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intec - The Company

An international engineering and consulting company for techniques and
economics of power supply systems, renewable energy applications,
and climate-relevant energy management

160 permanent
Experts / Engineers
worldwide

Running Projects in
more than 30
countries on different
continents (Africa,
Asia, Latin America,
Europe)
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intec - Renewable Energy

Studies, Engineering and advisory services, including construction and
commissioning supervision and technical assistance during O&M for:

o) Solar Photovoltaic (PV) power plants
Concentrated Solar Power Plants (CSP)

Wind turbines and wind parks

Biomass technologies to generate heat and power
Small hydro power plants

O O O O O

Geothermal heat and power plants

Hybrid systems with combinations of different renewables and
renewable / fossil-fuelled technologies including storage systems
Application of Energy Storage Systems

Resource analyses for all technologies including GIS mapping
Renewable energy master planning

Rehabilitation and repowering
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intec - International Presence

Germany Abu Dhabi Dubai Romania Nigeria Uganda Serbia
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intec - Facts & Figures

intec chronicles an exceptionally dynamic development of its business
since its founding
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Overall Market Potential

Two large market segments:

Replacement and hybridisation of existing generation capacity

=)

(Rural) electrification
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Replacement/Hybridisation of Diesel

Market for diesel generators (in MW)

Source: 40th power generation order survey; Diesel &Gas Turbine Worldwide, 2016

Conservative Approach: 5% with potential for hybridisation
-2 1,5 GW / year
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\Electrification

= Worldwide demand:

\_____



Electrification Africa

Electrification rates in Africa

Source: 40th power generation order survey; Diesel &Gas Turbine Worldwide, 2016

Source: IRENA; Africa 2030 — Roadmap for a Renewable Energy Future
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Influencing Factors

Business Case
Expected time for amortization:
PV/Wind sometimes up to 20 years
Hybrid systems often much less (i.e. 2-5 years for mining projects)
Accessibility of locations
Availability of resources (wind, sun, water, biomass)
Project-setup (Client, Stakeholders, financing)
Fluctuating price of diesel
Security of supply has large influence on cost
Size of projects (usually small)
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Specific Market Segments

Multilateral development banks and development organizations (World
Bank, African Development Bank, KfW, GIZ, AfD, Asian Development
Bank, Inter-American Development Bank)

Large market and many projects in Africa and Asia

Other factors beside economic viability also taken into account
(environment, value added locally, electrification rate etc.)

Hotels, resorts, private islands
Sometimes extremely high cost of electricity (up to 3 USD/kWh)
Publicity with green energy possible

Financing mostly without banks possible
(for private projects)

Mining (and other no grid industries)
High energy needs

Remote locations
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Areas with Potential for Technical Development

Grid

Connection/

Distribution
rid
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Thank you for your attention!

Paul FREUNSCHT
PROJECT MANAGER
Renewable Energy

paul.freunscht@gopa-intec.de GOPA - International Energy Consultants GmbH
Tel +49 6172 1791 891 Justus-von-Liebig-Str. 1, 61352 Bad Homburg
Mobile +49 160 9496 29 97 Germany
Abu Dhabi Dubai
Global Ascent Business Center = P.O. Box 93820 Millennium Plaza Hotel = Sheikh Zayed Road = Satwa District
Abu Dhabi / Mussafah = United Arab Emirates Office Tower 13th floor — Office 1303 = PO Box 124183
Phone: +971 2 5550013 = Fax: +971 2 5550017 Dubai = United Arab Emirates
Phone: +971 4 327 7731 = Fax: +971 4 388 7710
Romania Nigeria
ROENG - Transmission Engineering and Consulting SRL No. 10 Gimbia Street = Garki 2 Abuja
60A Tunari Str. = 4th floor FCT Nigeria
Bucharest 2 = Romania Phone: +234 9 6230 967/998
Tel: +40 21 211 84 61 = Fax: +40 21 211 84 45
Serbia
Uganda ) OGRANAK BEOGRAD
Plot No. 2C K.A.R. = Drive-Kololo Njegoseva 19/l = 11000 Belgrade
Kampala = Uganda Republic of Serbia
Phone: +256 437 896 147 Tel: +381 11 334 96 02 = Fax: + 381 11 334 1224
www.gopa-intec.de info@gopa-intec.de
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Project Experience

Highlight of Current
Hybrid Projects Carried
out by intec
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Maldives (2015-2019)

Preparing Outer Islands for Sustainable Energy Development

Design, tendering and implementation of hybrid solar/battery/diesel mini grids
on 166 islands on the Maldives; total 25 MW solar (PV) power, total 8 MWh
storage capacity and total 44 MW diesel power plants; rooftop and ground
mounted systems, power range between 35 kW and 1600 kW per systems

= Feasibility studies, design

= Preparation of bid documents incl. technical
specifications

= Management of the bid process
= Evaluation support for award of contract

= Review and approval of project design
submitted by EPC Contractors

= Project management
= Overseeing project construction and

commissioning Client / Financing
= Quality assurance Ministry of Environment and Energy
. Contract management / Asian Development Bank (ADB)

= Capacity building for O&M
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Eritrea (2015-2016)

Solar PV Mini-Grids for two Rural Towns and Sur-rounding Villages
in Eritrea - Service Contract for Design of Solar PV Mini-Grid Power
Generation at the Two Rural Towns of Areza and Maidma

The present project includes the design and tendering of two mini-grid PV
systems in Areza (1.25 MWp) and Maidma (1.0 MWp), designed as hybrid plants
with small gen-sets, a 3.4 MWh battery and a potential connection to the main
grd). = Engineering design of the two systems including

their synchronisation with the distribution

system and related components

= Preparation of (a) tender dossier(s) for supply
and installation, in compliance with EU/EDF
procurement regulations, including BoQ and
detailed technical specifications
= Support during the tender period
= Assistance in bid evaluation and contract
preparation
Client / Financing

Ministry of Energy and Mines /
European Commission and UN
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\Backup Slide: Diesel Sales
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