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BVG Assoclates

Our clients choose us when they want to do new things, think in new ways and solve tough problems

Who we are, and what we do

Founded in 2006
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Economics
LCOE/NPV Modelling
Supply chain analysis

Economic impact
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Market assessment
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Industry enablement
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Technology support

Funding advice

Onshore wind

N —
,‘ — f A~
"N
Offshore wind Wave and tidal

Energy Systems

=
@dPBVGassociates

© BVG Associates 2019

2/13



BVG Assoclates

Clients

Over 300 direct clients; supported double through frameworks

* Innovators

* Investors

* Suppliers
* Oil and gas companies
* Ports
* SMEs

* Project developers

* Asset owners

* Enablers

* Governments

¢ Universities
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BVG Associates and KPS

A long-standing relationship

KPS is a leading developer of AWE technology for offshore
and onshore applications.

* Rationale for onshore:
* Many areas of the globe without access to electrical
power from a reliable grid
* Provides opportunity to build volume and evolve
technology

 In this study by BVG Associates for KPS, we characterised
the global potential for AWE in comparison to three
alternatives. -

Source: BVG Associates

We have been advising KPS since 2015:

* In-series component and installation costs
+ Aerodynamic performance and energy production

» Technical, economic and investment support g Offshore _Offshore - Onshore _ Onshore
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Inputs

Input: geospatial data

Global onshore wind Global solar irradiation
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| Irradiation (daily)
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- High: 8.15
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Source: GeoSE for BVGA Source: GeoSE for BVGA

Global diesel cost » This data used to calculate energy production
T and costs (for diesel) across the whole globe.

» Combined with costs for 500kW systems to
obtain levelized cost of energy (LCOE) for:
1. Onshore wind

, 2. Solar PV
;| Diesel price (£/1 .
g g o 3. Diesel genset
[ 0.50 - 0.90 = /} )
. 1oi.172 = Total cost (discounted)
--Nciin dataeet - BVG Associates 2019 LCOE = Total energy (discounted) 5/13



Results
Output maps

Cheapest alternative onshore LCOE

Cheapest alternative
onshore technology LCOE

£/MWh

- High

Low: = % | Source: GeoSE for BVGA
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Results

Output maps

Cheapest alternative onshore technology
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Results
Output maps

KPS 500kW onshore LCOE

KPS SOOkW onshore
LCOE

£/MWh
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Results

Output maps
KPS 500kW LCOE vs. Cheapest alternative LCOE

KPS SOOkW %
vs. Cheapest alternative LCOE ye ,j
a /y{“‘
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Results

Exclusion zones

Covers: inaccessibility, air traffic, altitude, gradient, land cover, urban, protected areas, low wind

Approximately
153,000,000 locations
analysed globally

- Exclusion zone
I:] Not excluded
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Results

High resolution data
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Conclusions

Airborne opportunity markets

Generic conclusions 8
Source: BVG Associates
» Airborne wind has wide potential application onshore & 5
= 1
X
* Has application in areas currently best served by any of the alternative 5
technologies = 4
E
* Has large market opportunities that can enable technology g
development, scale-up and LCOE reduction < 2

* GIS analysis: a powerful tool to identify market size and opportunities 0 - I l B B
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Conclusions of this study & & & & F & & «° &
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» Countries with large land mass appear to lead the market opportunity; )
however there are many countries with a significant area of the lowest
LCOE band (including countries outside top 10) W<£50/MWh W £50-70/MWh W £70-90/MWh
£90-110/MWh £110-130/MWh >£130/MWh

* Results show very large areas available globally for the deployment of
airborne wind energy

-~
@#PBVGassociates © BVG Associates 2019 12/13



Thank you

BVG Associates Ltd BVG Associates Ltd BVG Associates LLC
The Blackthorn Centre Inovo 874 Walker Road
Purton Road 121 George Street Suite C

Cricklade, Swindon Glasgow Dover

SN6 6HY UK G11RD UK Delaware

tel +44 (0) 1793 752 308 tel +44 (0) 44 212 0800 19904 USA

tel +1 (313) 462 0673
info@bvgassociates.com

Ciaran Frost: cjf@bvgassociates
www.bvgassociates.com

This presentation and its content is copyright of BVG Associates Limited - © BVG Associates 2019. All rights are reserved.

1. This document is intended for the sole use of the Client who has entered into a written agreement with BVG Associates Ltd or BVG Associates LLP (jointly referred to
as “BVGA”). To the extent permitted by law, BVGA assumes no responsibility whether in contract, tort including without limitation negligence, or otherwise howsoever,
to third parties (being persons other than the Client), and BVGA shall not be liable for any loss or damage whatsoever suffered by virtue of any act, omission or default
(whether arising by negligence or otherwise) by BVGA or any of its employees, subcontractors or agents. A Circulation Classification permitting the Client to redistribute
this document shall not thereby imply that BVGA has any liability to any recipient other than the Client.

2. This document is protected by copyright and may only be reproduced and circulated in accordance with the Circulation Classification and associated conditions
stipulated in this document and/or in BVGA'’s written agreement with the Client. No part of this document may be disclosed in any public offering memorandum,
prospectus or stock exchange listing, circular or announcement without the express and prior written consent of BVGA.

3. Except to the extent that checking or verification of information or data is expressly agreed within the written scope of its services, BVGA shall not be responsible in any

way in connection with erroneous information or data provided to it by the Client or any third party, or for the effects of any such erroneous information or data whether
or not contained or referred to in this document.

6 BVGassociates © BVG Associates 2019 13/13



