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Project TKO3030037 New type of pumped -storage
hydroelectric power plantis co -financed from the state

budget by the Technology agency of the Czech
Republic under the THETA 3 Pro
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TK3030037
New typeof PumpedStorageHydropowerPlant
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PresentedConcepts

VIFHES=2R ¢ Modular PumpedStoragePlantwith FloatingReservoirs

VIPHES=FR'¢ Modular PumpedStoragePlantwith FixedReservoirs

MIPHESSSFR-¢ Modular PumpedStoragePlantwith Separated-ixedReservoirs

28/09/25 AVE 4
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. automatically controlled . . displaced air airfinert gas air/inert gas in floats
& power unit o control valve . pumped water in reservoirs nreseroirs (pressurised)
air/inert gas in the air/inert gas in the envelope . .
intermediate tube of a storage power plant R reservorr F float p power unit modules
first (main) depth level of second depth level of .
1 modules 2 modules 3 third depth level of modules | lower y upper
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A Small testing facility for evaluation of
the stabilization system

A Built with intentionally unstable
structure to simulate challenges

A Control software and regulation
components reliably manage
charging and discharging while
maintaining safe and stable
positioning

A Safety systems are designed for the
most extreme operational and failure
scenarios
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A Testing device for stabilization system
under real conditions =

A Irregular shape to simulate natural lakes e
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A Simulation of dynamic grid integration
(with variable load and demand),
connection to gasoline generator,
photovoltaic panels, and wind turbine

A Longterm testing under variable
operational conditions

A Dimensionsdl1 x9x 5,2 m

28/09/25 AVE 8
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Depth Levels of Three Selected Artificial Lakes

& MostLake
50°32°N, 13°32°E

Milada Lake
o 50°39°N, 13°58°E
Legend .
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AVE - OperatedPHES 1171.5 MW
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~2AFRADY
Baterie @ ——
T PVE Liboc ovany .
Baterie Tudimice @ _ Bezdétin (status as of 7/2024)

Kr.Porici 4 vzw PVE
5 MW S < \ v211 )] vaso WIZB Baterie vas52 Dlouhé
v \MS v 54
F Vernérd f_ Vranany P

AVE L’ Vitkov ysgq u - s hy Stred ~PVE Pastviny 650 MW -
e ‘v‘n;“ V12 DSici D= vaoo TYnec o xinek EANE . I?ater!e
V221 _J vaat Reponje o & -’ _ S s V457 ice | Vitkovice
i D€
va3o mL Krasikov /K 10 MW
I

vaso VALETICE — V458 o~
PVE PVE Slezskd Harta "'~
B

Medard PVE Slap . " !
5‘ ﬁ Stéchovice Il V402 chtne _ Ovecf ?
e | PVE Orlik 45 MW Prosenic osowcc

PVE Vinice
Mirovka

V432

Prestice

V418 vzio
Baterie i
Mydlovary DALE5ICE ¢ V417 Baterie
- . L 1MW — R S =g _ Praksice
PVE Cerné Va3 1MW
i Dasny DUKOVANY
Identifiedsites Jezero DIaIESIce v244 D Transmissiorgrid of the 2 w2023
475 MW |38 .
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Maximum Achievable Parameters Using Full Potential of Selected Lakes

[GWh] [GW] [ks] [ks]
Medard 48,9 8.1 3708 271 387
Most 33.4 5.6 3087 197 127
Milada 11.5 1,9 3075 157 766

28/09/25

[mil. m3] [m] [bn. €] [€/kWh]
Medard 39.1 470 28 574
Most 27 463 20 597
Milada 12,8 332 6 523
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Grid ConnectionAnalysisMPHES2 R  ’TeJovice 8_2«0 <

Feasible power range: 106000 MW
Connection via double 400 kV lines

Simulation of complete connection, includinglMailure
scenarios AVE NT

Somegrid reinforcementsrequired

Site-specificcapacities

A Miladac 1000 MW
(minor modificationsfor N-1)

T To  To To I

A Mostc 1000 a 1500 MW
(majormodificationsneeded

A Medardcmnnn O HAnnn a?
(unsuitable due to extensive grid upgrade needs)

28/09/25 AVE o 14
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Dimensions3120 X 690 X 332 m
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Visualization of maximum facility size for this locatio
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A cooling system/hot water automatically controlled tor Di ” .
£ pump Sk control valve —— water pipes —— air/gas pipes
: cooling system/hot water ! lower upper
hot water pipes esxebianIE R reservoir | u

28/09/25 intermediate tube of a storage power plant inreservoirs
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air/inert gas in the air/inert gas in the envelope . pumped water in reservoirs displaced air air/inert gas /// Hermal irsuldion
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Visualizationc MPHES-R

A Footprint: 150 x 150 m

A Height 450 m

A Storagecapacity 0,45GWh

A Electric output 37,5MWel (peak75 MWel)

A Thermaloutput: 1,3MWt (2255apartments

A Totalefficiency. 82 %

A Investmentcost 10bn® / %Y GHH ynNnn
04bn® € odnd e€kl? Ko
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Visualizationc MPHES-R

A Footprint: 150 x 150 m

T R L i

A Height 450 m

A Storagecapacity 0,45GWh
A Electric output 37,5MWel (peak75 MWel)
A Thermaloutput: 1,3MWt (2255apartments

A Totalefficiency. 82 % o
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A Investmentcost 10bn® / %Y O HH Y O K
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A Footprint: 150 x 150 m

A Height 450 m

A Storagecapacity 0,45GWh

o L

A Electric output 37,5MWel (peak75MWel)
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A Thermaloutput: 1,3MWst (2255apartmentg

A Totalefficiency. 82 %

A Investmentcost 10bn® / %Y O HH 0 K ’
04bn® € odnd e€kl? Ko
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ﬂ power unit @ cooling system/hot water X automatically controlled — waterplpas SR Bhes

Power unit (e.g.
' reverse turbine)

MPHESSFR

pump control valve
: cooling system/hot water . lower upper
hot water pipes exchanger R reservoir | u
air/inert gas in the envelope . . displaced air air/inert gas // : ;
of a storage power plant . pumped water in reservoirs e % thermal insulation
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MPHESER - = i e . e & .
Footprint: 60R60 m 2 | X
Tankheight: 15 m
Head 700 m

Storagecapacity 76 MWh

o To Io o Do

Electric output 6.3MWel
(peak 12.68MWel)

A Thermal output 0.34MWi
(for 590 apartments)

A Total efficiency. 88%
A Investment cost CZK 480 million

0/ LY cZopnk]l2KU0Z
OEHpPHK] 2 KU
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Visualizationc
MPHESSFR

Footprint: 60R60 m
Tankheight 15 m
Head 700 m

Storagecapacity 76 MWh

o To Io o Do

Electric output 6.3MWel
(peak 12.68MWel)

A Thermal output 0.34MWi
(for 590 apartments)

A Total efficiency. 88%

A Investment cost CZK 480 million
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