IEA Hydro’s Collaboration Program
www.ieahydro.org

Niels Nielsen, IEA Hydro Secretary
34th ExCo Meeting. Reykjavik, Iceland
February/March 2018

IEA Hydro-Key Factors and Activities
Vision and Objective
Membership and Structure

Work of the Annexes
Relevance to Iceland
Hydropower Contribution to CO2 Abatement

2

Vision
 Facilitate

worldwide recognition of hydropower as a wellestablished and socially desirable energy technology

Objective
 Encourage

countries to co-operate in innovative
research for the development of hydropower as a
renewable and sustainable energy source
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Program Members
 Australia – Hydro Tasmania
 Brazil – Ministry of Mines and Energy, CEPEL
 China – China Yangtze Power Co/ICSHP
 European Union – European Commission
 Finland – Funding Agency for Technology &
Innovation/Kemijoki Oy

 Japan – New Energy Foundation (NEF)
 Norway – Norwegian Water Resources & Energy Directorate
(NVE)

 USA – US Department of Energy, Oak Ridge National
Laboratory
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Structure of Program
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Annex II: Small-Scale Hydropower
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Future Activities of Annex II: Small-Scale Hydropower

Hidden Hydro
Opportunities for new hydropower generating capability can
be realized by harnessing available water head at existing
hydropower projects, at existing non-powered dams and in
water supply and distribution infrastructure such as water
supply systems and irrigations canals
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Annex IX: The Economic Value of Energy and Water
Management Services Provided by Multipurpose
Hydropower Projects (Valuing Hydropower Services)
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Annex IX - Coverage Scope of Phase I
Considered a variety of methodologies used around the
world to assess the value of energy services and water
management services provided by hydropower operation.

 Identified the energy and water management services created
by hydropower developments and their distribution.

 Enhanced the understanding of the economic values and
costs of energy and water management services provided by
multipurpose hydropower

 Suggested appropriate methodologies to estimate the value of
these services.
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Annex IX: Valuing Hydropower Services-Phase II
Having identified valuation methods in Phase I, two key
strategic themes have arisen.

1. Consideration on how hydropower will be valued in
future market scenarios;

2. Similarly, how hydropower will be valued in climate
change scenarios.

Phase II of Annex IX will investigate future energy
markets/scenarios to 2050 – potentially including IEA
modelling. This work will incorporate factors such as:
levels of growth; decarbonisation objectives, increasing
penetration of VRE and the reliability services required
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Annex XII: Hydropower & the Environment: Managing
the Carbon Balance of Freshwater Reservoirs
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CO2 and CH4 Pathways in a Freshwater Reservoir
 Emissions from reservoir surface - diffusion & ebullition (bubbling)
 Degassing as water passes through turbines
 Tailwater emissions – diffusion of GHG in river downstream

12

Scope of Research Program
 The Brazilian GHG field measurement campaign
measured emissions at eleven new and existing
reservoirs, with data processed for modelling

 Guidelines issued on “Quantitative Analysis of Net GHG
Emissions from Reservoirs”
o Volume 1: Measurement Programs and Data Analysis
(2012)
o Volume 2: Modelling (2015)
o Volume 3:Mangement, Mitigation and Allocation (2018)
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1.

Collect information on the watershed
a. Cacthment land cover, soils , etc.
b. Pre-inundation area features
c. Reservoir WQ, hydrology, hydraulics
d. Human activities in the catchment

2. Apply the watershed information in a screening
process (see Chapter 2 in this document)

5. Modify plans, design, construction and
operating practices

High net GHG emissions
expected?

4. Evaluate the project in terms of net GHG
emissions

3. Confirm the screening results
Prepare EIA or similar assessment reports (see
Chapter 4)
Prepare the required monitoring / mitigation /
allocation protocols for GHG and WQ

Opportunitiy to reduce
emissions project?

6. Plan and execute comprehensive
campaigns for measurement and
modelling

7. Report net GHG assessment based on
field work and models
a. Report data as net GHG emissions

IHA Guidelines for GHG measurements

a. Create a measurement program, with links
to modelling

b. Report model runs to support the net GHG
assessment

IEA/Hydro Guidelines Vol 2

b. Use the data in models of hydrodynamics
and processes

c. Report governance, mitigation and allocation
assessment

IEA/Hydro Guidelines Vol. 3

c. Determine governance, mitigation, &
allocation measures

Sources of Guidance
IEA/Hydro Guidelines Vol. 1

a.
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Annex XIII: Hydropower and Fish
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Annex XIII: Hydropower and Fish

A comprehensive program to:

 Better understand the effects of
hydropower on fish.

o impacts on physical habitat for fish
o overcoming fish migration barriers

 Develop a roadmap for sustainable fish
populations in rivers with hydropower

Potential Damage Mechanisms for Fish Passing
Through Hydro Turbines
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Annex XIV: Management Models for Hydropower
Cascade Reservoirs
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Annex XIV: Key Issues
 Safety compliance and routing of large floods
 Management of environmental and social risk issues
 Meteorological and hydrological monitoring, modelling and forecasting,
flow routing, specifically the interdependencies along the cascade

 Optimized flow dispatch approaches including other sources of
generating (thermal, geothermal etc.)

 Dispatch rules for energy and water services

 Operational constraints and their cumulative impacts
 Communication models between cascade reservoir operators
 Governance models, specifically for multiple owners and cross
boundary issues
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Annex XV: Maintenance Works
and Decision-Making for
Hydroplant Renewals
Decision-making from diagnosis of
soundness to renewal and upgrading
of existing hydro facilities, classified
as:.

1. Decision-making Process from
Inspection to Renewal and
Upgrading

2. Asset Management
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Annex XV: Maintenance Works and Decision-Making
for Hydroplant Renewals

20

Topics where Iceland’s knowledge and experience would benefit global
hydropower best practices and energy policy through international
collaboration
Annex

Name

Relevance

Rating

Annex II

Small-Scale Hydropower

Rural development and off-grid areas. Hidden
Hydro opportunities

M

Annex IX

Valuing Hydropower Energy and
Water Management Services

Value of hydropower energy services. Impacts of H
climate change on hydropower operations. Hydro
balancing, system integration and
interconnections

Annex XII

Managing the Carbon Balance of
Freshwater Reservoirs

Understanding of GHG emissions needed for
environmental assessments

H

Annex XIII

Hydropower and Fish

Understanding of impacts of hydropower on fish
needed for environmental assessments

H

Annex XIV

Management Models for
Hydropower Cascade Reservoirs

Significant for existing or planned cascade
developments,

M

Annex XV

Maintenance Works and DecisionMaking for Hydroplant Renewals

Many older hydroplants need effective
understanding of modernization opportunities
and delivery of works

M
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Hydropower’s Contribution to CO2 Abatement

IEA Technology Roadmap on Hydropower
The potential for additional hydropower remains considerable, with this
Roadmap foreseeing a doubling of global capacity by 2050, up to almost
2,000 GW and of global electricity generation to over 7,000 TWh. Pumped
storage hydropower capacities would be multiplied by a factor of 3 to 5.
The overall aim of the technology roadmap series is to advance global
development and uptake of key technologies to achieve a 50% reduction
in CO2 emissions by 2050 (over 2005 levels).
Roadmaps enable governments and their industry and financial partners
to identify the steps needed to accelerate technology development and
uptake.
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