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Learn from Key Practical Case Studies:

e Verbund sustainable hydropower development in the Danube Basin

Voralberger lllwerke AG how to meet the requirements of the European Water Framework Directive
Agder Energi the new role of hydropower in the future European Power System

Tidal lagoon Power Minimising fish impacts

Sira-Kvina Power Company environmental design of renewable hydropower

Key Learning Benefits:

Understand the importance of pumped storage

Discuss the sustainability of hydropower

Understanding the broad extent of serious conflicts and costs that will arise with uncontrolled expansion of hydropower
Understand environmental questions of pump storage and how to minimize negative environmental impact
Understanding the limitations of the term “sustainability” when applied exclusively fo one energy sector as opposed

to a broad spectrum of social and environmental factors

Explore best technological solutions for remaining low head potential

Explore development potential of hydropower in individual EU countries

Understand how to reduce negative environmental impacts of hydropower

Gain insight into technical solutions and innovations around fish passages and river connectivity

Learn more about Market based mechanisms to finance and to make environmental investments more profitable

Discussing how PSPP are challenged by other flexibility tools

Examine new design environmentally friendly solution

Gain insight info recent trend in equipment & technology development

Highlight the role of PSPs in giving actual and effective support to the grids

Guiding principles for new hydropower development and approach for a strategic planning process
Better understanding and appreciate where the existing Guidelines can be improved and to be able to articulate why hydro sustainability requires a fresh approach

in the modern era

Understanding existing guidelines and approaches for the assessment of sustainability measures for hydro systems and to gain an appreciation
of where they are similar and where they differ, and what date is required
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THE FUTURE AND VALUE OF HYDROPOWER:
MARKET CONDITIONS AND CONTEXT
09:30 Opening Address
The ICPDR Guiding Principles on Sustainable Hydropower
Development in the Danube Basin
A model for Europe or other transboundary river basins
*  The Danube River Basin - Most International River Basin in the World
. ICPDR: The platform for countries to draft and adopt the Danube River
Basin Management and Danube Flood Risk Management Plans (EU Water
Framework Directive and EU Floods Directive)
. Impacts of hydropower Challenge for environmental policies
*  Renewable Energy and Environment Legal framework
. Hydropower Guiding Principles Main elements
. Legal requirements f%r new hydropower projects?
*  Strategic planning for new hydropower development

Two-level assessment. National/Regional level — WHERE”2 Project-Specific

Level — ,HOW"?2
e Set of criteria for procied specific assessment
. Benefits of these guiding principles

. Mitigation measures to make hydropower sustainable
Dr. Oftto Pirker / Senior Advisor / VERBUND Holding

10:00 Case Study

Chullenges for Hydropower Investors in Latin America
Overview hydropower relevant market trends in Latin America
Competitive environment

Sustainability of available projects and reliability of information
Due diligence, asset management and control

Specific development and construction related challenges

* Availability of accurate hydrological data

* Social inclusion

 Permitting and approval processes

L]

Environmental compliance

Corruption
Richard L.A. Marohn / Independent Expert for Renewable Energy Development
in Latin-American

FINANCIAL AND REGULATORY FRAMEWORKS
DRIVING HYDROPOWER

10:30 Case Study
How to Meet the Requirements of the European Water
Framework Directive under Consideration of the EU"s
Energy and Climate Objectives
. What are the significant advantages of HP in the new energy world
of energy transition

*  Case studies to optimize mitigation measures in consideration of trade offs
. Examples to residual water and hydropeaking
. Conclusions

Peter Rudolf Matt / Head of Engineering / Voralberger lllwerke AG

11:30 Case Study
Hydropower Regulation in Scotland
. The benefits and impacts of hydropower

*  The application determination process
. WEFD Article 4.7 derogations
e The future of hydropower and its regulation in Scotland.

Simon Pattullo / Hydropower Specialist / Scottish Environment Protection Agency

12:00 Case Study
Energy Storage in the EU Regulatory Framework
. Barriers hampering the energy storage business case in the EU,
with a focus on Pumped Hydro Storage
. Storage provisions in the “Clean Energy for All Europeans” package
*  Recommendations for a regulatory framework and R&! policy that supports
the deployment of energy storage

Brittney Becker / Policy Officer / The European Association for Storage of Energy

12:30 Case Study
EPC Contracts in Hydropower: How to Achieve a Bankable Risk
Allocation
. Tender strategy

Contracting structure

Performance remedies and incentives

Linking “completion” with other aspects of the transaction

Lender issues

Dan Cocker / Partner / Allen & Overy

14:30 Case Study
Permitting of Large HPP — Challenges and Pitfalls!
A case study on a pumped-storage HPP project

European legislative framework for HPP permitting
o EIA-Directive

o WFD
o NATURA 2000 site and species protfection
o efc

. EIA requirements from a legal perspective

0 Art 4 WFD

o How to define “overriding public interest”
o Environmental options review
*  Typical pitfalls in HPP permitting
. Amendments to projects and their impact on permitting / construction

Bernd Rajal / Partner / Schoenherr

15:00 Case Study
The Limits and ongoing Conflicts of Hydropower

Expanslon in Central and Southeastern Europe
Overview of current hydropower distribution in Austria and the Balkan

Region

¢ Overview of current projects in construction or planning

. Direct conflicts with existing legislation and protection areas

. Future social, legal and environmental confﬁcfs associated with hydropower
expansion

. Defining “Sustainability” in terms of limitations, conflicts and alternatives

Steven Weiss / Associate Professor Institute of Zoology / Karl-Franzens University
Graz, Austria

ADVANCES IN NEW HYDROPOWER TECHNOLOGIES
AND INNOVATIONS

15:30 Case Study
Changing the Startmethod for Pumps and Controlsystem
in Aurland 3 PSPP
. Economic background for the project
O Procurement strategy
e Technical aspect and arrangement of new equipment
. Installation and implementation of the new systems

Olav Grettebe / Project Engineer / E-CO Energi

16:30 Case Study

The New Role of Hydropower in the Future European Power System
From a Protected Domestic Resource to an Integrated Flexibility Resource in the
European Electricity Market.

*  Main Challenges to make it happen

. New Electricity Market Design. Lack of relevant Market Signals

. From Capacity Remuneration Mechanisms to Scarcity Pricing

. Improved Access to Electricity Markets. Investment in New Interconnectors

Jan Pedersen / Director / Agder Energi

17:00 Case Study

Current Utilization of CEZ Hydro Plants and Prospective New Projects
. CEZ hydro fleet

. Impact of current market situation to hydro plants utilization

*  Main areas of technical development

. New PSHP project - prospective realitye

Petr Maralik / Director of Hydro plants / CEZ, a. s.
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09:00 Keynote
UK Hydro - BHA View on Where We Stand
. The British Hydropower Association — a brief introduction
e The state of play in the UK hydro sector
. How are we fairing?
. Obstacles and challenges
e The future, opportunities and questions?

Simon Hamlyn / Chief Executive Officer / British Hydropower Association

ENVIRONMENTAL AND RIVER CONNECTIVITY
09:30 Case Study
Environmental Design of Renewable Hydropower as a Method

for Integrating Waterframe Directive

. Early participation from stakeholders, NGOs
. Knowledge based processes

. Win-win solutions

Per @yvind Grimsby / Senior Environmental Advisor / Sira-Kvina Power Company

10:00 Case Study
Enlarging the scope of Sustainability Assessments
of Hydro Power Systems
Historically, hydro systems for electrical power were the foundation of most electrical
grids, so much so in fact that we still often refer to electrical systems as “hydro”
systems. But about the specifically hydro component we have perhaps grown rather
complacent, often relegating consideration of them to mere historical realities having
little present significance. However, the advent of a larger penetration of VRE (variable
renewable energy) resources, the intermittent nature of wind and solar has created
challenges to operation of the electrical grid that are often nicely stabilized through a
more creative utilization of hydro power as a resource. But this new deployment means
we beginning to use the hydro turbines, and the related river systems, in ways that
were not anticipated and not typical historically, thereby creofin? both new choﬁenges
and new opportunities. These new design and operational challenges can and should
play a serious role and consideration of the sustainability of hydro systems, and yet
has not traditionally been considered under that heading. This presentation will review
some of the published tools for assessing the sustainability of hydro projects and how
they might be expanded to take into account a larger system context.
Bryan Karney / Professor / University of Toronto

10:30 Case Study

Mitigating the Environmental Impacts of Hydropower

e Case Finland - Hydropower and its environmental impacts in Finland.
Recent development of fish passage strategy. Freshabit LIFE [P

. EKOenergy - an international EKOlabel for renewable electricity:
Sus’roinobi%iy criteria for hydropower, environmental fund

. EKOenergy-certified hydropower today and challenges for the future

Jointly presented by:

Virpi Sahi / Environmental Director of EKOenergy label / Finnish Association
for Nature Conservation

Karlina Ozolina / Fish Biologist, Hydropower and River Restoration projects
for EKOenergy / Finnish Association for Nature Conservation

11:30 Case Study
The Brush-Slope Fish Lock - a New Lock Type for Fish
Passage up- and Downstream
At hydropower sites with scarce water flow and/or high head fish locks are a good
alternative to fish passes, because they are less expensive and need less space and
water. But for a high efficiency they should provide a well-designed and well-treated
attacting current downstream and' inside the lock chamber. In addition they need a
means fo guide the fish from the lower tailrace level to the headpond water surface.
The new brush-slope fish pass provides good attraction and guidance by an effective
energy dissipation and by forming the attraction flow using brushes on a slope similar
to brush-type fish passes. This concept includes just a water level meter, two gates
and an air valve. Compared to other fish locks the advantages are less movable parts
and thus less constructional and operational cost combined with plenty of space and
structures inside the system. Compared to standard fish passes the water demand and
cost can be reduced considerably.

Reinhard Hassinger / Leiter der Versuchsanstalt / University of Kassel

12:00 Case Study
Sediments - Tackling the Largest Sustainability Problem
in Hydro Operations”
Why hydro storage is often not sustainable
Variety of technical and operational solutions
Dealing with sediments from a business perspective
Impact on daily operations

Joana Kippers (M.Sc.) / Consultant / Project Engineer / DB Sediments GmbH

12:30 Case Study
Adaptive Management of Barriers in European Rivers
a collaborative project for guidance on barrier location, removal and mitigation
in Europe
. Fragmentation of European rivers
. European barrier atlas & Citizen science
. Decision support tools

Rosa Olivo del Amo / Forest Engineer / World Fish Migration Foundation

14:30 Case Study

Maijor Refurbishment, Expansion or New Construction

of Lower Fiskumfoss

*  The Feasibility Study: Only maintenance, Refurbishment, Upgrading,
New units, New HPP or Combinations

. Hydrological surveys, landowners and authorities

e Special environmental measures as Compensation flow,
Fish-friendly turbine, Design care, Electric fish barrier and Location/design
of outlet tunnel

Tore Johan Fl&m / Teknisk Sjef / NTE Energi AS

WORKSHOP
15:00

Workshops offer delegates the chance to dive deeply into the issues that can make
the biggest difference to their organisations. Take the time to really work through the
opporfunities and challenges that you are facing, brainstorm solutions with other attendees
and debate solutions and new directions with f%e workshop leaders.

Hydropower and River Connectivity: are Win-Win Scenarios always
possible considerin? Large Migraiogy Species?
*  Status of development of hydro-dams (global statistics) with the predictions

up to 2025

. Consequences of river fragmentation for large rivers with highly migratory
fish species

. Options for potential mitigation measures

. Long-term effects of climate change on the viability of hydro-dams

and the functionality of mitigation measures under climate change

Facilitated by:
Dr. Christian Wolter / Head of Department World Sturgeon Conservation Society
/ The Leibniz-Institute of Freshwater Ecology and Inland Fisheries

What will you do to mitigate negative impacts of HPPs,
develop technical solutions and innovations around fish passages
and river connectivity.



Sponsors and Partners

Media Partners:

& .  FE A EnENE
Seroemes energyworld m _

WORLD
PUMPS

We arethe Business Intelligence Services company based in Europe. We believe thatknowledge is the most powerful
asset, especially, in the context of time and money. This inspires us to work with top professionals, global
leaders and experts active in Oil & Gas, Energy, Construction, Telecommunications, Pharmaceutical,
Management and Financial Services. We are an exclusive platform supporting ambitious, progressive
and forward-thinking companies and empowering them with the best market practices for today’s fast
changing markets.

Powertul
...cutting-edge information, newest trends and valuable insights

Global only

...senior executives, industry leaders, experts and decision-makers

opportunities
...connection with your peers, sharing experience and benchmarking

For more information see


http://www.inderscience.com
http://www.energyworldmag.com
http://www.zek.at
http://www.worldpumps.com

Conference Speakers

Virpi Sahi / Environmental Director of EKOenergy label / Finnish Association for Nature Conservation

M.Sc Virpi Sahi works in the Finnish Association for Nature Conservation (FANC), the largest environmental NGO in Finland. EKOenergy is
an international and independent ecolabel for electricity produced from renewable sources with additional environmental criteria. EKOenergy
is hosted by FANC in Helsinki, Finland. As the Environmental Director of EKOenergy, Virpi Sahi is dealing with environmental audits, criteria
development and the environmental fund of the ecolebel. Sahi’s academic backround is in Environmental Economics in Helsinki University,
faculty of Agriculture and Forestry. She has formerly been working with nature protection and recretation issues in several governmental and non-

governmental organizations.

Karlina Ozolina / Fish Biologist Hydropower and River Restoration projects for EKOenergy / Finnish Association for Nature
Conservation

Karlina Ozolina works in the Finnish Association for Nature Conservation (FANC), the largest environmental NGO in Finland. EKOenergy is
an international and independent ecolabel for electricity produced from renewable sources with additional environmental criteria. EKOenergy
is hosted by FANC in Helsinki, Finland. At EKOenergy she works on sustainable hydropower and river restoration projects. Ozolina’s academic
background is in zoology and fish physiology at the University of Manchester, UK. Her past projects include investigating the effects of climate

change (for example water temperature and oxygenation) on the swimming performance of migratory fish.

Harald Rosenthal / Acting President, World Sturgeon Conservation Society & Editor-in-Chief / International Journal of Applied
Ichthyology

Harald Rosenthal studied Zoology, Chemistry and Geography at the Free University of Berlin and continued at Hamburg University (Hydrobiology
and Fishery Science, PhD). From 1978-2000 he was National Representative of the “Mariculture Committee” of ICES (Internat. Council for the
Exploration of the Sea). From 1982-1984 he was President of the European Aquaculture Society, and from 1987 to 2004 he acted as Coordinator
of the bilateral scientific cooperation agreement between Germany and Canada in the field of “Aquatic Sciences”. From 1989 to 2003 he was
University Professor at Kiel University, Institute for Marine Science. As Emeritus he has founded the World Sturgeon Conservation Society and is
still the acting President of this organisation. He holds several honorary degrees from Canada, Greece, Poland, Hungary, and Scotland. He is
also a member of the Royal Swedish Academy of Agricultural Sciences. He is the Co-founder and Editor-in-Chief of the international Journal of
Applied Ichthyology and acts as board member of several other international peer review journals.

Dan Cocker / Partner /Allen &Overy LLP

Dan is a partner in Allen &Overy’s Global Projects, Energy and Infrastructure Group. He has a strong specialism in renewable energy projects,
covering both the finance documents and underlying commercial coniracts, such as construction and engineering contracts, operation and
maintenance agreements, and power purchase agreements as well as related regulatory matters. He has advised borrowers, project companies,
investors, lenders, export credit agencies, monoline insurers, contractors and governments on transactions throughout Europe, the Middle East,

Africa, the Americas and Australasia.

Brittney Becker / Policy Officer / The European Association for Storage of Energy

Brittney Becker is a Policy Officer at the European Association for Storage of Energy (EASE), where she is responsible for a range of topics including
research and innovation, energy storage business cases, and technology development. She supports the Association’s outreach and advocacy with
the aim of reducing the barriers to energy storage and creating a level playing field for storage in Europe. Prior to joining EASE, Britiney gained
experience in European Affairs by working at a lobbying firm in Brussels, where she was mainly responsible for clients in the pharmaceutical and
animal feed industries. Britiney holds a Bachelor’s degree in Political Science from the Free University of Berlin.

Richard L.A. Marohn / Independent Expert for Renewable Energy Development in Latin-American

Richard L.A. Marohn is an independent professional and expert in identification, evaluation and development of sustainable renewable energy
investments and infrastructure projects with more than 15 years of experience in business development, financing, relationship management,
market research and project execution. Richard has been involved in the development of hydropower projects in Latin America ranging from 0.5
MW — 350 MW and was the project manager in charge for the development of a 150 MW hydropower plant and a 200 MW hydropower cascade
for foreign investors in Peru. Currently he works with RP Global as an independent Development Manager on the development of 4 hydropower
developments with an installed capacity of 600 MW. Richard is also advisor to Finpro, the Swiss Chamber of Commerce and Switzerland Global
Enterprise S-GE in Peru and has been invited to speak on several public and private events such as the ExpoMin, the International Forum for
Energy, Waste Management and Eco-Efficiency and the Expo Agua promoted by the German Chamber of Commerce in Peru. In 2014 Richard
founded Marohn Plenge Consult & Trade focused on the representation of foreign companies and investors focused on energy, infrastructure,
mining, real estate and construction in Peru. In 2016 Marohn Plenge Consult & Trade was renamed to Ongresso Peru and in 2017 Richard sold
the company to Ongresso Global, owned by Nelcons from Switzerland. Richard continues being member of the board of Ongresso. Richard
studied Engineering in Building Process Management at the University of Applied Science North-Western Switzerland, Business Administration and
Accounting and Finance at the University of St. Gallen and International and Strategic Management at Monash University.
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Bryan Karney / Professor / University of Toronto

Bryan W. Karney graduated from UBC in 1980 and completed his Ph.D., also from UBC, in 1984. He is a professor of Civil Engineering and
the Associate Dean of Cross Disciplinary Programs at the University of Toronto and a principal of FPP HydraTek Inc. a hydraulic and water
systems specialty firm. Bryan is the senior hydraulic transient specialist in the company with 30 years of direct experience in providing hydraulic
and hydraulic transient consulting services on a wide range of fluid pipe systems, including water, wastewater, oil, gas, and jet fuel. Bryan has
spoken and written widely on subijects related to water supply, water resource systems, infrastructure and energy issues, hydrology, climate change,
engineering education and ethics. Bryan was Associate Editor for the ASCE’s Journal of Hydraulic Engineering from 1993 to 2005 and is currently
an Associate Editor of both the Urban Water Journal and the Journal of Hydraulic Research. He has written or co-written several hundred journal
papers and articles, including the book titled “Comprehensive Water Distribution Systems Analysis Handbooks for Engineers and Planners,
published by MWH Soft. Bryan has won a number of teaching awards and recognitions including being a finalist in the TVO's best lecturer

Steven Weiss / Associate Professor Institute of Zoology / Karl-Franzens University Graz, Graz, Austria

Steven Weiss is an Associate Professor at the Institute of Zoology, University of Graz, Graz Austria and specializes on the ecology, evolution and
conservation of freshwater fishes. He received his bachelor’s degree and master’s degrees in the USA and his doctorate at the Agricultural
University of Vienna, Austria. He is the IUCN focal point authority for Eurasian salmonids and a member of the IUCN salmonid specialty group.
His field experience ranges from the Grand Canyon in the USA to far eastern Russia. He has published over 70 peer-reviewed manuscripts involving
the ecology and evolution of primarily salmonid fishes as well as co-edited two books including one on fish pass technology and migration. More
recently he has become increasingly involved in the assessment of hydropower expansion in Austria as well as the Balkan Peninsula.

Jan Pedersen / Director, Head of office in Brussels / Agder Energy AS

Education: Civil Engineer, University of Trondheim, the Norwegian Institute of Technology

Key Qualifications:

2014 - 2017: Head of Agder Energy Office in Brussels. Main focus has been market design (including flexibility market development), energy
system design (including TSO — DSO harmonisation) and digitalization of the decentralized energy system. | have during the stay in Brussels
participated in various workshops related to the above mentioned topics. | was also member of the project team preparing the TSO-DSO Data
Management Report.

It is already well known that Agder Energy is working together with Microsoft (supplier of cloud technology) in a pilot trying to develop a digital
platform for decentralized flexibility markets. We think that the result of this pilot could be a valuable input to the work in question.

2011 - 2014: General Manager and now Chairman of Grgnn Kontakt AS. Grenn Kontakt (GK) is a start-up in Norway offering DC and AC
charging to EV cars. It is owned by 23 Norwegian utilties. GK has created a business model based on a digital architecture. GK has been one
of the front runners in the deployment of digital technology necessary for providing smart charging infrastructure in Norway. The digital compa-
ny stack consists of the following elements: Cloud Computing, The Mobile Platform, loT and Social Network.

2000 -2011: Vice President and member of the executive management group in Agder Energi responsible for business development, establish-
ing the Innovation System (including a Venture Company) and development of the Service Business Area in the Group.

1995 —2000: CEO of Kristiand Energiverk. A vertical integrated utility in Norway. One of the utility that merged into Agder Energy in 2000.
1990 — 1995: Vice President responsible for Hydropower and Market development in Kristiansand Energiverk. Norway deregulated the electric-
ity sector in 1991.

1990 -2010: Various assignments as advisor for the Norwegian Government in connection with restructuring of the electricity sector in devel-
oping countries covering projects linked to the reorganising or commercializing of utilities to meet the new requirements of the deregulated
market.

1975 —1990: Working as a hydropower consultant in Norway and abroad. Project manager for several projects located in Africa and Central

America.

Dipl. Ing. Peter Rudolf Matt / Head of Engineering and Senior Engineer / Voralberger lllwerke AG

Peter is with Voralberger lllwerke AG since 1987 in various positions civil engineer for hydro power, project manager at HPP Litzwerk (Schruns,
5.6 MW, 22,2 GWHh), project manager for extension of the reservoir Rifa; 1,2 Mio m3, project manager for design and construction Kops Il 450
MW pump mode, 520 MW turbine mode, head of civil engineering and deputy senior engineer. In his current position he is responsible for design
and construction of new hydro power plants and maintenance of our generation system (www.illwerke-vkw.at), for two projects in construction:
Rellswerk 12 MW, Obervermuntwerk +/- 360 MW and refurbishment and upgrading of Kopswerk | 250 MW, Lunerseewerk 240 MW. Previously
Peter worked at Rhein-Main-Donau AG, Munich where is he was responsible for hydraulic investigations fo design the logic control of the locking
of ships at the inland waterway transportation Main -Donau channel. He obtain his master degree at Technical University Munich, where he later

also worked in hydraulic laboratory.
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Per @yvind Grimsby / Senior Environmental Advisor / Sira-Kvina Power Company
Per @yvind Grimsby,Supervisor water course environment Sira-Kvina hydropower company
Work as a Project designer in early phase in developing projects.. Responsible for permissions and environmental issues in the company. Also
participating in different research programs and workgroups as a representing the business. Experience from 10 years in hydropower business
and before that as a manager for land-use planning in community. University background from Bergen with a master from landscape ecology

(social science and biology).

Simon Pattullo / Hydropower Specialist / Scottish Environment Protection Agency

Simon has been with The Scottish Environment Protection Agency (SEPA) for sixteen years. He started in the north-east of the country, working
in planning liaison, then moved to the south west to engage in pollution control issues as an environment protection officer. He's been a water
resources specialist since 2008 and has dealt mainly with the hydropower sector since then. As part of an erstwhile hydropower permitting team

he oversaw the licensing of a significant number of applications in this sector, and he is now involved in their ongoing regulatory issues.

Bernd Rajal / Partner / Schoenherr

Bernd Rajal is a partner at Schoenherr in Vienna where he is a member of the firm’s regulatory practice group. He is head of Schoenherr’s
international energy group. Bernd’s practice focuses on EU and national energy regulation in CE/CEE and SEE. Bernd is advisor to energy utilities,
financial investors, network operators and energy traders. He regularly advises on major energy infrastructure and power plant projects. He is

ranked as leading energy lawyer by ILFR 2016 and Who “s Who Legal.

Rosa Olivo del Amo / Forest Engineer / World Fish Migration Foundation
Forestry Engineer with broad experience in environmental consulting. She is specialized in water management and river restoration and has been
involved in several European projects focused in river connectivity, working in the project design of river restorations and fish migration solutions,

barrier elimination and land stewardship.




