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An investigation conducted for the South
African Wind Energy Project (SAWEP)
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1. Background, Scope of Work and Methodology
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Background

The South African Wind Energy Programme (“SAWEP”) has commissioned a study in collaboration
with the United Nations Development Programme (“UNDP”) and the Department of Trade and
Industry (“DTi”) to investigate the possible establishment of a secondhand wind turbine
refurbishment industry in South Africa.
The objective of the study is to “to conduct a study and submit reports and research findings
supplemented by recommendations and Value Matrix Diagram that can be used by the South
African Government and stakeholders in the determination of formulating a possible Sector
Development Plan (Implementation Plan) for the Wind Turbine Refurbishment Industry in South
Africa.
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Scope of work
1. Describe and analyse the global supply and demand for refurbished wind turbines and
opportunities for South Africa to develop a wind turbine refurbishing industry based on
potential local and regional demand.
2. Document the wind turbine generator refurbishment process and develop a Bill of Materials,
including a breakdown of component costs.
3. Identify and document potential component suppliers and related service providers.
4. Develop selection criteria for wind turbine generators and list components for refurbishment.
5. Develop a bespoke business model for a typical refurbishment business.
6. Document the impact of import and export control legislation with regards to specifically
second-hand imports for refurbishment, including an analysis of how South Africa could offer a
competitive edge over established markets.
7. Develop a value chain and matrix diagram to assess the competitiveness of the proposed South
African refurbished wind turbine, components and services industry.
8. Organize and conduct a one-day workshop with key stakeholders to present the findings and
recommendations; solicit input in finalizing of the report.
9. Consolidate, describe and update the final report based on the outcomes and recommendations
from the workshop.
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Methodology
This assessment was conducted as a
desktop study and is based on
investigation and review of the
current status of the global wind
turbine refurbishment industry.
This included an analysis of the
international market; countries and
OEM’s currently involved in the
supply and use of refurbished wind
turbine generator and/or
components; and the pricing and
drivers for this market.
The documentation review process
was corroborated by discussions
held with the main industry players
(i.e. the wind turbine generator
suppliers) and their involvement in
the industry.
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2. Overview: Wind Industry Development
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Figure 1: Growth in Size of Commercial Wind Turbine Designs

Some history
The use of windmills or turbines to generate electricity can be traced back to
the late 19th century with the 12kW DC generator constructed by Brush in the
USA and research undertaken by LaCour in Denmark. Thereafter, technology
development progressed as follows:
• 100 kW, 30m diameter Balaclava turbine was built in 1931 in the USSR.
• 1,250 kW, 53m diameter Smith-Putman turbine was constructed in the
USA in 1941.
• 100 kW, 24 m diameter Andrea Enfield turbine was constructed in the
early 1950 is the UK.
• In Denmark, a 200kW, 24 m diameter Gedser machine was built in 1956
• EDF tested a 1.1MW 35 m diameter turbine in 1963.
• Sustained interest in wind only started to get traction when the oil price
rose dramatically in 1973.
• In the USA this led to the development a 2.5 MW 97.5 m diameter turbine
in 1987.
• By 2003, turbines started exceeding 5,000 kW capacity.

Mechanical noise has been practically eliminated and
aerodynamic noise vastly reduced. Wind turbines are highly reliable, with operating availabilities of about 98%: they
are able to run during 98% of the hours in a year. No other
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Figure 2: EU-15 and Global Cumulative Installed Wind Capacities, 1990 - 2003

Europe leads the market

By 2003, 39.5 GW of installed
capacity existed globally with
72% located in the EU.
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Figure 3: Top 10 Companies Supplying MW-Scale Wind

By 2002, an important date for
benchmarking the
refurbishment industry, wind
turbine technology supply are
dominated by Vestas, Enercon,
NEG Micon, Gamesa and GE
Wind. Together, they supply
approximately 80% of turbines
globally.

Turbines in 2002

Source: BTM Consult, World Market Update, March 2003

10

3. Markets for Refurbished Wind Turbines
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Possible wind markets in Africa
Southern Africa, North Africa and
East Africa have significant wind
resources. Wind power is making
good inroads in South Africa,
Kenya, and Morocco. Other
markets like Namibia, Egypt,
Tanzania and Ethiopia are being
developed.

Africa could become a large
market for high-quality
refurbished turbines if a clear
strategy is crafted for this
purpose. South Africa could play
a leading role in this, creating
many jobs in a new industry in
the country.

OEM suppliers like Vestas have
around 56,000 turbines installed
worldwide and therefore have
access to a significant amount of
wind data. They use the data to
refurbish and set up second hand
wind turbines for any market that
is needed.

Applications would be in

Wind speeds of above 7 meters
per second average wind speed
are viable for second hand
turbines.

(3) grid tied embedded
generation projects.

(1) off-grid micro/mini-grid
solutions in rural
communities which are too
far from grid infrastructure,
(2) agricultural solutions where a
specific utility need has been
identified as well as
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Possible wind markets in Africa
Approximately 600 million people in Africa are without access
to electricity (IEA World Energy Outlook). This translates to
approximately 48% of the share of the global population
without any access
Africa needs to connect around 73-million people to
electricity every year to reach the goal of affordable and
sustainable energy for every single African by 2030 (African
Union (AU) Commission).
Africa’s access to electricity varies by region:
• North Africa is almost entirely (99%) electrified;
• Sub-Saharan Africa excluding South Africa (SSA),
electrification rates in most countries are below 30%; and
• South Africa is predominantly (86%) electrified.
Urban vs Rural:
Lack of access to electricity in SSA is even more dramatic in
rural areas, where electrification rates average 16%, compared
to 99% in North African countries and 71% in South Africa.
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Possible wind markets in Africa
Wide disparities in annual per capita consumption
between the three regions: 225 kilowatt-hours (kWh) in
SSA – and as little as 100 kWh in rural areas – compared
to 1,500 kWh in North Africa and 4,200 kWh in South
Africa
The International Energy Agency estimates that cumulative
investments between 2017 and 2030 under current
policies and commitments are less than one-fifth of the
amount needed to achieve universal electricity access in
SSA, which it estimates at $454 billion, an average of $35
billion per year.
“For the clean energy transition in Africa to meet all the
development needs, there is a need to embrace wind
potential alongside the other renewable energy sources,
since it is found in all parts of the continent. With
necessary resources, we shall be in a position to
formulate a continental wind energy programme,” - Atef
Marzouk, head of the Energy Division of the AU
Commission’s Department of Infrastructure and Energy
told delegates at the 2019 Windaba, Africa’s annual wind
energy conference, in Cape Town.
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Possible wind markets in Africa
On-grid power are provided through large, centralized
power generation sources, linked to a network that is
transmitted to local areas. Typically, large-scale, gridconnected power projects provide access to electricity
at scale, powering many people at once, and the
preferred pathway is to serve areas with a high density
in demand. However, serving new customers is a slow
process, highly capital intensive, requiring complex
regulation and transparency in procurement of power
projects and large investment.
Off-grid power defined as stand-alone systems that are
not connected to a grid. Off-grid systems can be the most
affordable pathway for reaching people in remote areas,
with low power demands. Through a market-based
approach, a large off-grid opportunity exists through
which to reach more people at a faster rate and lower
capex.

Of the 550 million un-electrified population, about
100 million live in urban areas, thus about 450
million people are concentrated in rural areas
without near-term hopes of being electrified
through grid-connectivity.
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Possible wind markets in Africa
Research conducted by the CSIR Energy Centre
shows that the least-cost mix for Energy in South
Africa in 2050 would comprise 70% solar PV and
wind. Wind-derived energy would contribute 164
TWh against an assumed yearly demand at that date
of 392 TWh

worsening shortfalls unless radical
strategies of expansion and change are
implemented.

structures that characterized the
systems historically – utilities as state
owned, vertically integrated,
monopolies in poorly regulated and

Share of population without access

To support such production, the installed wind base
by 2050 would be nearly 68 GW
Another study, titled ‘Pathway towards achieving
100% renewable electricity by 2050 for South Africa’
and compiled by academics based at LUT University,
in Finland, concludes that a fully renewable- energybased system, comprising mainly solar PV and wind,
will be at least 25% more cost competitive by 2050
than the generation scenario currently being
considered by policymakers.
These factors, combined with the benefits of off-grid
solutions has been taken into account in the RSA IRP2019 and this could lead to the roll out of large
amounts of solar PV and wind power in the future

Source: International Energy Agency. Africa Energy Outlook, 2014, Figure 1.6
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Possible wind markets in Africa

worsening shortfalls unless radical
strategies of expansion and change are
implemented.

structures that characterized the
systems historically – utilities as state
owned, vertically integrated,
monopolies in poorly regulated and

Share of population without access

The Wind Atlas for South Africa, which is a highresolution wind resource map covering all nine
provinces, has confirmed that, besides high-quality
coastal resources, there are vast inland areas that
have wind resources that compare well with
international wind resources. In fact, research
suggests more than 80% of South Africa’s land mass
has enough wind to support load factors of between
30% and 45%
The growing competitiveness of wind has also not
gone unnoticed by the private sector, with several
companies indicating that they would be interested in
contracting with wind IPPs in an effort to improve
supply security and price-path visibility in a context of
steeply rising Eskom tariffs and the ongoing threat of
load-shedding.
Source: International Energy Agency. Africa Energy Outlook, 2014, Figure 1.6
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Conclusions on wind markets in Africa
Africa has world class wind resources and wind turbines
could play a large role in ensuring African’s get connected to
the grid and have. access to sustainable, reliable and
affordable electricity
This should be managed through a distributed generation,
mini-grid roll out which could be interconnected over time
to create a regional grid
We have used the information as presented to paint a
scenario where 600 million Africans who don’t have access
to electricity get access over a period of 10 years
Each person gets access to 2850kWh per annum (which is
the current African average). This relates to demand of
around 1 710 000 GWh per annum and if 50% is supplied by
wind it results in 855 000 GWh per annum. Using a wind
capacity factor of around 35% and a mix of different size
turbines, and assuming there could be 25% usage of
refurbished turbines, the market size for refurbished
turbines is around 31 000 turbines if 2 MW size turbines
are used
This results in a market of around 3 000 – 4000 turbines per
annum over a ten year period
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Conclusions on wind markets in Africa
In South Africa, the first REIPPPP projects’ turbines will
become available for refurbishment around 2035
With 3 366 MW of wind energy procured since 2012 and
around 11 300 MW planned from 2019 to 2030, the wind
turbine refurbishment industry could be truly localised from
2035 onwards
Assuming an average of 2.5 MW per turbine for the first 4
rounds, this equates to around 450 turbines per annum
becoming available for refurbishment from 2035
The question for OEM’s is a strategic one. It will be more
competitive to refurbish turbines coming from the South
African / African market in South Africa than to ship turbines
back to another geographical area for refurbishment
Creating an industry to be ready for this would make strategic
sense
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4. Wind Development Value Chain and Technical
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Wind development value chain
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Wind development matrix diagram

New Markets
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5. Impact of Import Export Control

23

Impact of Import Export Control
Importation of second hand equipment is possible as per Schedule
4 of the Customs Act
It can be allowed if no replacement goods are available locally
No import of small wind turbines (up to 50 kW) will be allowed
due to local players in the market
DTi needs to “Apply its Mind” regarding any request for
importation of second hand wind turbines; and will possibly allow
it based on ITAC policy
DTi will consider any such permit application
If it is for import, refurbishment and export into Africa, it will
most probably be allowed
If it is for import, refurbishment and local use, DTi will consider
the merits on a case by case basis
All such requests needs to be considered taking the public interest
into account
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6. Selection Criteria for Second-Hand Turbines
- A perspective from the viewpoint of the client -

(Extracts from websites as referenced in slide 13)
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Selection Criteria
Levels of Service Available
Liability
Information needed
Performance
Reliability
Warranty
Operations, Maintenance and Support
History of the turbine
Size
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7. Turbine Refurbishment
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Refurbishment: The technical considerations
All electrical wiring and components
are new and upgraded above and
beyond original manufacturer
specifications.
All gear boxes are cleaned,
inspected, and new seals installed.
Gears are inspected and repaired
or replaced if needed.
Yaw gear is repaired or replaced.

All critical rotating components, bearings,
belting, rubber, hydraulic lines, polymer
couplings and hardware are inspected for runout. Any component not meeting OEM
manufacturer specifications are repaired or
replaced.
All Oil on wear blocks are replaced with
new.
The main control system is repaired or
replaced.
Wind vane and anemometer are
repaired or replaced with new.

All blades are inspected for defects,
deficiencies are repaired. All blades
are protected with a new covering
of gel coat, weighed, balanced, and
matched.

All generators are cleaned, inspected, and
100% rewound. Bearings and brushes are
replaced.

Nacelle and tower are cleaned, inspected for cracks and overall structural
integrity. After stripping all paint, a new surface treatment is applied.
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Refurbishment: Key Turbine Components
Key Components

Considerations

Tower

Towers are often over designed - high safety factor. Can change
tower height if site has height restrictions

Turbine bed frame

This is a large cost item and often the last item to wear out.

Blades

Blade cracking and the pitting of blade leading edge.

Gearbox - Bearings

Rate of failure depends on type of shaft i.e. high-speed shaft (HSS)
systems are the often the most problematic.

Gear box - Gears

Rate of failure depends on type of gear system i.e. helical gears are
often the most problematic.

Generators

Failure modes include magnetic wedge loss, contamination and
electric arc damage.

Software

The software package manages the turbine and its relation to the
grid.
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Refurbishment: Turbine risk matrix
Most favorable

High Risk

Turbine
SCALE
Refurbished

Remanufactured

New

CAPEX
OPEX
Capacity Factor
Project Life
Financing
Insurance
Warranty
Grid Compliance
Acquisition time
Local content & job
creation
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Refurbishment: Complete package requirement and opportunity
The turbine refurbishment company must be able to provide a
certificate that confirms that every component, repaired or
replaced, meets the OEM manufacturer specifications and that the
unit as a whole, has been tested and a warranty should be issued
Being large capital intensive projects for project financing other
requirements like transportation, installation & commissioning,
O&M, insurance and site suitability (wind and energy assessment)
will also have to be considered and service providers must be
identified.
Servicing and maintenance requirements tend to be the same for
all wind turbines, new, refurbished and remanufactured.
The fine tuning of refurbished / remanufactured wind turbines
after commissioning may take some time and require qualified
technicians to ensure optimal operation of the machines. This
may have implications on the wind turbines’ availability for
generation and capacity factor directly after commissioning and
should be kept in mind when carrying out financial forecasting.
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Refurbishment: Complete package requirement and opportunity

Choosing a widely available turbine, would ensure a more
reliable supply chain for spare parts
Based on their experience and location, European
refurbishing / remanufacturing companies will have easier
access to spares, however, they would not be able to
provide responsive operation and maintenance support
unless they team up with local service suppliers
Within this lies the opportunity for South Africa to become
the launch pad for refurbished wind turbines into Africa.
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Refurbishment
The importance of warranties
Suppliers of refurbished wind turbine may provide warranties on the parts that have been refurbished or
replaced
Standard 1-2 year warranties and extended warranties may also be awarded depending on the suppliers
experience and confidence with the machine that they have refurbished. As a comparison, new wind
turbines warranty periods would depend on the type of wind turbine and the business model of the company
offering the warranty and can be anywhere from 2-10 years. The level of turbine refurbishment specification
and cost will define the warranty being offered
In some instances, manufacturer warranties may become void after refurbishment works. On the other hand,
some refurbishment / remanufacturer companies work with manufacturers’ who are able to provide
manufacturer warranties for the refurbished wind turbines based on agreed refurbishment standards
As a result, some refurbishment / remanufacturing companies are able to provide 5 year O&M warranties,
directly from the manufacturer, which guarantee performance against the original power curve
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Refurbishment
Testing and certification
Testing and certification of wind turbine and their components is an important step in validating wind
turbine component design, performance, and adherence to safety standards
Certification and approval of the refurbished turbine can be different from each country or region, but the
IEC (International Electrotechnical Commission) standards are international standards for all electrical,
electronic and related technologies, and are most commonly used.
Companies like DNV-GL are already present in South Africa and can provide independent type and
component certification
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Refurbishment
Insurance
Typically, insurance provided for refurbished / remanufactured wind turbines is identical to that which would
be provided for new wind turbines.
However, this will likely be considered by brokers and insurers on a case by case basis. Insurance range of
coverage can extend beyond normal accidental damage to include employer and public liability, material
damage, mechanical breakdown and loss of revenue. Northern Alliance Insurance (UK) is an example of an
insurer who has provided insurance for refurbished / remanufactured wind turbines in the past.
Not all insurance companies with experience in insuring new wind turbines are comfortable insuring
refurbished / remanufactured wind turbines. However, there are some who will base their decision to insure
(and associated fees and rates) on the reputability of the manufacturer, regardless of whether the wind
turbine is new, refurbished or remanufactured.
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Refurbishment
Finance
In general, securing finance for refurbished / remanufactured wind turbines is more difficult than for new
turbines. This is partly due to a smaller pool of financers comfortable with this market space.
There are a few key differences between securing finance for a refurbished / remanufactured wind turbine
compared to a new wind turbine
Refurbished / remanufactured wind turbines are bespoke generating plants with unique histories and prices
will vary accordingly.
Prices may also be negotiable and subject to market demand. This means that it may not be possible to
secure a refurbished / remanufacture wind turbine without making a deposit.
Furthermore, sellers often require a statement confirming project finance is in place before they will sell a
turbine. This could have implications on the financing process where some financers want to know the exact
cost and turbine make/model that financing is sought for
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Refurbishment
Finance
Financing of refurbished / remanufactured wind turbines will not be supported by all private and
institutional debt providers. However, some financers who are uncomfortable with financing the supply and
installation of refurbished / remanufactured wind turbines may consider refinancing, after the wind turbine
has proven its successful installation and operation
Crowd funding is one way to obtain debt finance to cover supply and installation costs of a refurbished /
remanufactured wind turbines. Crowd funding may provide more flexibility with repayment terms (i.e. not
fees for early payback)
Due diligence costs may be higher for a refurbished / remanufactured turbine as the commercial and
technical checks required may be more comprehensive.
Banks will rely heavily on lenders technical and other advisors
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Refurbishment
Process
Refurbishment companies state that refurbished / remanufactured wind turbines are capable of operating in
line with the manufacturer’s original power curve
A component which has been refurbished or replaced should be capable of functioning as if it was new
Frequency of wind turbine failure and the associated down time for repair varies by component. Availability is
a function of reliability and the time it takes to repair any fault that may occur. To get an indication wind
turbine component failure rate, the Mean Time Between Failure (MTBF) and the Mean Time To Repair (MTTR)
are measured. For example, based on the WMEP data set MTBF, or the average failure rate of a wind turbine
generator is every 8 years (i.e. 0.125 failures per turbine per year). MTTR, or the amount of time to repair the
turbine is out of operation is just under 6 days
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Refurbishment
Process
Thus, the benefits of replacing or improving some of the major components of wind turbines are:
Increasing the lifespan of the turbine
Extension of the warranty
Upgrading technologies in some cases
Significant reduction of costs resulting from equipment failure and downtime
Overall cleanliness of the wind turbine, since by replacing any of the major components, all other affected
components are cleaned and checked.
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Refurbishment
Process
The gearbox is one of the more critical components in wind turbines that are most prone to cause
complications
The costs for repair of gearboxes, along with the costs caused by production losses owing to non-functioning
gearboxes, constitute a large share of the expenses of operating a wind power plants. (Failure/turbine/year
and downtime survey – NREL).
Even though the reliability of gearboxes has significantly increased in recent years owing to technological
advancements, there is a growing demand for gearbox repairs by the wind farm operators owing to the windturbine fleet getting larger, particularly in the offshore wind farms.
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Refurbishment
Process
Turbines are stripped into components, cleaned and any component not meeting OEM manufacturer
specifications is repaired or replaced.
During the turbine refurbishing process, the following tasks are typically performed:
All components are removed for cleaning and inspection.
The nacelle frame is cleaned, inspected for cracks and overall structural integrity. Any deficiencies are repaired
and tested.
All blades are inspected for defects, including wear, cracks, and blemishes. Deficiencies are repaired and the
surface profiles returned to OEM manufacturer specifications. All blades are protected with a new covering of
gel coat, weighed, balanced, and matched.
The machine base and frame are stripped of all paint, cleaned of dirt and lubricant, and repainted.
The tower is cleaned, inspected for cracks and overall structural integrity. After stripping all paint, a new
surface treatment is applied.
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Refurbishment
Process
All critical rotating components (cylinders, rollers, etc.) are inspected for run-out. Any component not meeting
OEM manufacturer specifications are repaired or replaced
All bearings (roller or plain) are repaired or replaced with new
All belting is repaired or replaced with new
All rubber hydraulic lines are repaired or replaced with new
All polymer couplings are repaired or replaced with new
All hardware is repaired or replaced with new
All gearboxes are cleaned, inspected, and new seals installed. Gears are inspected and repaired or replaced if
needed
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Refurbishment
Process
All generators are cleaned, inspected, and 100% rewound. Bearings and brushes are replaced
Brake callipers are rebuilt, including new brake rotor and brake pads
Bull (Yaw) gear is repaired or replaced with new having a wider face than the OEM gearing
Pinion gear is repaired or replaced with new having a wider face than the OEM gearing
All oil on wear blocks are replaced with new
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Refurbishment
Process
Blade over-speed mechanisms are inspected. Any component not meeting OEM manufacturer specifications are
repaired or replaced
All electrical wiring and components are new and upgraded above and beyond original manufacturer specifications
The main control system is repaired or replaced for new
Wind vane and anemometer are repaired or replaced with new
Power converter installed in older turbine models (to ensure older turbines are more grid compliant new upgraded
technology and mechanical components such as power converter, generator and controller are required)
Testing and certification prior to delivery
Preparation for shipment
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Refurbishment
Technology Improvements
A key feature in optimising the daily operation and avoiding increased unscheduled maintenance of older
turbines is to increase the data availability to the same level as new turbines
Making that possible, a new retrofitted control system also allows for integration of these older turbines into
new SCADA and energy management systems for increased surveillance and control
When performing controller retrofit of turbines it is natural to also consider the installation of a Condition
Monitoring System (CMS). Condition monitoring is a good investment when owners or service providers take
over the full responsibility for their turbines
Condition monitoring delivers an objective analysis of the turbine health, ideal as a part of a service strategy.
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Refurbishment
Transportation and Logistics
Transportation of wind turbines may be included in the cost of a wind turbine supply agreement
This should be agreed with the turbine supplier to verify who is responsible for route access survey,
dismantling, delay warranty, etc. Sellers may require a contingency amount to cover unforeseen issues with
transportation that result in delays and extra costs being incurred
Transportation within South Africa will require specialized vehicles and transport brackets that can differ
between different turbine makes and models
Transportation in African countries could be challenging but the use of smaller refurbished turbines could
alleviate the risk around transportation (as in the case of the Lake Turkana project in Kenya).
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8. Component Suppliers
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Sector Development Plan
Component Suppliers
South Africa has a strong industrial and manufacturing base as a result of a strong military and weapons
manufacturing industry, a large mining and energy manufacturing and services industry, a well-developed ICT
industry and a well-developed motor vehicle manufacturing industry. South African should focus to combine
pockets of excellence in these industries to enable the wind turbine refurbishment industry.
Although the TOR of this study requires the identification of possible suppliers to refurbish wind turbine
components, the wind turbine OEM’s need to go through a process of identifying such possible suppliers, set
standards, operating procedures, and negotiate prices for such work.
The motor vehicle industry in mainly established in the Eastern Cape and Gauteng, the mining industry
suppliers in Gauteng’s East Rand, the North West and Limpopo Provinces. The ICT industry is Gauteng and
Cape Town based while the weapons and military industry is Western Cape and Gauteng based.

48

Sector Development Plan
Component Suppliers
Possible suppliers are identified below:
• Refurbished Gearbox: GV Supreme Engineering, Germiston, Gauteng;
• Refurbished Generator (bearings and windings): Rotek Engineering, Gauteng;
• Refurbished Rotor; Rotek Engineering, Gauteng;
• Repaired Blades with new coating + balanced: LM Blades, not a local supplier;
• Refurbished Yaw engine; GV Supreme Engineering, Germiston, Gauteng;
• New main bearing; GV Supreme Engineering, Germiston, Gauteng; Bearing Man, SKF etc;
• Sandblasted and new coated nacelle; Various suppliers in Eastern Cape and Gauteng
• Inspection and repair of controller if applicable; OEM’s in partnership with local ICT solutions suppliers e.g.
Reutech Mining.
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Sector Development Plan
Component Suppliers
Possible suppliers as added by the stakeholders during the workshop are identified below:

50

Sector Development Plan
Competitiveness of existing manufacturers
Currently there is only one manufacturer of small wind turbines, Kestrel/Eveready in Port Elizabeth. They
supply small turbines in the range from 1kW to 50kW
Enventure, a supplier of medium sized turbines (500kW)in East Londen IDZ cannot be contacted at this stage
and it is assumed that it couldn’t survive and doesn’t exist anymore. (Any feedback from stakeholders on this
would be welcomed)
There are other suppliers of wind towers and internals e.g. Resolux, DCD Towers (not in operation), Gestamp
which would be able to expand their businesses to support the refurbishment industry
There are various suppliers of inverters and other digital and electronic products and systems which would be
able to support such a refurbishment industry.
These include: (to be added by stakeholders at workshop)

51

Sector Development Plan
Competitiveness of existing manufacturers
South African competitive edge over other established markets:
During the initial phase of building the new refurbishment industry, competitiveness could prove challenging
due to the existing skills base and supply of turbines into areas like Europe.
As soon as the industry starts with refurbishment of local turbines from 2035 onwards, South Africa should be
competitive due to the additional logistical and shipping costs if turbines were to be refurbished in their
countries of origin.
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9. Business Model - Financial and Economic Assessment
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A Business Model Envisaged

Local technical
staff employed, &
skill development

Coega/Atlantis
IDZ

Parts procured (with highest
possible local content)

Scenarios
Low Road
Medium Road
High Road
Low Road
Medium Road
High Road

# Turbines
# Turbines
# Turbines
MW
MW
MW

Local
Partners

25%
50%
100%
25%
50%
100%

Export of
refurbished
turbines

Import of turbines
for refurbishment

OEMs

2025
42
84
168
50
100
200

2030
222
444
888
275
550
1100

2035
229
458
917
500
1000
2000
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Overview of Methodology used for financial and economic forecasting

Discounted Cash
Flow Model

Wind Turbine
refurbishment
industry
information

Input-Output
Model

Discounted
Cash Flow
Analysis

Macro-economic
indicators

Effects

Multipliers
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Assumptions

Cost price:
20% of new

Initial purchases of
turbines from
European markets

Selling price
50% of new

2025

-

2036

-

2043
2033 - 2043 . . .

Supplemented by
aging turbines from
local market

Snapshot of the Discounted Cash Flow model used to analyze the potential industry:
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Economic Potential and Impact
Table 1. Expenditure used in economic input-output model

• Initial investment: R400 million
- Plant construction & start-up costs
• Profitability reached within 3 years of
commencement of operations
• Potential revenue of R8,5 billion reached
after 10 years
Cost/Revenue overlay (R'000)

20
20
20
22
20
24
20
26
20
28
20
30
20
32
20
34
20
36
20
38
20
40
20
42
20
44
20
46
20
48
20
50

9000000
8000000
7000000
6000000
5000000
4000000
3000000
2000000
1000000
0

TOTAL COSTS

TOTAL REVENUE
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Economic Potential and Impact: Model outcomes
New generation capacity (MW)
2025
205010000
2049
9000
8000
2048
7000
6000
2047
5000
4000
2046
3000
2000
2045
1000
0

• 9,700 total direct & indirect permanent
jobs by 2050
• R2,7 billion additional annual contribution to the
fiscus by 2050
• Expected contribution of up to 0,27% to the
national economy

2026

2027
2028
2029
2030
2031

2044

2032

2043

2033

2042

2034
2041

Table 3. Macro-economic indicators values as estimated in economic input-output model

2035
2040

Year

Total
Expenditure
(R millions)

GVA
(R millions)

Compensation
to Employees
(R millions)

Contribution to taxes
(R millions)

Economic
effect (%)

2025 - 2027

891 – 2 673

280 - 840

178 - 535

217 - 650

0.02 – 0.07

2028 - 2032

3 564 – 5 346

1 121 – 1 681

713 – 1 069

866 - 1300

0.11 – 0.16

2033-2050

6 683 – 11 138

2 101 – 3 502

1 337 – 2 228

1 624 – 2 707

0.20 – 0.27

2039

2038

2037

2036
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10. Value Chain Analysis
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Value Chain Analysis
Supply

Processing

Market
Inspection

Crowd Funding

EU Windfarms

2nd Hand turbine
suppliers

Refurbishment
Project financing
Inspection/select
ion of 2nd hand
turbines

Component
Manufacturers/
suppliers

Refurbishing plant/
warehouse

Shipping
Transporters
Import licensing

OEMs (Vestas,
Siemens,
Gamesa…)

ITAC/Dti
Warehousing/
storage
REIPPs:
Aging turbines,
repowering…

Industry bodies
(SAWEA, SAIPPA,
AMEU)

Certification
Market development
Site evaluation and
assessment
Wind monitoring /
analysis

NERSA

Grid connection &
compliance

Eskom

Installation &
commissioning

Development finance
institutions

Operations &
maintenance
Legal agreements

= Entity – Institution, role player, stakeholder etc.
= Activity, role, function etc.

IPPs:
Mini-grids
Grid connections
etc.

Refinancing/
insurance

11. Preliminary Recommendations for discussion in the Stakeholder
Workshop
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Recommendations
The findings of this report be shared with the Trade Missions of the countries who has wind turbine suppliers
already doing business in South Africa
The Trade Missions share it with OEM’s who could be interested in establishing a local wind turbine
refurbishment industry
SMME’s and other suppliers who are already doing business in South Africa be identified as part of a more
detail study which would lead to the creation of a customized sector programme as in the case of the vehicle
manufacturing industry
The possible areas of collaboration between a wind turbine refurbishment industry and other industries
identified and investigated. These could include but not be limited to battery energy storage, energy
management systems, microgrids etc.
A Sector Development Programme for the local wind industry be investigated
A pilot project be identified to become a proof of concept for the utilisation of second hand turbines in a local
application. This could include a community owned, small wind farm (Circa 10MW) which would feed a small
town in a grid tied or off-grid mini grid solution

12. Preliminary Outcomes from the Stakeholder Workshop
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Stakeholder Workshop: 30 January 2020
• A stakeholder workshop was held at the Burgers Park Hotel in Pretoria on 30 January
2020. A total of 68 stakeholders from the public, private and NGO sectors were invited.
• The purpose of the workshop was to discuss and brainstorm:
- What are the key risks and issues surrounding this industry proposition?
- How can we make this work?
The discussion centred around five broad, interrelated topics:
1. Market related issues and opportunities
2. Localisation of the industry
3. Financing
4. Technical
5. General

[insert attendance register]

1. Market related issues and opportunities
1.1 Potential drivers
The drivers of this market could be based on either price or energy security, with implications for the strategy
employed. The role of waste management policies in driving the refurbishment imperative was also discussed.

1.2 Segmentation and targeting
A clear picture of who will be buying the turbines, and whether they have the resources to do so must be
formed.

1.3 Competition and competitiveness
The role of this industry within the current supply of new turbines must be carefully defined. At the same time a
critical assessment of the productivity of the South African manufacturing sector is necessary.

1.4 Regulatory role
The role of regulations is inextricably tied to all aspects of the market, therefore achieving policy coherence and
certainty is of vital importance.

1.5 Impact
The potential impact this industry may have on the economy must be clearly mapped out.

68

1.1 Potential drivers
Three potential drivers were identified for this industry:

Firstly, the price of the initial CAPEX investment for potential wind farm developers would be
significantly lower if they chose to use refurbished turbines. Although the O&M costs may constitute
a considerably greater proportion of the lifetime cost of such a project, overall the value proposition
appears to be one which makes this an attractive option.
Secondly, this industry could have a role to play in improving energy security. With the focus of this
industry being on smaller machines than are even currently available on the market, there may be
questions around the potential this strategy might represent. There is a clear sentiment however that
this could play a key role in creating energy security in rural areas, geographically distant from grid
connections. The idea of mini grids for users in rural areas was taken up enthusiastically.
A third driver that was put forward in the workshop was the role of waste management policies
applying to locally installed turbines at the end of their lifespan. Currently there appears to be
uncertainty around the disposal of these assets. By legally requiring these machines to be re-used,
significant impetus would be provided for asset holders to engage in refurbishment activities. The
question is, however, if there is the political will to achieve this.
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1.2 Market segmentation and targeting
While a broad market was identified for the refurbished turbines, there was concern around potential
policy obstacles in the rest of Africa. It was posed that there is a large possibility that many African
countries would not be supportive of the idea of importing second-hand equipment, all be it
refurbished. The concern of Africa appearing to be the dumping ground of the world was also raised.
Small-, micro-, and mini-grids supplying rural communities appeared to be the favoured market
segment to be targeted by this industry. Various reasons were given for this preference where:

•

Smaller machines, such as the ones proposed by this study would be better suited to this market.
This is primarily due to the inability of micro-grids to manage the capacity of larger machines.

•

The supporting infrastructure requirements for setting up microgrids would be less rigorous with
smaller turbines.

•

The price offering of these machines may be attractive to government agencies and development
organisations operating in this segment.

•

This strategy would allay fears by OEMs of direct competition in their markets for grid tied energy
generation projects.
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1.3 Competition and competitiveness
Concerns were raised by certain stakeholders around the potential competition this industry may
represent to OEMs trying to penetrate the market with their larger, more powerful machines, as well
as the question of productivity levels in South Africa.
Competition:

Competitiveness:

A point was made that there would be limited It is accepted that South African manufacturing
interest from an OEM who is trying to get their productivity lags behind many other developing
newest range of machines to market.
countries. An honest assessment of the true
competitive advantage of this potential industry
Further, the idea of enticing a range of OEMs to
get involved in this project was believed to be should be undertaken.
untenable, as no two OEMs would cooperate to At this last point, however, it was noted that a
such an extent that they would be working under similar model to that used in the automotive
the same roof.
industry, which manufactures foreign designed
The idea of engaging with established turbine vehicles to strict manufacturing standards for
export into the global market may be used.
refurbishment companies was put fourth. This
would assist in overcoming the licensing barrier.
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1.4 Regulatory role
As mentioned before, the regulations surrounding the waste management of ageing turbines
represents a significant potential for spurring on a demand from wind farm operators for the
refurbishment of their machines.
However, the regulations surrounding the importation of used equipment need to be overhauled.
The statement by the Dti that it would consider each shipment on a case by case basis raised serious
cause for concern.
The regulatory aspect plays a significant role throughout the value chain. It was emphasised that
policy should fill a facilitative function which creates markets, rather than a prescriptive function that
may destroy them.
Clear and coherent policy that incorporates the following aspects was highlighted as vitally important:
-

Wheeling, pooling, and banking – vital for microgrids

-

Required certification and standards around parts and components

-

Import regulations on used turbines and components
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1.5 Impact
The geographical location of this industry, and the distribution of jobs may play a significant role in
gaining the necessary political and social support which will determine the ultimate success or failure
of this undertaking.
There was a point made, and echoed, that an undertaking like this should ideally be located in the
areas set to be effected most by the transition from coal to renewables, particularly Mpumalanga,
Northwest Province, and Limpopo.
It was contended that this would send the signal to workers unions and the general public that the
renewables industry is serious about facilitating a just transition by creating opportunities for those
most likely to lose their jobs in the coal and mining industries.
One aspect of the possible impact of this industry is inextricably linked to the local content
requirements imposed on such a venture. This report has attempted to illustrate the opportunities
that exist for local suppliers of parts and services, however some salient points were raised. These will
be discussed on the following slide.
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2. Localization of the industry
Local content requirements have always been a part of the REIPPPP. Whether this has successfully
facilitated the expansion of local upstream industries is a topic of debate. Several points were raised
which seek to address this shortfall.
There were examples given of local suppliers who were cut off from the market by the sudden
adoption of strict international standards. Transparent, clear & predictable policy formulation would
ensure that the necessary processes are put in place for local manufacturers to comply with stringent
certification requirements.
The operation and maintenance (O&M) of wind farms themselves, as well as the associated services
throughout the supply chain are mostly provided by local independent service providers (ISPs).
Although sometimes hard to quantify, this represents a significant aspect of local skills training and
economic growth.
Manufacture of smaller, less specialised parts was one aspect which was emphasised. This would aid
in the alleviation of supply constraints in remote areas, while directing some of the benefits towards
local manufacturers.

The local boat building industry was cited as potentially capable of servicing the nacelle and blade
resurfacing component of refurbishment.
Locally produced towers were noted as an obvious large component which should be produced
locally
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3. Financing
Various suggestions were put forward for possible financing options:
•

It was noted that it may be difficult to entice more than one OEM to get involved in this industry.
However, the IDC emphasized its willingness to partner up with either a single OEM, or an
established refurbishment company in the European market, to set up a refurbishment hub
locally. This arrangement would consist of the OEM supplying the necessary technical skills &
marketing knowledge, with the IDZ providing the funding.

•

The resources held in social economic development (SED) funds were also identified as a potential
source. This was echoed by a belief that these developers often struggle to find meaningful
projects into which they can inject this funding.

•

It would be untenable for the bulk of financing to come from treasury, however a balanced
strategy involving a partnership between an OEM and a public investment and development
institution such as the PIC or DBSA may be a good option.

•

It may be possible for a single OEM to invest in setting up a refurbishment hub.

•

It was proposed that SED funding could be applied to support this industry’s development.
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4. Technical
Concerns:
•

Currently imported pre-owned machines from Europe would not be grid compliant with the South
African grid. This could, however represent an opportunity for local content inputs, as the
necessary switches, converters, etc. could be sourced locally.

•

The phase-out and discontinuation of parts, by the OEM’s suppliers, just as one might find in the
motor vehicle industry, was cited as a concern. This can lead to a significant increase in costs and
downtimes, especially in rural Africa.

Comments:
•

The point was made that substantial research and development goes into refurbished turbines
throughout the supply chain – from OEMs, refurbishers, and component manufacturers – which
coalesces to provide a machine that is even better than when it was new.
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5. General
Considerations for the business model:
•

Marketing costs are significant – building the market is an active and resource heavy undertaking.

•

Refurbishing a range of makes and models is not realistic – there are significant licensing fees
involved in getting the rights to work on any given turbine.

•

The addition of O&M components or contracts into the business case may be valuable, as this
could potentially be a more significant portion of a project of this nature.
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Way forward/Recommendations
• Conduct a case and feasibility study on a mini-grid using refurbished turbines. A
mini-grid pilot could combine refurbished turbines, solar PV and storage
• Investigate how SED funding could support this initiative
• Conduct a detailed market study focusing on key market segments in key African
territories, including local legislation

