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Wloclawek HPP, 162 MW
Vistula river, commissioning 1970
the latest large classic hydropower plant in Poland




Macroeconomic data

Surface
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GDP
Unemploymer{QL7)
Renewableshare
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EUR

gas
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hydro (public)
other RES

Electrical power sector (2018)

installedpower 45 939MW
generation 165 2145Wh
consumption 170 93Z5Wh
renewablegeneratior{2017) 24 122GWh
renewableshare(2017) 14,5%
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Out of the PSEpower balancefor the year 2018
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Krajowe zapotzebowanie na moc

Moc dyspozyeyjna dostepna dla OSF




Out of the annual PSEpower balancefor May 2019 ot —1—

Attainable capacity of Polish power plants, MW

Attainable capacityof CDUnits, MW 29285
Attainable capacityof CDThermalUnits, MW 27579
Attainable capacityof CDHydraulicUnits, MW 1706
Attainable capacityof WindUnits, MW 5917
CDuUnits capacityasavailablefor the TSQ MW 22 640
Capacityof Polishpower plantsasavailablefor the TSQ MW 26 742
Powerdemandof Poland MW 22 750
Powersurplusavailablefor the TSQ MW 3992
Powersurplusrequiredby the TSQ MW 4 095
Differencebetweenthe powersurplusavailableandrequiredby the TSO MW -103
CDU i Centrally Dispatched Unit A

TSO 1 Transmission System Operator
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Udziat energii 0ZE w koncowym zuzyciu energii brutto w elektroenergetyce w latach 2008-2017
Share of renewable enerqy in final gross energy consumption of electricity in 2008-2017
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Wykres 39. Udzial nosnikow energii odnawialnej w produkcji energii elektrycznejw 2017 r.
Chart 39.  Share of renewable energy carriers in electricity production in 2017
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Current status: Large hydro In Poland

Wgocgawek 160,2

RoUn - w 50

Koronowo 26

Tresna 21

Debe 20

Pilchowice | 13,4

Por Nbk a 11

Solina 200

Dych- w 91,5 , A7 :
Niedzica 91,5 BRS¢/
renewable total 685 E.wpiulehwiegﬁ \ |
Por N4 laa 500

tarnowi ec 716

tydowo

pumped Storage total 1383 plik pebranc ze strony M . ,,a‘? ]zwsmma
mapykonturowe . pl e

large hydro total 2068



XX

VOVAS.

o

{‘m
B

3
X‘r‘
T

: =

’

T

Przekrdj poprzeczny elektrowni

A cross-section of the turbine set

przez hydrozespot.

of the power plant.
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Pumped Storage Power Plant
(1983)

H=106 - 126 m
P=4x179 MW (turbine mode)
4 x 200 MW (pump mode)
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Current status: Large hydro

Water intake
and shut -off devices

EW Niedzica
2 X46 MW




Current status:
Renewable hydro in Poland

Urzad Regulacji

Energetyki W |
LHP S
State of 31.12.2016 17,4 I -~

SHP 77

LHP

SHP 63 134 W
P¢0,3MW 583 44 .6 Y ;
MW Y
0 3MW<P ¢MW 97 58,7 E! 91,3 ‘ ' !
SHP 55 277 SHF
I1MW<P &MW 66 158,6 ‘1 T s
5MW<P ¢0MW 6 48,3 1
JLHP 1 134 N B
SRS AEE NS VA sip 38 2,7 FALS Y =y
classic large hydro 7 309,2 X e

pumped storage | }i LHP 1 1986

with natural inflow 3 382,71 N | 7 L\ SHP_ ,15? | o0
LHP 2 336 - -3 " R i
renewable hydrO total 747 994,0 SHP 28 3.1 -- SR,

LHP 2 1488 15

2018 752 981,0 SHP 52 457


http://www.ure.gov.pl/portal/pl/

B Faistwowe Current status:

-Im | e New small hydro installations at existing weirs

Kozielno low head SHP at Nysa Klodzka river, P = 1,85 MW
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2400

Lookingbackwards

2200

Generation capacity of hydropower plants
within the current borders of Poland

Z over120yearsof history (sincel896)
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Shareof public andorivate sectorin thetotal number
of hydropowerplantsin Poland
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In hydropowerelectricity generation
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No. Water system Potential, GWh PO LA N D

Vistula . . -
- i a lowland country with modest hydropower potential

2 Vistula 6177
3 Left bank tributaries 513
4 Pilica 170 e iy o
5 Brda 119 -
6 others 224
7 Right bank tributaries 2 580
8 Dunajec 814
9Wi sgoka 126
10 San 714
11 Bug 309
12 Narew 179
13 others 438
15 Oder 1273
16 Left bank tributaries 619
17 Nysa Kjodzka 134 SRR e,
e - hydropower potential e NS
19 others 165 gross/theoretical 25 TWh/anr?lurI:)o w;m >
20 Right bank tributaries 507 technical 12 (13,7) TWh/annum T
B E— 351 economic 8,5 TWh/annum (?) sorwonyGaareg reay”
22 others 156 small h_ydro
23] others (mainly small 280 technical 5,1 TWh/annum
. fivers in Pomerania) economic 2,5 TWh/annum

Total (items 1+14+23) 11 950



Specific

Utilisation
of the technical
potential

. Normaliged investment costs
capacity production

No. Member Technical
State potential
(RES) (RES) <10 MW

Installed

Hydropower potential
and its use in Poland

and EU 1 | Austria 73000 8 380 38 746 53,1 no data
2 | Belgium 400 119 370 92,5 2,5 p12 | nodata
3 | Bulgarial 4520 3019 3693 92,5 1,4pl1,5 no data
4 | Czech Rep. 4 880 1531 2 253 46,2 6,8 3
5 | Estonia 163 6,8 22 13,5 1,9 no data
6 | Finland 16 916 3049 14 000 82,8 3,5 no data
7 | France 120 000 25423 61 650 51,4 2,3p45 20p30
8 | Germany 36 000 3905 19 503 54,2 7,5 no data
9 Grecja no data 3200 5239 b.d. 15 2
10 |Ireland 847 241 788 93 3,0p12 no data
11  ltaly 160 000 17721 44 092 27,6 4,5 b.d.
12 | Latvia 5360 1553 2963 55,3 2,6 no data
13 | Lihuania 2 090 130 422 20,2 2,5 no data
Datasource
HYDI, 2011 14 ' Poland 12 000 945 2 353 19,6 6,5 >10
15 | Portugal 19 440 5039 11 380 58,5 2,5 no data
: Do 16 | Romania 34 509 6 403 17 193 49,8 25p3,5  4,0p5,0
¢ : 17 | Slovakia 7 560 1802 4424 58,5 6,35 6,36
STREAM MAP 18 | Slovenia 8 800 1219 5241 59,6 7 6
19 Spain 68 500 no data 28 230 41,2 1,5 no data
[21 Economic potential shown instead of the technical one. 20 | Sweden 130 000 16 934 68 071 52,4 3,1p3,5 13
21 UK 27 203 1542 4 965 18,1 3,0 p12 1,8




Economicconstraints& supportsystem

before 2004
- feed-in-tariffs for small hydro (< 5 MW)

- wide use of ancillary services and energy storage
(especially before mid 1990-ies)

2004-2015
- green certificate system for all renewables
- low use of energy storage due to environmental and economic reasons

currently

- green certificate system coming gradually to the end (till 2020)

- auction system for new and rehabilitated hydro up to 20 MW
(15 years of guaranteed electricity price)

- feed-in-tariffs and premiums for small hydro below 1 MW (mini SHPS)
- low use of energy storage



Threatsfor existingpower plants

instability of legal and economic conditions - lack of consequent, hydropower oriented policy

high risk for a producer in the current auction system

rehabilitation projects undertaken just to receive a 15 years support period

no guarantee of long-year profitability for non rehabilited installations or after 15 years of support

heavy fiscal burdens and those related to maintanence
of used multipurpose dams owned by water management authorities

too high electricity transmission prices to justify energy storage
In pumped storage installations on the buy-and-sell basis

too low price difference to justify energy storage
heavy environmental requirements and strong position of green lobby

ThmstalledapacifPolishydropovwéanthabediallingdown
In 2017 and 2@t8ording theationalegulator dat



Expectationof publichydropoweroperatorsaccordingto
arecentTEWInquiry

£ Paymentfor water retention service(ratherunlikely)

£ Verifyingandre-orderingthe system
of managing the hydropower related decisions
(Wody Polskie statenterpriseis currentlyboth a party
andadecisionmakerin the administrativeprocedure

£ Waivingthe water retention serviceprovidersof the water usefee

Z Includingrestorationof water retention capacity in existing
reservoirsin the currently preparedwater retention
development plan for the period of 2022030



Developmentbarriersin categories

Menthal
factord
political/ legal
administrative

Economic
conditions

Natural
conditionsd
potential

7 ®

Environmental Technical

requirements capabilities&
requirements




Hydropower developmenbarriers
- menthalfactors

Insufficient understanding of the needto developrenewableenergysources
Z actiontakenonlyunderthe EUpressure

Underestimating hydropower potential of the country

Prioritising local ecologicalgoals over global ones (mitigation of climate change
effects, flood anddrought protection, preservingfossilfuelsfor future generations
water and energysafetyetc.) by the green NGOsand some political powers

Lack ofunderstanding for the role of hydropower
in the electricalpowergrid penetratedby intermittent electricity sources

Z attemptsto use electrochemicaktorageasbasicenergystoragetechnique

Inconsequentwater management policy
Z multidecadedisregardof the increasingwater deficit andflood threat
Z the same forpreservingdevelopment ofinland navigationroutes

Theationalvatemanagenmiicyshowsositivehangegsecernears
It isonlyto beopdtata national consensigsmsues possible



New opportunities

£ Multipurpose projects, including
Z utilisingthe existingwater barragesfor hydropowerpurposes

Z nhewprojectsunderrecentlyannouncedwater management
programme, includingdevelopment ofinlandnavigationroutes.

Z Ancillary grid services including
Z energystorage

Z compensationof grid parameterfluctuations
Introducedby intermittent electricity sources

Theurrergituatiom wateaind Energgct@ndconsequiehlx policy
mayforceoliticatlitesocontinusupportitigsdevelopnuréctian



Opportunities
Z Installationsat existinglow-headweirs

45% |
A40% |
35%
30%
20% |
15%
10%

0%

The structure of weirs and dams
accordingto the available heads

2dodm dedo7m 7 do 10 10 do 20 m >20m

10 >

Low head



: MoshevﬁSH Psareerectedtheexistingeirs - ‘
; eirs in admlnlstratlon of Water Management Authorities 2




Opportunities
lood protection

EW Niedzica -
-a Mi |1 | e nwateuan 1July 1997
_ Flattening ~ of the flood wave
- Dby the Niedzica Dam
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Opportunities
-Inlandnavigationroutes

ECE/TRANS/120/Rev.4

ECONOMIC COMMISSION FOR EUROPE
INLAND TRANSPORT COMMITTEE

EUROPEAN AGREEMENT ON MAIN INLAND WATERWAYS
OF INTERNATIONAL IMPORTANCE (AGN)

DONE AT GENEVA ON 19 JANUARY 1996

ACCORD EUROPEEN SUR LES GRANDES VOIES NAVIGABLES
D'IMPORTANCE INTERNATIONALE (AGN)

EN DATE, A GENEVE, DU 19 JANVIER 1996

EBPOMEWNCKOE COIMMALUEHUE O BAXHENULUMX BHY TPEHHUX
BOAHbIX NYTAX MEXAYHAPOOQHOIO 3HAYEHUA (CMBIM)

COBEPLWEHO B XXEHEBE 19 AHBAPSA 1996 TrO0A

Polanpbinedheagreemi@n2017.

UNITED NATIONS w NATIONS UNIES

OPFAHU3AUNSA OB bEAUHEHHBIX HALUA



Opportunities
Largehydro projects
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Lower Vistula Cascade (1980)
1340 MW
4300 GWh

installed power:
annual production:

peak-load operation

58600

626,00

87485

711,00

361,65km

IR0 i

DHV GROUP

Recently (2016)
installed power 857 MW
annual generation 4200 GWh



Discharge Capacity | Generation O p pO rtunities
Lower Vistulacascade

3 P MW E, GWh . . :
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J.Granatowicz: Complex development of Lower Vistula, Wloclawek/Wieniec, April 2017 (in Polish)
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source: J.Granatowicz,P.Sliwinski: Lower Vistula Cascade - a whim or a necessity?
Polish Hydropower Conference RENEXPO Poland 2016

Economid\et PresentValue in 30years MO A2
A increaseof seaharboursrevenue nnxT
A decreaseof flood relatedlosses HMZY
A increaseof tourism profits MT 2/
A increaseof profits dueto electricitygeneration b7
A decreasef droughtlossesn agriculture T2O0
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Opportunities

Siarzewo Dam in the Lower Vistutascadez one ofconcepts

doch zezier
' | discharge 1800m3/s
| o-?s.m \ e 7 | net head 4.56m
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P. § | i MEreclsnlofithe Lower Vistula cascade with worldwide hydraulic civil engineering trends in the background, Wloclawek/Wieniec, April 2017 (in Polish)



Lower Vlstula Cascade SE%
Siarzewo Dam & Power Plant; 70 90 MW
envwonmental.consent granted in the end of 2017




Opportunities

Januszkowice 2006
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Development of Oder river according to the Oder 2006 roadmap

Januszkowice
Wroctaw - st. dolny

Kepna
Krapkowice.
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