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Agenda

ogerator T spearers

Leonore van Velzen Dr. Raymond Alcorn Dr. Encarni Medina-Lopez

The University of Edinburgh Exceedence Ltd. The University of Edinburgh

Questions and comments from the audience
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Technical detalls

 All attendees have
microphones muted

 Feel free to send
guestions or commments

by text at any time

% ETIPOCEAN

(@@FD

File View Help [=a(=)(x]
[=] Attendee List (2| Max 1001) (=)
Attendees (1) Staff (1)

L NAMES - ALPHABETICALLY -
#  |Nick Pav (Me) -

Search [ | ®.

(=] Audio
® Telephone
O Mic & Speakers
Dial: +1 (480) 297-0020
Access Code: 653-510-658
Audio PIN: 54
If you're already on the call, press #54% now.

Problem dialing in?

(=] Questions (=]

[Enter a question for staff]

Webinar
Webinar ID: 726-486-617

GoToWebinar
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The European Technology and Innovatlon Platform for

O

/ Industry \

Ocean Energy

* A hub for knowledge sharing and
collaboration in the ocean energy

sector

* |[dentify methods of overcoming
barriers to sector commercialisation

e Define a common vision for the
accelerated development of the

sector

* Public engagement and education

% ETIPOCEAN

Academia & Government &
Research Civil Society

J/\q

Finance

Environment & .
Socio-economics



.‘._' " x 'y -I : .-: ._-_-.:"l-t_‘“h.?.‘; :

Consortium
Ocean Energy THE UNIVERSITY _== E E R A
Euro pe (\)fv EDINBURGH _‘::t_T:F European Energy Research Alliance
« ETIP Ocean Coordinator  ETIP Ocean Partner  ETIP Ocean Partner
* Europe’s ocean energy e Policy and Innovation « EERA Ocean Energy
trade association Group at the Institute for Joint Programme
e 115 member Energy Systems * A network of the 12
organisations * Leading research foremost research
. R s the int ¢ institution in the ocean institutions in the
epresents the INErests energy sector European ocean energy
of the European ocean sector

energy sector
» Coordinated by the

University of Edinburgh
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p.a. new Renewables nee
finance. $85T will be under
management by 2050. ALL need
robust

DECISIONS



What is OptiWave?

Financial & engineering
optimisation platform for wave
energy systems

— Exceedence Finance:
Techno-financial modelling
tool

— Flexcom Wave: Offshore
marine engineering
simulator

Coupling of 2 COMMERCIAL
packages to provide a better
end-to-end service for the
industry

OptiWave

WOOO. N EXCEEDENCE
sea?ﬁﬂéﬁé'\?‘ﬁﬁ%ﬁomw
OF IRELAND



oceanlinx - First Active
e ——
_=(CEANENERGY

\EXCEEDENCE

Domain experts in renewables

. . Dr Ray Alcorn, John Keating
Softwa.re 'Feam with 30 years experience Founder & CEO Co-Founder COO
Expertise in corporate finance including 25 vear 25 vears Corporate
financing renewables Domain Expert Finance
~< 3 s »
VATTENFALL o eIRCOM Shapan@

Annicka Wann Chris O’'Donoghue Anthony David
Senior Projects Principal Software Sherlock Sheehan
Engineer Engineer Software Software
Development Development



COMPANY OVERVIEW

\EXCEEDENCE

* Sell B2B financial decision support software
for renewable energy

e Started in Cork, Ireland in 2015

 Spun out from a world class research centre
with desktop software

* Proprietary world class knowledge & expertise

 Have developed and about to launch cloud
based software and tiered subscription model




Focus on Analytics. 80%
+ Use time, 20% build. Thisis
where value derives.

+ Transparent and shareable
across VALUE chain.

£15,000,000

£9,000,000 £1,800,000
£1,800,000 £12,400,000

Standardised process

. = Outa Yo ST et e

Like-for-Like Comparison

4+ Identify and Reduce Risk

e Decisions



https://invis.io/A7D62B8HN#/249093134_Dashboard
file:///C:/Users/User/Desktop/New Screens/index.html

facts... Wood PLC

A new global
leader in technical,
engineering and
project services

$11BN

over $11bn revenue

60+

Operating in more
than 60 countries

WG.100

FTSE 100 listed

160

Over 160 years
experience



footprint...

we are everywhere
you need us

« We have an unmatched
global footprint

« We're accelerating and
expanding in new sectors
and geographies

« Unlocking our technology
across an incredible

sector spread More than 600 offices worldwide




30+ years of Building Simulation Software woo0.

Visualisation.
~ Renewables. Siversification”
_ UptlLay ‘ \nnovation &
Optima. 2015
Pipelay. e
DeepRlser. O On-Board Operation Monitoring & Planning
)
»\°.>°" Automated Engineering Analysis for Drilling & Installation
Flexcom.
e Renowned Simulation of Offshore Structures

O
N

\ W



Industry Needs

* Why Techno - Financial models?
— Convince Investors, Government and EU Funders
— Plan for cost reduction, measure and track progress
— Make both Corporate and Technical Development decisions
— Supply chain credibility
— BE COMPETITIVE

* Industry needs
— Reference models & data
— Own Data Import and Output with full transparency
— Variable granularity — Input and Output
— Indicators — Yield, Capacity Factor, LCOE, IRR, NPV, NPV/MW
— Built in Data Sets (e.g. WES, Belmullet) and Device Models
— STANDARDISED
— What-IF? Analysis and Optimisation

P

wave energy
SCOTLAND

2 U.S. DEPARTMENT OF

) ENERGY

catAPULT

Offshore Renewable Energy

(2
SUSTAINABLE
ENERGY AUTHORITY
OF IRELAND




MRE Supply Chain

Energy Farm Teaching & Training Engineering
Project & Research Consultancies,
Developers Centers Lenders Engineers

: Government 4 ! 1
Electrical Financial Services,

Utilities and Grid efmi?nue;\::‘g:o Investments,
Operators &P Banks , M&A

Energy Device
Developers

unlock




Technical & Financial Marriage

Renewable Resource

METOCEAN e
Historical

Real

Forecast

Time based

\
o

Technology

Performance

Design

Mooring
PTO

Constraints,
Curtailment,
Losses
Availability

-

&)

Costs

CAPEX
OPEX
Balance of
Plant

Fees

)

\EXCEEDENCE

O

Results & KPIs

IRR, LCOE,

NPV, RO,
Payback
Cashflows
What-IF
Scenarios
Analytics

Excel & Graphical
Export




Key Benefits

v

v
v
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XN X X

Accurate financial metrics: detailed engineering models and real-world
wave resources

Accelerated development: screen out weaker concepts earlier

Design optimisation: explore advances in energy generation and
opportunities for cost reduction

Key insights: AEP, local power fluctuations, structural loads and fatigue
life

Clarity: Transparency of financial and engineering design processes
Consistency: Suitable for concepts, prototypes, full scale versions
Unlock investment: Increase investor confidence, de-risk projects
Reliable: Validated via industry case studies



Why choose OptiWave?

« Complete Solution

 Alternative products lack a techno-financial modelling
capability — this is a unique selling point of OptiWave

* Flexibility
« Multi-tiered pricing model which delivers cost efficiencies
to smaller companies with limited budgets
« Support & Maintenance

» Professionally supported product, which is often lacking
INn open source options



Industry Case Studies

Sea Power’s Platform

Benson’s ORLA

ESBI WestWave
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Software demonstration



ROADMAP

DESKTOP Version CLOUD Version Future CLOUD

Bl :i5000000 | . Enterprise OptiWave
e g Enterprise Modules
= Standard

Exceedence Finance

—
Lite
e

=
3RD PARTY WOOd.
FUNCTIONALTY
FLEXCOM WAVE

OPEN DATA SETS VALl DATlON EYEng::g:grelger

Proof of Concept Tiered Offering

_ New Products, Channels & Markets
eSales & consultancy Revenues eAcross value chain



https://invis.io/A7D62B8HN#/249093134_Dashboard
file:///C:/Users/User/Desktop/New Screens/index.html

How did we do it

 Originally both desktop packages

« Exceedence ground-up rebuild as Cloud Package
— Many advantages for customer & company

* Linked a Desktop Package to web services

* Now providing an accessible TIERED offering to the
Industry on a subscription basis



a__‘é‘?ering optimization
platform for wave energy systems

Start
Exceedence
Finance
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Sample Project — RM3

.,—,-.;\.’;:,:"z‘T , U.S. DEPARTMENT OF

« Dual-body floating point
absorber

— Designed by US DoE

— Publicly available
Information

« Real-world design environment
— Eureka site, California

« GOAL — optimise LCOE for the
given Resource

PPPPP

 cableto
Shore, -
Image courtesy Ocean Power Technologies
o000



SANDIA REPORT
SAND2014-9040

Unlimited Release

Printed March 2014

Methodology for Design and Economic
Analysis of Marine Energy Conversion
(MEC) Technologies

Vincent S. Neary’, \miohrnsx Rx:hrdA Jepsen', Michael J. Lawson®, Y|~HsnngYu
Andrea E Coppmg Amold A Fontaine’, Kathleen C. Hallett’, Diame K. Murray'

'Sandia National Laboratories

Water Power Technologies Department
P.0. Box 5800

Albuquerque. New Mexico 87185-1124
*Re Vision Consulting 11C

*National Renewable Energy Laboratory
*Pacific Northwest National Laboratory

“Pennsylvania State University, Applied Research Laboratory

Prapares vy
3702 NITONY LIDUrIONes
ADuguerque. New Verco 7185 ang Lvermore. Cafomia 343550

Sansia Natonal LadOr3ones 1§ 3 muit-Srogram [3D0ratary managed and operated by Sanda Corporation,
2 Wholly Damed SUDEISNY O LOCKNEeS Martn COMOration, for the U.S. Depanment of Energy’s
N3TONM NUCEIr SeCuTly AGTINSTITON Under CoNtract DE-ACOL-FIALESO00

ADroves for pUDIiC reiease; urher SSSEMINaon uniimited.

() sandia National Laboratories

RM3 — Wave Point Absorber (M

5 Reference Model 3 (RM3): Wave Point Absorber

5.1 RM3 Description

The RM3 wave point absorber, also referred to as a wave power buoy, was designed for a
reference site located off the shore of Eureka in Humboldt County, California. The concept
design for thus device was mnspired by the Ocean Power Technology's PowerBuoy

(http /Awww.oceanpowertechnologies.com), which is a two-body floating point absorber (FPA)
designed to convert ocean wave energy into electrical power. The design of the device consists
of a surface float that translates (oscillates) with wave motion relative to a vertical column spar
buoy, which connects to a subsurface reaction plate (Figure 5-1 and Figure 5-2). This two-body
point absorber converts wave energy into electrical power predonunately from the device’s
heave oscillation induced by incident waves; the float is designed to oscillate up and down the
vertical shaft up to 4 m. The bottom of the reaction plate is about 35 m below the water surface
The device is targeted for deployment in water depths of 40 m to 100 m. The point absorber is
also connected to a mooring system to keep the floating device in position. Our RM3 design
assumed a hydraulic PCC system, which is placed inside the vertical column. The optimum
energy capture of a wave point absorber occurs when the system is at resonance, in other words,
when the oscillating body velocity is in-phase with the hydrodynamic wave excitation force.

Surface Float

Figure 5-1. RM3 device design and dimensions.

mmmwammuu?mw
137

r.




Getting Started

Exceedence Finance X

C | @ exfindemowave.azurewebsites.net

Welcome to Exceedence Cloud

NEW PROJECTS

+ Create a new project that is either
wind, wave,or tidal.

COMPARE MULTIPLE PROJECTS

EMEC 2003 == Belmulet 2010

Shannon 1999 > > Inverness 2016

Belmullet 2010 >> Shannon 1999

RECENT PROJECTS
EMEC 2003
. Shannon Estuary 1999
Belmullet 2010

Inverness 2016

HELP - COMMONMLY SEARCHED TOPICS

CAPEX Details
OPEX Entry

Fine Tuning Results
Analytics




Define a Project

Exceedence Finance x

&« & | @ Not secure

/ [} Exceedence Finance x

exfindemowave2.azurewebsites.net/DemoPr

Create a Project

Project Name

Farm Technology

Currency

Preferred Farm
Size (MW)

Operating Years

Pre-Development
Years

Decommissioning
Years

Comments

Eureka RM3

Wave v
US Dollar v
10

25

o

o

case study calib
Us| Refere}“ce

viodel 3 in engineering
and LCOE terms y

Continue




Resource Selection

Locations

Country

France

reland

Netherlands

Nordzee Wind

Ve =
Bayside
" gy
Samoa
Bronarg_Indianola
The Springs
Fairhaven Myrtietown Freshwater
Corers
Sequoia Park 200 @
Bayview e
Rosewoad e
Soogle
9 Freshwater
Wind Data (Vears) Wave Data (Years) Tidal Data (Vears)
3 1 0
0 1 0
3 0 0

Jacoby
Creek Forest

Kneeland

8 Google Terms of

Resource Details

Wave P s
U3 1% 2% 35 4% S5 6% 7% 83 9% 1055 115 125 13% 1% 1S% 165 I7S: 165 195 03 21% 205 235 45 25t
0250| o 5 1 1 |

o73m] g 16 o]

k
2lalal

T

§

H
el glm| o ]E[E
AL

s

§

i

150n)

Chart Options  Color Themes

Percentage Occurence
7

T T T T 1T T T T T T T
0051152253 354455556657 75 8 85 9 95 1010511115

‘Significant Wave Height Hs (m)

LI S A
125 13 135 14 145 15




Choose a Device

Exceedence Finance % /[ Exceedence Finance X

& C | ® exfinstddev.azurewebsites.net/D

Power Matrix

Wave
Height
m

1055 | 11,55 | 1255 | 1255 | 1455 | 155

1755 | 1855 | 1955 | 2055 [ 2155

025m 1

075m 3 B 7 s | w|w|e |7 |6 |5 |afs]|3]2]2]2

125m s ||| s |7 |s |37 |u|n|e|e|s]|s |4

1.75m

225m

275m

325m

375m

425m

475m

5.25m

5.75m

625m

675m

725m

15m

825m

875m

925m

975m

1025m

10.75m

11.75m




Yield Calculation BEFORE

| Exceedence Finance x

& C | @ exfindemowave.azurewebsites.net/DemoPr oject/DemoEnergyModule

Farm Size

Preferred Farm Size (MW)
Device Summary

Technology Manufacturer Device Name

Wave USDoE FLEXCOM RM3

Loss Factors

Curtailment Loss Factors % Constraint Loss Factors % Transmission Loss Factors %

100 100] 38|

Detailed Results

Farm Results

Technology

Manufatcurer

Wave USDoE

(MWh)
1 Annual Energy Production

n Actual Energy

Max Power Rating

28EKW

Manufacturer

Device Name

(MWh)

Final Farm Size

Modify Unit Number Modify % Device MW Contribution

10| 95| 28

Device Name

Array Loss Factor Availability Loss Factor

100% 99%

28.42%
Capacity Factor




CapEx & OpEXx

\PEX Complex

Simple Breakdown CAPEX per Farm Detailed CAPEX per Device /

Device Cost: &% /M
Balance of Plant: o4 /M
Cabling / Piping: @4/

Moorings/Foundations:




Financial Parameters

&

Exceedence Finance

C | ® exfindemowave.azurewebsites.net/DemoProj

X

Certifi

d O Variable

$/MWh 0

Input Per Annum

Year Number Grant Amount §

Feed In Tariff: ® Fixed / Variable

val

® Fixed O Variable

$/MWh 0

Total Sales Revenue/MWh

Revenue Cert Rate
FIT Rate $/MWh $/MWh

$/MWh

® Fixed

$/MWh

ROC Equivalent
Wh

Variable

Additional Grid
Sales Revenue
$/MWh

| Bxceedence Finance X

|| € C | ® exfindemowave.azurewebsites.net/DemoProj

rdscaunts:

E

8 Cash Flows (0 Infation)

Real Discounc Rate 0ies

Indexation and Escalation Factors

indexation Factor Indexation Rate oo

/ Equity

100%

.




Results Before

| Exceedence Finance X

& C | ® exfindemowave.azurewebsites.net/DemoPr

Project Results

$610,118

Net Prosent Value ($)

$213,328 $68,148 11.44%

9 19 $1,450.66
Discounted Levelised Cost of
e — =

Cash Flow

Cashfiow Spreadsheet




Results Before CF

o =
| Exceedence Finance X

< C | ® exfindemowave.azurewebsites.net/DemoPr

Project Results

$610,118

Net Prosent Value ($)

$213,328
et

9

Simple Payback
Period (Years)

h Flow

$68,148

Eqivalent Annual
Charge

i,

Discounted
Payback Period
(Years)

11.44%

Internal Rate of
Return

$1,450.66

Levelised Cost of
Electricity
(smvir)




Analytics

e - o x
| Exceedence Finance x | Exceedence Finance x
€« > C | ® exfindemowave.azurewebsites.net/DemoPro)

oAnalysisModu

ngth=11 Q Y| i <« C | @ exfindemowave.azurewebsites.net/DemaProj

FineTuningModule

ysis Fine Tune Sensitiv
CAPEX

¢ I I D)
$61,261,529 C = )

$31,703,915 $19,868,603
$4,967,151 $4,721,860

Value Scalir

SELECTED RESOURCES SELECTED DEVIEES

Lacation Hame

s

Manufacturer UsDof
Data Year 2

Water Depth 10

Device Mame FLECOM 21
Deploy Depth 20rm - 100
Poveer Rating 2655

CALCULATE puEAGY

Rttty Copue 1

Armas! Defivered Ereray

4

[7RE
%

SALVAGE & DECOMMISSIONING

o Sk Sanchiviy

Enancias

——
=5 [——

ADVANCED RESULTS

Geagtic
pers

Gl Maice e/t




Revise the Device

Exceedence Finance % / [ Excesdence Finance

& C | @ exfinstddev.azurewebsites.net/DevicelV

Mana

evice Power Matrix

X

Wave
Height
(m)

1455 | 1555

0.25m

0.75m

1.25m

1.75m

2.25m

2.75m

325m

3.75m

475m

475m

5.25m

5.75m

6.25m

6.75m

7.25m

7.75m

825m

8.75m

9.25m

8.75m

10.25m

11.75m




Import Data into Flexcom Wave
— [

ﬁ Exceedence Login

Username Woed

Paszzword il '“"|

ncel

N

| Login

Location: Islay (1989)

Devices

B-OF (Submerged Heave Buoy)
Bref-HE (Two Body Heaving Converter)

[[] B-HBA (Fixed Heaving Buoy)
[ FLEXCOM RM3 (Other (Wave))
[C] FLEXCOM RM3 OPT (Other (Wave))




Engineering Model

Help
iEES8|8- oY RX BFRE i%ks"
Project View MR Mooring Line * Bl Fioating Dual-Body Point Absorber
|+ HouUol@ ™ #2020 +dermen SHALIGDH
B Devices # Mooring Line
Fl
" S Uniform Mooring Line
S Floating Dual-Body P
P10 Linear Motion PTO Geometric Properties
# Mooring Line
- ® spor Unstretched Length (m) 267
[E Environments Min Mesh Density (m) 1
- [ Eureka California Max Mesh Density (m 2
8 B Simulations Diameter (mm) 766
: Simulation
Structural Properties
Avdal Stiffness (MN) 7536
Mass per unit Length (kg/m) 11335
Stiffness Damping Coefficient 005
Mass Damping Coefficient 005
Bending Stiffness (N'm2) 27636208
Torsional Stiffness (N"m2/rad) 21258621
Hydrodynamic Properties
Normal Drag Coefficient 2
Output View
Lt =08
Message Text Line
f
L E—T— > [ rerworo




Wave Scatter Diagram

- - :
= Flexcom Wave Version 8.9.1

File Edit View Tools Help

talell=lCllail EEAPAs Y ===y re

Project View + 1 X[ Eureka California

& -

B B Devices ] Eureka California
& Float

i Wave Period - Te (s
t~ @B Flosting Dual-Body P (s)

f B0 Linear Motion PTO

05|15|25(35|45(55(65(75|85|95|105(115|125|135|145|155(165|175(185|195( 205|215 | 225|235 | 245

, & Mooring Line L=
L@ Spar 075 06 08 05 05 02
_ 1.25 1 27 37 -2.9 15 04 01
- E’ Fvronment — 175 1 [@4743 41 34 2 11 05 Ol
| 235 02 35 -35 -3.1 15 12 03
B B Simulations E| 5 15 25 19 32 33 118 11 04 0l o0l
= [&] simulation T | 325 01 08 09 2 24 14 08 04 01
::L 275 01 02 1 19 15 05 03 02 01
-% 425 021 13 05 03 02 01
T | a7s 03 04 04 02 01 01
% 5.25 01 02 03 02 o1
2| 575 02 01 01 o1
6.25 01 01 o1




Power Output

Average Electrical Power

Export to
Exceedence

— - -_— B
Export To Exceedence Cloud A - (=B (3] |

Location: Eureka California = I

Devices

Floating Dual-Body Point Absorber




Yield After

e - [m] *
Exceedence Finance % / [ Exceedence Finance x
& C | @ exfindemowave2.azurewebsites.net/DemoFroject/DemoEnergyModule Q | i
a
Preferred Farm Size (MW) Final Farm Size (MW)
Device Summary
Max Power Modify Unit Device MW
Technalogy Manufacturer Device Name Rating Number Modify % Contribution
Wave USDoE FLEXCOM RM3 286kwW 10|

95 29

Calculate
Loss Factors

Curtailment Loss

Device Factors 1 I /:
Constraint Loss Transmission Loss Array Loss.
Factors % Factors % Factors % Manufacturer
1004

Increase In
Detailed Results Yi e I d

Availability Loss
Device Name Factor Factor
100 o USDoE FLEXCOM RIS 100% 99%
*100% implies no
<

Technology Manufatcurer Device Name 3 2 47%
Wave USDaE FLEXCOM RM3 .
Capacity Factor
(MWh) (MwWh) (MWh)
Farm Annual Energy Farm Actual Energy Farm Annual Delivered
Production Capture Energy




Results After

Exceedence Finance ® / [ Excesdence Finance x
& C | @ exfindemowave2.azurewebsites.net/DemoProject/DemoResultsModule

Project Results

$7,588,405

Mt Present Value i5)

$2,653,289 $847,596

Hes Presert Vslue

Sntns
por 5 A g
Discounted
P
e e
pard e pae

Cash Flow

Cashfiow Chart

s000000

Cumulative Cash Flows

000000
4000000

20000

335.26%

Internal Rste of
Retum

$1,328.45

Levelised Cost of
Electricity
(S/MWH)

9% reduction
iIn LCOE



Financial and engineering optimization
platform for wave energy systems

« Greater understanding for wave
energy developers

~ + Better confidence for funders and
< Investors

R pea | . Validated against real world case
" Exceedence § ~ e studies
E Finance : :
& « Fully supported commercial
package
& ° Tlered subscription offering
¥ + 15'in a line of products

(UREAR ' i HBRny 'nl

Pty

4 i
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Further Information

OptiWave
 OptiWave@woodgroup.com
* https://www.woodgroup.com/optiwave

(coming soon)

Exceedence
o http://exceedence.com

Flexcom
o https://www.woodgroup.com/flexcom



mailto:OptiWave@woodgroup.com
https://www.woodgroup.com/optiwave
http://exceedence.com/
https://www.woodgroup.com/flexcom

woo0.
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&P\ THE UNIVERSITY
¢ of EDINBURGH

POLICY AND
INNOVATION
GROUP

DTOcean

Optimisation design tools applied to the EnFAIT project

Dr Encarni Medina-Lopez

29th January 2018 — ETIP Webinar



DTOcean (Optimal Design Tools for Ocean Energy Arrays).
ENERGY 2013-1, EC.

Objectives:

1. Full suite of whole-system software design tools.

2. Identification of enabling technologies to reduce deployment
costs and increase the performance of ocean energy arrays.

3. Guidelines for accelerating decisions by reducing risks and
uncertainties.



A-
18 partners from 11 countries under the coordination of the University of Edinburgh DTocean
\
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Structure of the

consortium

Utilities and
Project Developers

Test
Centres

Device
Developers

Component
Developers

Third Party
Verification

Government
Agencies

Standards
Development

Industry
Associations

DTOcean

<7 | |

Advisory Board

Research Providers

- (Universities and Applied
Research Centres)

Utilities and
Project Developers

Supply Chain




DTOcean structure

* Modules

* Hydrodynamics

Electrical systems

Moorings & Foundations

Installation

* Operations & Maintenance

[ Reliability

DTOcean
- 4 \ N d
l" V2SN I

* Assessments

* Economics
* Environmental

* Reliability

Moorings & Installations Operations &
Foundations = Maintenance

Hydrodynamics

User inputs
& selection

Optimisation
routines

Device



DTOcean
Software y=~{ Ay -L -

* Python 2.7: the programming language of the software

° PostgreSQL g.4: Database manager .

* Qty: graphical interface

e Bathymetry

Site data e fs

.:__arg * Geometry % e Array power
Typical mid-range Windows system ss] ° Performance * Metocean ssf ° Ports nearby
) ° Maintenance e Soil features M ° Vessels
“SJ e Installation . ... b« Installation
| | " —
Data requirements o ] rates
O aMl ° Basic costs
e Tidal ° ..
e Wave

* Fixed or floating device?




DTOcean

\

Al DTOcean: Untitled proj = =

File Simulation Data View Tools Help

i ew wm 5 = e bl 5 Faand
BHX e =000 L@

glm X| Variable Detail Plot Manager:

=z |nssﬁsmentsnnpe: () Module (®) Global | Title: Plot name: |AJI Trrers

'(% Lease Boundary

||| Define scenario selections... Description: File path: |

2 Configuration ------ The lease boundary for the ocean energy farm

ﬁ 4 Scenario {exduding the cable corridar)

& [> System Type Selection
] 4 Database Filtering Interface R III

@ Selected Site
" Selected Device
4 Project Boundaries Interface
@ Lease Boundary
' Cable Corridor Boundary
' Cable Landing Point

Modules VISUALISATION

Assessment

DTOcean

interface

PIPELINE DOCK

SYSTEM DOCK




i
DTOcean
Expected outputs =~ A L)-
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+ + +
1000 -
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The EnFAIT project m

& ENFAIT  were

) \V S TN T
* Enabling Future Arrays in Tidal https://youtu.be/|[LuOueRuUlEK

- 5 years project (start July 2017).

» 9 partners around Europe.

NOV/A

INNOVATION e __sa

crAPULT - HKF
@ W00D GROUP
mojormaritime  [ERHMK RSK
THE UNIVERSITY Mechanical Drives

of EDINBURGH

<. EnFAIT



http://www.enfait.eu/
https://youtu.be/jLuOueRuIEk
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* Present: 0.3 MW array. Upgrade to 0.6 MW (100kW turbines).
GOALS

Reduce LCOE

- Prove high reliability and availability Buemull Sound
) ) ) ) Shetland Islands
- Disseminate learning in ocean energy Scotland

Step towards bankability of tidal arrays

LCOE
State of EnFAIT Future
€/MWh
the Art project pathway
400 - -
1 15% Increased availability
a0% 10% Reduced CAPEX
300 cut 10% Reduced OPEX

5% Reduced risk
240 . a - 20% Improved technology
200 ' 50%

£/MWh

15% Economies of volume

eut
15% Economies of scale

. SCOTLAND 2
______________ 120 ) B i
€/MWh Offshore wind 2016
: ~£120/MWh - Edinburch
Glasgow

2016 2020 2030

100
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< EnFAIT DTOcean
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DTOcean - EnFAIT: goals
- Validate tool
» Validate 3-turbines array
 Optimal placing of 6-turbine array

- Estimation of metrics to be used

<< EnFAIT

11
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Thank you

Dr Encarni Medina-Lopez
emedina@ed.ac.uk

www.policyandinnovationedinburgh.orqg

- NOVA caTAPULT

I N N OV AT I O N Offshore Renewable Energy

WOooD GROUP

This project has received funding from the Europea O
Union’s Horizon 2020 rrrrrrr h and innova tion — ..
RSK mojomaritime oS SICF BEHMK

programme under grant agreement No 745862.
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® ETIPOCEAN

“_ About News Resources Events

in v

Webi
|mplement|ng optlmlsatlon
tools

% ETIPOCEAN

Management Systems Don't

make the same mistakes twice!

\‘\\

ETIP Ocean workshop at
OEE2017

Seminar at OEE2017
Conference: Wave Power Take
Off - Have we cracked it?

Stage-Gate Development
Processes



Staying in Touch

WWW. et pocean.eu

info@etipocean.eu

@etipocean

% ETIPOCEAN

https://www.linkedin.com/in/etip-ocean-316262133/

https://vimeo.com/channels/1210250



-

LR e



	ETIP_DTOceanEnFait_1
	Technology Theme Webinar��Developing and Implementing Optimisation tools��29 January 2018
	Agenda
	Technical details
	The European Technology and Innovation Platform for Ocean Energy 
	Consortium
	Technology Theme Webinar��Developing and Implementing Optimisation tools��29 January 2018

	ETIP Exceedence Wood OPTIWAVE
	ETIP_DTOceanEnFait_2
	DTOcean
	Slide Number 2
	Slide Number 3
	Structure of the consortium
	Slide Number 5
	Slide Number 6
	DTOcean interface
	Slide Number 8
	The EnFAIT project
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13

	ETIP_DTOceanEnFait_3
	Technology Theme Webinar��Developing and Implementing Optimisation tools��29 January 2018
	Slide Number 2
	Staying in Touch
	Technology Theme Webinar��Developing and Implementing Optimisation tools��29 January 2018


