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Purpose

Incomprehensive overview of the Polish and regional hydropower sector

Background

Collaboration of regional associations on hydropower sector survey projects

Scope
Eastern Europe as a region — general overview
Hydropower in Eastern Europe - potential and assets
Hydropower in Poland - 120 years of hydroelectric schemes at Polish territory
Challenges - instability, environmental aspects, economic constraints
Opportunities — navigation routes and pumped storage schemes

Conclusion



Great European Regions
according to the UN classification

WSHPDR approach

Eastern Europe 2016

: Electricity
Population :
Subregion generation

K N T T

Eastern Europe-9 1701 146397 1149 433 618,3
RF — European Part 4000 110 000 n/a 807,6
Eastern Europe-10 5701 256397 n/a 1425,9
Baltic States 175,1 6 081 84 692 22,6
Former Yugoslavia 255,9 21672 156 709 101,2

Region under consideration - this report 3



Significant rivers

Danube
(technical potential 43 TWh/a)

Volga
(economic potential 42 TWh/a)

Dnieper

Pechora, Northern Daugava,
Kama, Terek and Sulak

Daugava, Nemunas
Vistula, Oder and Elbe
Vah, Sava

Prut and Dniester




Subregion

Belarus
Bulgaria 15,1
Czech Republic 4,0
Hungary 8,0
Moldova 1,0
Poland 12,0
Romania 36,0
Slovakia 7,0
Ukraine 22,0
Eastern Europe-9 107,6
RF - Total 1670,0
RF - European Part 229,0
Eastern Europe-10 336,6
Latvia 4,0
Baltic States 6,4
Former Yugoslavia 78,5
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Share of the national generation:

Technical e el [T L1t SHARE OF HYDRO ENERGY NET GENERATION IN 2015
potential generation

2,5 114 50 4,6

16%
(8,1%)
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Major hydroelectric schemes
Volga & Dnieper

Volga-Kama Cascades
12 100 MW, 38.5 TWh/a

Cepreit Matanues/ novostivolgograda.ru

Dnieper Cascade, 3 985 MW, 10 TWh/a
Photo: DnieproGES




Major hydroelectric schemes
Danube

Iron Gate I, 2 052 MW, 10.9 TWh/a (1972),
partly upgraded to 2192 MW

https://www.youtube.com/watch?v=4JsugcioHiU

Gabcikovo , 720 MW, 2.6 TWh/a (1996)

https://danubeonthames.wordpress.com




Major hydroelectric schemes
Pumped Storage

Kruonis PSPP, goo MW (2004),

Kasiulis & Punys, Hydropower in Lithuania:
current status and potential for future development, 2017

Dniester PSPP, 7x324 MW (under construction)
Potashnik & al., Golden Age of Ukrainian Hydropower, 2017
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Case study POLAND

hydropower generation capacity
at the current territory of the Republic of Poland
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Wioctawek 160,2
Roznow 50
Koronowo 26
Tresna 21
Debe 20
Pilchowice | 13,4
Porgbka 11
Solina 200
Dychow 91,5
Niedzica 91,5
383
renewable total 685
Porgbka-Zar 500
Zarnowiec 716

Zydowo

pure pumped storage total 1373

large hydro total 2058
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e Challenges

* Instability in the legal constraints

Instability in the rules of play, including retroactive impact of some acts of law
and other regulations, is a true nuisance for nhumerous investors within the region.

* Sustainable growth and environmental thinking - lack of balanced approach

Environmental priorities are often contradictory and globally balanced thinking
is often lacking in the same way as readiness to a reasonable compromise.

* Deterioration of business activity conditions

e cuttting or abandoning the renewable energy promotion programmes
- especially in respect to the hydropower sector;

e insufficient interest of state grid operator in ancillary services, including energy storage;
e shrinking of energy storage capabilities due to environmental constraints;
e heavy financial burdens due to fiscal duties and maintanence of the multipurpose civil works;

e disregarding the hydropower sector characteristics
when introducing new acts of law and detailed regulations .

12



e Challenges

Restrictive environmental law. Case study Lithuania

Installed capacity and annual generation Hydropower potential
in the small hydro sector according to different criteria
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Kasiulis & Punys, Hydropower in Lithuania: current status and potential for future development, Salzburg, 2017 53
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Challenges

Restrictive environmental law. Case study Lithuania

Rivers attractive for hydropower All protected rivers (red), rivers available for
and inland navigation (approx. 120) flow regulation (blue). Dots indicate HPPs

Kasiulis & Punys, Hydropower in Lithuania: current status and potential for future development, Salzburg, 2017 "
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New opportunities

* increased use of available energy storage capacities in existing hydropower reservoirs;

* pumped storage projects aimed at further development of energy storage capacities
and capabilities to compensate fluctuations of grid parameters;

* multipurpose projects oriented among others on development of inland navigation routes
as well as new water and energy storage capacities in river cascades.

in the old background

e Climate change and its consequences stimulate development of unstable renewables
and the demand for energy and water storage.

e The ftrend to increase energy safety and spare non-renewable source
is another factor of significance.

15
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New opportunities: development of Polish waterways
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Opportunities

e 7 A Vistula cascades after concepts of 1970’s
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Opportunities

Lower Vistula cascade: options under consideration (2017)
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Opportunities

Siarzewo Dam achording to the Ove Aru’p concépt, 2014 s



Opportunities
Siarzewo Dam in the Lower Vistula cascade — one of concepts
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Opportu nities: development of Oder river according to the Oder 2006 programme

“Malczyce 2018,
https://portalkomunalny.pl
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Conclusion

Despite high differentiation in the hydropower potential density and economic
status, the hydropower sector in the East European EU member and candidate
states suffers from non-technical constraints very similar to those in the western
part of Europe

The most promising opportunities for hydropower sector in countries with
restrictive environmental legislation follow from the multipurpose and pumped
storage projects.

Small hydro installations at already existing barrages remain also an option in
most East European countries.
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