BUCOKaTa BbiHA B OnallKara

Ha A30BUpa e 13rpageH a30eup ,Ckanuua“, KonTo
€ 1 yacT 0T OTBOJHUTENHATA cUcTEMA

Ha pyaHuK , TposHoBo — Cesep®.

Ovcharitsa Reservoir is built on a river with the same
name, close to Maritsa East 2 TPP. The dam is earth-fill
type, 22 m high and the crest length is 1480 m.

The total reservoir storage is 62.4 min ms.

The spillway is an overflow type, with an outlet equipped
with a chamber with two gates. The dam design does
not foresee a bottom outlet.

For the purposes of flood retention, at the reservoir
tail another reservoir is built, called Skalitsa Reservoir
which is also part of the drainage system

of Troyanovo — North Mine.

flsoBupHa cteHa ,,Ckenpep aepe”. Tunos HanpeueH npodun
Skender Dere Dam. Typical Cross Section

5.9 2.0 13.5
g

1 - KameHHa o6nuuoeka Stone facing — 0.30 m

2 —Yaken Gravel - 0.20 m

3 - Macbk Sand - 0.20 m

4 — Necbknue matepnan Sandy material — 0.20 m

5 — Kopona acdant Asphalt-covered crest — 0.04 m

6 — Ctomano6eToHoBu Kacetu Reinforced concrete elements — H=0.50 m
7 - Mopnoxen 6eton Concrete base — 0.50 m

3.0 17.5 B0, &7 .
L T il

8 — Mertanen napaner Metal parapet — H=1.0 m
9 — Epnopopien 3emen Hacun Homogenous earth filling
10 — O6nuu0BKa OT cTOMaHO6eTOHOBN Noun Facing of reinforced concrete plates — 0.10 m
11 - Yaxwbn Gravel - 0.20 m
12 - Nacvk Sand - 0.20 m
13 — Necbknue matepuan Sandy material — 0.20 m
14 — OcHoBa oT yepHa npaxoBa rnuka Black powder clay base — 0.20 m

60



Cunctemara 3a oTBexpaHe Ha Bogmte Ha p. OBuapuua
3BbH LieNnKa Ha pyaHuK , TposHoBo — Cesep® o6xBalla
ronsim 6poit PasHO06Pa3HN XUAPOTEXHNUYECKI
CbOPBXEHS — KaHanu, PeTeH3UOHHI 6aceHn, Manku
A30BMpY, JIOKepU 1 Apyru, NpeHasHayeHn aa npegnassr
pyOHUKA OT 3anuBaHe. S130BUPHN cTeHn ,ban knagexey*
n ,CkeHgep® ca 3eMHOHACUMHK C BUCOYNHU

cboTBeTHO 15.0 M1 7.0 m.

Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

The drainage system for taking the waters of Ovcharitsa
River out of Troyanovo — North Mine consists of a large
number of various hydraulic facilities — channels,
retention reservoirs, small reservoirs, inverted pipes,
etc., built to protect the mine against flooding. Byal
Kladenets and Skender Dere are earth-fill dams,
respectively 15.0 m and 7.0 m high.

fl30BupHa cTeHa ,,.bsan knapeHew”. Tunos HanpeueH npodun
Byal Kladenets Dam. Typical Cross Section

HBBH
Max water level

136.32

13.96

bl

-

903 | s |
kLl El

J, 7.45

HBPBH
Max operating water level

135.00

27.30 |

11.60 Igol

1 - Ennopopen 3emen Hacun Homogenous earth filling

2 — OTKoC KbM 5130BUP ,,Bsn KNageHew” — kKameHHa 06nNLLOBKA
Batter of Byal Kladenets Reservoir — stone facing — 0.30 m

3 — KopoHa ot cTomaHo6eToH0BM naoun
Crest of reinforced concrete plates — 0.10 m

4 — MetaneH napanert Metal parapet — H=1.0 m

5 — Kanan 3a enextposaxpansane Power supply channel
6 — OTKOC KbM 5130BMD ,,0 -

11.80

or nnoun

PULL;

Batter of Ovcharitsa Reservoir — facing of reinforced concrete plates =0.10 m
7 — Koutpanacun Counter filling — H=3.0 m
8 — OcHoBa 0T yepHa npaxoBa rnuna Black powder clay base

f1zoBup ,, KoBaueBo“ e ¢ 0611 3aBupeH 06em 4.1 MiH. m3
11 € OCHOBHOTO CbOPbXEHIE Ha OTBOLHUTENHATA
cuctema. N3rpapeH e Ha p. tOpTcka u cbbupa Bogn ot
neBuTe U AecHUTE Nputoum Ha p. OBuapuua. f3oBupHara
CTeHa e 3eMHOHacunHa ¢ BucounHa 18.0 m.

OcBeH 3a TexHonornuHn Hyxan Ha TEL, ,Mapuua
N3ToK 2“ BOAMTE OT XMAPOBb3ENa Ce 13non3ear
11 32 HanosBaHe 1 puboNoB.

Kovachevo Reservoir is with a total storage

of 4.1 min m3 and is the main facility in the drainage
system. It is built on Yurtksa River and collects waters
from the left and right tributaries of Ovcharitsa River.
The dam is a rock-fill type, 18.0 m high.

Besides meeting the industrial water needs of Maritsa
East 2 TPP, the waters of this hydro site are also used
for irrigation and fishing.
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Haumonanna enekrpuyecka komnanuna EAJ]
XnopoeHepruiHn Kackaam 1 43081pn

Kananute 3a Tonna Boga oTBexaar 0TpaboTeHnTe OT
LeHTpanara BoAn 3a oxnaxaaHe B A30BUPHOTO €3€epo0.

KaHanbT 3a cTyaeHa Bopa ,,XaHoBo — Ckannya“
€ C AbmkuHa 38 KM 1 npexebpns Boau OT p. TyHmKa
B 930BUp ,0OBuUapuua“.
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The warm water channels take the turbined waters
from the power plant to the reservoir lake where
they are cooled.

Hanovo - Skalitsa Cold Water Channel is 38 km long
and transfers waters from Tundzha River to Ovcharitsa
Reservoir.




Natsionalna Elektricheska Kompania EAD
Hydro Power Cascades and Dams

HAKOW OT rONIEMWTE LARGE DAMS OPERATED
A30BUPI, CTOMAHNCBAHN BY THE DAMS & CASCADES
OT NPEANPUATNE ENTERPRISE

»A30BUPN N KACKAOI"
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Haumonanna enekrpuyecka komnanuna EAJ]
XnopoeHepruitHn Kackagu 1 530BMpy

CbAbPXAHUNE

YBop

Kackapa ,benmekeH — Cectpumo —
Yampa“

Kackapa ,batalikn BOgHOCKMIOB NbT"

Kackapa ,JJocnat — Bbua“
Kackapa ,Appa“

Kackapa ,/ckbp”

Kackapa ,Puna“

Kackapa ,leTpoxan®

Kackapa ,lMuputcka buctpuua®

Xuaposb3en ,AnekcaHgbp Ctam6onuinckmn®

Xnpposb3en ,Konpunka“
XuapoBsb3en ,,Po30B KnapeHel,"

Xunposb3en ,,0Buapuua”
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