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Development roadmap of an advanced Power
Take-Off for marine energy applications
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UMBRAGROUP innovation

Technology transfer

1972

FAG and GEPI found
UMBRA to produce
high-precison bearings

AEROSPACE

1978

The company starts
producing ballscrews
for aviation industries

Ny
~\ UMBRACROUP umbragroup.com This presentation Is the Intellectual property of UMBRAGROUP




Technology Gluster

UMBRAGROUP innovation

ROADMAP
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Project/ Company Funding source Lead country Start date End date TRL at the end of
name the project
ReBaS Generator/ Wave Energy Scotland ITALY 2015 2016 TRL7
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Project/ Company Funding source Lead country Start date End date TRL at the end of
name the project
GENERA/ Italian Development ITALY 2017 2018 TRL7
UMBRAGROUP Ministry
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Project/ Company Funding source Lead country Start date End date TRL at the end of
name the project
EMERGE/ European Commission | ITALY 2017 2019 TRL7
UMBRAGROUP LCE-07-2016-2017
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Project/ Company Funding source Lead country Start date End date TRL at the end of
name the project
IMAGINE/ European Commission ITALY 2018 2021 TRLS5
UMBRAGROUP LCE-07-2016-2017
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Project objectives

TRL — laboratory test

? UMBRACROUP umbragroup.com This presentation Is the Intellectual property of UMBRAGROUP



°
D I U = i Y Politecnico
di Torino

Blue italian Growlh
Technology Gluster

Project objectives

TRL — sea trials

...on LINKEDIN for more video
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https://www.linkedin.com/posts/lucacastellini_pto-renewableenergy-powertakeoff-activity-6592710802799632384-k2p3
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Project objectives

TRL

Bench tests
e Submerged in synthetic sea water
* HardWare-In-the-Loop test bench

Sea trials
* Installation on point-pivoted buoy
» Use of gantry barge for ease of access
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Project objectives

Cost reduction and commercialization

$) Average efficiency (mech input- elect output) above 70%, expected to be in the range 70%-85%.
efficiency higher than 85% for some values of speed and always above 70% for a speed equal or higher than 0.100 m/s
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Project objectives

Cost reduction and commercialization

14 [ Poor resource
: Average resource
?) Decrease by over 50% the CAPEX of current PTO technologies. = 12 : Good resource
* LCOE in the range of 850 - 200 €/kWh 3 = | Reference
*  From 100kW unit to the 250kW IMAGINE prototype we achieved a § ‘ : """ 2025
cost reduction by 72% from 5.947 €/kW to 1.650 €/kW E - i - - 2030
v - = == 2016
= : IMAGINE
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CONCLUSIONS

Development ROADMAP results

$) Technology transfer from other sectors to OCEAN REN. ENERGY
4) Highly reliable and efficient solution (proved by robust methodology)
4) Third-party technology validation

4) High TRL and established manufacturing capabilities
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UMBRAGROUP S.p.A.

Via V.Baldaccini 1

06034 Foligno (PG) - Italy
Tel. +39 0742 3481
info@umbragroup.com

www.umbragroup.com
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Luca Castellini
Innovation and R&D Manager
Icastellini@umbragroup.com




