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Can you please comment on the topic of test facilities?
During the next phase of this work, we will focus on promoting uptake by public funders
around the world. When uptake is achieved, the goal is to form stronger links between
the Framework (what should be done), the technical guidance provided by standards
and Technical Specifications (how it should be done), and the service provided by test
sites and certification bodies in delivering the process. We're keen to discuss the best

Matthijs Soede
European Commission

way to carry out this future engagement, perhaps through IEC or IECRE.

2

Can you discuss where the certification bodies and
certification process including other accredited institutions
will utilize this framework? How will the standards be
integrated into this framework?

Jonathan Hodges
Wave Energy Scotland

Please see question nr.1.

3

Do you have a general idea for stage costs?
The costs will depend of the scale of the prototype. In our WES programme, Stage 1
was

4

£300k, Stage 2 was £700k and stage 3 was £4M.

How can we get WEC developers to buy into the practice of this
document?

Lauren Ruedy
US Department of Energy

If it is widely adopted by funders, it would be in developers interests to follow the
framework.

5

The IECRE is currently in the process of creating RETL and
RECBs to assess marine energy technologies in view of
certification.
Please see question nr.1.

6

Patricia Comiskey
Sustainable Energy
Authority of Ireland

Working Group 361 of the IECRE are currently creating the
Rules for an accreditation framework to create RECBs and
RETLs
Please see question nr.1.

For more information vist:
www.ocean-energy-systems.org
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Europe Wave requires entry at stage 1. Does that in effect
mean that the process through the stages will be dictated by
the slowest runner in each stage?
No, a date will be set for applications to the next stage. If a developer cannot meet
this then they will fall out of the programme.

8

Matthijs Soede
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This process needs to be aligned with the IECRE, has this been
incorporated in the process?
Please see question nr.1.

9

The IEC TS 62600-103 is only applicable to stage 3?
While the Framework covers the full technology development process, the early stages,

Jonathan Hodges
Wave Energy Scotland

as covered by - 103 are perhaps those which most require clarity in terms of funders'
expectations. Therefore -103 (and tidal equivalent) is perhaps a good place to start
when we add detail to the alignment of the OES Framework (what should be done)
with Technical Specifications and other sources of guidance (how it should be done).

10

Can you elaborate on how integration with the 62600 series of
standards works, in particular with regards to the -200 and -100
(power performance assessment) specs?
As

mentioned

in

the

answer

to

question

nr.

1,

the

integration

with

Lauren Ruedy
US Department of Energy

Technical

Specifications and other sources of guidance is a work in progress, however, in the
case of 62600-100 and -200 the content of the Power Capture and Power Conversion
sections of the Framework have been designed to be in alignment, with the additional
ability to separate the hydrodynamic device performance from the Power Take Off
performance during early stages of development.

11

Information about any joint research projects as well as
research grants.
Information

on

the

Oceanset

project

which

was

discussed

can

be

found

Patricia Comiskey
Sustainable Energy
Authority of Ireland

at::

www.oceanset.eu. General information on research opportunities in the EU for ocean
energy projects can be found here.

For more information vist:
www.ocean-energy-systems.org
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How do you include the learning curve into the development
scheme especially between TRL 6 and 9. Do you think we could
include such an effect in the cost prediction after serial
production has started?
While it is not included in the Framework, the evaluation of learning curves is a valuable
tool in the assessment of future cost and performance of ocean energy technologies.

Matthijs Soede
European Commission

Once funders are using the Framework in their national schemes, future work in Task 12
could focus on alignment with the sources of technical guidance on how this process
should be carried out.

13

Have you considered to include environmental impact as an
evaluation area? (Impact on marine life, "visual pollution",
etc.?) Or is it purely economic and cots driven criteria’s?

Jonathan Hodges
Wave Energy Scotland

No, we didn’t consider yet to include environmental impact as an evaluation area, but
this is good suggestion considering that this will become more and more important. In
this context also the circular use of materials and the potential reduction of Green
House Gases in comparison with other technologies can be considered.

14

As a technology developer - always on the lookout for funding,
do you know about any new funding programs coming up for
early stages, in Europe or the US?
1. In Europe –

Lauren Ruedy
US Department of Energy

The new Horizon Europe programme will be adopted next month. The

main options for early-stage development are in the ‘European Innovation Council’
programme and the Climate, Energy and Mobility programme. European Commission
will present the funding possibilities in the EIC programme already this month. Launch
of

the

new

European

Innovation

Council

|

European

Commission

(europa.eu).

Information about the CEM programme will follow in May.

2. In the US -

please subscribe to DOE WPTO’s Water Wire email to stay up to date on

Patricia Comiskey
Sustainable Energy
Authority of Ireland

the latest announcements, including funding opportunities. Specifically, DOE has a few
opportunities active now described below:
WPTO website
TEAMER (Testing Expertise and Access for Marine Energy Research):
Request For Technical Support application period coming soon:

For more information vist:
www.ocean-energy-systems.org
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As a technology developer - always on the lookout for funding,
do you know about any new funding programs coming up for
early stages, in Europe or the US?
Prizes:

Matthijs Soede
European Commission

Website
Waves to Water
Note: Only winners of the ADAPT Stage will be eligible to compete in the
CREATE Stage
Applications due in August 2021
CABLE (Conductivity-enhanced materials for Affordable, Breakthrough Leapfrog
Electric and thermal applications)
ARPA-E’s

Open

2021

funding

opportunity

(DE-FOA-0002459:

OPEN

2021)

is

posted on ARPA-E Exchange.

Jonathan Hodges
Wave Energy Scotland

Concept Paper Submission Deadline: 6 April 2021
EDA Build to Scale (B2S) Grant
Note: See eligibility information on grants.gov website. Applications due: 29
April 2021
Other recently closed opportunities:
SBIR: Closed 22 February 2021
Ocean Observing Prize: Cosed 16 February 2021
ETIPP (Energy Transitions Initiative Partnership Project) Technical Assistance:

Lauren Ruedy
US Department of Energy

Closed 15 February 2021

15

In accordance with the TPL/TRL matrix (ref Jochem Weber,
NREL), an important starting point is to initially get to a high
TPL level, before going down the TRL scale. However, for
example, performance improvement by control is a major
determinant of TPL.So, too late when we get to a high TRL?
While the intention is for the framework to be applicable to devices, subsystems, and

Patricia Comiskey
Sustainable Energy
Authority of Ireland

arrays, where “subsystem” primarily considers PTOs, it is definitely not intended to
suggest a sequential process from device to PTO to control as I absolutely agree with
your point that control is a determinant of performance.

For more information vist:
www.ocean-energy-systems.org
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In accordance with the TPL/TRL matrix (ref Jochem Weber,
NREL), an important starting point is to initially get to a high
TPL level, before going down the TRL scale. However, for
example, performance improvement by control is a major
determinant of TPL.So, too late when we get to a high TRL?
The

document

separates

Power

Capture

(device)

and

Power

Conversion

Matthijs Soede
European Commission

(PTO),

knowing that they can be developed and evaluated separately at very early stages and
integrated when device/PTO size allows, but also intends to make the point that the
PTO should be emulated as effectively as possible in small scale testing and modelling
as the coupling of the two is a key driver of functional behavior and power absorption.
Similarly for control, as you say, the performance of the device and PTO (and both) is
inextricably linked to control so the document brings this in throughout:
Consideration of the potential benefits of control are first introduced in Stage 0 of

Jonathan Hodges
Wave Energy Scotland

Power Capture
Variation of controllable parameters throughout all stages of rig, tank and openwater testing etc. where size allows
Evaluation of the benefits of control during modelling and testing activities.
However, we were also conscious that a control system (or control methodology) can
be developed somewhat separately with an intent of being applicable to a range of
devices, so the ‘controllability’ of a device and PTO must also be considered at early
stages,

i.e.

what

parameters

are

physically

and

functionally

capable

of

being

Lauren Ruedy
US Department of Energy

controlled/adjusted, are the sensors/measurements available to deliver the required
control inputs and what is the potential or measured benefit achieved by implementing
control (at any stage). Also, we considered the evaluation of the reliance on control
from the early stages.
While we’ve separated the ‘Evaluation Areas’ so they can each be evaluated in turn
and funders can have clarity on their meaning and importance, we hopefully made it
clear that they must all be assessed as part of a hierarchy in a holistic evaluation
process (through the integration discussion in section 2.3).

16

Patricia Comiskey
Sustainable Energy
Authority of Ireland

There is increasing capital from the private sector for the blue
economy, can it leverage this framework as well?
Yes, a number of Ocean Energy companies have interacted with the Blue economy
framework to varying degrees of success. It is a welcome opportunity for support for
companies in the marine space’.

For more information vist:
www.ocean-energy-systems.org
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Could you elaborate a bit more about the concept of a
"Technology Passport"? How do you expect it to be
implemented in practical terms?
We are not envisioning yet the Technology Passport concept described during the
webinar requiring or resulting in a physical passport for devices and technologies.
However, for funders implementing the framework, it will enable increased consistency
in

definitions

and

R&D

activities

for

technologies

that

can

be

recognized

Matthijs Soede
European Commission

across

borders. Additionally, feedback from funders and developers who have read the report
and implemented the recommendations will be critical to refining expectations around
independent certification of results related to the implementation of this framework.
For instance in the US – this will mean a more explicit understanding of the maturity of
a

described

technology.

Implementing

this

metrics

framework

alongside

other

standards and technical specifications, such as IEC TC-114, will clarify expectations in

Jonathan Hodges
Wave Energy Scotland

defining successful work accomplished to date and demonstrate why a proposed
technology is ready to advance to the next stage; these stages may be used in lieu of
Technology Readiness Levels (TRLs) for example, which can be vaguer. In practical
terms,

while

we

can’t

discuss

specifics

of

any

future

funding

opportunities,

these

stages and this framework could be leveraged as a guide for those opportunities, such
a Funding Opportunity Announcements (FOAs), prizes, or competitions.

18

How can you define different thresholds for the evaluation
criteria at each stage to account for the lowering uncertainties
and risks for more mature technologies? In other words, what
would you expect in terms of minimum power capture for a
stage 1 tech and for a stage 4 tech?

Lauren Ruedy
US Department of Energy

It is not considered possible to define common thresholds for each evaluation criteria
at each stage, as it is the overall, integrated evaluation which defines the success of
the

technology.

Different

combinations

of

performance

in

the

various

evaluation

criteria can result in a 'good' performance in overall terms for a particular project.

Patricia Comiskey
Sustainable Energy
Authority of Ireland

Tools such as DTOceanPlus will be useful in carrying out this integrated evaluation in a
consistent

fashion,

enabling

developers

or

customers

to

define

their

own

specific

thresholds of acceptability.

For more information vist:
www.ocean-energy-systems.org
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The discussion centers primarily on wave energy. Are you
considering Ocean Thermal Energy, or energy directly from
major ocean currents, e.g., Agulhas Current, Gulf Stream?
The

first

publication

of

the

Framework

covers

wave

and

tidal

stream

energy

technology, however, the IEA-OES group remits cover a wider list of ocean energies
and future work on IEA-OES Task 12 may broaden to cover these.

Matthijs Soede
European Commission

20 Can you comment on the tidal metrics?
Feedback on the content of the document is extremely welcome as we continue to
promote uptake by public funders. As discussed in answer to question nr. 1, future
engagement with technical guidance providers will ensure alignment of this detail.
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US Department of Energy
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For more information vist:
www.ocean-energy-systems.org
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