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A brief introduction
A little about me…

•

Head of Origination and Investment at Bushveld
Energy, responsible for the origination, development
and investment strategy for BE’s own pipeline of
equity investments. Previously, I was a private
equity investment manager and have worked in the
greenfields/ corporate finance sectors developing
renewable energy projects;

•

Bushveld Energy is a subsidiary of Bushveld
Minerals, a London listed Vanadium miner, producer
and beneficiator, currently one of 3 primary
vanadium producers and aiming to become a
considerable vertically integrated vanadium
company;

•

BE is focused on making the business case for
VRFB as an opportunity for renewable energy
integration, grid support through transmission line
deferral and as a cost effective solution for remote
site energy generation;

•

The development of equity based opportunities vs
the opportunity to supply a technology once off…

SOURCE: Bushveld Energy
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This presentation on energy storage will cover four frequently asked
questions tied to creating a market for energy storage

1

How does storage technology integrate with energy
generation and then with renewables ?

2

What are the key critical success factors that relate to
the development of an energy storage project ?

3

Is there a greenfield pipeline of bankable projects?

4

Who is likely to finance these assets?
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1. Stationary energy storage offers many benefits to power system on top of
its ability to support renewable energy

While storage stabilises
and makes variable
renewable generation
dispatchable, the full
value of storage goes
far beyond supporting
renewable energy
Source: International Renewable Energy Agency (IRENA); Parsons Engineering
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1. Some of the fastest growing and largest applications for energy storage
are not dependant on renewable energy
According to Navigant, the two largest market segments in utility energy
storage for the next 10 years will require long duration energy storage
Compound annual growth rate (CAGR)
from 2018 to 2027, %

Share of 2027
market, %

Generation Capacity

45,2%

T&D Asset Optimization

43,4%

Renewables
Ramping/Smoothing

52,1%

Frequency Regulation

35,7%

Volt/VAR Support

Source: Navigant Research
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25.8%

7.9%

1.8%
0.1%

32,1%
0,0%

64.4%

• Navigant
forecasts the
utility segment to
compose 2/3 of
energy storage
demand, with
only ~8% of that
market tied
directly to RE
• Of course, other
use cases may
indirectly grow
due to increased
RE on the grid

60,0%
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1-2. The typical risks of adding significant renewable energy, especially
solar, to a power system are often summarised in the “duck curve”

Insufficient
grid supply

Ramp down

Ramp up

Insufficient
grid demand

There are many ways to address these types
of challenges – not just energy storage
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NOT EXHAUSTIVE

1-2. What differentiates energy storage, especially batteries, is the flexibility
to address numerous challenges posed by variable renewable energy
Challenge posed by variability of
renewable energy

How battery storage is able to address
the challenge

•

Availability for only 20-25% of the day and
at hours when it is not (fully) needed by
electricity consumers

•

Batteries can absorb extra energy when
it is available and then dispatch it times
of highest demand. The modularity of
batteries allows for easy sizing to match
the energy requirements

•

Fluctuations in wind speeds or solar
radiation (e.g. due to cloud cover) can
cause power supply disruptions and
voltage drops

•

Batteries can respond to these changes
within milliseconds, compared to
seconds or minutes by other “flexible”
technologies, such as gensets or gas
turbines

•

A major advantage of renewable energy,
especially solar, is the ability to locate it in
remote, off-grid locations or behind the
meter. These “mini” and “micro” grid sites
may not have many options to smooth the
variability of renewable generation

•

Batteries offer similar flexibility in terms
of modularity and ease of deployment to
that of renewable energy. For mini- and
microgrids, there may not be any other
option to integrate renewable energy
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3. As Bushveld Energy, we focus on developing projects requiring long
duration (4-8 hours) and see three types of customer profiles

i

In South Africa, the main applications are driven by the time-of
use tariff structure to off-set high peak time tariffs and to provide
greater power reliability in case of grid failure / load shedding;

ii

Off-grid applications, where storage is part of a “mini-grid”
solution, often including renewable energy generation and backup gensets. This application is gaining interest in SA;

iii

Utilities, such as Eskom and municipalities, can benefit much
more from distributed energy storage, including support for
overloaded transmission and distribution networks.
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The phases of development include stage gated investment decisions
Specific market acceptance and early stage permitting: Does the
environmental scan indicate an acceptance of the costs and benefits for
the technology. Is the environmental supportive or restrictive ?

Regulation and legislation supporting the specific market: Strength of
tenure, PPA structures. Obsolescing bargaining practice.

Financial return, risk of development and equity investment stance and
additional support for financial risks? Availability of debt and equity or
balance sheet transactions ?

Physical infrastructure. Engineering, Construction and Procurement:
Resources, cost structures, operations and maintenance parameters. Asset
management.
Notice that there is nothing about whether the technology works or not – this process
looks very familiar to those people and organisations looking at renewables development
in the early days of 2010…only 8 years ago.
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For a developer or investor, there are not a lot of standalone storage
opportunities because the biggest uses are for utilities

•
•
•

Globally, 2/3 of the energy storage market is in the utility segment;
In South Africa (and most of Africa), there are selective opportunities to develop such
projects due to regulatory constraints;
Regulatory issues also affect the market for C&I applications in SA:
• Uncertainty as to whether storage requires a generating license; and
• Lack of approvals for renewable energy installation above 1MW

Source: Navigant Research
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The bankability of such projects is still in question – mostly because what is
bankable for storage has yet to be well-defined

• Bankability challenges mean that prior to 2018, 95% of all energy
storage projects was balance sheet financed, according to BNEF;
• Based on our experience, major issues around bankability by investors
and bankers include:
• Comfort with technologies;
• Track record of design;
• Lender familiarity;
• Flexibility on lending terms.

• None of this is surprising and for those of us who were starting
out in PV a few years ago, this is “déjà vu all over again”
• There is no doubt that investors and bankers are coming to
grips with storage.
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Energy storage projects are providing quantifiable returns which take the
form of multiple sources of revenue
Energy Storage project economics analysed by Lazard in the Value Snapshots
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1 Lazard’s Value Snapshot analysis intentionally excluded a Transmission and Distribution use case from its international analysis.
Source: Lazard – Levelized Cost of Energy Storage 4.0

Bushveld is building a commercial hybrid solar PV plus VRFB mini-grid in
South Africa
Project context

Project design and financials

• A grid-connected off-taker in South
Africa consuming ~12MW on a flat
hourly profile;

• Project design
• 1 MW nett mini-grid consisting of 2.5 MW DC PV and
1MW/4MWh VRFB energy storage;

• The off-taker enjoys some of the
cheapest electricity prices in the
work, based on Eskom’s Megaflex
tariff;

• Minigrid sized to stay under the regulatory licensing
requirement and only provides ~8% of the mines
energy;
• Economics are based on solar energy generation,
avoiding peak tariff times, reducing demand charges
and charging the VRFB twice per day (from PV in the
day and grid energy at night);

• The tariff charges much more in
the mornings and early evening, a
medium level tariff during the day
with the lowest prices coming at
night;

• The Eskom tariff is increasing by at
least 25% over the next 3 years
and reliability of supply is
deteriorating.
•

• Off-taker signs 20 year PPA for energy provided by
the mini-grid that off-sets grid energy and tariff costs;
• Project financials

Project can be scaled 10x if successful
and generation license can be
obtained.

SOURCE: Bushveld Energy

• Funded with a debt equity structure;
• Equity IRR of +15% , despite higher than typical
equity portion.
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4. Funding is already out there, as the mandate to support clean energy has
shifted to include storage

•

Private funds are willing to take on
technology risk, if the returns are
solid, and the risks recognisable.
Several dedicated energy storage
funds are being set up in Europe;

•

Development Finance Institutions
are playing a role with large funding
programmes;

•

We are seeing interest from
traditional banks, especially if the
energy user is an existing customer
and is considered “bankable” itself.

14

NOT EXHAUSTIVE

5. In summary – How to develop a market for energy storage.

•

Momentum in the renewables sector is
important.

•
•

•

An understanding across the value chain
that there are multiple parties, all of
which play a role and all of which need
to be in place:
• Technology and the relative
maturity;
• The equity funders;
• The senior debt funders;
• The development institutions;
• The developers;
• The utilities;
• The off-takers.

•
•

The financial returns are important.
The bankability of the specific market
and of the individual project..

•

A realistic grid.

•
•
•
•
•
•

Decentralisation of energy as a utility
strategy.
The advent of the IPP.
The monitoring and measurement of
policy and regulation that delivers a level
of bankability.
The development of that policy;
The development of standards.
The development of revenue models
applicable to energy storage.
The development of the business case.
The ability to dispatch amongst
complimentary technologies.
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