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Presentations and summary report will be available on 
www.etipocean.eu
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ETIP Ocean events in October 2017
@ Ocean Energy Europe Conference & Exhibition
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Overview

• Intro to WES

• Overview of PCP

• Using PCP for the wave energy 
development



Background

• Collapse of wave energy companies in 2014/2015

• Scot Gov want to encourage development of wave energy sector

• Development of new technology for market that doesn’t exist yet

• Provide good access to funding for small companies

• Provide small companies with improved capabilities 

• Encourage collaboration between actors

• Up to 100% funding until private investors return

• WES formed in late December 2014



How we operate

WES Activities
• Innovation Calls

• Strategic Projects

• Industry engagement and collaboration

WES Funding
• Up to 100% funding for R&D services

• Pre-Commercial Procurement (PCP)

• Competitive, stage-gated programmes



Develop cost competitive wave energy technology in Scotland

A Research, Development and Innovation Programme that is:

• Supporting the development of wave devices, key sub-
systems and component technology 

• Capturing experience from previous technology projects

• Drawing on knowledge from other sectors through 
effective knowledge exchange

• Fostering collaboration between industry and academia

• Provide Continuity of funding

• Ensuring commercial focus – Advisory Group

Our aims and objectives



What is PCP?

• An approach to public procurement of R&D services 

• Public sector tool to stimulate innovation

• Steer development of new solutions directly towards its needs

• Buy R&D services from several competing suppliers

• Act as a "seal of approval" for innovative companies

https://ec.europa.eu/digital-single-market/en/pre-commercial-procurement



Stage Gate Process
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Open Calls and Stage Gates

• PCP is exempted from EU Procurement Directives

• However WES run Open Calls and Stage Gates in accordance 
with HIE Procurement rules

• Maintain general procurement principles:
– equality of treatment

– transparency

– mutual recognition

– proportionality



What PCP provides

• Can provide up to 100% funding

• Provides good access to funding for small companies

• Provide small companies with improved capabilities 

• Supports development of the best technology from across 
Europe

• Encourages collaboration between actors

• Development of technology for market that doesn’t yet exist



Programme Formation

Applications 
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WES Programmes

Novel Wave Energy ConverterPower Take-Off

Structural Materials and 
Manufacturing Processes

Control Systems
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WES key facts and figures

• 61 R&D&I Contracts (incl. recent Control Systems)

• 3 Stage Gates completed (next 3 within 6 months)

• 175 Organisations involved with WES

(With lead contractors from Ireland, Belgium, 
Spain, Italy, Sweden)

• £25.3m spent/committed on programmes 

(incl. landscaping/know how) 

• ~2,000 deliverables so far



Considerations

• Requires “intelligent customer” to operate PCP

• WES reviews/approves deliverable prior to Milestone 
payments

• WES employs 11 Engineers to carry programme development 
and subsequent contract management
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Stage gate development & techno-economic metrics

corpowerocean.com

ETIP webinar    

October 5th 2017

Patrik Möller, CEO
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▪ Mass production of small compact units drives down cost. 

▪ Low inertia, effective phase control → high capacity factor.

▪ Distributed energy production with many small units, giving 
fault tolerant and predictable output to grid.

▪ Efficient support and maintenance scheme. Quick and simple 
install/de-install with standard vessels, enabling low 
maintenance cost.  

▪ Relatively low investment cost per unit, lowering entry 
barriers. (cost of evaluation / capacity expansion of farms).

▪ Energy density (power per m3 and kg) multiple times higher 
than competing wave power devices. * (5-30x)

▪ Total cost per kW targeted to be commercially viable on the 
global energy market, without subsidising.* (2-5x)

* Design, calculations and assumptions behind the exceptionally high energy density and low cost per kW being  
audited in verification projects involving KTH expertise and external engineering firms during Q2-Q3 2012. 

Resonant Wave Energy Converters   

Phase control

Small & light

Effective install

and O&M  

Direct drive 

PTO
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Structured product verification in five Stages    

Product verification in 5 stages according to IEA-OES / equimar best practice.

Scale 1:30                                                       Scale 1:3                                                                Scale 1:2                                                                                  Scale 1:2
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Stage 2 tank tests - Ecole Centrale Nantes        
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Tested survivability in most extreme conditions

Tank testing 32m wave @ ECN

Scale 1:16
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Verified actual power and loads vs numerical models  
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Stage 2 cascade gear – verified with automotive manufacturing partner 
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PTO dry test rig - grid connected hardware-in-the-loop  
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3 times 

more energy per PTO force

Performance metrics

Benchmark: A. Babarit, J. Hals, M.J. Muliawan, A. Kurniawan, T. Moan , J. Krokstad: Numerical benchmarking study of a selection of wave energy converters, Renewable Energy 41 (2012) 44-63
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Structured product verification in five Stages    

Product verification in 5 stages according to IEA-OES / equimar best practice.

Scale 1:30                                                       Scale 1:3                                                                Scale 1:2                                                                                  Scale 1:2
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▪ Dry rig test program in Stockholm – H1 2017

– Verification and debugging of all defined functions.

– De-risking by full range storm loading on-land

▪ Ocean test program at EMEC, Orkney - fall 2017. Final verification - > Stage 4  

Stage 3 program  
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Stage 3 composite buoy     
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System integration 
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Dry testing of complete WEC - Hardware-In-the-Loop
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EMEC Scapa flow deployment - Orkney during fall of 2017   
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Stage 3 metrics    

Reliability metric: 

A. System passing 2 week non-interrupt dry test 

Survivability metric: 

B. Demonstrate survivability in all Scapa flow sea states, with 
load shedding function -> peak loads < 1.6x submersed load.  

Performance metrics:

A. AEP / ton > 8 MWh / ton (s1:1)

B. AEP / PTO force > 5 MWh / kN (s1:1)

C. +300% AEP by WaveSpring phase control

Calibration metrics: 

D. Dry test Power matrix within +/- 20% of simulated (s1:2)

E. Wet test Power matrix within +/- 20% of dry matrix (s1:2)

Affordability metric:

D. LCOE > 150 GBP / MWh after 200MW installed
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corpowerocean.com

High Efficiency                                                  Wave Energy                          

Thank you!


