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Wolfram Zeitz - Executive Secretary IECRE |ECRE
Jonathan Colby — IEC TC114 Chair & IECRE

IEC System for Certification to

ME Sector Convenor Standards Relating to Equipment for use
in Renewable Energy Applications
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IECRE structure

Conformity Assessment Board (CAB)
Management of conformity assessment policies, activities and systems (IECEE, IECEX, IECQ, IECRE)

IECRE management committee (REMC) IECRE Secretariat

Management and overall operational responsibility of IECRE
Technical support

Member bodies (countries) L
: : . : Administration
REMC Officers & Executive Secretary, Chairs of committees, Convenors of WGs/SGs/TFs
IEC Secretary-General

2

Marine energy sector working group Joint working forum (JWF)
(ME-SWG)

PV solar sector working group
(PV-SWG)

Wind energy sector working group
(WE-SWG)




IECRE Deliverables

PV Solar sector certificates issued by end of 2022

Certificate Type 2016 | 2017 (2018 | 2019 | 2020 | 2021 2022 | Total
PV Quality Management (QC) 1 0 3 3 0 7
PV Commissioning Certificate

(CC) 1 0 0 0 1
PV Design Certificate (DC) 1 0 0 0 1

Wind sector certificates issued by end of 2022

Certificate Type 2016 | 2017 | 2018 | 2019 | 2020 2021 2022 | Total
WE Type Certificate (TC) 2 3 17 50 42 32 51 197
WE Provisional Type Certificate

(TC) 0 0 2 8 14 4 19 47
WE Component Certificate (CC) 0 0 2 19 12 35 77 145
WE Provisional Component

Certificate (CC) 0 0 0 4 3 5 10 22
WE Design Evaluation Conformity

Statement (DECS) 0 0 0 33 49 77 133 292
WE Prototype Certificate (PTC) 0 0 0 0 1 0 0 1
WE Project Design (PD) 0 0 0 0 0 0 2 2

2023: IECRE issued the first ,Feasibility Statement / Technology
Qualification® for a tidal engery converter!

Marine sector test reports issued by end of 2022
The first Power performance test report in the Marine sector was issued in 2021.

Wind sector test reports issued by end of 2022

Test Reports 2018 | 2019 | 2020 2021 2022 Total
Acoustic Testing 2 1 3
Blade Test reports (BT) 3 12 50 50 144 259
Electrical Characteristics (EC) 3 9 12
Mechanical Loads Test reports (LT) 3 8 9 13 16 49
Power Performance Test reports

(PP) 5 14 16 32 35 102
Anemometer reports 6000 | 10250 9500 8500 | 34250




Key thoughts - Bankability

 Revenue Mechanism
* Contract for Difference (CfD) scheme in the UK
* Feed in Tariff in Canada
e Tax credits in US
* Etc.
* Technology Qualification and Conformity Assessment
 |ECTC 114 International Standards and Technical Specifications
* |ECRE Conformity Assessment System

While a reliable revenue machanism allows financial predictability, technology
qualification and conformity assessment foster trust in new technology and allow
compareability. Both factors will also play a strong role in regarding ,insurability”
of projects.

The successful implementation of the CfD in the UK is underlined by the below
indicated examples and the amount of projects based in the UK.




Streamwise

Examples of ME Projects

» Europe
» United Kingdom

> Global




Streamwise

Europe — ME Projects (selected)
Revenue Mechanism == NONE YET

» Raz Blanchard (Alderney Race)

» TIGER Project




Streamwise

Le Raz Blanchard

Dubli .
France G Liverpool Sheffield

Manchester

> ~30 MW W

ENGLAND

> Multiple technologies
» TIGER Project

> More information available
[LINK]

Guernsey

Jersey

Saint-Malo



https://interregtiger.com/expanding-the-marine-energy-market/development-sites-and-procurement/le-raz-blanchard/

Key partners

Location

Current status

Capacity to be
installed

Technology to be installed

Streamwise

DEVELOPMENT, LLL

Timescale for deployment

Ramsey Sound

Yarmouth Harbour

Perpetuus Tidal Energy
Centre

Le Raz Blanchard

Paimpol-Bréhat

Morbihan Gulf

Cambrian Offshore SW

QED Naval

Orbital Marine Power,
EMEC

Normandie Hydroliennes

Hydroquest

EDF. SEENEOH.
Hydroquest & EMEC

EDF, SEENEQH, BDI &
Minesto

EDF, SEENECH & BDI

Morbihan Hydro Energies
SAS

Pembrokeshire, UK

Isle of Wight, UK

Isle of Wight, UK

Normandy, FR

Normandy, FR

Brittany. FR

Brittany, FR

Brittany, FR

Brittany, FR

Recover turbine and install turbine

Site to be consented and turbines installed

New site, originally fully consented in 2016,

currently going through re-consenting

Site consent variation in progress, FEED

Site consent variation in progress, FEED

Deployed for testing and demonstration

Deployed for testing and demonstration

Test site to be repurposed

New site to be consented

Up to IMW

up to 300kw

30MW

12MW

17 MW

1MW

100kW

Various

500kW

TBC

Community scale SubHub with 3x
Tocardo T1 turbines

Orbital 02 TBC

TBC likely SIMEC AR2000 series
variant

Oceanquest next generation
turbine

Oceanquest 1 MW

DG100

TBC

Sabella turbines 2x D08 250kW

2021-22

2021-22

Deployment outside scope of
TIGER (2025)

Deployment outside of scope
of TIGER (2024-25)

Deployment outside of scope
of TIGER (2024-25)

Deployed (retrieval summer
2021)

2022

TBC

2022

TIGER is actively supporting design and or installation up to 31.9MW of tidal turbine capacity.
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“UK Project Slides”

UN GERE
September, 2023

Jonathan Colby
President & Founder
Streamwise Development, LLC




MeyGen

The Crown Estate awarded an agreement for lease to MeyGen PLC

>

>

Stroma, Scotland

398 MW consented
> Phased build out

(>| g)MW (operational) + 28 MW (CfD) + 52 MW (under development) + 312 MW
planne

28 MW allocated to MeyGen PLC under CfD Auction Round (AR) 4

(7]
w
(=)
(-4
()
W

I

Developer agnostic (SIMEC Atlantis & Andritz Hydro to date)

50 GWh generated to date [LINK]

12

Streamwise

SCOTLAND

Edinburgh

Glas'gow



https://www.offshore-energy.biz/meygen-sets-record-with-worlds-first-50gwh-of-electricity-generated-by-tidal-energy/?utm_source=marineenergy&utm_medium=email&utm_campaign=newsletter_2023-02-21

Streamwise

DEVELOPMENT, LLC

MeyGen — SIMEC Atlantis

13




Streamwise

MeyGen — Andritz Hydro

MK1 — 5+ YEARS OF OPERATION A

ANDR:

MeyGen 1A - Turbine 1 - Camera 2 - 2022-09-24 14:20:3 ITZ HYDRO Hammerfest - MeyGen 1A - Turbine 3 - Camera 2 2022-05-03 12:01:18
g 4
; " Hydro
i L -
R Hammerfest
g .
\
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EMEC

European Marine Energy Centre (EMEC)

>

>

Orkney Islands, Scotland
4 test sites (2 tidal, 2 wave)

Hydrogen generation & grid-connected infrastructure

7.2 MW allocated to Orbital Marine Power under CfD AR4

More information available at https://www.emec.orq.uk/

15

Streamwise



https://www.emec.org.uk/projects/hydrogen-projects/
https://www.emec.org.uk/

Streamwise

DEVELOFMENT, LLU

I M I ( : EMEC HQ
Stromness

Caldale, Eday:

EMEC offices Hydrogen production
Kirkwall plant

Fall of Warness, Eday:
Grid-connected
tidal site

Shapinsay Sound:
Scale

Billia Croo: tidal site

Grid-connected
wave site

Scapa Flow:
Scale
wave site
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Westray

Orbital Marine Power

>

>

Westray Firth, Orkney Islands, Scotland

30 MW project

Grid-connected infrastructure

Adjacent to EMEC

6 MW allocated in CfD AR 4 (Eday 1 and Eday 2)

More information available [LINK]

17

Streamwise

Glasgow Edinburgh

United
Kingdom

Isle of Man

Manchester



https://envirotecmagazine.com/2023/03/23/new-30mw-tidal-energy-project-unveiled-in-orkney/
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DEVELOPMENT, LLC

-0 Marine Power




Streamwise

SCOTLAND.

Morlais Demonstration

Consent from Welsh Government and Natural Resources Wales L el
was awarded in December 2021 S

» Holyhead, Wales -5 United
Kingdom

NORTHERN
IRELAND +Belfast

» 240 MW Consented (8 x 30 MW berths)
> Phased bU||d OUt ) N Isle of Man
> [ berths allocated to individual developers to date ;

Blackpools  Great Britain

Manchester

» 5.62 MW allocated to Magallanes Renovables under AR 4 o yaesso

S|

»  Utilizing the Rochedale Envelope

»  More information available [LINK]

19


https://www.morlaisenergy.com/

Streamwise

DEVELOFMENT, LLU

Morlais Demonstration Zone

Coloured areas showing restrictions on the types of turbine permitted and showing operational exclusion zones

w . _ " - - <
Legend | 23 My
[} Demo Zone Boundary HoL YH EAIJ. A Y%
E Purple Area - turbines are >20m below the surface | ()] ~ bl
1] Blue Area - turbines are >8m below the surface i 10,
Gold Area - maybe at or on the surface, but not viusally prominent | | 21 ) IR 108
{'ET"D I Green Area - any turbine type permissible P 13 W:;_

-
]
T
|
I

58
d
B
56 _
3 S
40 4T i
A0 9; 4
o ! a '?2 o mT g
e 53/ 34 y .
Assn - I '51 18, 7
) il
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Streamwise

Moriais Demonstration Zone
Magallanes

21



Holyhead Deep

Minesto UK

» Holyhead, Wales

» 80 MW maximum

» 10 MW initial installation

»  European Union (EU) + Welsh European Funding Office
(WEFO) funding

» Adjacent to Morlais

»  More information available [LINK]

22

Streamwise

DEVELOPMENT, LLL

SCOTLAND.

stirling

Edinburgh

Glas-gow

United
Kingdom

NORTHERN
IRELAND

Isle of Man

Manchester
Dublin 4

LiverooI 3|

WALES
Google

Imagery ©2023 TerraMetrics, Map data 2023 Google, GeoBasis DE/BKG (€2009)



https://minesto.com/holyhead-deep/

Streamwise

DEVELOPMENT, LLL

Holyhead Deep — Minesto

Rudder

Elevator

Gearbox

Control system

Tether (upper end)
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Streamwise

PTEC

Perpetuus Tidal Energy Center (PTEC)

United

> Isle of Wight, England S Kingdom

Dublin

> 30 MW maximum Ireland

» 20-year seabed lease from the Crown Estate

> Impacts of tidal stream power on energKI?e/stem
security: An Isle of Wight case study [LINK]

24


https://pearl.plymouth.ac.uk/handle/10026.1/20348

Streamwise

DEVELOPMENT, LLL

-1.5 -1.4 -1.3 -1.2 -1.1
..........  England g,
> 50.8
s ; The Solent
: Isle OT Wight - Short duration storage
: -\ : - 225 MW, 900 MWh
~ “Solar PV: 150 MW - '
"""" ' O T = Long duration storage: |°0-6
Offshore wind: 150 MW 100 MW, 7 GWh
_“Tidal stream: 120 MW
‘ 50.5
English Channel 0 (25 Skm
: [ —

-1.5 -1.4 -1.3 -1.2 -1.1
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DEVELOPMENT, LLC

Global Industrv

TIDAL CURRENT ENERGY | Progress in recent years @ESk.

R S ~———

» Approaching design

convergence 0

» Approaching YA E. X

. _ge - . Nova Innovation, 6x0,1 MW Shetland, UK * *
commercialisation, with

deployment of full-scale

devices and first arrays

» Progress demonstrated
by operating hours
accumulated and
electricity generated

* Need for further
technology investigation
and demonstration for
long periods of time

HydroQuest 1MW, 2 year test, France. % Sustainable Marine Energy, 420 kW, Canada
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DEVELOPMENT, LLC

Global Industrv

WAVE ENERGY | Successful deployments PESEz,

» Several full-scale
devices in the
manufacturing phase or
preparing for
deployment

GIEC Wansshan, RCP, 2x500 kW

« Continuous evolution
along the TRL scale and
first farms are being
designed

« A number of potential
breakthroughs have
been developed

» A wide variety of wave
energy technologies

+ Extensive testing
programmes are still
required

Ocedn Eriergy Buoy; Irelandl 500 kW in- HawaT - Wavepiston, PLOCAN test, DK and SP
=y % Pt
- s Al
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Streamwise

DEVELOPMENT, LLC

IEA Ocean Energy System (IEA-OES)

Technology Collaboration Programme:

OES-ENVIRONMENTAL wiea

2020
State of the Science Report

ENVIRONMENTAL EFFECTS OF MARINE RENEWABLE ENERGY
DEVELOPMENT AROUND THE WORLD

N
REPORT

AN OVERVIEW OF OCEAN ENERGY ACTIVITIES IN 2022

e OCEAN
8
— SYSTEMS




Streamwise

Hybrid Systems
Wind—Wave_Hydrogen e
> Floating Power Plant (DK)

» 4 —-15 MW Wind Turbine
> 1-4 MW WEC
» Hydrogen

Concept: Wind and wave power is delivered directly to the client. Excess renewable power is converted into

- _ hydrogen, stored, and turned into electricity when there is no/reduced wind and wave resource
» UK Innovation Fund (July




e -
= ..l.'l.l : : ; : !
._:!-:: .- s v ‘ . .. — ] E“'! ‘j
-'In-ln.l- h']t;;':;.'_-."lr_- oo o L e e _ ek .\. i
' “.'.i' v L :,. !:‘,‘I--_L-\ih-l-:. .;-.":L-'-- L .___,I T LI ' . '
£ S S 88 AL SRS SN ARNKEY O

“F e iy gy il .:...." -:.,'- A ' . : ¥
Et‘eﬁ.ﬂi?{??f: FRCARS NI : :
s mdgll ol ot " . . - - gt * } ] I-

™

IEC System for Certification to
Standards Relating to Equipment for use
in Renewable Energy Applications




Imprint

Wolfram Zeitz

IECEE and IECRE Executive Secretary & COO
T +41 22 919 0329

wze@iec.ch

Jonathan A. Colby

President: Streamwise Development, LLC

IEC TC114 Chair and IECRE Marine Energy Sector Convenor
streamwisedev@gmail.com

International Electrotechnical Commission
IECRE Secretariat

3 rue de Varembé, PO Box 131

CH-1211 Geneva 20, Switzerland

T +41 22 919 0211

E secretariat@iecre.org

Internet: www.iecre.org www.iec.ch
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