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Expert Survey
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Survey Participants
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Grid emulation & advanced tests
• Emulation of future converter dominated power

systems using CGI and / or synchnonus
condenser to emulate grid

• Development of new test methods / grid codes
• Validation of models

Others 
• Wind turbine load and control and lifetime
• Storage lifetime assessment and control
• Wind farms wakes and control
• Grid interaction and stability assessment
• Offshore applications

Uncertainties and forecast
• Variability for combined wind-solar-storage
• Market forecasts
• Hybrid power forecast
• Real time power simulation
• Assessment of flexibility & grid services

Sizing and siting
• Resource assessment
• Physical Design Optimization
• Selection / hybridization of storage

technologies
• Optimal sizing of wind-solar-storage
• Hybridization of existing wind or solar plants

Electrical Design and Control
• Optimal electrical design – utilization of wind

turbine DC links and inverter
• Use of electrical auxiliaries (supercapacitor,

chopper, FACTS)
• Hierarchical control / Distributed control
• Grid services
• Blackstart capability

Energy Management System
• Optimal operation on markets: energy markets,

grid service markets and capacity markets
considering uncertainties, component lifetime

Energy 
Management 

System

Sizing 
& 

siting

Electrical 
Design & 
Control

Grid 
emulation 

& 
advanced tests

Uncertainties 
& 

forecast

Others

Integration to Energy Systems
• Co-operation with other energy sectors
• Power2X
• Co-ordinated Control
• Load Balancing

Integratio
n to 

Energy 
Systems Research 

Priorities

Danish Hybrid Wind Power Plant Forum (https://hybrid-vindenergi.dtu.dk/)
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Goal of the Topical Expert Meeting
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To realize accelerate the deployment of hybrid power plants, important work to be done, 
which requires active involvement of the stakeholders: OEM, developers, 
owner/operators, consultants and researchers

Organized a virtual Topical Experts Meeting (TEM) in August 2020 to begin the process

Approximately 80 participants over 3 days from 18 countries

Hybrid Power Plants (HPP): Topical Experts Meeting
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Important topics for IEA task collaboration
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Shared Infrastructure for co-located plants
10%

Co-located vs virtual hybrid power plants
9%

Field demonstration / validation of 
hybrid power plants

22%

Resource assessment/importance of 
complementarity

5%
Market/policy changes needed to accommodate HPP

18%

Metrics to assess HPP (LCOE, 
curtailment, etc.)

15%

Modelling needs (e.g. timescales)
21%
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Important topics for IEA task collaboration
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Grid services to consider for 
HPP
23%

Hybrids as price maker
8%

Forecasting
5%

Dispatchability of HPP
21%

Grid reliability/stability
14%

Control needs (e.g. -
timescales, coordinated control 

across technologies)
29%
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Storage solutions to consider for HPP
11%

Combined storage solutions
15%

Most important design variables in HPP 
(DC vs AC coupling/inverters/etc.)

11%

Other value streams beyond electricity
2%

Reference hybrid power plants (how to address high degree of customizability)
19%

Design for operation
19%

Optimization needs (derivative free, gradient-based, how 
to handle scale of problem)

23%

Important topics for IEA task collaboration
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Important topics for IEA task collaboration

Field demonstrations information exchange/clearing 
house
18%

Reference hybrid power plants development
24%

Workshops for sharing experiences/results/data
16%

Investigations of HPP values in various contexts
23%

Review of standards for HPP and develop 
recommendations

12%

Best practices in forecasting, etc.
7%
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Results of TEM

Question Agree Disagree

Only HPP should be developed in the future 40% 60%

Markets are sufficient for HPP participation 12% 72%

Providing grid services as an essential HPP capability 70% 30%

Prioritize experimental validation 76% 12%
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Results from the TEM: Market Barriers

• Demonstration and economic value

• Lack of validation data

• Validated models

• Optimization, control, modeling tools

Basis for our work packages
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Highest Impact Tasks for IEA Task

WP0: Management and coordination
WP1: Collection of research results, state-of-the-art and expert consensus
WP2: Design of a suite of reference hybrid plants
WP3: Overview of design and operation technology/algorithms
WP4: Electrical design, control, market and grid service provision from hybrid power plant
WP5: Outreach and Collaboration with other ongoing TCPs and industry R&D activities
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Hybrid Power Plants: Moving Forward

Operating agents:
• Jennifer King, NREL (US)
• Kaushik Das, DTU (DK)

Expected budget: 
• ~60.000 euro/year

Annual costs: 
• 5.000 euro/year

Duration: 
• 4 years
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Thank You

• Contact  - kdas@dtu.dk

mailto:kdas@dtu.dk
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