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NATIONAL STRATEGY 

 

National Electrification Strategy 

 

COP28 indicated the importance of Adaption and to “Transition” into a Net Zero 

economy.  Geothermal Plants - National Electrification Strategy: achieve 

universal electricity service to all households and businesses by 2022 at 

acceptable quality of service levels. Produce 100 000 barrels of oil per day from 

2022 and develop 2,275 MW of geothermal capacity by 2030. 

 

 

The use of geothermal energy, or heat contained in rocks and fluids beneath the 

Earth’s surface, is expanding around the globe. Geothermal energy can generate 

a continuous supply of heat to power homes and office buildings. It can produce 

just one-sixth of the CO2 emissions produced in a natural gas plant. Today, 

geothermal energy in Kenya has emerged as a sustainable power source and 

contributed to poverty-reduction throughout East Africa. 
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Kenya has set out ambitious targets for geothermal energy, aims to expand its 

geothermal power production capacity to 5,000 MW by 2030 and we support, 

with a medium- term target of installing 1,887 MW by 2017. Although there is 

significant political will and ambition, reaching these ambitious goals is a major 

challenge. 

The Menengai Geothermal Project, in Nakuru County, has an estimated potential 

of 1,600 MW. The project will be developed in five (5) phases with the long-term 

goal of developing 465 MW of geothermal steam equivalent. 

The Baringo-Silali Geothermal Project has an estimated geothermal potential of 

3,000MW. The Company plans to develop 300MW in the first phase of the 

project, that is, Paka – 100MW, Korosi – 100MW, Silali – 100MW. 

 

President Ruto’s commitment 

President William Ruto in November 9, 2022 had arrived back from Sharm El-
Sheikh, Egypt where he attended the 2022 United Nations Climate Change 
Conference (COP27). The President called on developed nations to invest in 
Africa to unlock its clean energy production potential citing wind power, 
geothermal electricity, and solar energy. 

The President signed a framework agreement for collaboration on the 
development of sustainable green industries in Kenya with an investor to 
produce 30 GW of green hydrogen in Kenya. There exists opportunities in 
Kenya to produce 20 GW of wind-power, 10 GW of geothermal electricity and 
being at the equator, considerable amounts of solar energy. 
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Fig 1. PSECC Targeted projects 

 

PSECC Ltd propose 5000MW of Geothermal plants 
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Leading the Way 

Kenya is the leading producer of geothermal energy on the African continent 
and eighth in the world. The nation has helped set a valuable precedent for 
building green infrastructure and implementing sustainable poverty-reduction 
efforts. Additionally, Kenya will soon be in a position to offer other countries its 
geothermal equipment and expertise.  KenGen intends to construct some of 
the first geothermal plants in neighboring countries such as Uganda and 
Ethiopia. Furthermore, the company has scheduled geoscientific investigations 
in Rwanda and the Comoros Islands.  KenGen has partnered with the Kenyan 
government, Japan International Cooperation Agency (JICA), the World Bank 
and United Nations Development Programme to garner support for resource 
development. 

Now more than ever, geothermal energy in Kenya is a promising alternative 
power source.  Though not without its challenges, energy drawn from inside 
the earth promotes numerous financial and environmental advancements. In 
the end, geothermal energy can help Kenyans propel themselves and their 
neighbours down a sustainable path to economic stability. 

 

The Prime Location 

To access geothermal energy, production teams dig wells deep into reservoirs 
of steam and hot water. The method of access limits geothermal energy plants 
to locations along tectonic plates. For this reason, some have called geothermal 
energy “the most location-specific energy source” in the world. With an 
estimated geothermal potential of 10,000 megawatts, the Great Rift Valley in 
Kenya holds exceptional promise for clean-energy development. The Rift spans 
nearly 4,000 miles, extending north into Lebanon and south into Mozambique. 
Situated in the middle of the fault line, Kenya is in a position to harness vast 
stores of underground energy. 

The first geothermal site opened here in 1984, in the region of Olkaria (about 
150 miles from the nation’s capital, Nairobi). At the moment, Kenya is working 
to expand its 23 sites, only four of which contain deep wells. While geothermal 
power plants in Olkaria maintain a generation capacity of around 700 
megawatts and can power nearby major cities, geologists hope to double their 
impact by 2025. 
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On Track to a Sustainable Future 

Geothermal energy in Kenya remains vital to ensuring a sustainable future 
nationwide. Unlike natural gas or even solar power, geothermal energy is safe 
from climatic hazards. In addition, it is available year-round and is relatively 
low-cost after drilling. Accounting for half the power in Kenya on some days, it 
has alleviated the national energy shortage. Moreover, it helps provide 75% of 
Kenyans with access to electricity. This is a significant increase from 56% in 
2016. 

Kenya Electricity Generating Company (KenGen) recognizes the need to 
implement geothermal energy in sustainability efforts. According to Cyrus 
Karingithi, Head of Resource Development at KenGen, “We are too dependent 
on hydropower and this poses a real problem with the repetition of droughts.” 
Two-thirds of the power in Kenya came from dams in 2010. With the rise of 
geothermal energy, innovative companies like KenGen have reduced that 
number to less than 50% and are aiming for 28% by 2024. To achieve their goal, 
geologists will continue to identify new drilling areas along the fault line. 

Economic Growth 

Harvesting geothermal energy in Kenya provides environmental solutions, and 
it also stimulates economic growth. As geothermal plants create jobs and 
power Kenyan businesses, these operations can wield a direct influence on the 
fight against poverty. For instance, Oserian is one of the leading flower 
exporters in Kenya. Oserian relies on geothermal energy to heat greenhouses 
and sell 380 million flower stems each year. In addition, the company can grow 
new rose varieties with a 24-hour heating supply. The same geothermal plant 
generates power for 300,000 other small or medium-sized businesses in the 
area. With a fast-growing economy, Kenya is already moving toward 
industrialization and modernization. The nation hopes to be an upper-middle-
income country within the next decade. Officials remain optimistic that 
geothermal energy can power burgeoning industries throughout the country. 
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BENEFITS GEOTHERMAL 

 

Developing further geothermal plants in Kenya, especially in the context of the 
Lamu Port-South Sudan-Ethiopia Transport (LAPSSET) Corridor, can bring about 
various energy, environmental, and climate change mitigation benefits.                  
In summary, further developing geothermal plants in the LAPSSET Corridor 
offers a suite of benefits, aligning with goals related to sustainable 
development, environmental conservation, and climate change mitigation. 

 

Here are some key advantages: 

Global Climate Leadership: 

As a part of global efforts to combat climate change, the expansion of 
geothermal energy in the LAPSSET Corridor positions Kenya as a leader in 
sustainable and low-carbon energy solutions, contributing to the country's 
international climate commitments. 

Climate Resilience: 

Geothermal energy is not dependent on weather conditions, making it a 
climate-resilient energy source. It provides a stable and continuous power 
supply, even during adverse weather events that may affect other renewable 
sources. 

Clean and Renewable Energy: 

Geothermal energy is a clean and renewable source of power. Developing 
additional geothermal plants in the LAPSSET Corridor contributes to a 
diversified energy mix, reducing reliance on fossil fuels and enhancing the 
sustainability of the energy supply. 
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Reduced Greenhouse Gas Emissions: 

Geothermal power generation produces minimal greenhouse gas emissions 
compared to conventional fossil fuel-based power plants. By expanding 
geothermal capacity, the LAPSSET Corridor can significantly reduce carbon 
dioxide and other pollutant emissions, contributing to climate change 
mitigation. 

Stable and Baseload Power Supply: 

Geothermal energy provides a stable and consistent baseload power supply. 
Unlike some renewable sources, such as solar and wind, geothermal plants can 
operate continuously, providing a reliable source of electricity to meet the 
energy demands of the corridor. 

Energy Security and Independence: 

Geothermal resources are indigenous and not subject to international fuel 
price fluctuations. This enhances energy security and reduces dependence on 
imported fuels, contributing to greater energy independence for the LAPSSET 
Corridor. 

Job Creation and Economic Development: 

The development, construction, and operation of geothermal plants create 
employment opportunities. This can stimulate economic development in the 
regions along the corridor, fostering local skills and expertise in the geothermal 
energy sector. 

Geothermal Heat Utilization: 

In addition to electricity generation, geothermal resources can be used for 
direct applications such as district heating, industrial processes, and 
agricultural activities. This utilization of geothermal heat can further enhance 
energy efficiency and reduce reliance on other energy sources. 
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Reduction of Air Pollution: 

Geothermal power plants produce minimal air pollutants compared to fossil 
fuel-based plants. The reduction in air pollution contributes to improved air 
quality, leading to health benefits for the communities in and around the 
LAPSSET Corridor. 

Water Conservation: 

Geothermal power plants generally have lower water consumption per unit of 
electricity generated compared to conventional thermal power plants. This is 
particularly important in regions where water scarcity is a concern. 
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ENERGY TRANSITION 

 

 

 
 
GEOTHERMAL ENERGY IN KENYA 
 
With an installed capacity of 863 MW, geothermal produced around 48% 
of all electricity supplied in Kenya in 2020/ 2021. 
 
Within the Lapsset Corridor project we will enhance the capacity of Kenya 
with three more Geothermal Power plants utilising Kenyan companies. 
The cost of building a geothermal power plant depends on the size and 
location of the plant, as well as the type of technology used. The U.S. 
Department of Energy (DOE) estimates that a small geothermal power 
plant can cost between $0.5 million and $1 million per megawatt (MW), 
while larger plants can cost up to $2 million per MW. 
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CLIMATE CHANGE 

MITIGATION 

 

Global Climate Leadership: 

As a part of global efforts to combat climate change, the expansion of 
geothermal energy in the LAPSSET Corridor positions Kenya as a leader in 
sustainable and low-carbon energy solutions, contributing to the country's 
international climate commitments. 

Climate Resilience: 

Geothermal energy is not dependent on weather conditions, making it a 
climate-resilient energy source. It provides a stable and continuous power 
supply, even during adverse weather events that may affect other renewable 
sources. 

The development of further geothermal plants within the LAPSSET Corridor can 
yield significant results in terms of climate change mitigation. Geothermal 
energy is considered a low-carbon and environmentally friendly energy source. 
The specific amount of carbon dioxide (CO2) savings depends on several 
factors, including the capacity of the geothermal plants, their efficiency, and 
the carbon intensity of the energy sources being displaced. 

Developing 5,000 MW of geothermal energy within the LAPSSET Corridor, with 
the assumptions mentioned, could potentially save approximately 15,768,000 
tonnes of carbon dioxide annually. It's important to note that these calculations 
are estimates, and actual values may vary based on specific project details and 
local conditions. 
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ALIGNMENT WITH LAPSSET           

 

The development of more geothermal plants in Kenya can align with the 

energy strategy of the Lamu Port-South Sudan-Ethiopia Transport (LAPSSET) 

Corridor in several ways. Here are key considerations for the alignment: 

 

1. Diversification of Energy Sources: Integrating geothermal energy into the 

LAPSSET Corridor's energy strategy contributes to diversifying the energy 

mix. By relying on multiple sources, including geothermal power, the 

corridor can enhance energy security and resilience, reducing 

vulnerability to disruptions in any single energy supply. 

2. Sustainability and Environmental Considerations: Geothermal energy is a 

clean and sustainable energy source with low greenhouse gas emissions. 

Its development aligns with environmental sustainability goals, 

contributing to the reduction of carbon footprint and air pollution. This is 

particularly relevant for a large-scale infrastructure project like LAPSSET, 

where sustainable practices are crucial. 

3. Reliable Baseload Power: Geothermal power plants provide a stable and 

reliable baseload power supply. The continuous operation of geothermal 

facilities can complement intermittent renewable sources like solar and 

wind, ensuring a consistent and resilient energy supply for the LAPSSET 

Corridor. 

4. Local Resource Utilization: Kenya has substantial geothermal resources, 

and the development of geothermal plants allows for the utilization of 

local resources. This contributes to regional economic development and 

reduces reliance on imported energy sources, aligning with the goal of 

maximizing the use of indigenous energy resources. 

 

 

 

 



17 
 

5. Economic Development and Job Creation: The development, 

construction, and operation of geothermal plants create job opportunities 

and stimulate economic growth. This aligns with broader development 

objectives, fostering local employment and supporting the socioeconomic 

development of communities along the LAPSSET Corridor. 

6. Energy Independence: Geothermal energy, being a domestic resource, 

enhances energy independence. By incorporating geothermal power into 

the energy mix, the LAPSSET Corridor can reduce dependency on 

imported fuels and mitigate risks associated with fluctuations in global 

fuel prices. 

7. Integration with Regional Power Grids: Geothermal power can be 

integrated into regional power grids, promoting connectivity and 

collaboration with neighbouring countries. This alignment supports the 

broader regional energy cooperation goals of the LAPSSET Corridor. 

8. Climate Change Mitigation: Geothermal energy is a low-carbon 

technology, and its deployment contributes to climate change mitigation. 

Given the global emphasis on reducing greenhouse gas emissions, 

incorporating geothermal power aligns with international climate goals. 

9. Long-Term Sustainability: Geothermal plants typically have long lifespans 

and low operating costs after initial investment. This aligns with the long-

term sustainability objectives of the LAPSSET Corridor, providing a reliable 

and cost-effective energy source over the project's lifecycle. 

10.  

In summary, the development of more geothermal plants in Kenya aligns with 

the energy strategy of the LAPSSET Corridor by contributing to energy 

diversification, sustainability, economic development, and regional energy 

cooperation. It enhances the corridor's resilience, reduces environmental 

impact, and supports the achievement of long-term energy and development 

objectives. 
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TIMELINE 

 

Following is the tentative timeline of the Geothermal programme, divided into 3 phases:  

Phases  Name  Description  Time Frame 

Phase 1:   Implementation / 
Feasibility 

Strategic pathway 2024 

Phase 2:  
 

Five plants 1,887MW total 2024 to 2028 

Phase 3:  Ten plants 3,113MW total 2028 to 2035 

 

 

 

COST 

The details of the indicative cost are provided below (dependent upon exact criteria):  

 

Title Cost (USD) Installed Plant cost 

Phase 1. Implementation / Feasibility 
Study / EIA etc (approximately) 

       $300,000 
 

Phase 2. Five plants $2 million to $4 
million per MW 

$3.77 Billion to $7.74 Billion 

Phase 3. Ten plants $2 million to $4 
million per MW 

$6.22 Billion to $12.44 Billion 

 

Items Cost  

PSECC Ltd coordination 
 

Coordinator  To Be Determined 

Project Manager  To Be Determined 

 

The cost per megawatt (MW) to build geothermal plants can vary based on 

several factors, including project size, location, resource quality, technology 

advancements, and specific project requirements.  
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We can provide a general overview of costs per MW installed, based on 

historical data. 

 

Historically the cost to build geothermal power plants has been in the range of 

$2 million to $4 million per MW for large-scale projects. It's important to note 

that costs can vary, and more recent data may reflect changes in technology, 

market conditions, and project-specific factors. 

 

Here are some factors influencing the cost per MW for geothermal plants: 

Resource Quality: The quality and temperature of the geothermal resource can 

impact the cost. Higher-temperature resources often require less drilling and 

can be more cost-effective. 

Drilling Depth: The depth and complexity of drilling required to tap into the 

geothermal reservoir can significantly affect costs. Deeper and more complex 

drilling tends to increase project expenses. 

Technology Advances: Advancements in geothermal technology can influence 

costs. Improved drilling techniques, more efficient turbines, and other 

technological innovations can impact project economics. 

Economies of Scale: Larger projects may benefit from economies of scale, 

potentially reducing the cost per MW. However, large-scale projects may also 

face challenges related to grid integration and transmission. 

Geographical Location: The location of the geothermal plant, including its 

proximity to existing infrastructure and the ease of transporting equipment, 

can impact costs. 

Regulatory Environment: Regulatory requirements and permitting processes 

can affect project timelines and costs. Clear and streamlined regulatory 

frameworks may contribute to cost efficiency. 

Financing Terms: The terms of project financing, including interest rates and 

access to international funding, can influence the overall cost of the project. 
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For the most accurate and up-to-date information on geothermal plant 

construction costs in Kenya, it is recommended to consult recent reports from 

relevant authorities, industry publications, or contact local energy authorities 

and project developers involved in geothermal projects in the region. Keep in 

mind that the cost landscape can change over time as technology evolves and 

market conditions shift. 
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REVENUE 

PSECC Ltd calculations (to be confirmed once plant is operational and O&M 

considered) – indicative. 

Items Revenue (USD) 

 Yearly Energy Generation from 5,000MW plant (total) producing 
39,420,000MWh – electricity sold at $0.05 KWh 

$1.97 Billion 

  Government 35% share of revenue per year $689  Million 

   

Total Government revenue share over 20 years 
 

 

$13.79 Billion 
 

 

Loan repayments will then have to be made. 

Full feasibility studies to determine exact amounts. 
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CARBON DIOXIDE SAVINGS 

 

To estimate the potential CO2 savings, we can use the following formula: 

CO2 Savings=Electricity Generated (in MWh)×Carbon Intensity (in kg 

CO2/kWh)CO2 Savings=Electricity  

Generated (in MWh)×Carbon Intensity (in kg CO2/kWh) 

 

Now, let's make some assumptions for this calculation: 

1. Geothermal Capacity Factor: Assume a conservative geothermal 

capacity factor of 90%. Geothermal plants typically have high-capacity factors 

due to their ability to operate continuously. 

2. Carbon Intensity: Assume an average carbon intensity of 0.4 kg 

CO2/kWh. This value is a general estimate and may vary based on the energy 

mix being displaced. 

Using these assumptions, we can calculate the annual CO2 savings for 5,000 

MW of geothermal energy: 

Electricity Generated=5,000 MW×0.90 capacity factor×8760 hours/year 

Electricity Generated=5,000MW×0.90capacity factor×8760hours/year 

CO2 Savings=Electricity Generated×0.4 kg CO2/kWhCO2 Savings=Electricity 

Generated×0.4kg CO2/kWh 

Now, let's perform the calculations: 

Electricity Generated=5,000 MW×0.90×8760Electricity 

Generated=5,000MW×0.90×8760 

Electricity Generated=39,420,000 MWh Electricity Generated=39,420,000MWh 

CO2 Savings=39,420,000 MWh×0.4 kg CO2/kWhCO2 

Savings=39,420,000MWh×0.4kg CO2/kWh 

CO2 Savings=15,768,000 tonnes of CO2 Savings=15,768,000 tonnes of CO2 a year. 

 



23 
 

CONTACT US 

You can contact us with any of the following ways: 

Phone: +44 (0) 2392 471860  / Mbl: +44 (0) 7510 977203 

E-mail: alan@psecc.co.uk 

Website: www.psecc.co.uk 
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NATIONAL STRATEGY 

 

Solar PV installation 

 

 

 

President Ruto’s commitment 

President William Ruto in November 9, 2022, had arrived back from Sharm El-

Sheikh, Egypt where he attended the 2022 United Nations Climate Change 

Conference (COP27). The President called on developed nations to invest in 

Africa to unlock its clean energy production potential citing wind power, 

geothermal electricity, and solar energy. 

COP28 indicated the importance of Adaption and to “Transition” into a Net 

Zero economy. 
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Table 1. PSECC Targeted projects 

 

PSECC Ltd propose 5000MW of Geothermal plants 
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Leading the Way 

It is estimated more than 30,000 units of Solar PV panels are being sold 

locally every year, Kenya is ranked the biggest marketplace for home solar 

products in Africa. 

The cost of switching to solar in Kenya has dropped significantly in the past 

several years. A decade ago, an average 1-kilowatt hour residential solar system 

could cost more than Ksh 1,000,000. Now, the outright cost of a typical home 

installation ranges from Ksh 300,000 to Ksh 360,000, which is a 64% average 

decrease. 

Our PSECC Ltd / Headway USA offer will assist the National Climate Change 

Action Plan (NCCAP) followed in 2013 (ran to 2017), which is considered 

Kenya’s first Action Plan on climate change. It has been developed with the aim 

of implementing the NCCRS.  Its focus is on enabling Kenya to reduce 

vulnerability to climate change and to improve the country’s ability to take 

advantage of the opportunities that climate change offers the cultivation of 

drought tolerant crops, water harvesting and integrated soil fertility 

management. 
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SOLAR  RADIATION  MAP 

 

Fig 1.  Kenya Solar Radiation Map 
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BENEFITS SOLAR PV 

 

Developing further geothermal plants in Kenya, especially in the context of the 

Lamu Port-South Sudan-Ethiopia Transport (LAPSSET) Corridor, can bring about 

various energy, environmental, and climate change mitigation benefits.                  

In summary, further developing geothermal plants in the LAPSSET Corridor 

offers a suite of benefits, aligning with goals related to sustainable 

development, environmental conservation, and climate change mitigation. 

Developing further solar PV installations within the Special Economic Zones 

(SEZs) in the LAPSSET Corridor in Kenya can bring about numerous benefits, 

encompassing economic, environmental, and social aspects. Here are key 

advantages: 

1. Clean and Renewable Energy: Solar PV installations harness energy from 
the sun, providing a clean and renewable source of electricity. This 
contributes to a reduction in greenhouse gas emissions, mitigating the 
environmental impact of power generation. 

2. Climate Change Mitigation: Solar PV is a low-carbon energy source, 
helping to mitigate climate change by reducing dependence on fossil 
fuels. Developing solar installations aligns with global efforts to transition 
to a more sustainable and climate-friendly energy system. 

3. Energy Independence: Solar PV installations generate electricity locally, 
reducing dependence on imported fossil fuels. This enhances energy 
security and stability within the LAPSSET Corridor, promoting a more 
resilient energy infrastructure. 

4. Cost Savings: Solar power can provide cost savings over the long term as 
sunlight is free. The initial investment in solar PV installations is often 
offset by lower operating and maintenance costs, leading to more 
predictable and stable energy expenses. 

5. Job Creation and Economic Growth: The development, installation, and 
maintenance of solar PV projects create job opportunities. This can 
stimulate economic growth and enhance local skills and expertise in the 
renewable energy sector. 

6. Reduced Environmental Impact: Solar PV has a lower environmental 
impact compared to conventional energy sources. It reduces air and 
water pollution and minimizes the ecological footprint associated with 
resource extraction and transportation of traditional fuels. 



31 
 

7. Technological Innovation: Investing in solar PV encourages technological 
innovation and research in the renewable energy sector. This can lead to 
advancements in solar technology, energy storage, and integration 
solutions. 

8. Scalability and Modularity: Solar PV installations can be scaled up or 
down based on energy demand. Their modular design allows for 
flexibility in capacity expansion, enabling the LAPSSET Corridor to adapt 
to changing energy needs. 

9. Reliable Power Supply: Solar PV can provide a reliable and stable power 
supply, especially in regions with abundant sunlight. It complements 
other energy sources and helps meet the growing energy demands of 
the SEZs in the corridor. 

10. Community Benefits: Solar projects can have positive impacts on local 
communities by providing access to electricity and improving the overall 
quality of life. The LAPSSET Corridor's SEZs can benefit from enhanced 
energy access and reliability. 

11. Corporate Social Responsibility (CSR): Solar PV projects demonstrate a 
commitment to environmental sustainability and social responsibility. 
They align with sustainable development goals and can enhance the 
overall corporate image of businesses within the SEZs. 

12. Grid Stability and Energy Resilience: Distributed solar installations 
contribute to grid stability by reducing the load on centralized power 
generation during peak times. This enhances the overall resilience of the 
energy grid within the LAPSSET Corridor. 

 

In summary, developing further solar PV installations within the LAPSSET 

Corridor's Special Economic Zones offers a range of economic, environmental, 

and social benefits. It supports the transition to cleaner energy, stimulates 

economic growth, and aligns with global sustainability goals. 
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Typical Solar PV Installation 
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ENERGY TRANSITION 

 

 

 

Installing 1,000 MW of solar PV installations within the Special Economic 

Zones (SEZs) in the LAPSSET Corridor in Kenya contributes significantly to 

the energy transition by fostering a shift toward cleaner, more sustainable 

energy sources. Here are several ways in which this installation assists in 

the energy transition: 

 

1. Reduction of Greenhouse Gas Emissions: Solar PV is a clean and 

renewable energy source that produces electricity without emitting 

greenhouse gases. By generating power from sunlight, the installation 

helps reduce the carbon footprint associated with traditional fossil fuel-

based power generation, supporting the transition to a low-carbon 

economy. 
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2. Diversification of the Energy Mix: The introduction of a large-scale solar 

PV installation diversifies the energy mix within the LAPSSET Corridor. This 

reduces reliance on a single energy source, enhancing energy security and 

resilience. A diversified energy portfolio is a key aspect of a sustainable 

and adaptable energy system. 

3. Mitigation of Climate Change Impact: The energy transition aims to 

mitigate the impact of climate change by decreasing dependence on fossil 

fuels. Solar PV installations contribute to this goal by providing a 

sustainable and climate-friendly alternative, aligning with global efforts to 

address environmental challenges. 

4. Promotion of Renewable Energy Integration: Installing solar PV 

installations encourages the integration of renewable energy into the 

energy grid. As part of a broader strategy, this integration supports the 

transition toward a more sustainable and environmentally friendly energy 

system. 

5. Increased Energy Independence: Solar power is a locally available and 

abundant resource. By harnessing sunlight within the LAPSSET Corridor, 

the solar PV installation promotes energy independence, reducing 

dependence on imported fossil fuels and increasing resilience to global 

energy market fluctuations. 

6. Job Creation and Economic Growth: The installation and maintenance of 

solar PV projects create job opportunities, stimulating economic growth 

within the SEZs. The renewable energy sector can become a source of 

employment, fostering local skills and expertise. 

7. Technological Advancements: Investment in solar PV projects 

encourages technological advancements and innovation in the renewable 

energy sector. This can lead to improvements in solar technology, energy 

storage, and grid integration, contributing to the overall development of 

the clean energy industry. 

8. Community and Social Benefits: Access to reliable and clean electricity 

enhances the quality of life for communities within the SEZs. The energy 

transition focuses on ensuring equitable access to sustainable energy, 

positively impacting local populations and promoting social development. 

9. Alignment with Sustainable Development Goals (SDGs): The installation 

of solar PV aligns with various Sustainable Development Goals, including 

those related to affordable and clean energy (SDG 7), climate action (SDG 

13), and sustainable cities and communities (SDG 11). 
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10. Grid Stability and Resilience: Distributed solar installations contribute to 

grid stability and resilience by reducing dependence on centralized power 

generation during peak times. This enhances the overall reliability of the 

energy grid within the LAPSSET Corridor. 

11.  

In summary, installing 1,000 MW of solar PV within the Special Economic 

Zones in the LAPSSET Corridor is a pivotal step in the energy transition, 

promoting sustainability, reducing environmental impact, and 

contributing to broader socioeconomic development goals. 
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CLIMATE CHANGE 

MITIGATION 

 

Climate change is not a distant threat, it is happening now and it is hitting 

vulnerable communities the hardest. In Kenya, we are already seeing the 

effects of rising temperatures and unpredictable weather patterns, with 

devastating consequences for farmers, herders, and those living in coastal 

areas. We must take urgent action to mitigate and adapt to the impacts of 

climate change, or risk leaving these communities even more vulnerable. 

 

Therefore, a 1,000 MW solar PV installation in the Special Economic Zones of 

the LAPSSET Corridor in Kenya, assuming a radiation level of 6 kWh/m²/day, a 

capacity factor of 20%, and operating 8 hours per day, could produce 

approximately 35,040,000 megawatt-hours (MWh) of electricity annually. 

Installing 1,000 MW of solar PV installations within the Special Economic Zones 

(SEZs) in the LAPSSET Corridor in Kenya contributes significantly to climate 

change mitigation through various mechanisms.  

Here are the key ways in which this installation assists in mitigating climate 

change: 

1. Reduction of Greenhouse Gas Emissions: Solar PV installations generate 
electricity without emitting greenhouse gases such as carbon dioxide 
(CO2) during operation. By displacing electricity generation from fossil 
fuel sources, solar PV helps reduce the overall carbon footprint 
associated with power production. 

2. Transition to Low-Carbon Energy: The deployment of solar PV aligns 
with the transition to a low-carbon energy system. As a renewable 
energy source, solar power mitigates the reliance on fossil fuels, which 
are major contributors to greenhouse gas emissions and climate change. 

3. Avoided Fossil Fuel Combustion: The 1,000 MW of solar PV installations 
would displace the need for electricity generated from conventional 
fossil fuel power plants. This avoids the release of large amounts of CO2 
and other pollutants that result from burning coal, oil, or natural gas. 
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4. Carbon Intensity Reduction: Solar PV systems have a low carbon 
intensity compared to traditional fossil fuel-based power generation. The 
energy generated from solar panels contributes to a reduction in the 
overall carbon intensity of the electricity consumed within the SEZs. 

5. Environmental Sustainability: Solar PV installations support 
environmental sustainability by providing a clean and renewable energy 
source. This aligns with global efforts to transition to sustainable energy 
systems that minimize environmental impact and support climate 
resilience. 

6. Positive Climate Action: Implementing solar PV projects represents a 
concrete action toward addressing climate change. It supports the global 
commitment to limit temperature increases and mitigate the adverse 
effects of climate change, as outlined in international agreements such 
as the Paris Agreement. 

7. Renewable Energy Integration: The solar PV installations contribute to 
the integration of renewable energy into the energy mix. This 
diversification helps build a more resilient energy infrastructure and 
reduces the dependency on fossil fuels, further supporting climate 
change mitigation goals. 

8. Adaptation to Climate Change: A shift to renewable energy sources, 
such as solar power, contributes to climate change adaptation by 
reducing the vulnerability of energy systems to the impacts of climate 
change. It enhances the resilience of the energy infrastructure within the 
LAPSSET Corridor. 

9. Global Leadership and Commitment: The installation of significant solar 
capacity demonstrates a commitment to global climate goals. It positions 
the LAPSSET Corridor and Kenya as leaders in sustainable development, 
contributing to the global effort to limit temperature increases and 
address climate challenges. 

10. Community and Ecosystem Benefits: The reduced emissions from solar 
PV installations contribute to improved air and water quality, benefiting 
local communities and ecosystems. The avoidance of pollutants 
associated with fossil fuel combustion supports both human and 
environmental health. 

In summary, the installation of 1,000 MW of solar PV within the Special 

Economic Zones in the LAPSSET Corridor actively contributes to climate change 

mitigation by reducing greenhouse gas emissions, promoting sustainable 

energy practices, and aligning with global climate action objectives. 
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ALIGNMENT WITH LAPSSET           

 

 

The development of more solar PV installations on rooftops within the Special 

Economic Zones (SEZs) in Kenya can align with the energy strategy of the Lamu 

Port-South Sudan-Ethiopia Transport (LAPSSET) Corridor in several ways: 

 

1. Distributed Generation: Rooftop solar PV installations contribute to 
distributed generation, where electricity is generated closer to the point 
of consumption. This can enhance energy resilience and reduce the need 
for extensive transmission infrastructure. 

2. Renewable Energy Integration: Incorporating rooftop solar aligns with the 
integration of renewable energy into the energy mix. Solar power, being a 
clean and abundant resource, can complement other energy sources and 
contribute to a more sustainable and environmentally friendly energy 
strategy. 

3. Reduced Reliance on Grid Power: Solar PV installations on rooftops can 
provide on-site power generation, reducing the reliance on grid-supplied 
electricity. This can be particularly beneficial in remote or off-grid areas 
within the LAPSSET Corridor, improving energy access and reliability. 
 

4. Energy Cost Savings: Solar power generated on rooftops can lead to cost 
savings on electricity bills for businesses and industries within the SEZs. 
This can contribute to the economic viability of businesses and stimulate 
investment within the corridor. 

 

5. Local Economic Development: The development of rooftop solar 
installations can stimulate local economic development. This includes job 
creation during the installation and maintenance phases and the 
development of local expertise in solar technology. 
 

6. Technological Innovation and Research: Encouraging the deployment of 
solar PV on rooftops fosters technological innovation and research in the 
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renewable energy sector. This can lead to advancements in solar 
technology, energy storage solutions, and energy management systems. 

 

7. Carbon Emission Reduction: Solar power is a low-carbon energy source. 
By increasing the deployment of rooftop solar, the LAPSSET Corridor can 
contribute to carbon emission reduction goals, aligning with global efforts 
to mitigate climate change. 

 

8. Grid Stability and Resilience: Rooftop solar installations can enhance grid 
stability by reducing the demand for centralized electricity during peak 
times. This distributed generation approach contributes to a more 
resilient and adaptive energy infrastructure. 

 

9. Community Engagement: Involving local communities in the 
development and ownership of rooftop solar installations can enhance 
community engagement. This participatory approach aligns with 
sustainable development practices and promotes social acceptance of 
renewable energy projects. 

 

10. Integration with Energy Efficiency Measures: The development of rooftop 
solar can be coupled with energy efficiency measures within the SEZs. This 
holistic approach maximizes the overall energy efficiency of the facilities 
and supports sustainable practices. 
 

 

 

It's important to note that the successful integration of rooftop solar within 

the SEZs will depend on various factors, including supportive policies, financing 

mechanisms, and the engagement of stakeholders. A well-designed and 

implemented strategy for rooftop solar deployment can contribute 

significantly to the overall success of the LAPSSET Corridor's energy goals. 
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TIMELINE 

 

Following is the tentative timeline of the Solar PV programme, divided into 3 phases:  

Phases  Name  Description  Time Frame 

Phase 1:   Implementation / 
Feasibility 

Strategic pathway 2024 

Phase 2:  
 

SEZ 1 333MW total 2024 to 2028 

Phase 3:  SEZ 2 333MW total 2028 to 2030 

Phase 4: SEZ 3 333MW total 2030 to 2032 

    

 

COST 

The details of the indicative cost are provided below (dependent upon exact criteria):  

 

Title 
Solar PV Cost 

(USD) 
Installed Plant cost 

Phase 1. Implementation / Feasibility 
Study / EIA etc (approximately) 

       $250,000 
 

Phase 2. SEZ 1 $1 million to $2.5 
million per MW 

$333 million to $666 Million 

Phase 3. SEZ 2 $1 million to $2.5 
million per MW 

$333 Million to $666 Million 

Phase 4. SEZ 3  $333 Million to $666 Million 

   

Total  1,000MW $1 Billion to $2.5 Billion 

   

 

Items Cost  

PSECC Ltd coordination 
 

Coordinator  To Be Determined 

Project Manager  To Be Determined 
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The cost per megawatt (MW) for installing solar photovoltaic (PV) panels can 

vary based on numerous factors, including project size, location, technology 

choice, site-specific conditions, labor costs, and other project-specific 

considerations.  

 

We do not have the most current data on specific costs for solar PV 

installations in the LAPSSET Corridor. 

 

However, as a general reference, the cost per MW for utility-scale solar PV 

projects has been decreasing in recent years and can range anywhere from $1 

million to $2.5 million or more, depending on the factors mentioned above. 

 

To estimate the total cost for installing 333 MW of solar PV panels, you can use 

the following formula: 

 

Total Cost=Installed Capacity (MW)×Cost per MWTotal Cost=Installed Capacity (

MW)×Cost per MW 

 

Assuming a cost range of $1 million to $2.5 million per MW, let's calculate the 

total cost for both ends of the range: 

 

1. Lower Bound (Assuming $1 million per MW): \text{Total Cost} = 
333{MW} x $1,000,000/\text{MW} 

2.  
3. Upper Bound (Assuming $2.5 million per MW): \text{Total Cost} =     333 

{MW} x $2,500,000/\text{MW} 
4.  

This would give you the cost estimate for installing 333 MW of solar PV panels 

in the LAPSSET Corridor within the specified cost range. 
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Please note that these figures are general estimates, and actual costs for 

specific projects may vary. For the most accurate and up-to-date information, 

it's recommended to consult recent project proposals, industry reports, or 

reach out to relevant authorities or project developers involved in solar PV 

projects in the LAPSSET Corridor. 
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REVENUE 

PSECC Ltd calculations (to be confirmed once plant is operational and O&M 

considered) – indicative. 

 

Items Solar PV Installations Revenue (USD) 

 Yearly Energy Generation from 1,000MW solar PV installations (total) 
producing 35,040,000 MWh – electricity sold at $0.05 KWh 

$1.752 Billion 

  Government 35% share of revenue per year $613  Million 

   

Total Government revenue share over 20 years 
 

 

$12.26 Billion 
 

 

Loan repayments will then have to be made. 

Full feasibility studies to determine exact amounts. 

 

 

To calculate the annual energy production from a solar photovoltaic (PV) 

installation with specific operating conditions, you can use the following 

formula: 

Annual Energy Production (kWh)=Installed Capacity (MW)×Solar Radiation (kW

h/m2/day)×Capacity Factor×Hours of Operation per Day×Days in a YearAnnual 

Energy Production (kWh)=Installed Capacity (MW)×Solar Radiation (kWh/m2/d

ay)×Capacity Factor×Hours of Operation per Day×Days in a Year 

Given the information provided: 

• Installed Capacity = 1,000 MW 

• Solar Radiation = 6 kWh/m²/day 

• Capacity Factor (assumed) = 20% 

• Hours of Operation per Day = 8 hours 

• Days in a Year = 365 days 

 

 



44 
 

 

Now, let's plug in these values: 

Annual Energy Production=1,000 MW×6 kWh/m2/day×0.20×8 hours/day×365 d

ays/yearAnnual Energy Production=1,000MW×6kWh/m2/day×0.20×8hours/da

y×365days/year 

Annual Energy Production=1,000 MW×6 kWh/m2/day×0.20×2,920 hours/yearA

nnual Energy Production=1,000MW×6kWh/m2/day×0.20×2,920hours/year 

Annual Energy Production=35,040,000 MWh 

 

Therefore, a 1,000 MW solar PV installation in the Special Economic Zones of 

the LAPSSET Corridor in Kenya, assuming a radiation level of 6 kWh/m²/day, a 

capacity factor of 20%, and operating 8 hours per day, could produce 

approximately 35,040,000 megawatt-hours (MWh) of electricity annually. 
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CARBON DIOXIDE SAVINGS 

 

To calculate the carbon dioxide savings per year from a 1,000MW solar PV 

installation, you can use the following formula: 

 

CO2 Savings=Electricity Generated (MWh)×Carbon Intensity (kg CO2/kWh)CO2 S

avings=Electricity Generated (MWh)×Carbon Intensity (kg CO2/kWh) 

Given the information: 

 

• Electricity Generated = 35,040,000 MWh 
• Carbon Intensity (assumed) = 0.4 kg CO2/kWh 

 

 

 

Plug in the values: 

 

CO2 Savings=35,040,000 MWh×0.4 kg CO2/kWhCO2 Savings=35,040,000MWh×

0.4kg CO2/kWhCO2 Savings=14,016,000 tonnes of CO2 Savings=14,016,000tonn

es of CO2. 

 

Therefore, the estimated carbon dioxide savings per year from the 35,040,000 

MWh of electricity generated by the solar PV installation in the Special 

Economic Zones within the LAPSSET Corridor in Kenya, assuming a carbon 

intensity of 0.4 kg CO2/kWh, would be approximately 14,016,000 tonnes of 

CO2. This represents the amount of carbon dioxide emissions that would have 

been released if the same amount of electricity were generated from a 

conventional fossil fuel-based power source. 
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CONTACT US 

You can contact us with any of the following ways: 

Phone: +44 (0) 2392 471860  / Mbl: +44 (0) 7510 977203 

E-mail: alan@psecc.co.uk 

Website: www.psecc.co.uk 
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CONCEPT 

 

Project Concept Report  

 

 

COP28 indicated the importance of Adaption and to “Transition” into a Net Zero 

economy.  The planned investment resources are equivalent to half of Kenya’s GDP 
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(core investment). In fact, conservative feasibility statistics show that the project will 

inject between 2% to 3% of GDP into the economy. 

The LAPSSET Corridor Project will make a tremendous contribution into Kenya’s 

economic growth, with projections ranging between 8% and 10% of GDP. The project 

components are spread over a large part of Kenya and will open up the northern parts 

of the country, and relieve strain on the Mombasa Port. 
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KENYA  STRATEGY 

 

Bring the entire land mass traversed by the LAPSSET Corridor into active economic 

activities will provide the country with ample and multiple revenue generating 

activities, create employment and contribute to economic growth.  Solar Farms can 

assist that goal. 

The program will also position the country strategically as a trade and logistics hub by 

serving the lower parts of Ethiopia and South Sudan and giving access an efficient 

transport network to over 100 million people. It will also link with the Northern 

Corridor via a link from Isiolo to Nairobi and therefore help to ease business for the 

regional countries of Uganda, Rwanda, Burundi and Democratic Republic of Congo. 

President Ruto’s commitment 

President William Ruto in November 9, 2022, had arrived back from Sharm El-Sheikh, 
Egypt where he attended the 2022 United Nations Climate Change Conference 
(COP27). The President called on developed nations to invest in Africa to unlock its 
clean energy production potential citing wind power, geothermal electricity, and solar 
energy. 

The President signed a framework agreement for collaboration on the development 
of sustainable green industries in Kenya with an investor to produce 30 GW of green 
hydrogen in Kenya. There exists opportunities in Kenya to produce 20 GW of wind-
power, 10 GW of geothermal electricity and being at the equator, considerable 
amounts of solar energy. 

Kenya is well known for its abundant geothermal and Hydroelectricity energy. 
However, it also has huge potential for solar and wind exploitation. That’s why the 
government aims to have 600 MW of solar power generation capacity installed by 
2030, up from less than 100 MW currently installed (South Africa’s largest solar 
project alone is almost 100 MW). It is expected that this number will increase with to 
5,000MW with many projects in the pipeline. 
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This is a Solar Farm Review – a Detailed Technical offer will follow on these 
Renewable Energy technology mitigation measures: 

 

• Solar Farms provide power to the Green hydrogen plans and could be a critical 
enabler of the global transition to sustainable energy and net zero emissions 
economies. 

• There is unprecedented momentum around the world to fulfil Solar and hydrogen’s 
longstanding potential as a clean energy solution. 

Solar Farms and especially Hydrogen is emerging as one of the leading options for 
storing energy from renewables with hydrogen-based fuels potentially transporting 
energy from renewables over long distances – from regions with abundant energy 
resources, to energy-hungry areas thousands of kilometers away.  

The Solar Farm and Green Hydrogen Strategy and Roadmap for Kenya has been 
developed, Hydrogen strategy by the European Union Global Technical Assistance 
Facility (GTAF) for Sustainable Energy, in close cooperation with the Delegation of the 
European Union to Kenya (EU), the Ministry of Energy and Petroleum (MoEP) for 
Kenya.   
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We can offer twenty 50MW solar farms totaling 1,000 MW, one for every 20 miles of 
the Lapsset Corridor or by having ten larger 300MW solar farms for SEZ’s totaling 
3,000MW.  Solar PV panel Manufacturing plants can be provided for Solar PV panels 
for each solar farm at the same price or lower than those normally imported from 
China.  This lower panel cost makes it possible to build a solar farm at a cost of USD 
660 to 800,00 per MWh. 

The Renewable Electricity Energy can provide power to SEZ’s and for Green hydrogen 
production, which is defined as hydrogen produced by splitting water into hydrogen 
and oxygen using renewable electricity. 

As we have seen Kenya presents itself as highly vulnerable to climate change effects – 
this is a major problem and this problem can be resolved, mitigated, lead to 
sustainable growth, 1,000’s of jobs created and we aim to indicate just how that can 
be done and provide the funding to achieve an enhanced Solar Farm and Green 
Hydrogen Energy program for the Lapsset Corridor. 
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Fig 1.  Kenya Solar Resource 

 

Fig 2. Renewable Energy technology deployment for Lapsset Corridor 

 

Solar Farms already built in Kenya 
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ENERGY TRANSITION 

 

An energy transition for the Lamu Port-South Sudan-Ethiopia Transport (LAPSSET) 

Corridor project in Kenya would involve a shift from conventional, often fossil fuel-

based energy sources to more sustainable and environmentally friendly alternatives. 

Here are key components that could be included in an energy transition strategy for 

the LAPSSET Corridor: 

 

Renewable Energy Integration: 

Prioritize the integration of renewable energy sources such as solar, wind, and 

hydroelectric power into the energy mix for the corridor. This can involve the 

installation of solar farms, wind turbines, and other renewable energy infrastructure 

to generate clean and sustainable power. 

 

Green Hydrogen Production: 

Explore the potential for green hydrogen production along the corridor, using 

renewable energy sources for electrolysis. Green hydrogen can be used as a clean 

fuel for transportation and industrial activities, contributing to reduced carbon 

emissions. 

 

Electrification of Transportation: 

Promote the electrification of transportation within the corridor, especially the 

Railway. This can involve the use of electric vehicles (EVs), electric buses, and electric 

rail transport. Establish charging infrastructure and support the adoption of electric 

vehicles to reduce reliance on conventional fossil fuel-powered transport. 
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Energy Storage Solutions: 

Implement energy storage solutions, such as battery storage systems, to store excess 

energy generated during peak times and release it during periods of high demand. 

This helps in stabilizing the energy supply and ensuring a reliable power grid. 

 

Energy Efficiency Measures: 

Implement energy efficiency measures across the corridor, including the use of 

energy-efficient technologies in buildings, transportation, and industrial processes. 

This can reduce overall energy consumption and enhance the sustainability of the 

project. 

 

Community Engagement and Capacity Building: 

Engage local communities in the energy transition process and provide capacity-

building initiatives. This can include training programs for local residents on 

renewable energy technologies and creating opportunities for local employment in 

the renewable energy sector. 

 

Regulatory and Policy Support: 

Develop and implement supportive policies and regulations that encourage the 

transition to clean energy within the corridor. This may involve providing incentives 

for renewable energy projects, setting emissions reduction targets, and establishing 

regulatory frameworks that support sustainable practices. 

 

International Collaboration: 

Seek international collaboration and partnerships for technical expertise, funding, 

and knowledge exchange. Engage with international organizations, governments, and 

financial institutions to leverage support for the energy transition within the LAPSSET 

Corridor. 

Research and Innovation: 

Support research and innovation in clean energy technologies. Encourage the 

development and deployment of innovative solutions that can enhance the efficiency 

and sustainability of energy infrastructure along the corridor. 

 

Monitoring and Evaluation: 

Establish mechanisms for monitoring and evaluating the progress of the energy 

transition. Regularly assess the impact of the implemented measures on energy 

efficiency, emissions reduction, and overall sustainability, and make adjustments as 

needed.  By incorporating these elements into an energy transition plan, the LAPSSET 

Corridor project can contribute to Kenya's sustainable development goals, reduce 

environmental impacts, and enhance the resilience and longevity of the 

infrastructure. 
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CLIMATE CHANGE MITIGATION 

 

Solar farms play a significant role in climate change mitigation and are aligned with 
strategies like the Lamu Port-South Sudan-Ethiopia Transport (LAPSSET) Corridor in 
several ways. Here are some benefits of solar farms in the context of climate change 
mitigation: 

Renewable Energy Generation: 

Solar farms harness sunlight to generate electricity, providing a clean and renewable 
energy source. This reduces dependence on fossil fuels, which are major contributors 
to greenhouse gas emissions responsible for climate change. 

Greenhouse Gas Emission Reduction: 

Solar energy production is associated with minimal greenhouse gas emissions 
compared to conventional fossil fuel-based power generation. The use of solar power 
helps decrease the overall carbon footprint, mitigating the impacts of climate change. 

Air and Water Quality Improvement: 

Unlike traditional power plants, solar farms do not release pollutants into the air or 
water during operation. This improves air quality and reduces water pollution, 
positively impacting the environment and public health. 

Mitigation of Climate Change Impacts: 

By reducing reliance on fossil fuels, solar farms contribute to slowing down climate 
change. This, in turn, helps mitigate the adverse impacts of climate change, such as 
rising temperatures, sea level rise, extreme weather events, and disruptions to 
ecosystems. 

Job Creation and Economic Development: 

The development and maintenance of solar farms create jobs, contributing to 
economic development in the regions where these projects are implemented. This 
aligns with broader sustainable development goals, including poverty reduction and 
increased employment opportunities. 
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Diversification of Energy Sources: 

Solar farms contribute to a more diversified energy mix, reducing vulnerability to 
energy supply disruptions and price fluctuations associated with fossil fuels. This 
enhances energy security and resilience, aligning with strategies focused on 
sustainable and reliable energy sources. 
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ALIGNMENT WITH LAPSSET           

Regarding the LAPSSET Corridor strategy, it is important to note that the LAPSSET 
Corridor is a regional infrastructure project in East Africa, aiming to connect the 
landlocked countries of South Sudan and Ethiopia to the Kenyan coast. While the 
primary focus of LAPSSET is on transport infrastructure (such as roads, railways, and 
pipelines), integrating renewable energy sources like solar farms along the corridor 
aligns with broader sustainable development goals and can enhance the overall 
environmental sustainability of the project.  

The use of clean energy in the corridor can contribute to reducing the environmental 
impact of transportation and other activities associated with the development of the 
corridor. Integrating sustainable practices, including renewable energy, can help 
ensure that infrastructure development is aligned with global efforts to address 
climate change and promote environmental sustainability. 
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BENEFITS SOLAR FARMS & GREEN HYDROGEN 

 

 
The implementation of solar farms in the Lamu Port-South Sudan-Ethiopia Transport 
(LAPSSET) Corridor project in Kenya can bring about numerous benefits. Here are 
some key advantages of incorporating solar farms into the corridor: 

1. Clean and Renewable Energy: Solar farms generate electricity using sunlight, a 
clean and renewable energy source. This helps reduce dependence on fossil 
fuels, contributing to a more sustainable and environmentally friendly energy 
mix. 

2. Reduced Greenhouse Gas Emissions: Solar energy is a low-emission energy 
source. By utilizing solar power in the LAPSSET Corridor, the project can 
significantly reduce greenhouse gas emissions compared to traditional fossil 
fuel-based power generation, helping combat climate change. 

3. Energy Independence: Solar energy provides a degree of energy 
independence by harnessing a local and abundant resource—sunlight. This 
reduces reliance on imported fuels and enhances the resilience of the energy 
infrastructure along the corridor. 

4. Cost Savings and Long-Term Stability: While there may be initial investment 
costs, solar farms offer long-term cost savings as sunlight is free. The stable 
and predictable nature of solar power generation contributes to the stability 
of energy costs over the project's lifespan. 

5. Job Creation and Economic Development: The development, construction, 
and maintenance of solar farms create job opportunities. This can stimulate 
economic development in the regions along the LAPSSET Corridor, providing 
employment and fostering local skills and expertise in the renewable energy 
sector. 

6. Diversification of Energy Sources: Solar farms contribute to diversifying the 
energy sources within the corridor. A diversified energy mix enhances energy 
security and reduces vulnerability to supply disruptions or price fluctuations 
associated with a single energy source. 

7. Scalability and Modular Design: Solar farms are scalable and can be designed 
in a modular fashion, allowing for flexibility in capacity expansion based on the 
energy demand of the corridor. This adaptability is beneficial for 
accommodating future growth and changes in energy needs. 

8. Reduced Transmission Losses: Locally generated solar power can reduce the 
need for long-distance transmission of electricity, minimizing energy losses 
during transportation. This improves overall energy efficiency and grid 
reliability. 
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9. Environmental Conservation: Solar farms have a relatively low environmental 
impact compared to some other forms of energy generation. They do not 
involve fuel extraction, and their operation has minimal air and water 
pollution, preserving local ecosystems. 

10. Alignment with Sustainability Goals: Integrating solar farms aligns with global 
and national sustainability goals. Kenya has set ambitious targets for increasing 
the share of renewable energy in its energy mix, and solar power can play a 
crucial role in achieving these goals. 

11. Technological Innovation and Research: Implementing solar farms encourages 
technological innovation and research in the renewable energy sector. This can 
lead to advancements in solar technology and the development of more 
efficient and cost-effective solutions. 

In summary, solar farms can provide a range of economic, environmental, and social 
benefits to the LAPSSET Corridor project in Kenya, contributing to its overall 
sustainability and resilience. 

 

Green hydrogen (H2) is a versatile energy carrier that can be applied to decarbonize a 
wide range of sectors. It can be used directly or in the form of its derivatives like e-
methanol, e-ammonia, or e-fuels to replace fossil fuels, coal or gas. 

 

The following is the targeted strategic objectives for Green Hydrogen in Kenya.     

PSECC Ltd propose 2,200MW of Green Hydrogen – Eight plants in total 

Only around 40% of global carbon dioxide (CO2) emissions originate from power 
generation which can be decarbonized via electrification. The other 60% of CO2 
emissions originate from industry, mobility, buildings and others. These can be 
decarbonized via sector coupling, using green hydrogen and its derivatives to make 
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renewable energy available to those sectors. This is why the production of 
sustainable hydrogen is such a crucial issue and so too are Solar Farm developments. 

Green hydrogen, produced through renewable energy sources like wind or solar 
power, can offer several benefits to the LAPSSET Corridor. 

Clean Energy for Transportation: 

Green hydrogen can be used as a clean fuel for various modes of transportation within 
the LAPSSET Corridor, such as trucks, trains, and ships. This can help reduce the carbon 
footprint of transportation activities associated with the corridor, contributing to 
sustainability goals. 

Renewable Energy Integration: 

Green hydrogen production can serve as a way to store excess energy generated from 
intermittent renewable sources like solar and wind. During periods of high renewable 
energy production, surplus electricity can be used for electrolysis to produce hydrogen, 
which can be stored and later used as a reliable energy source when renewable 
generation is low. 

Energy Storage and Grid Balancing: 

Hydrogen can be used as a form of energy storage, providing a means to store excess 
energy generated during peak times and release it when demand is high or renewable 
energy generation is low. This helps in balancing the electricity grid and ensuring a 
stable and reliable power supply along the corridor. 

Decentralized Power Generation: 

Green hydrogen production facilities can be distributed along the corridor, providing 
decentralized power generation. This can enhance energy resilience and reduce 
transmission losses associated with centralized power plants. 

Job Creation and Economic Development: 

The establishment of green hydrogen infrastructure, including production facilities and 
distribution networks, can create job opportunities and stimulate economic 
development in the regions along the LAPSSET Corridor. 

Environmental Sustainability: 

Green hydrogen production is a clean and sustainable process when powered by 
renewable energy sources. Using green hydrogen in transportation and industrial 
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activities along the corridor can significantly reduce greenhouse gas emissions, 
contributing to environmental sustainability goals. 

Technology Transfer and Innovation: 

Implementing green hydrogen infrastructure within the LAPSSET Corridor can facilitate 
technology transfer and innovation. This can lead to the development of local expertise 
in renewable energy and hydrogen technologies, fostering a culture of innovation and 
sustainability. 

International Cooperation and Funding Opportunities: 

As the global community places increasing emphasis on reducing carbon emissions, 
projects incorporating green hydrogen can attract international cooperation and 
funding support. The LAPSSET Corridor, by adopting green hydrogen technologies, may 
become eligible for financial support and partnerships focused on sustainable 
development. 

In summary, the adoption of green hydrogen within the LAPSSET Corridor can bring 
about environmental, economic, and technological benefits, contributing to the overall 
sustainability and resilience of the infrastructure project. 
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TIMELINE 

Table 2. 

Following is the tentative timeline of the Solar Farm program, divided into 3 phases:  

Phases  Name  Description  Time Frame 

Phase 1:   Implementation / 
Feasibility 

Strategic pathway 2024 

Phase 2:  
 

Five Solar Farms 1,500MW 2024 to 2026 

Phase 3:  Five Solar Farms 1,500MW 2026 to 2028 

 

 

 

COST 

Table 3. The details of the indicative cost are provided below (dependent upon exact 

criteria):  

 

Title 3,000MW of Solar Farms Cost (USD) MWh per year 

Phase 1. Implementation / 
Feasibility Study / EIA etc 
(approximately) 

       $300,000 
 

Phase 2. Five 300MW Solar Farms $265.5 Million Approximately  2.628 Million 

Phase 3. Five 300MW Solar Farms $265.5 Million Approximately 2.628 Million 

 

Items Cost  

PSECC Ltd coordination 
 

Coordinator  To Be Determined 

Project Manager  To Be Determined 
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REVENUE 

Table 4. PSECC Ltd calculations (to be confirmed once plant is operational and O&M 

considered) – indicative. 

Items Revenue (USD) 

Annual generation of electricity from 3,000MW of solar 
farms will generate 5,256,000MWh and electricity sold at 
$0.05KWh 

$262.80 Million 

  Government 35% share of revenue per year $91.98   Million 

   

Total Government revenue share over 20 years 
 

 

$11.839 Billion 
 

Loan repayments will then have to be made. 

 

The annual generation of electricity from a solar farm depends on various factors, 

including the solar farm's capacity factor, which represents the actual electricity output 

as a percentage of its maximum potential output. Additionally, solar irradiance, which 

is the amount of sunlight the area receives, plays a crucial role. 

Assuming a conservative capacity factor of 20%, which is typical for utility-scale solar 

farms, we can estimate the annual electricity generation using the formula: 

Annual Electricity Generation (in MWh)=Capacity (in MW)×Capacity Factor×Hours in 

a YearAnnual Electricity Generation (in MWh)=Capacity (in MW)×Capacity Factor×Ho

urs in a Year 

Let's calculate it for a 3000 MW solar farm: 

Annual Electricity Generation=3000 MW×0.20×8760 hours/yearAnnual Electricity Ge

neration=3000MW×0.20×8760hours/year 

Annual Electricity Generation=5,256,000 MWhAnnual Electricity Generation=5,256,0

00MWh 

So, a 3000 MW solar farm with a 20% capacity factor could generate approximately 

5,256,000 megawatt-hours (MWh) of electricity annually. Keep in mind that this is a 

simplified estimate, and actual generation may vary based on specific local conditions, 

technology efficiency, and other factors. 
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CARBON DIOXIDE SAVINGS  

Estimate the carbon dioxide (CO2) savings from a green hydrogen plant generating 

221,440 MWh a year, we need to consider the emissions associated with 

conventional electricity generation and compare it to the emissions from the green 

hydrogen plant. 

Emissions from Conventional Electricity: 

The emissions depend on the energy mix of the region. If we assume a generic value, 

let's say 0.5 kg CO2 per kWh, then the emissions from conventional electricity would 

be: 

Emissions conventional=221,440MWh/year×0.5kg CO2/kWh 

Emissions from Green Hydrogen Plant: 

Green hydrogen is considered a clean energy source during operation. However, 

emissions might occur during the manufacturing of the electrolyzer, construction, 

and other lifecycle stages. If we assume a conservative estimate for the emissions 

associated with green hydrogen production (including the manufacturing of the 

electrolyzer), let's say 2 kg CO2 per kg of hydrogen produced, then the emissions 

from the green hydrogen plant would be: 

1. Emissions Factor 

Emissionsgreen hydrogen=(Electricity Consumptionhydrogen production×Hydrogen Yi

eld)×2 kg CO2/kg hydrogenEmissionsgreen hydrogen

=(Electricity Consumptionhydrogen production

×Hydrogen Yield)×2kg CO2/kg hydrogen 

Now, let's calculate the net CO2 savings: 

Net CO2 Savings=Emissionsconventional−Emissionsgreen hydrogen Net 

CO2 Savings=Emissionsconventional−Emissionsgreen hydrogen 

Net CO2 Savings=(221,440 MWh/year×0.5 kg CO2/kWh)−(Electricity Consumptionhydr

ogen production×Hydrogen Yield×2 kg CO2/kg hydrogen)Net CO2 Savings=(221,440M

Wh/year×0.5kg CO2/kWh)−(Electricity Consumptionhydrogen production

×Hydrogen Yield×2kg CO2/kg hydrogen) 

The actual electricity consumption for hydrogen production and hydrogen yield 

would depend on the efficiency of the electrolyzer and other factors specific to the 

green hydrogen plant. 

Please note that these calculations involve some assumptions and estimations, and 

the actual emissions can vary based on the specific conditions and technologies used 
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in the green hydrogen plant. It's recommended to obtain more precise data for the 

particular plant in question for a more accurate assessment of CO2 savings. 

Proposed Energy projects for Lapsset & Kenya 

To estimate the carbon dioxide (CO2) savings from different solar farm capacities in 

the LAPSSET Corridor in Kenya, we need to make some assumptions about the 

capacity factor of the solar farms and the carbon intensity of the electricity 

generation they displace.  The capacity factor represents the actual output of the 

solar farm compared to its maximum potential output. Let's assume a capacity factor 

of 20%, which is a conservative estimate for solar farms. 
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In General, Global Assumptions: 

• Capacity factor: 20% 

• Carbon intensity of displaced electricity: Assume a mix of fossil fuel-based sources 

with an average emissions factor of 0.4 kg CO2/kWh (this is a general estimate and 

may vary). 

Now, we can calculate the annual CO2 savings for each solar farm capacity: 

1. 50 MW Solar Farm: 

Annual CO2 savings=Capacity×Capacity factor×Hours in a year×Carbon intensity 

Annual CO2 savings=Capacity×Capacity factor×Hours in a year×Carbon intensity 

Annual CO2 savings=50 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=50MW×0.20×8760hours/year×0.4kg CO2/kWh 

2. 300 MW Solar Farm: 

Annual CO2 savings=300 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=300MW×0.20×8760hours/year×0.4kg CO2/kWh 

3. 3000 MW Solar Farm: 

Annual CO2 savings=3000 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=3000MW×0.20×8760hours/year×0.4kg CO2/kWh 

Now, let's calculate the values: 

1. 50 MW Solar Farm: 

Annual CO2 savings=50 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=50MW×0.20×8760hours/year×0.4kg CO2/kWh 

Annual CO2 savings=70,080 tonnes of CO2 Annual CO2 savings=70,080 tonnes of CO2 

2. 300 MW Solar Farm: 

Annual CO2 savings=300 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=300MW×0.20×8760hours/year×0.4kg CO2/kWh 

Annual CO2 savings=420,480 tonnes of CO2 Annual CO2 savings=420,480 

tonnes of CO2 

3. 3000 MW Solar Farm: 

Annual CO2 savings=3000 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=3000MW×0.20×8760hours/year×0.4kg CO2/kWh 

Annual CO2 savings=4,204,800 tonnes of CO2 Annual CO2 savings=4,204,800 

tonnes of CO2 

These are rough estimates, and the actual CO2 savings will depend on specific factors like the 

actual capacity factor, solar irradiance in the region, and the carbon intensity of the 

displaced electricity.  A further details Feasibility study will be undertaken, first in Isiolo. 
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CONTACT US 

You can contact us with any of the following ways: 

Phone: +44 (0) 2392 471860 

Mbl:     +44 (0) 7510 977203 

E-mail: alan@psecc.co.uk 

Website: www.psecc.co.uk 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.psecc.co.uk/
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WIND  FARMS 

 

 

Kenya has launched what has been billed as the largest wind farm in Africa 

allowing the country to inject an additional 310 megawatts of renewable 

power to the national grid. 

COP28 indicated the importance of Adaption and to “Transition” into a Net Zero 

economy.  The mammoth project constructed at a cost of $680-million is located 

in Turkana the remote northern part of the country. The 365-turbine wind farm 

on the eastern shores of Lake Turkana, is the largest private investment in 

Kenya’s since independence. 

Speaking during the launch of the project Kenya’s previous President Uhuru 

Kenyatta said that the East African nation was in course to becoming a force to 

reckon with when it comes to renewable energy. 

“Today, we again raise the bar for the continent as we unveil the single largest 

wind farm,” said President Uhuru Kenyatta, after touring the project. 

“Kenya is without a doubt on course to become a world leader in renewable 

energy.” Kenya hopes that the Turkana wind farm will help to satisfy it rising 

demand of energy as it seeks to become an industrial country by the year 2030. 

A consortium of Chinese firms is racing against time to complete the 

construction of Lake Turkana Wind Power line. The firms have pledged to 

connect the Lake Turkana Wind Power project to the national grid by August 31 

otherwise they will pay a fine of Sh1.3 billion per month. 

NARI Group Corporation and Power China Guizhou Engineering Company, were 

awarded a Sh9.6 billion contract to complete the transmission line linking Lake 

Turkana Wind Power to the national grid following the termination of a Spanish 
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firm’s contract last year. Isolux’s contract was terminated after it was placed 

under receivership, pushing back completion of the project. 

 

Wind Energy from the Wind Farms can be used for Green Hydrogen production.  

The cost of green hydrogen production will continue to drop as countries ramp 

up their renewable energy ambitions. 

 

 

About 3 billion people use conventional carbon- based fuels such as wood, 

charcoal, and animal dung for their daily cooking needs. Cooking with biomass 

causes deforestation and habitat loss, emissions of greenhouse. 

The International Energy Agency estimates the cost of green hydrogen 

production to range from $3 to $7 per kilo.  The cost of green hydrogen 

production is largely due to the use of renewable electricity, which is the main 

component. 
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KENYA  STRATEGY 

President Ruto’s commitment 

President William Ruto in November 9, 2022 had arrived back from Sharm El-
Sheikh, Egypt where he attended the 2022 United Nations Climate Change 
Conference (COP27). The President called on developed nations to invest in 
Africa to unlock its clean energy production potential citing wind power, 
geothermal electricity, and solar energy. 

The President signed a framework agreement for collaboration on the 
development of sustainable green industries in Kenya with an investor to 
produce 30 GW of green hydrogen in Kenya. There exist opportunities in Kenya 
to produce 20 GW of wind-power.  

 

Fig 1.  

 

PSECC Ltd propose 500MW of Wind Farms for the Lapsset Corridor 

 

 

 

 



77 
 

BENEFITS  OF  WND  FARMS 

 

Wind farms can offer various benefits to the LAPSSET (Lamu Port-South Sudan-
Ethiopia Transport) Corridor project in Kenya, particularly in the context of 
energy generation and sustainable development. Here are key benefits: 

 

1. Renewable Energy Generation: Wind farms provide a source of 
renewable energy by harnessing the kinetic energy of the wind to 
generate electricity. This contributes to the diversification of the energy 
mix, reducing reliance on conventional and finite fossil fuel resources. 

2. Carbon Emission Reduction: Wind energy is a clean and low-carbon 
power source. By generating electricity without burning fossil fuels, wind 
farms help mitigate climate change by reducing greenhouse gas 
emissions. This aligns with global efforts to transition to low-carbon 
energy systems. 

3. Energy Independence: Wind farms contribute to energy independence by 
providing a locally available and abundant source of power. This reduces 
dependency on imported fossil fuels, enhancing energy security and 
stability within the LAPSSET Corridor. 

4. Job Creation and Economic Development: The development, 
construction, and operation of wind farms create job opportunities and 
stimulate economic growth. This includes roles in manufacturing, 
installation, maintenance, and related support services, benefiting local 
communities and economies. 

5. Technological Innovation: Investment in wind energy projects fosters 
technological innovation in the renewable energy sector. Advances in 
wind turbine technology, control systems, and grid integration contribute 
to the overall development of clean energy technologies. 

6. Diversification of Energy Sources: Integrating wind power into the energy 
mix diversifies the sources of electricity generation. This diversity 
enhances the resilience of the energy infrastructure, as it reduces 
vulnerability to fluctuations in the availability or prices of specific energy 
resources. 

 



78 
 

7. Grid Stability and Reliability: Wind energy, when integrated into the 
power grid, can contribute to grid stability. Wind farms, especially when 
strategically located, can provide a reliable and continuous power supply, 
complementing other energy sources to meet the demands of the 
LAPSSET Corridor. 

8. Rural Electrification and Community Benefits: Wind farms can bring 
electricity to remote or underserved areas along the corridor, contributing 
to rural electrification. This has positive impacts on local communities, 
providing access to modern energy services, improving quality of life, and 
supporting social development. 

9. Sustainable Infrastructure Development: Wind farms align with the 
principles of sustainable infrastructure development. By investing in 
renewable energy, the LAPSSET Corridor promotes environmentally 
responsible practices and long-term sustainability. 

10. Reduced Air and Water Pollution: Wind power generation produces 
electricity without emitting air pollutants or consuming water resources, 
which is common in traditional power plants. This leads to improved air 
and water quality in the region, benefitting both the environment and 
public health. 

11. Energy Access and Affordability: Wind energy projects contribute to 
increased energy access and affordability. By generating electricity locally, 
wind farms can help address energy poverty and provide a cost-effective 
and sustainable power source for industries and communities along the 
corridor. 

12. Mitigation of Energy Price Volatility: Wind energy has a stable and 
predictable cost structure once the infrastructure is in place. This can help 
mitigate the impact of energy price volatility, providing a more predictable 
and reliable energy supply for businesses and consumers in the LAPSSET 
Corridor. 

 

In summary, the integration of wind farms into the LAPSSET Corridor project in 
Kenya brings multiple benefits, ranging from clean energy generation and 
carbon emission reduction to economic development and improved energy 
resilience. These advantages align with sustainable development goals and 
contribute to the overall success of the corridor project. 
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ENERGY TRANSITION 

 

Green Energy investments within the corridor are on the rise. 

 

The LAPSSET Corridor investments will increase energy demand up to 1,000 MW  

Lake Turkana Wind Farm - 300 MW  Completed 

Meru Wind Farm – 100MW Planed 

Isiolo Wind Farm – 150MW Planed 

Marsabit Wind Farm- 50 MW Planed  

This is a Wind Farm Energy Review – a Detailed Technical offer will follow on 
these Renewable Energy technology mitigation measure 
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Wind farms in the LAPSSET Corridor project in Kenya can contribute 
significantly to the energy transition of the country, by the following: 
 
 

1. Renewable Energy Integration: Wind farms provide a clean and 

renewable source of energy, contributing to the integration of sustainable 

and environmentally friendly power sources into Kenya's energy mix. 

2. Diversification of Energy Sources: Integrating wind power diversifies 

Kenya's energy portfolio, reducing dependence on conventional fossil 

fuels. This diversification enhances energy security and resilience by 

mitigating risks associated with fluctuations in fuel prices and availability. 

3. Reduction of Greenhouse Gas Emissions: Wind energy generation 

produces electricity without emitting greenhouse gases during operation. 

By displacing electricity generation from fossil fuel sources, wind farms 

contribute to the reduction of carbon emissions, aligning with Kenya's 

climate change mitigation goals. 

4. Mitigation of Climate Change Impact: The deployment of wind farms 

supports efforts to mitigate the impact of climate change by reducing the 

carbon footprint of the energy sector. This aligns with global 

commitments, including Kenya's commitment to the Paris Agreement. 

5. Energy Independence: Wind farms contribute to Kenya's energy 

independence by harnessing a locally available and abundant resource. 

This reduces the country's reliance on imported fossil fuels, promoting 

energy security and stability. 

6. Job Creation and Economic Development: The development, 

construction, and operation of wind farms create job opportunities and 

stimulate economic growth. This is particularly relevant for local 

communities in and around the LAPSSET Corridor. 

7. Technological Innovation: Investment in wind energy projects fosters 

technological innovation in the renewable energy sector. Advances in 

wind turbine technology, grid integration, and energy storage can 

contribute to the overall development of clean energy technologies in 

Kenya. 

8. Rural Electrification: Wind farms can be deployed in remote or 

underserved areas, contributing to rural electrification. This extends 

access to electricity to areas that may not be connected to the national 

grid, improving the quality of life in rural communities. 
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9. Stable and Predictable Energy Supply: Wind energy has a stable and 

predictable cost structure once the infrastructure is in place. This 

contributes to a reliable and consistent energy supply, reducing the 

impact of energy price volatility. 

10. Sustainable Infrastructure Development: Wind farms align with 

sustainable infrastructure development goals, promoting 

environmentally responsible practices and long-term sustainability in 

Kenya's energy sector. 

11. Energy Access and Affordability: Wind energy projects contribute to 

increased energy access and affordability. By generating electricity locally, 

wind farms can help address energy poverty and provide a cost-effective 

and sustainable power source. 

12. Government Renewable Energy Targets: Kenya has set ambitious 

renewable energy targets, including a significant share of wind power in 

its energy mix. The deployment of wind farms in the LAPSSET Corridor can 

contribute to achieving these targets. 

 

In summary, wind farms in the LAPSSET Corridor project play a crucial role 

in Kenya's energy transition by providing clean, renewable energy, 

reducing greenhouse gas emissions, promoting economic development, 

and contributing to the country's long-term sustainability goals. 
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Wind Speed Map of Kenya 
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Energy Generated from 500MW of Wind Farms 

 

To calculate the annual energy production (AEP) from a 500 MW wind farm in 
Kenya with wind speeds of 7 m/s and running for 8 hours per day, you can use 
the following steps: 

1. Calculate Daily Energy Production (DEP): 

DEP=Installed Capacity×Capacity Factor×Hours per DayDEP=Installed Cap

acity×Capacity Factor×Hours per Day 

In this case: 

• Installed Capacity = 500 MW 

• Capacity Factor (assumed) = It can vary, but let's assume 35%. 

• Hours per Day = 8 hours/day 

 

DEP=500 MW×0.35×8 hours/dayDEP=500MW×0.35×8hours/day 

 

2. Convert DEP to kWh: DEP in kWh=DEP×1,000DEP in kWh=DEP×1,000 

Now, let's calculate it step by step: 

DEP=500 MW×0.35×8 hours/dayDEP=500MW×0.35×8hours/day 

DEP in kWh=DEP×1,000DEP in kWh=DEP×1,000 

 

Substitute the values and perform the calculations: 

 

DEP=500×0.35×8=1,400 MWh/dayDEP=500×0.35×8=1,400MWh/day 

DEP in kWh=1,400×1,000=1,400,000 kWh/dayDEP in kWh=1,400×1,000=

1,400,000kWh/day 

So, the wind farm would generate approximately 1,400,000 kWh of electricity 

per day. To get the annual production, you can multiply this value by the number 

of days in a year. Assuming 365 days: 

Annual Energy Production=1,400,000 kWh/day×365 days/yearAnnual Energy 

Production=1,400,000kWh/day×365days/year = 511,000 MWh 
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CLIMATE  CHANGE  

MITIGATION 

 

The installation of 500 MW of additional wind farms within the LAPSSET 
Corridor project in Kenya can have significant climate change mitigation 
effects. Here are the key ways in which this contributes to mitigating climate 
change: 

 

1. Reduction in Greenhouse Gas Emissions: Wind farms generate electricity 
without burning fossil fuels, which helps to reduce greenhouse gas 
emissions. By displacing electricity generated from conventional sources 
like coal or natural gas, the additional 500 MW of wind power can result 
in a substantial reduction in carbon dioxide (CO2) emissions. 

2. Avoided Fossil Fuel Combustion: The electricity generated by wind farms 
is considered "carbon-free" during operation. Installing more wind farms 
in the LAPSSET Corridor would avoid the combustion of fossil fuels, 
reducing the associated CO2 emissions and air pollution. 

3. Low Carbon Intensity: Wind energy has a low carbon intensity, meaning 
that the emissions produced per unit of electricity generated are 
significantly lower compared to many traditional power sources. This 
characteristic contributes to a more sustainable and environmentally 
friendly energy mix. 

4. Alignment with National and Global Climate Goals: The installation of 
wind farms aligns with Kenya's commitment to addressing climate change. 
It supports the country's efforts to reduce its carbon footprint and achieve 
its targets outlined in international agreements, such as the Paris 
Agreement. 

5. Contribution to Renewable Energy Targets: Kenya has set ambitious 
targets for increasing the share of renewable energy in its overall energy 
mix. The additional 500 MW of wind power contributes directly to 
meeting these targets, promoting a transition to a more sustainable and 
climate-friendly energy sector. 

6. Enhanced Grid Stability and Reliability: Wind power, when integrated into 
the energy grid, can enhance stability and reliability. The variable nature 
of wind energy is often complemented by other renewable sources and 
energy storage solutions, creating a balanced and resilient power system. 
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7. Promotion of Sustainable Practices: Wind energy represents a sustainable 
and environmentally friendly power source. The expansion of wind farms 
in the LAPSSET Corridor project encourages sustainable practices in the 
energy sector, emphasizing the importance of reducing the environmental 
impact of electricity generation. 

8. Air Quality Improvement: The reduction in the use of fossil fuels for 
electricity generation leads to improved air quality. Wind farms contribute 
to cleaner air by avoiding the release of pollutants associated with the 
combustion of coal, oil, or natural gas. 

9. Economic and Social Co-Benefits: In addition to climate change mitigation, 
the development of wind farms brings economic and social co-benefits. It 
creates job opportunities, stimulates local economies, and improves living 
standards in the communities surrounding the wind farm sites. 

10. Demonstration of Commitment to Sustainability: The installation of more 
wind farms within the LAPSSET Corridor demonstrates a commitment to 
sustainability and responsible environmental practices. It sets a positive 
example for other regions and contributes to a broader global effort to 
address climate change. 

 

In summary, the additional 500 MW of wind farms within the LAPSSET Corridor 
project in Kenya would contribute significantly to climate change mitigation by 
reducing greenhouse gas emissions, promoting sustainable energy practices, 
and aligning with national and global climate goals. 
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ALIGNMENT WITH LAPSSET           

How does further development of 500MW of wind farms fit into and have 
ALIGNMENT WITH LAPSSET  in Kenya 

The further development of 500 MW of wind farms aligns with the LAPSSET 
(Lamu Port-South Sudan-Ethiopia Transport) Corridor project in Kenya in 
several ways: 

1. Diversification of Energy Sources: Integrating 500 MW of wind farms 
contributes to the diversification of energy sources within the LAPSSET 
Corridor. This aligns with the corridor's strategy of having a balanced and 
diversified energy mix to enhance energy security and reliability. 

2. Renewable Energy Integration: Wind farms represent a renewable 
energy source, and their development supports the integration of clean 
and sustainable energy into the energy portfolio of the LAPSSET Corridor. 
This aligns with the global trend toward reducing reliance on fossil fuels 
and transitioning to renewable energy. 

3. Climate Change Mitigation: The development of wind farms is a climate-
friendly initiative that aligns with efforts to mitigate climate change. By 
generating electricity without greenhouse gas emissions during 
operation, wind farms contribute to the corridor's commitment to 
environmental sustainability and addressing climate challenges. 

4. National Energy Transition Goals: Kenya has set ambitious goals for 
transitioning to a more sustainable and renewable energy future. The 
development of wind farms within the LAPSSET Corridor contributes 
directly to Kenya's national energy transition goals, promoting the use of 
clean energy sources. 

5. Energy Independence: Wind energy, being a locally available resource, 
contributes to energy independence. The further development of wind 
farms within the corridor reduces dependence on imported fossil fuels, 
enhancing energy security and self-sufficiency. 

6. Job Creation and Economic Development: The development, 
construction, and operation of wind farms create job opportunities and 
stimulate economic growth. This aligns with the broader socio-economic 
development goals of the LAPSSET Corridor, contributing to local 
employment and prosperity. 

7. Sustainable Infrastructure Development: The expansion of wind farms 
aligns with the principles of sustainable infrastructure development 
within the LAPSSET Corridor. It promotes environmentally responsible 
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practices and contributes to the long-term sustainability of the corridor's 
energy infrastructure. 

8. Technology and Innovation: Wind energy projects encourage 
technological innovation in the renewable energy sector. The 
development of advanced wind turbine technology, grid integration 
solutions, and energy storage methods contributes to the overall 
technological advancement within the corridor. 

9. Community Benefits and Stakeholder Engagement: The further 
development of wind farms provides an opportunity for community 
engagement and benefits. Involving local communities in the planning 
and implementation of wind energy projects can enhance acceptance 
and support for sustainable development initiatives. 

10. Alignment with International Best Practices: The integration of wind 
farms aligns with international best practices in the field of renewable 
energy and sustainable development. It positions the LAPSSET Corridor 
as a region committed to adopting environmentally friendly and socially 
responsible energy solutions. 

 

In summary, the development of 500 MW of wind farms within the LAPSSET 
Corridor in Kenya is in alignment with the corridor's goals for a diversified, 
sustainable, and resilient energy infrastructure. It contributes to national and 
global efforts in combating climate change, promoting renewable energy, and 
fostering economic and social development within the corridor. 
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TIMELINE 

 

Following is the tentative timeline of the Wind programme, divided into 3 phases:  

Phases  Name  Description  Time Frame 

Phase 1:   Implementation / 
Feasibility 

Strategic pathway 2024 

Phase 2:  
 

Five Wind Farms 250MW 2024 to 2028 

Phase 3:  Five Wind Farms 250MW 2028 to 2035 

 

 

 

COST 

The details of the indicative cost are provided below (dependent upon exact criteria):  

 

Title Cost (USD) MWh per year 

Phase 1. Implementation / Feasibility 
Study / EIA etc (approximately) 

       $300,000 
 

Phase 2. Five Wind Farms   $250 Million Approximately 255,500 MWh 

Phase 3. Five Wind Farms $250 Million Approximately 1,110,720 MWh 

 

Items Cost  

PSECC Ltd coordination 
 

Coordinator  To Be Determined 

Project Manager  To Be Determined 
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REVENUE 

PSECC Ltd calculations (to be confirmed once plant is operational and O&M 

considered) – indicative. 

Items Revenue (USD) year 

 Yearly Energy Generation from 500MW plant producing 511,000 MWh 
– electricity sold at $0.05 KWh 

$25.55 Million 

  Government 35% share of revenue per year $8.94 Million 

   

Total Government revenue share over 20 years 
 

 

$178.85 Million 
 

 

Loan repayments will then have to be made. 
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CARBON DIOXIDE SAVINGS 

 

 

To estimate the potential carbon dioxide (CO2) savings per year from a 500 

MW wind farm operating at an average wind speed of 7 meters per second 

over 8 hours per day, you can follow these steps: 

 

1. Calculate Annual Energy Production (AEP): 

AEP=Capacity Factor×Installed Capacity×Hours in a YearAEP=Capacity Fac

tor×Installed Capacity×Hours in a Year 

In this case: 

• Installed Capacity = 500 MW 

• Capacity Factor (assumed) = It can vary, but let's assume 35%. 

• Hours in a Year = 8 hours/day * 365 days/year 

AEP=0.35×500 MW×8 hours/day×365 days/yearAEP=0.35×500MW×8hours/day

×365days/year 

2. Convert AEP to MWh: Since we typically measure carbon intensity in 

kilograms of CO2 per kilowatt-hour (kg CO2/kWh), you'll need to convert 

the AEP to MWh: 

AEP in MWh=AEP in kWh×1,000AEP in MWh=AEP in kWh×1,000 

3. Calculate CO2 Emissions: 

CO2 Emissions=AEP in MWh×Carbon IntensityCO2 Emissions=AEP in MW

h×Carbon Intensity 

Assuming a carbon intensity of 

Carbon Intensity=0.4 kg CO2/kWhCarbon Intensity=0.4kg CO2/kWh: 

CO2 Emissions=AEP in MWh×0.4 kg CO2/kWhCO2 Emissions=AEP in MWh×0.4k

g   CO2/kWh 

Now, let's calculate it step by step: 
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AEP=0.35×500 MW×8 hours/day×365 days/yearAEP=0.35×500MW×8hours/day

×365days/year 

AEP in kWh=AEP×1,000AEP in kWh=AEP×1,000 

CO2 Emissions=AEP in kWh×0.4 kg CO2/kWhCO2 Emissions=AEP in kWh×0.4kg       

CO2/kWh. 

 

To calculate the annual energy production (AEP) from a 500 MW wind farm in 

Kenya with wind speeds of 7 m/s and running for 8 hours per day, you can 

use the following steps: 

 

1. Calculate Daily Energy Production (DEP): 

DEP=Installed Capacity×Capacity Factor×Hours per DayDEP=Installed Cap

acity×Capacity Factor×Hours per Day 

In this case: 

• Installed Capacity = 500 MW 

• Capacity Factor (assumed) = It can vary, but let's assume 35%. 

• Hours per Day = 8 hours/day 

DEP=500 MW×0.35×8 hours/dayDEP=500MW×0.35×8hours/day 

2. Convert DEP to kWh: DEP in kWh=DEP×1,000DEP in kWh=DEP×1,000 

Now, let's calculate it step by step: 

DEP=500 MW×0.35×8 hours/dayDEP=500MW×0.35×8hours/day 

DEP in kWh=DEP×1,000DEP in kWh=DEP×1,000 

Substitute the values and perform the calculations: 

DEP=500×0.35×8=1,400 MWh/dayDEP=500×0.35×8=1,400MWh/day 

DEP in kWh=1,400×1,000=1,400,000 kWh/dayDEP in kWh=1,400×1,000=1,400,

000kWh/day 

So, the wind farm would generate approximately 1,400,000 kWh of electricity 

per day. To get the annual production, you can multiply this value by the 

number of days in a year. Assuming 365 days: 
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Annual Energy Production=1,400,000 kWh/day×365 days/yearAnnual Energy Pr

oduction=1,400,000kWh/day×365days/year = 511,000,000KWh per year. 

 

Important to note that detailed Feasibility studies will be required to 

determine exact values from each Solar Farm proposed. 

 

 

To estimate the annual carbon dioxide (CO2) savings from a 500 MW wind farm 

operating 8 hours per day with a wind speed of 7 m/s, you can follow these 

steps: 

1. Calculate Daily Energy Production (DEP): 

DEP=Installed Capacity×Capacity Factor×Hours per DayDEP=Installed Cap

acity×Capacity Factor×Hours per Day 

In this case: 

• Installed Capacity = 500 MW 

• Capacity Factor (assumed) = It can vary, but let's assume 35%. 

• Hours per Day = 8 hours/day 

DEP=500 MW×0.35×8 hours/dayDEP=500MW×0.35×8hours/day 

2. Convert DEP to MWh: DEP in MWh=DEP×1,000DEP in MWh=DEP×1,000 

3. Calculate CO2 Emissions: 

CO2 Emissions=DEP in MWh×Carbon IntensityCO2 Emissions=DEP in MW

h×Carbon Intensity 

 

Assuming a carbon intensity of 

Carbon Intensity=0.4 kg CO2/kWhCarbon Intensity=0.4kg CO2/kWh: 

CO2 Emissions=DEP in MWh×0.4 kg CO2/kWhCO2 Emissions=DEP in MWh×0.4k

g   CO2/kWh 

Now, let's calculate it step by step: 

DEP=500 MW×0.35×8 hours/dayDEP=500MW×0.35×8hours/day 

DEP in MWh=DEP×1,000DEP in MWh=DEP×1,000 
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CO2 Emissions=DEP in MWh×0.4 kg CO2/kWhCO2 Emissions=DEP in MWh×0.4k

g CO2/kWh 

Substitute the values and perform the calculations: 

DEP=500×0.35×8=1,400 MWh/dayDEP=500×0.35×8=1,400MWh/day 

DEP in MWh=1,400×1,000=1,400,000 kWh/dayDEP in MWh=1,400×1,000=1,40

0,000kWh/day 

CO2 Emissions=1,400,000×0.4=560,000 kg CO2/dayCO2 Emissions=1,400,000×0.

4=560,000kg CO2/day 

Now, to get the annual CO2 emissions: 

Annual CO2 Emissions=560,000 kg CO2/day×365 days/yearAnnual CO2 Emission

s=560,000kg CO2/day×365days/year 

 

Total annual CO2 emissions = 21.9 million tonnes per year. 
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CONTACT US 

You can contact us with any of the following ways: 

Phone: +44 (0) 2392 471860  / Mbl: +44 (0) 7510 977203 

E-mail: alan@psecc.co.uk 

Website: www.psecc.co.uk 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



95 
 

GREEN  HYDROGEN  PLANTS 

PROPOSAL CONCEPT 
December 2023 
Prepared By: Alan Brewer MSc.                   Project No.  PSECC007 
PSECC Ltd 
www.psecc.co.uk 

  

+44 (0) 2392 471860 

+44 (0) 7510977203   

39 Woodhay Walk, Havant, 
Hants, PO9 5RD, UK 

Email: alan@psecc.co.uk 

Website: psecc.co.uk 

 

PREPARED FOR: 

Mr S. Ikua 
Director General / CEO 

LAPSSET CORRIDOR  

Lapsset Corridor Development Authority - LCDA 

Chester House, 2nd Floor, P.O.Box 45008-00100, 

Koinange Street, Nairobi, Kenya 

 

 

Baseload Transitional Clean Energy 

Net ZERO 
                     

 



96 
 

 Table of Contents 
 

 

Green Hydrogen  …………………………..…………………………………………………………………………… 97  

Kenya Strategy …………………………………………………………………………………………………………… 99 

Benefits of Green Hydrogen ...……………………………………………………………………………………. 102 

Energy Transition ………………………………………………………………………………………………………. 105 

Climate Change Mitigation ……………………..…………………………………………………………………. 108 

Alignment with Lapsset  …………………………………………………………………………………………….. 111 

Tentative timeline ..…………………………………………………………………………………………………….. 113 

Cost ………………….………………………………………………………………………………………………………… 113 

Revenue …………………………………………………………………………………………………………………….. 114 

Carbon Dioxide Savings ……………………………………………………………………………………………… 114 

Contact …………………………………………..………………………………………………………………………….. 117 

 

 

 

 

 

 

 

 

 

 

 



97 
 

G R E E N   H Y D R O G E N 

 

Green hydrogen is defined as hydrogen produced by splitting water 

into hydrogen and oxygen using renewable electricity. 

 

COP28 indicated the importance of Adaption and to “Transition” into a Net Zero 

economy. This is a very different pathway compared to both grey and blue. Grey 

hydrogen is traditionally produced from methane (CH4), split with steam into 

CO2 – the main culprit for climate change – and H2, hydrogen. 

As we have seen Kenya presents itself as highly vulnerable to climate change 

effects – this is a major problem and this problem can be resolved, mitigated, 

lead to sustainable growth, 1,000’s of jobs created and we aim to indicate just 

how that can be done and provide the funding to achieve a Green Hydrogen 

Energy program for the Lapsset Corridor to have eight plants. To serve as an 

example to Kenya - What’s claimed to be the world’s largest facility yet for green 

hydrogen production from renewables has been completed in Fukushima, Japan. 

The project was developed by Toshiba Energy Systems and Solutions and is 

currently owned by New Energy and Industrial Technology Development 

Organization. 

Fukushima Hydrogen Energy Research Field Solar PV Park is a ground-mounted 

solar project which is spread over an area of 180,000 square meters. The project 

construction cost was 
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$38.4m. The International Energy Agency estimates the cost of green hydrogen 

production to range from $3 to $7 per kilo.  The cost of green hydrogen 

production is largely due to the use of renewable electricity, which is the main 

component. 

The cost of green hydrogen production will continue to drop as countries ramp 

up their renewable energy ambitions. 

About 3 billion people use conventional carbon- based fuels such as wood, 

charcoal, and animal dung for their daily cooking needs. Cooking with biomass 

causes deforestation and habitat loss, emissions of greenhouse. 

 

 

Fukushima Hydrogen Energy Research Field Solar PV Park is a ground-mounted solar project which is 

spread over an area of 180,000 square meters. The project construction cost was $38.4m. 

 

 

 

 

 

 

 

 



99 
 

KENYA  STRATEGY 

President Ruto’s commitment 

President William Ruto in November 9, 2022 had arrived back from Sharm El-
Sheikh, Egypt where he attended the 2022 United Nations Climate Change 
Conference (COP27). The President called on developed nations to invest in 
Africa to unlock its clean energy production potential citing wind power, 
geothermal electricity, and solar energy. 

The President signed a framework agreement for collaboration on the 
development of sustainable green industries in Kenya with an investor to 
produce 30 GW of green hydrogen in Kenya. There exists opportunities in 
Kenya to produce 20 GW of wind-power, 10 GW of geothermal electricity and 
being at the equator, considerable amounts of solar energy. 

This is a Green Hydrogen Energy Review – a Detailed Technical offer will follow 
on these Renewable Energy technology mitigation measures: 

• Green hydrogen could be a critical enabler of the global transition to 
sustainable energy and net zero emissions economies. 

• There is unprecedented momentum around the world to 

• fulfil hydrogen’s longstanding potential as a clean energy solution. 

Hydrogen is emerging as one of the leading options for storing energy from 
renewables with hydrogen-based fuels potentially transporting energy from 
renewables over long distances – from regions with abundant energy 
resources, to energy-hungry areas thousands of kilometers away. The Green 
Hydrogen Strategy and Roadmap for Kenya has been developed by the 
European Union Global Technical Assistance Facility (GTAF) for Sustainable 
Energy, in close cooperation with the Delegation of the European Union to 
Kenya (EU), the Ministry of Energy and Petroleum (MoEP) for Kenya.   

President Ruto has signed agreements with the UK Government for a 30 GW 
Green Hydrogen programme for Kenya.  We propose 2.2 GW of Green 
Hydrogen plants for the Lapsset Corridor 
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The following is the targeted strategic objectives for Green Hydrogen in 
Kenya.     
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PSECC Ltd propose 2,200MW of Green Hydrogen – Eight plants in total 
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BENEFITS OF HYDROGEN 

 

Green hydrogen (H2) is a versatile energy carrier that can be applied to 
decarbonize a wide range of sectors. It can be used directly or in the form of its 
derivatives like e-methanol, e-ammonia, or e-fuels to replace fossil fuels, coal 
or gas. 

Only around 40% of global carbon dioxide (CO2) emissions originate from 
power generation which can be decarbonized via electrification. The other 60% 
of CO2 emissions originate from industry, mobility, buildings and others. These 
can be decarbonized via sector coupling, using green hydrogen and its 
derivatives to make renewable energy available to those sectors. This is why 
the production of sustainable hydrogen is such a crucial issue. 

Green hydrogen, produced through renewable energy sources like wind or 
solar power, can offer several benefits to the LAPSSET Corridor: 
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Clean Energy Source: 

Green hydrogen is produced through the electrolysis of water using renewable 
energy sources. This means it does not emit greenhouse gases during its 
production, offering a clean and sustainable energy source. 

Reduced Environmental Impact: 

By using green hydrogen, the LAPSSET Corridor can reduce its overall 
environmental impact, contributing to the region's efforts to mitigate climate 
change and adhere to sustainability goals. 

Energy Storage: 

Hydrogen can serve as a means of energy storage, allowing excess renewable 
energy generated during peak times to be stored and later used when demand 
is high. This can help stabilize the electricity grid and improve overall energy 
reliability. 

Versatility in Transportation: 

Green hydrogen can be used as a fuel for various modes of transportation, 
including trucks, buses, and potentially even ships. This versatility aligns with 
the multi-modal transportation objectives of the LAPSSET Corridor. 

Promotion of Renewable Energy Integration: 

Incorporating green hydrogen production can provide a valuable way to 
integrate renewable energy sources into the energy mix along the LAPSSET 
Corridor, supporting a shift away from fossil fuels. 

Economic Opportunities: 

The production and use of green hydrogen can create economic opportunities, 
including job creation and the development of a new hydrogen-based industry. 
This can contribute to the economic growth and diversification of the countries 
along the LAPSSET Corridor. 

Energy Security: 

Green hydrogen can contribute to energy security by providing an alternative 
and reliable source of energy. It can be produced locally, reducing dependence 
on imported fossil fuels and enhancing energy resilience. 
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International Collaboration: 

Embracing green hydrogen aligns with global efforts to transition towards 
sustainable energy sources. This can foster international collaboration, attract 
investments, and position the LAPSSET Corridor as a leader in adopting green 
and sustainable technologies. 

Technology Transfer and Innovation: 

The adoption of green hydrogen technology can lead to the transfer of 
knowledge and expertise in renewable energy and hydrogen production, 
fostering innovation and technological advancements within the region. 

Strategic Positioning: 

By incorporating green hydrogen in the LAPSSET Corridor, countries in the 
region can strategically position themselves as leaders in sustainable 
development, attracting positive attention and potential partnerships from the 
international community. 

 

It's important to note that the success of integrating green hydrogen into the 
LAPSSET Corridor will depend on various factors, including the availability of 
renewable energy resources, infrastructure development, and supportive 
government policies. 
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ENERGY TRANSITION 

 

 

Why hydrogen-fired power plants 'will 
play a major role in the energy transition' 
 

Green-hydrogen power plants 
 
Germany’s Siemens Energy — which was spun off from its parent 
company Siemens last year — is now offering hydrogen-fired power plant 
solutions to customers.  We are linking into Siemens for the train aspects 
of Lapsset Corridor. 
 
Siemens Energy and Air Liquide pave the way for the ramp-up of the 
hydrogen economy with a new gigawatt factory for electrolyzers. For 
hydrogen to become the game changer for a climate-neutral future, it 
must be available in large quantities and at competitive prices. This 
requires serial production of cost-effective and scalable electrolyzers. 
With the new factory, Siemens Energy is making electrolyzers a mass 
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product. With an annual production capacity of one gigawatt, Siemens 
Energy and Air Liquide expect a ramp-up to at least three gigawatts by 
2025 with potential for more. 
 
Deep decarbonisation of the power system will not be possible without 
burning clean H2 for electricity generation, senior executives at Siemens 
Energy and Equinor tell Recharge. 
 
At first glance, the concept of a clean-hydrogen power plant seems utterly 
absurd.  Why would anyone use renewable power to make green 
hydrogen and then burn it to produce electricity? The round-trip 
efficiency would be less than 40%, so every 10kWh of wind or solar energy 
would provide less than 4kWh of electricity.  And why would anybody 
create blue hydrogen from natural gas with carbon capture and storage 
(CCS) — with all the added expense of methane reforming and 
compressing/liquefying, transporting and storing the hard-to-handle H2 
— when you could just add CCS to existing gas-fired power plants?  And 
yet major energy companies such as Siemens Energy, Equinor and SSE 
believe there is a bright future for hydrogen-fired power plants. Why? 
 
“If I have renewable power, convert it to hydrogen and re-electrify it, with 
a total cycle efficiency of less than 40%, it obviously only makes sense if 
you’re using hydrogen as long-term storage and compensation for 
variable renewables,” says Erik Zindel, Siemens Energy’s vice-president of 
hydrogen generation sales. “If you really want to [store power] for days, 
weeks, months, or for seasonal storage — which is using solar power from 
the summer in winter, or wind power from the autumn to the summer — 
you need to store electricity in a chemical way. 
 
“You still need [clean] power for the dark doldrums periods in winter, 
when there’s no sun and no wind blowing for two or three weeks — you 
need to have a hydrogen supply.” 
Our electrolyzer portfolio: The optimum solution for large-scale 
sustainable hydrogen production Generating green hydrogen efficiently 
from water and renewable energy requires high-end technology and 
innovative solutions — like the Silyzer product family from Siemens 
Energy. Using Proton Exchange Membrane (PEM) electrolysis, the Silyzer 
is ideally suited for harnessing volatile energy generated from wind and 
solar. Combining high efficiency and high-power density, our PEM 
electrolyzers ensure gas products of superior quality. It is easy to operate 
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and requires low maintenance. Using a modular design strategy that splits 
the electrolysis system into skids, we are able to optimize costs, reduce 
installation costs, and make the electrolysis system transportable. 
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CLIMATE CHANGE 

MITIGATION 

 

Green hydrogen plays a crucial role in climate change mitigation due 
to its ability to provide a clean and sustainable energy source. Here 
are key aspects of how green hydrogen contributes to climate change 
mitigation: 

 

Renewable Energy Integration: 

Green hydrogen is produced through the electrolysis of water using electricity 
generated from renewable sources such as wind, solar, or hydropower. By using 
clean energy for hydrogen production, the process avoids the emissions 
associated with traditional hydrogen production methods that rely on fossil 
fuels. 

Decarbonizing Industrial Processes: 

Green hydrogen can be used as a feedstock for various industrial processes, such 
as chemical production and refining. By replacing conventional hydrogen 
produced from natural gas with green hydrogen, industries can significantly 
reduce their carbon footprint. 

Clean Transportation: 

Green hydrogen can be used as a fuel for fuel cell electric vehicles (FCEVs) and 
can contribute to decarbonizing the transportation sector. FCEVs emit only water 
vapor and heat as byproducts, making them a cleaner alternative to traditional 
internal combustion engine vehicles. 

Energy Storage and Grid Balancing: 

Hydrogen serves as a means of storing excess renewable energy generated 
during periods of high production. This stored hydrogen can be used during 
periods of high demand or when renewable energy generation is low, 
contributing to grid stability and reliability. 
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Long-Term Energy Storage: 

Green hydrogen offers a solution for long-term energy storage, addressing the 
intermittent nature of renewable energy sources. It can be stored for extended 
periods and converted back to electricity when needed, providing a reliable and 
dispatchable source of energy. 

Carbon-Neutral Synthetic Fuels: 

Green hydrogen can be used to produce synthetic fuels like e-fuels or 
electrofuels. These fuels can replace conventional fossil fuels in sectors that are 
challenging to electrify, such as aviation and certain industrial processes, helping 
to achieve carbon neutrality. 

Hydrogen in the Power Sector: 

Green hydrogen can be used in power generation, either through direct 
combustion or by using hydrogen fuel cells. This provides an additional clean 
energy option, especially in situations where direct electrification is challenging. 

Reduction of Methane Emissions: 

Green hydrogen production can contribute to reducing methane emissions 
associated with traditional hydrogen production methods, such as steam 
methane reforming (SMR). This is important because methane is a potent 
greenhouse gas. 

Global Collaboration and Diplomacy: 

The production and use of green hydrogen encourage international 
collaboration in addressing climate change. Countries can work together to 
develop common standards, share technologies, and implement joint initiatives 
to promote the global adoption of green hydrogen. 

Market Development and Innovation: 

The growing demand for green hydrogen can stimulate innovation, cost 
reductions, and advancements in technology. As the technology matures and 
economies of scale are realized, the cost of green hydrogen is expected to 
decrease, making it more competitive with traditional, carbon-intensive 
alternatives. 
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In summary, green hydrogen contributes significantly to climate change 
mitigation by providing a clean and versatile energy carrier that can be 
integrated into various sectors, helping to reduce carbon emissions and 
transition toward a more sustainable and low-carbon energy system. 
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ALIGNMENT WITH LAPSSET           

The LAPSSET (Lamu Port-South Sudan-Ethiopia Transport) Corridor is a major 
infrastructure project in East Africa aimed at enhancing transportation and 
connectivity across the region. While my information is based on knowledge up 
to January 2022, the alignment of green hydrogen with the LAPSSET Corridor's 
energy strategy can bring several benefits: 

Sustainable Energy Source: 

Green hydrogen aligns with the LAPSSET Corridor's energy strategy by offering 
a sustainable and clean energy source. Produced through the electrolysis of 
water using renewable energy, green hydrogen avoids the environmental 
impacts associated with conventional hydrogen production methods that rely 
on fossil fuels. 

Integration of Renewable Energy: 

The production of green hydrogen relies on renewable energy sources such as 
solar or wind power. This aligns with the LAPSSET Corridor's potential to 
integrate renewable energy into its energy mix, contributing to a reduction in 
carbon emissions and promoting a more sustainable energy infrastructure. 

Diversification of Energy Mix: 

Integrating green hydrogen into the energy strategy of the LAPSSET Corridor 
can contribute to the diversification of the energy mix. This diversification 
enhances energy security by reducing dependence on a single energy source, 
fostering resilience in the face of potential supply disruptions. 

Decentralized Energy Production: 

Green hydrogen production can be decentralized, allowing for distributed 
energy generation along the LAPSSET Corridor. This can be particularly 
advantageous in areas where centralized power generation may be challenging 
or less efficient. 
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Clean Transportation: 

Green hydrogen can be utilized as a clean fuel for transportation within the 
LAPSSET Corridor. This includes the potential use of hydrogen fuel cell vehicles 
for road and rail transport, reducing the carbon footprint of the transportation 
sector along the corridor. 

Promotion of Economic Growth: 

The adoption of green hydrogen technology can stimulate economic growth by 
creating job opportunities, attracting investments, and positioning the LAPSSET 
Corridor as a hub for sustainable and innovative energy solutions. 

Technology Transfer and Innovation: 

Incorporating green hydrogen into the LAPSSET energy strategy can facilitate 
the transfer of knowledge and technology related to renewable energy and 
hydrogen production. This can lead to innovation and advancements in the 
region's energy sector. 

Global Collaboration: 

Green hydrogen is part of the global effort to transition towards sustainable 
energy. Aligning the LAPSSET Corridor's energy strategy with green hydrogen 
can open avenues for international collaboration, partnerships, and shared 
initiatives focused on clean and renewable energy. 

Resilience to Energy Price Volatility: 

Green hydrogen production provides a level of insulation against energy price 
volatility, as it is based on renewable resources with relatively stable and 
predictable costs. This can contribute to the economic stability of the LAPSSET 
Corridor and its energy users.  It's important to note that the successful 
integration of green hydrogen into the LAPSSET Corridor's energy strategy 
would depend on various factors, including the availability of renewable 
resources, infrastructure development, policy support, and economic 
feasibility. Therefore, ongoing collaboration between stakeholders, including 
governments, private sector entities, and international organizations, is crucial 
for the effective implementation of a green hydrogen strategy within the 
LAPSSET Corridor. Additionally, developments may have occurred since my last 
update, so it's advisable to check for the latest information on the LAPSSET 
Corridor project and related energy initiatives. 
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TIMELINE 

 

Following is the tentative timeline of the Green Hydrogen programme, divided into 3 phases:  

Phases  Name  Description  Time Frame 

Phase 1:   Implementation / 
Feasibility 

Strategic pathway 2024 

Phase 2:  
 

Four plants 1,100MW 2024 

Phase 3:  Four plants 1,100MW 2028 

 

 

 

 

COST 

The details of the indicative cost are provided below (dependent upon exact criteria):  

 

Title Cost (USD) MWh per year 

Phase 1. Implementation / Feasibility 
Study / EIA etc (approximately) 

       $300,000 
 

Phase 2. Four plants $1,432 Million Approximately 1,110,720 MWh 

Phase 3. Four plants $1,432 Million Approximately 1,110,720 MWh 

 

Items Cost  

PSECC Ltd coordination 
 

Coordinator  To Be Determined 

Project Manager  To Be Determined 
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REVENUE 

PSECC Ltd calculations (to be confirmed once plant is operational and O&M 

considered) – indicative. 

Items Revenue (USD) 

 Yearly Energy Generation from 2,200MW plant producing 
2,221,440MWh – electricity sold at $0.05 KWh 

$111.072 Million 

  Government 35% share of revenue per year $38.87 Million 

   

Total Government revenue share over 20 years 
 

 

$777.50 Million 
 

 

Loan repayments will then have to be made. 

 

 

 

CARBON DIOXIDE SAVINGS 

Estimate the carbon dioxide (CO2) savings from a green hydrogen plant 

generating 221,440 MWh a year, we need to consider the emissions associated 

with conventional electricity generation and compare it to the emissions from 

the green hydrogen plant. 

Emissions from Conventional Electricity: 

The emissions depend on the energy mix of the region. If we assume a generic 

value, let's say 0.5 kg CO2 per kWh, then the emissions from conventional 

electricity would be: 

Emissionsconventional=221,440MWh/year×0.5kg CO2/kWh 

Emissions from Green Hydrogen Plant: 

Green hydrogen is considered a clean energy source during operation. 

However, emissions might occur during the manufacturing of the electrolyzer, 

construction, and other lifecycle stages. If we assume a conservative estimate 

for the emissions associated with green hydrogen production (including the 

manufacturing of the electrolyzer), let's say 2 kg CO2 per kg of hydrogen 

produced, then the emissions from the green hydrogen plant would be: 
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2. Emissions Factor 

Emissionsgreen hydrogen=(Electricity Consumptionhydrogen production×Hydr

ogen Yield)×2 kg CO2/kg hydrogenEmissionsgreen hydrogen

=(Electricity Consumptionhydrogen production

×Hydrogen Yield)×2kg CO2/kg hydrogen 

Now, let's calculate the net CO2 savings: 

Net CO2 Savings=Emissionsconventional−Emissionsgreen hydrogen Net 

CO2 Savings=Emissionsconventional−Emissionsgreen hydrogen 

Net CO2 Savings=(221,440 MWh/year×0.5 kg CO2/kWh)−(Electricity Consumpti

onhydrogen production×Hydrogen Yield×2 kg CO2/kg hydrogen)Net CO2 Saving

s=(221,440MWh/year×0.5kg CO2/kWh)−(Electricity Consumptionhydrogen pro

duction×Hydrogen Yield×2kg CO2/kg hydrogen) 

The actual electricity consumption for hydrogen production and hydrogen yield 

would depend on the efficiency of the electrolyzer and other factors specific to 

the green hydrogen plant. 

Please note that these calculations involve some assumptions and estimations, 

and the actual emissions can vary based on the specific conditions and 

technologies used in the green hydrogen plant. It's recommended to obtain 

more precise data for the particular plant in question for a more accurate 

assessment of CO2 savings. 

Proposed Energy projects for Lapsset & Kenya 
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CONTACT US 

You can contact us with any of the following ways: 

Phone: 131-2211333 

Fax: 451 422114 

E-mail: [email] 

Website: [website] 
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EXECUTIVE SUMMARY 

Project Concept Report  

G L O B A L   P O S I T I O N 

Hydropower generation globally decreased by 15 TWh (down 0.4%) in 2021, 

declining to 4,327 TWh despite a step increase in capacity growth. The 

decrease was caused by droughts in several parts of the world, including Kenya. 

Nevertheless, hydro remains the largest renewable source of electricity, 

generating more than all other renewable technologies combined. In the Net 

Zero Emissions by 2050 Scenario, hydropower maintains an average annual 

generation growth rate of about 3% in 2022-2030 to provide approximately 

5,700 TWh of electricity per year. 

Kenya presents itself as highly vulnerable to climate change effects – this is a 

major problem and this problem can be resolved.  Kenya's water and sanitation 

crisis With a population of 53 million, about 28 million Kenyans lack access to 

safe water and 41 million lack access to improved sanitation. Growing water 

demand and water scarcity have turned into a notable challenge in Kenya. 

We are proposing five new Dams for hydroelectricity production with 

pumped hydro for security of supply.  Solar and Wind will provide the power 

for the pumped hydro projects. 

Hydropower registered an increment of 33% from 3,205.34 GWh in 2019 to 

4240.42 GWh in 2020. 

In general, the cost of a hydroelectric dam is around $1 million per megawatt 

(MW). That’s a lot less than the cost of building a coal or nuclear plant. The 

Federal Energy Regulatory Commission estimates that the average annual 

operating and maintenance (O&M) cost for a hydroelectric dam is between 

$0.03 – $0.04/kWh and this must be taken into account when considering 

supplying electricity t Lapsset Corridor @ $0.05 KWh. 

This is an Hydroelectricity Energy Review – Hydroelectric Dams and Pumped 

Hydro, a Detailed Technical offer will follow on these Renewable Energy 

technology mitigation measures. 
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CONCEPT 

 

Project Concept Report  

The Lapsset Corridor could be partly powered by a 796 MW  
Grand Falls Dam upgrade plus a further 500MW totaling of 
Hydroelectricity Dams together with pumped hydroelectricity 
backup 

 

 

 

 



122 
 

Table 1. 

 

 

 

Kenya - Boosting the economy 

Kenya is part of the African Great Lakes region and well-known for its safaris, 

diverse climate and geography, as well as expansive wildlife reserves. 

The economy of Kenya is the largest in East and Central Africa and has grown 

over the last seven years. Only about 20% of the population has access to 

electricity. The country’s technically feasible hydropower potential is about 

3,500 MW, though not even a quarter of that has been developed. 

There are no hydropower schemes currently under construction, but several in 

planning, such as The High Gand Falls scheme with 700MW or HPP Karura, 

both on the Tana River.  An additional 120 MW could be achieved by 

modernization and upgrading of existing facilities. There is also the potential 

for several small-scale hydropower plants, some of which should be pumped 

hydro. 

 

The government has a national energy strategy to boost the 

economy with the development of more hydropower. 
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ANDRITZ HYDRO  

ANDRITZ HYDRO’s activities in Kenya reach back to the 1960s, when the 

com-pany was involved in the initial installation of HPP Kin-da-ruma (72 MW). 

In 2010, ANDRITZ HYDRO received the order for the rehabilitation of this 

hydropower plant, which was successfully recommissioned in 2013. Other 

projects, such as HPP Masinga and the most recent order for HPP North 

Mathoyia, further strengthen the po-si-tion of ANDRITZ HYDRO in Kenya. 

HPP Lower Nyamindi and HPP South Mara 

The general EPC contractor JIANGXI Water and Hydropower Con-struc-tion 

Kenya Ltd. awarded ANDRITZ HYDRO with another two contracts to supply the 

complete electro-mechanical equip-ment, including two 930 kW Compact 

Francis turbines for HPP Lower Nya-mindi and one 2,200 kW six-jet vertical 

Compact Pelton turbine for HPP South Mara. 

The two small hydropower plants were developed as pilot projects to generate 

power for the Kenya Tea Development Agency (KTDA). Com-mis-sioning of both 

hydropower projects, which further secure independent electrical energy 

supply from two more installations under the management of KTDA Power 

Company, took place in August 2016. 

The Sir Adam Beck Pump Generating Station at Niagara Falls, which was built 

in 1957, is an Ontario Power Generation-owned and operated pumped-hydro 

storage system that uses off-peak electricity to pump water into its reservoir, 

which is then released during peak hours to turn turbines that produce up to 174 

MW of power.  This concept should be widely adopted in the e Lapsset Corridor 

project in Kenya to enhance the transition towards Net Zero. 

Hydroelectricity is the oldest form of renewable energy. It is the most developed 

renewable energy and has been used all over the world for centuries. 

Hydroelectricity harness energy in water flowing in rivers to produce electricity. 

In Kenya, hydro energy is a major source of electricity.  

According to Energy and Petroleum Authority (EPRA), Kenya has installed 

hydroelectricity capacity of 826.23 MW, roughly a third of total installed 

capacity [1]. Most of the hydropower plants are large hydro with capacity 

greater than 10MW while only 15 MW are small hydro plants.   

Kenya has significant hydropower potential which is estimated to be 6000MW. 

Of this potential, small hydro potential is projected to be slightly above 3000 
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MW. Hydropower potential is distributed across the country’s five major 

drainage basins namely; Mt Kenya, Man Complex, Aberdare Ranges, 

Cherangani Hills and Mt Elgon [2]. Tana River boosts the highest hydropower 

potential among the five areas with a potential of 790 MW. Five major 

hydropower stations in Kenya are located along Tana River.  
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PUMPED HYDRO 

 

Energy storage in Kenya: 

energizing the transition 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tomsop  

Fig. 1 An aerial view of the Goldisthal Pumped Storage Station, the largest hydroelectric power 

plant in Germany and one of the largest in Europe 
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Fig 2. Open Loop Pumped-Storage Hydropower 

 

Open-loop pumped storage hydro (PSH) is a type of hydropower system that 

involves two water reservoirs at different elevations and a pumping/generating 

station. Unlike closed-loop (or conventional) pumped storage, open-loop 

systems do not have a natural water source at the upper reservoir. Instead, 

they rely on water from external sources, such as rivers or lakes, to fill the 

upper reservoir when needed. Here's a basic explanation of how open-loop 

pumped storage hydro works: 

 



127 
 

Upper Reservoir (High Elevation): 

The upper reservoir is situated at a higher elevation and is typically filled with 

water from an external source, such as a river or lake. Unlike closed-loop 

systems, there is no natural inflow into the upper reservoir from a dedicated 

water source. 

 

Lower Reservoir (Low Elevation): 

The lower reservoir is located at a lower elevation. It is typically connected to 

the upper reservoir through a system of penstocks (large pipes). 

 

Pumping Mode: 

During periods of low electricity demand or when electricity generation is more 

cost-effective, surplus electricity from the grid is used to pump water from the 

lower reservoir to the upper reservoir. This process converts electrical energy 

into gravitational potential energy. 

 

Generating Mode: 

When electricity demand is high or during peak hours, water from the upper 

reservoir is released to flow back down through the penstocks to the lower 

reservoir. As the water descends, it passes through turbines connected to 

generators, converting the gravitational potential energy back into electrical 

energy. This generated electricity is then supplied to the grid. 

 

External Water Source: 

Open-loop systems rely on an external water source (such as a river or lake) to 

replenish the upper reservoir. This external water source does not necessarily 

have to be a dedicated watercourse associated with the power plant. 

Open-loop pumped storage hydro offers a way to store and manage energy in 

response to varying electricity demand. It provides a means of storing excess 

energy during periods of low demand and releasing stored energy during peak 

demand, helping to balance the grid and improve overall system reliability. 
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While closed-loop pumped storage systems are more common, open-loop 

systems can be a viable option in locations where suitable natural water 

sources are available for filling the upper reservoir. 

The height of a feed lake above a hydroelectric dam in a pumped hydro project 

can vary depending on a number of factors, including the specific requirements 

of the project and the available topography.  

Ideally, the height of the feed lake should be sufficient to create a significant 

head or pressure that can be used to generate electricity when the water is 

released from the upper reservoir to the lower reservoir. This head is crucial for 

the efficient operation of the hydroelectric system. 

In general, a higher elevation provides a greater potential energy, enabling a 

larger amount of electricity generation. However, there are practical 

considerations that might limit the height of the feed lake. These could include 

the availability of suitable topography, the distance from the prospective lake 

location to the dam site, and the cost and feasibility of constructing the 

necessary infrastructure. 
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Floating solar farms are becoming increasingly popular around the world 

because their unique design addresses multiple efficiency and city planning 

issues.  These floating apparatuses free up land in more populated areas and 

also reduce water evaporation. The cooler air at the surface also helps to 

minimize the risk of solar cell performance atrophy, which is often related to 

long-term exposure to warmer temperatures. 

The Floating Solar Farms can be put in any new lakes we build for Pumped 

Hydro, power coming from the lake solar PV arrays to pump the water back up 

to its own lake, which saves on taking any land for a solar farm. 

The height of a feed lake above a hydroelectric dam in a pumped hydro project 

can vary depending on a number of factors, including the specific requirements 

of the project and the available topography. 

 

Example - The Grand Falls Dam - Hydroelectricity enhancement - To determine 

the required head of water and the height of the feed lake above the 
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hydroelectric dam, additional information is needed. Specifically, the technical 

specifications and design requirements of the pumped hydro project would be 

necessary. 

However, it is possible to estimate the required head and height based on the 

power enhancement target of 796 MW. To generate this amount of power, a 

significant head would be typically required. 

In a typical pumped hydro project, the head is determined by the height 

difference between the upper reservoir (feed lake) and the lower reservoir 

(hydroelectric dam). The potential energy of the water is harnessed as it flows 

downhill from the higher elevation to the lower elevation, turning the turbines 

and generating electricity. 

A general guideline for pumped hydro projects suggests that a head of about 

200-300 meters (656-984 feet) is commonly used. However, this can vary 

depending on the specific project requirements and constraints. 

Given the desired power enhancement of 796 MW, it is reasonable to assume 

that a relatively high head will be required, potentially toward the upper end of 

the range mentioned above. This estimation can be used as a starting point, 

but it is essential to consult with experts and conduct a detailed engineering 

analysis to determine the precise head and height requirements for the specific 

pumped hydro project. 

It is not possible to determine an exact height without knowing the specific 

requirements and constraints of the project. A detailed engineering analysis is 

usually conducted to determine the optimum height for a feed lake in a 

pumped hydro project, taking into account factors such as the available water 

supply, target energy capacity, and cost-effectiveness. 
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Fig 3. Closed-Loop Pumped-storage Hydropower 

 

Closed-loop pumped storage hydro (PSH) is a type of hydropower system that 

involves two water reservoirs at different elevations and a pumping/generating 

station. Unlike open-loop pumped storage, closed-loop systems have a 

dedicated water source, typically in the form of an upper reservoir that is filled 

by a natural watercourse such as a river or stream. Here's a basic explanation 

of how closed-loop pumped storage hydro works: 
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Upper Reservoir (High Elevation): 

The upper reservoir is located at a higher elevation and is typically filled with 

water from a natural water source, such as a river or stream. This water source 

provides a continuous inflow to the upper reservoir. 

 

Lower Reservoir (Low Elevation): 

The lower reservoir is situated at a lower elevation and is typically located 

downstream from the upper reservoir. It may also receive the natural flow of 

the river. 

 

Pumping Mode: 

During periods of low electricity demand or when electricity generation is more 

cost-effective, surplus electricity from the grid is used to pump water from the 

lower reservoir to the upper reservoir. This process converts electrical energy 

into gravitational potential energy. 

 

Generating Mode: 

When electricity demand is high or during peak hours, water from the upper 

reservoir is released to flow back down through a penstock (a large pipe) to the 

lower reservoir. As the water descends, it passes through turbines connected 

to generators, converting the gravitational potential energy back into electrical 

energy. This generated electricity is then supplied to the grid. 
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Continuous Water Source: 

Closed-loop systems benefit from a continuous water source that refills the 

upper reservoir, ensuring a reliable and consistent water supply for the 

pumping and generating cycles. 

Closed-loop pumped storage hydro provides a means of storing and managing 

energy in response to varying electricity demand. It serves as a form of grid 

energy storage, helping to balance the supply and demand of electricity and 

providing grid stability. 

 

Closed-loop systems are more common than open-loop systems because they 

rely on a dedicated water source, making them suitable for a wider range of 

geographical locations. The availability of a natural watercourse for the upper 

reservoir is a key factor in determining the feasibility of closed-loop pumped 

storage hydro projects. 
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CALCULATION FOR THE SIZE 

OF A  PUMPED HYDRO PROJECT 

 

Calculating the size of a pumped hydroelectric power plant involves considering 

several factors related to the site and the desired capacity of the facility. The 

key parameters to be determined include the head (the difference in elevation 

between the upper and lower reservoirs), the flow rate of water, and the 

desired power capacity of the plant. Here's a simplified overview of the 

process: 

Determine Head (H): 

The head is the vertical distance between the water levels of the upper and 

lower reservoirs. It is a crucial factor in determining the potential energy 

available for power generation. The higher the head, the more gravitational 

potential energy can be converted into electricity. The head is usually 

measured in meters (m). 

Determine Flow Rate (Q): 

The flow rate represents the amount of water that can be circulated between 

the upper and lower reservoirs. It is typically measured in cubic meters per 

second (m³/s) or cubic feet per second (cfs). The flow rate is influenced by 

factors such as the size of the watercourses and the natural flow of water. 

Calculate Potential Energy (PE): 

The potential energy (PE) available in the system is given by the equation:  

 

PE=m⋅g⋅H  

where: 

m is the mass of water (in kg or other appropriate mass units), 

g is the acceleration due to gravity (approximately 9.81 m/s²), and 

H is the head (in meters). 
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Determine Power Capacity (P): 

The power capacity of the pumped hydro plant is the rate at which energy is 

converted. It is given by the equation:  

ρ⋅g⋅Q⋅H 

where: 

η is the efficiency of the system (a dimensionless value between 0 and 1), 

ρ is the density of water (approximately 1000 kg/m³), 

g is the acceleration due to gravity (approximately 9.81 m/s²), 

Q is the flow rate (in m³/s), and 

H is the head (in meters). 

 

Calculate Plant Size: 

The size of the pumped hydro plant, often measured in megawatts (MW) or 

gigawatts (GW), is determined by the power capacity and the desired 

operational characteristics of the facility. 

It's important to note that these calculations provide a basic overview, and a 

detailed feasibility study by engineers and experts is necessary for an accurate 

assessment of a specific site's potential and the required plant size. 

Additionally, environmental and regulatory considerations play a crucial role in 

the development of pumped hydro projects. 
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IMPORTANT FACTORS 

 
1. Ensure foundations are sound, not on compacted soil but concrete. 

2. Strong retaining wall that would not settle and crack or fail 

3. Roller compacted foundations 

4. Install High water level trips 

5. Build away from communities 

 

Building a Pumped Hydro Storage (PHS) dam involves several important factors to 

ensure its successful operation and long-term viability. Here are key considerations: 

 

1. Site Selection: 

• Topography: Choose a site with significant elevation differences between an 

upper and lower reservoir. The greater the elevation change, the more energy 

can be stored. 

• Geology: Assess the geological stability of the site to ensure it can support the 

weight of the dam and reservoirs. 

2. Water Availability: 

• Water Source: Ensure a reliable and sustainable water source for both the 

upper and lower reservoirs. This could be a river, lake, or other water bodies. 

• Water Quality: Assess the quality of the water to avoid sedimentation and 

erosion issues that could affect the efficiency of the system. 

3. Environmental Impact: 

• Environmental Assessment: Conduct thorough environmental impact 

assessments to understand and mitigate potential ecological effects, including 

impacts on aquatic life, vegetation, and local ecosystems. 

• Fish Migration: Implement measures to address the impact on fish migration, 

if applicable. 

4. Permitting and Regulation: 

• Regulatory Compliance: Ensure compliance with local, regional, and 

national regulations and obtain all necessary permits before construction 

begins. 
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5. Construction Materials and Techniques: 

• Dam Design: Develop a dam design that considers factors such as height, 

materials, and safety features. Consider both embankment and concrete dam 

options based on site characteristics. 

• Tunnelling and Penstock Design: Design tunnels and penstocks that connect 

the upper and lower reservoirs, considering factors such as length, diameter, 

and material. 

6. Energy Infrastructure: 

• Turbine and Generator Selection: Choose appropriate turbines and 

generators based on the desired capacity and efficiency of the system. 

• Transmission Lines: Plan for the construction of transmission lines to 

connect the hydroelectric power station to the electrical grid. 

7. Safety Measures: 

• Emergency Preparedness: Develop comprehensive emergency preparedness 

and response plans, including dam failure scenarios. 

• Monitoring Systems: Implement monitoring systems for dam stability, water 

levels, and other critical parameters. 

8. Lifecycle Costs and Financial Viability: 

• Cost-Benefit Analysis: Conduct a thorough cost-benefit analysis to assess the 

economic viability of the project over its lifecycle. 

• Maintenance and Repairs: Plan for ongoing maintenance and periodic 

inspections to ensure the long-term reliability and safety of the dam. 

9. Community Engagement: 

• Stakeholder Consultation: Engage with local communities and stakeholders 

to address concerns, gather input, and ensure the project aligns with 

community needs and expectations. 

10. Adaptability and Flexibility: 

• Technology Upgrades: Design the system to be adaptable to future 

technological advancements in hydroelectric power generation. 

11. Reservoir Management: 

• Water Management: Develop strategies for efficient water management, 

considering factors such as evaporation, sedimentation, and seasonal 

variations in water availability. 

12. Legal and Ownership Considerations: 

• Land Rights: Ensure clear land rights and ownership agreements for the areas 

surrounding the dam. 
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By carefully addressing these factors, project developers can enhance the likelihood of a 

successful Pumped Hydro dam project that meets both technical and environmental 

requirements. 
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HYDROPOWER IN KENYA 

 

Hydroelectricity is the oldest form of renewable energy. It is the most developed renewable 

energy and has been used all over the world for centuries. Hydroelectricity harness energy in 

water flowing in rivers to produce electricity. In Kenya, hydro energy is a major source of 

electricity. According to Energy and Petroleum Authority (EPRA), Kenya has installed 

hydroelectricity capacity of 826.23 MW, roughly a third of total installed capacity [1]. Most 

of the hydropower plants are large hydro with capacity greater than 10MW while only 15 

MW are small hydro plants.  

Kenya has significant hydropower potential which is estimated to be 6000MW. Of this 

potential, small hydro potential is projected to be slightly above 3000 MW. Hydropower 

potential is distributed across the country’s five major drainage basins namely; Mt Kenya, 

Man Complex, Aberdare Ranges, Cherangani Hills and Mt Elgon [2]. Tana River boosts the 

highest hydropower potential among the five areas with a potential of 790 MW. Five major 

hydropower stations in Kenya are located along Tana River. The table 1 below shows 

hydropower plants in Kenya and their capacity. 

 

Source: Ian Njuguna Kenyatta University – Hydropower in Kenya September 2022 

References: 
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DEFORESTATION 

 

Deforestation threatens Water supply 

 

Poverty-fueled deforestation threatens  - Mau Forest is East Africa’s largest native 

montane forest and Kenya’s largest water catchment. 

 

• Olpusimoru Forest Reserve is one of Mau Forest’s protected areas, but its forest cover has 

been greatly reduced by logging, fuelwood collection and other poverty- driven human 

pressures. 

• Beginning in 2018, thousands of families that had established themselves inside the forest 

reserve’s boundaries were evicted by the Ministry of Environment and Forestry, part of a 

wider push that saw more than 30,000 people evicted from the broader Mau Forest Complex. 

• Despite government intervention and civil society initiatives to assuage poverty in the 

region, signs of fresh logging, charcoal burning and overgrazing are evident in Olpusimoru 

Forest Reserve. 

 

OLENGURUONE, Kenya — Mau Forest covers some 2,700 square kilometres (1,042 square 

miles) in western Kenya, making it the largest native montane forest in East Africa. The 

forest is also Kenya’s largest water catchment area and feeds several lakes, including Lake 

Victoria. 

But Mau Forest is shrinking as its trees fall to human pressures. Even Mau’s protected areas 

are not immune. One of these is Olpusimoru Forest Reserve, which has been facing high rates 

of deforestation as people cut down trees for timber and fuelwood collection. 

Over the past 20 years, this forest has faced destruction from illegal loggers and encroachers 

who have extended their farming and grazing lands deep into the forest. By 2010, 

approximately 30 square kilometers (11.6 square miles) of Olpusimoru’s forest had already 

been impacted by logging, agriculture and illegal settlements, according to the Kenya Forest 

Service (KFS). Satellite data from the University of Maryland visualized on Global Forest 

Watch indicate the reserve lost a further 9% of its primary forest between 2011 and 2021, 

with preliminary data for 2022 showing deforestation continuing to eat away at remaining 

habitat. 

 

Beginning in 2018, thousands of families that had established themselves inside the forest 

reserve’s boundaries were evicted by the Ministry of Environment and Forestry, part of a 

wider push that saw more than 30,000 people evicted from the broader Mau Forest Complex 

to which Olpusimoru belongs. But when walking around the forest today, fresh signs of 

continued encroachment and damage to the forest are evident. Recent, widespread 

deforestation can also be seen in satellite data and imagery on Global Forest Watch. 
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FIVE HYDROELECTRICITY 

PLANTS 

 

Table 3. Dams suitable for Hydroelectricity in the Lapsset 

Corridor Five Dams generation will be 796 MW (Marked in Red) 

- 2023 

                               
 

 

 

Project Origin/Need  
Originating Office, Maintenance, field reviews 

 

Project Origin  
What or who is driving the project?  

Pavement Condition Survey, Traffic Operations, Safety Office, Public Input, MPO, etc. 

Project Need  

What problems need addressing?  

Pavement failures, capacity, adding or increasing turn lanes, signalization, crashes or other 

safety issues such as access, sub-standard guardrail or bridge rails, etc 

Project Description/ Intent/Concept  
Originating Office, SIO, Work Program Office, field reviews 

– What is being proposed to correct the problems? 

Recommendations for the project – Describe what is to be done. 

Resurfacing, widening, adding or extend turn lanes, shoulders, traffic signals, sidewalks, extend 

culverts, guardrail upgrade, realign intersection, modify turning radius, lighting, etc. 
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Table 4. Dams suitable for water supply in the Lapsset Corridor 
 

 

Kenya's water and sanitation crisis With a population of 53 million, about 28 million Kenyans lack 

access to safe water and 41 million lack access to improved sanitation. Growing water demand and 

water scarcity have turned into a notable challenge in Kenya. 
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Website for full details and documentation on each project can be 
found at: www.ppp.water.go.ke/dashboard 

 

http://www.ppp.water.go.ke/dashboard


147 
 

 

CONTACT 

 

Contact: 

 

Alan Brewer MSc 

Business Development Director 

 

PSECC Ltd  

39 Woodhay Walk, Havant, Hants, PO9 5RD, UK  

 

Email alan@psecc.co.uk    www.psecc.co.uk                                            

Tel +44 (0) 2392 471860   Mbl +44 (0) 7510 977203 
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SOLAR WITH FOOD  STRATEGY 

 

Project Concept Report  

 

C L I M A T E   C H A N G E 

Clean, affordable energy for all. 

COP28 indicated the importance of Adaption and to “Transition” into a Net 

Zero economy.  We have observed that the drought in Kenya’s ASAL regions 

had a detrimental effect on the most vulnerable communities, particularly 

pastoralists and small-scale farmers whose livelihoods are mostly dependent 

on the seasons of rainfall. This is due to the fact that Kenya had five 

consecutive rainy seasons that have been unsuccessful, beginning in October-

November-December (OND) of 2020 to ending in OND 2022.  It is anticipated 

that these vulnerable communities will require at least eight rainy seasons over 

the course of five years in order to properly recover from the consequences of 

the prolonged drought. 
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The main crops produced in Kenya are maize, beans, and pigeon peas (in terms 

of production area) or maize, tea, and potatoes (in terms of value)41. Maize is 

Kenya’s primary staple crop, grown throughout the country (except in arid 

areas). It is sensitive to drought and temperature, which makes it vulnerable to 

climate change. Nationwide, a production decline of 90,000 metric tons has 

been predicted.  Projections for maize cultivation under climate change suggest 

large regional differences. Before 2050, new maize production areas will be 

gained in central Kenya, particularly in highlands that were previously too cold 

for it43. Small yield gains are expected in areas along the Tanzanian border (Rift 

Valley). Total maize production in these areas may increase by 20%.  This is not 

the case in the ASALs, where production decreases of 20% will harm the 

already vulnerable sector. 

 

D R O U G H T 

The vagaries of drought felt frequently in Kenya in the recent times 

is as a result of cumulative rainfall deficits for many years.  In the last 20 years, 

we’ve had more failed rainfall seasons than is the normal. 

At the same time, there have been cases of rainfall seasons with intense rainfall 

episodes generating enormous rainfall amounts, however, the amounts do not 

seem to counteract the effects of the rainfall deficits.  In 2022 alone, we saw 

signs of a serious hydrological and ecological drought in many places and that 

caused a lot of anxiety and concern to the people and the government. 
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KENYA  CLIMATE STRATEGY 

President Ruto’s commitment 

President William Ruto in November 9, 2022 had arrived back from Sharm El-
Sheikh, Egypt where he attended the 2022 United Nations Climate Change 
Conference (COP27).  The President called on developed nations to invest in 
Africa to unlock its clean energy production potential citing wind power, 
geothermal electricity, and solar energy. 

National Electrification Strategy: achieve universal electricity service to all 
households and businesses by 2022 at acceptable quality of service levels. 
Produce 100 000 barrels of oil per day from 2022 and develop 2,275 MW of 
geothermal capacity by 2030.  Kenya has set out ambitious targets for 
geothermal energy. It aims to expand its geothermal power production 
capacity to 5,000 MW by 2030, with a medium-term target of installing 1,887 
MW by 2017.  Although there is significant political will and ambition, reaching 
these ambitious goals is a major challenge. 

Many current policies and programmes for agricultural development in Africa 
include components that have a distinctly spatial character: ideas of agri-
clusters and business hubs, of long-distance supply chains and value chains, of 
rural–urban linkages and of physical infrastructure projects.  One of the ways in 
which these ideas are being packaged and delivered is the agricultural growth 
corridor – a new spin on economic development corridors that has gained 
popularity in recent years. Combining physical infrastructure along transport 
and communication routes with place-based investment in agriculture and 
other sectors, corridor projects have received new life during the past decade.  
The emergence of agricultural growth corridors such as in Lapsset Corridor and 
other types of corridor with a prominent agricultural component will lead to an 
increase in GDP and wellbeing. 
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Three of the new Climate Smart Agricultural technologies 

     

Fig  1. Lapsset Corridor 
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CURRENT WATER SITUATION 

 

INTRODUCTION to the current water situation 

Before we develop the Lapsset Corridor to have the 500 m wide corridor with 

Agriculture along the 1,000 KM length it is important to understand the rainfall 

details now and for the future. To understand how the Agricultural sector will 

transform into a more sustainable model for Kenya we first need to determine 

and understand the current and future water availability.  We refer to the 

recent 2021 China report – “Water Scarcity in Kenya: Current Status, Challenges 

and Future Solutions”.  Water is an indispensable resource not only for 

sustaining all life but also for human socio-economic development. Global 

water demand is likely to surpass supply by more than 40% by 2030 and by 

more than 50% in the developing countries, especially in Sub-Saharan Africa. 

Consequently, over four billion people are facing severe water scarcity at least 

one month annually, while half a billion people experience severe water 

scarcity throughout the year. 

Furthermore, estimates show that by 2050, 90% of the 3 billion people are 

expected to be added to the population of those who will be from developing 

countries and areas facing challenges of clean water and sanitation.  Population 

increase will eventually result in reduced per capita availability of water. 

Table 1. Status of the main water catchment areas in Kenya 
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The water scarcity situation has worsened in most developing countries due to 

rapid population growth, economic development and urbanization which has 

made it so difficult to address the issue as well as providing adequate 

sanitation services.  A country is defined as water-stressed if the per capita 

water availability is below 1700 m3 per year.  Kenya is among the water-scarce 

countries across the world with per capita availability below 1000 m3 annually.  

The struggle for accessing clean and safe water is a problem experienced by 

more than 18 million people today.  Previous studies indicate that only about 

56% of the population has access to a clean water supply. Citizens mainly those 

in rural areas are forced to travel long distances of up to 8 miles to reach water 

that is highly polluted and even unsafe for human consumption.  

The growth of Kenya’s urban population and rapid urbanization of the rural 

areas is on the rise hence increasing domestic water demand, industrial and 

agricultural uses. However, challenges faced in the water sector, such as 

population pressure, water scarcity, climate change and water quality cannot 

be underestimated.  To achieve the 2030 Agenda, water scarcity is a priority 

issue to be addressed.  The increasing rate of wastewater production with 

inadequate wastewater treatment resources and systems that are insufficient 

has led to effluent discharge into river systems.  

This not only leads to the degradation of downstream ecosystems but also 

causes health problems to humans.  There is a dire need for developing 

countries to shift from current water management practices to sustainable 

ways such as water reuse as well as embarking on massive water development 

projects. Population growth has caused an imbalance between water demand 

and supply in the country.  This has led to a state of water crisis to the people 

hence incapable of meeting their water needs.  However, policy frameworks 

are enacted to enhance management of the resources.  

The China report reviews the status of management of water resources, some 

of the challenges of water scarcity in Kenya.  We hypothesize that a better 

understanding of water scarcity is important because it affects both the users 

and policymakers regarding the urgency to address the water crisis as well as 

their views on the most effective policies to address the crisis.  Therefore, we 

further examine future solutions in water management that will help in the 

improvement of the water sector, the policies and regulations set to ensure 

that water laws are adhered to. 

 



156 
 

Water Resources in Kenya 

Kenya’s natural renewable water resources mainly rely on little and fragile 

catchments covered by the montane forests in the country’s highland areas 

with a humid climate.  The main five water towers in the country include Mt. 

Elgon, Cherangani Hills, Mau Forest Complex, Aberdare Ranges and Mt. Kenya. 

However, they are the main sources of many rivers in Kenya, feeding into major 

lakes, including Lake Victoria, Lake Nakuru, Lake Naivasha, Lake Baringo, Lake 

Natron, and Lake Turkana. Kenya’s water resources are considered to be 

unevenly distributed, both across and within as shown in Figure 2 . The 

catchments contribute to over 75% of the nation’s surface water resources.  

Table 1 shows the condition of the main catchments. Currently, the 

government has a challenge in agricultural development sector and growth of 

the country’s economic status. 

 

Fig 2. Kenya Water towers 
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Encroachment of Water Catchment 

Kenya’s forest cover is currently at 6.99% of its land area which is below the 

Kenyan constitutional requirement of 10%. Kenya’s forests support five major 

catchment areas namely: Mount Kenya, Aberdare Range, Cherangani Hills, Mt. 

Elgon and Mau Forest Complex. 

These water sources are “Kenya’s water towers” as they form the upper 

catchment of all except one main river in Kenya.  These water catchment areas 

with a coverage of only 2% of the total land area provide important services to 

the economy of Kenya as well as supporting transboundary water bodies, 

underlying their regional and international importance.  Some activities like 

poor farming practices and deforestation lead to the degradation of these 

water catchment areas.  The catchment degradation has led to increased 

surface runoff, flash floods, reduction in infiltration, erosion and siltation 

among others. Protection of the catchment environment is vital for the security 

and sustainability of urban water supply and the minimization of water scarcity. 

These water towers have been damaged severely due to human 

encroachment, agricultural activities, rapid human population growth, illegal 

logging, charcoal burning, water pollution and other illegal abstractions by 

some industries and urban settlements.  Land cover changes may cause 

negative impacts both within the forest and downstream in the form of water 

shortages, health problems, and desertification as well. 
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Fig 3. Distribution of unprotected dug wells and surface water points in 

various regions across Kenya 
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Fig  4. Overall Kenya’s renewable water resources per capita 

 

 

Kenyans are consuming about 33 billion m3, of which their total renewable 

water resources only amount to 30.7 billion m3, this results in a difference of 

2.7 m3(16).  Additionally, some studies show that Kenya has 15% of its 

available water resources developed.  This water is not easily accessible due to 

the increase in costs of water access or even technical challenges. 
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RAINFALL FOR CROPS IN 

KENYA 

 

Rainfall required for crops in Kenya 

Nearly all of Kenya’s crop production is rain-fed (98%), and the small portion of 

irrigated land is primarily used for export crops. It is estimated that only 15% of 

the country (in the southwest) receives sufficient rainfall to support the growth 

of maize and similar crops, while another 13% is suitable for special dry farming 

or irrigated agriculture.  Rain-fed cultivation in the ASALs has a very high risk of 

crop failure (25-75% in semi-arid, and 75- 100% in arid areas)39 and is 

therefore extremely vulnerable to climate change.  Most farmers in the ASALs 

therefore resort to mixed agriculture (crops and livestock) or only livestock 

production.  The livestock sector, however, is also highly vulnerable to climate 

change due to limited water availability in the ASALs, where droughts have 

historically led to significant losses of animals. 

The African continent will be hardest hit by climate change.  There are four key 

reasons for this: 

• First, African society is very closely coupled with the climate system; 

hundreds of millions of people depend on rainfall to grow their food 

• Second, the African climate system is controlled by an extremely complex mix 

of large-scale weather systems, many from distant parts of the planet and, in 

comparison with almost all other inhabited regions, is vastly understudied. It is 

therefore capable of all sorts of surprises. 

• Third, the degree of expected climate change is large.  The two most 

extensive land- based end-of-century projected decreases in rainfall anywhere 

on the planet occur over Africa; one over North Africa and the other over 

southern Africa. 

• Finally, the capacity for adaptation to climate change is low; poverty equates 

to reduced choice at the individual level while governance generally fails to 

prioritize and act on climate change African climate is replete with complexity 

and marvels. The Sahara is the world's largest desert with the deepest layer of 

intense heating anywhere on Earth. In June and July 2019 the most extensive 

and most intense dust storms found anywhere on the planet fill the air with 
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fine particles that interfere with climate in ways we don't quite understand.  

The region is almost completely devoid of weather measurements yet it is a key 

driver of the West African monsoon system, which brings three months of rain 

that interrupts the nine-month long dry season across the Sahel region, south 

of the desert. For the decades following the 1960s and peaking in 1984, there 

was a downturn of rainfall of some 30% across the Sahel, which led to famine 

and the deaths of hundreds of thousands of people and the displacement of 

many millions. 

No other region has documented such a long and spatially extensive drought. 

Evidence points to Western industrial aerosol pollution, which cooled parts of 

the global ocean, thereby altering the monsoon system, as a cause.  The 

currently observed recovery of the rains is projected to continue through the 

21st Century, particularly over the central and eastern Sahel.  In southern 

Africa we are seeing a delay in the onset and a drying of early summer rains, 

which is predicted to worsen in forthcoming decades.  Temperatures there are 

predicted to rise by five degrees or more, particularly in the parts of Namibia, 

Botswana and Zambia that are already intolerably hot.  Meanwhile over Kenya 

and Tanzania, the long rains from March to May start later and end sooner - 

leading to an overall decrease in rainfall. 
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Solutions to Water Scarcity: Sustainable and Integrated Approaches 

Future prospects are important for the type of solutions that would be 

appropriate in solving water scarcity issues in Kenya. Different techniques have 

been used to solve the issue of water scarcity.  Water recycling and reuse are 

some of the reliable techniques which have been recognized as adaptive 

solutions to water scarcity, considering water reuse has the concept of a 

circular economy. However, the adoption of advanced technological solutions 

and practices that improve water use efficiency by users should be a primary 

goal for water management to reduce water loss, support the sustainability of 

water resources, and increase the economic profitability of water. 

Water Pollution 

Water pollution has affected water quality due to various pollutants such as 

chemical, microbiological, thermal pollutants among others.  Chemical 

contamination may result from the presence of excess nutrients, heavy metal 

contents, salinity, acidification, and changes in sediment loads.  However, 

microbiological contamination can result from the presence of either bacteria, 

viruses or protozoa present in water.  Studies indicate that 32.5% of industries 

and 14% of agriculture are key contributors to the economic development of a 

population [38]. In contrast, 80% of water pollution and contamination come 

from these two sectors. Growth and development of agricultural sector in 

Kenya have led to an increase in the use of fertilizers.  Agrochemicals eventually 

enter into water bodies causing pollution.  Furthermore, some industrial and 

the country government’s sewage plants may release partially treated or 

completely untreated effluents into the surface water sources containing high 

levels of toxic substances. As a result, this affects most people living in the 

urban informal settlements due to lack of access to clean water hence causing 

disease outbreaks affecting their health and livelihoods. 
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Encroachment of Water Catchment 

Kenya’s forest cover is currently at 6.99% of its land area which is below the 

Kenyan constitutional requirement of 10%. Kenya’s forests support five major 

catchment areas namely: Mount Kenya, Aberdare Range, Cherangani Hills, Mt. 

Elgon and Mau Forest Complex.  These water sources are “Kenya’s water 

towers” as they form the upper catchment of all except one main river in 

Kenya. These water catchment areas with a coverage of only 2% of the total 

land area provide important services to the economy of Kenya as well as 

supporting transboundary water bodies, underlying their regional and 

international importance.  Some activities like poor farming practices and 

deforestation lead to the degradation of these water catchment areas. The 

catchment degradation has led to increased surface runoff, flash floods, 

reduction in infiltration, erosion and siltation among others. Protection of the 

catchment environment is vital for the security and sustainability of urban 

water supply and the minimization of water scarcity.  

These water towers have been damaged severely due to human 

encroachment, agricultural activities, rapid human population growth, illegal 

logging, charcoal burning, water pollution and other illegal abstractions by 

some industries and urban settlements. Land cover changes may cause 

negative impacts both within the forest and downstream in the form of water 

shortages, health problems, and desertification as well. 

 

Solutions to Water Scarcity: Sustainable and Integrated Approaches 

Future prospects are important for the type of solutions that would be 

appropriate in solving water scarcity issues in Kenya. Different techniques have 

been used to solve the issue of water scarcity.  Water recycling and reuse are 

some of the reliable techniques which have been recognized as adaptive 

solutions to water scarcity, considering water reuse has the concept of a 

circular economy. However, the adoption of advanced technological solutions 

and practices that improve water use efficiency by users should be a primary 

goal for water management to reduce water loss, support the sustainability of 

water resources, and increase the economic profitability of water. 
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Water Scarcity and SDG 6: Clean Water and Sanitation 

Clean water and sanitation remain vital for the 2030 Agenda for Sustainable 

Development, yet Kenya has achieved less when it comes to ensuring the 

availability and sustainable management of water and sanitation for all.  The 

Sustainable Development Goal 6, target 6.4 relates to water use and scarcity, 

where it illustrates that: “By 2030, substantially increasing water-use efficiency 

across all sectors and ensuring the sustainable withdrawals and supply of fresh 

water in order to address water scarcity and substantially reduce the number 

of people affected by water scarcity.”  

The SDG guidance notes that a “high level of water stress can have negative 

impact on the economic development, increased competition and have 

potential conflict among different users, which calls for the effective supply and 

demand management policies as well as an increase in water-use efficiency.  

The key point for water managers and policymakers is that the portion of 

overall water that can effectively be used to meet demand at the right place 

can be enhanced by implementing appropriate policies or interventions, such 

as reducing the direct surface runoff through catchment restoration, water 

transport, and water storage technologies. 

Water Policy and Implications 

Water Act was enacted in Kenya to mainly provide the management, 

conservation, use and the control of water resources and for the regulation of 

rights to water usage; provision of regulations and management of water 

supply and sewerage services; to repeal the Water Act (Cap. 372) and 

provisions of Local Government Act; and other related purposes. The Act aims 

at improving the living standards among different people by ensuring proper 

access to water services. However, it provides management and development 

of water resources supply and sewerage development, intending to conserve, 

protect available water resources and allocate suitably and economically as 

well as supplying water in sufficient quantities to meet the various water needs 

while ensuring safe disposal of water.  This Act therefore clearly outlines 

methods and ways of ensuring that water is used to all and its provision is 

ensured and managed adequately and sustainably. 

Kenya has enacted policies at the national and regional levels to guide the 

conservation and management of its water resources.  Crucial reforms have 

been set up in the water sector that culminates in the enactment of the Water 
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Act of 2002 and the consequent formation of various Water Resource Users 

Associations (WRUAs) by the Water Resource Management Authority.  The 

National Policy on Water Resources Management and Development through 

the Water Act 2002 guides the water resources management and the provision 

of water services in the country.  The Water Sector Trust Fund (WSTF) was 

established under the Water Act and 

restructured from the Water Services Trust Fund to Water Sector Trust Fund 

(WSTF). The mandate of WSTF is financing water and sanitation services in the 

country. The establishment of these institutions aims to organize the water 

sector in the country and by ensuring that the anticipated universal access to 

water is achieved.  

The Water Act 2016 establishes a Water Resources Authority which is a 

regulatory authority mandated to perform the following functions:  

1) Formulation and the enforcement standards, procedures and regulations for 

the management and use of water resources and flood mitigation;  

2) Regulation of water resources use and management;  

3) Receiving water permit applications for water abstraction, water use and 

recharge and decision making, issue, vary water permits; and enforce the 

conditions of those permits. 

 

Integrated Approaches to Water Scarcity 

Based on the present water demand and the future national development 

plans, Kenya would face a huge gap between water demand and the available 

water supply in the years to come.  Sustainable development and management 

of water resources is therefore critical and should effectively be addressed by 

respective government institutions, various development partners, civil society 

groups and the private sectors. 

 Kenya can boost its water productivity in a short-term period by harmonizing 

and strengthening the existing and established multi-level water management 

bodies such as the Catchment Area Advisory Committees, Water Users 

Associations and Water Resource Management Authority. In order to improve 

the availability of a sustainable water supply, conservation and the restoration 

of national water catchment areas, as well as a strategic investment in the 

additional dams, is key. In addition, the construction of efficient water 
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treatment plants should be a priority for urban water and sewerage companies 

in order to facilitate water treatment and re-use.  

Green or nature-based solutions can help in the improvement of water supply 

and shortage, thus increasing water availability.  This is important particularly 

in the current world considering expectations that water shortage would 

worsen in Sub-Saharan Africa as a result of climate change drought risk causing 

the decline of water levels of dams and freshwater supply sources .  Water 

scarcity and security issues will be exacerbated by recent trends of climate 

variability and the consequent rise in droughts.  

Thus, climate-resilient water resource management will require an integrated 

strategy to ensure resilience for water-related policy making to address both 

short- and long-term impacts of climate change by balancing robustness with 

flexibility.  With future uncertainties and the likelihood of other potential 

infectious disease outbreaks, there is a need for robust adaptation options that 

have the primary objective of supporting sustainable water resource use. 

 

Conclusion 

Access to clean and safe drinking water is a problem faced by almost half of 

Kenya’s population.  The demand for adequate and clean water supply is rising 

due to the increasing population, and in the response to global aim in the 

achievement to meet Sustainable Development Goals (SDGs).  To address the 

water scarcity issues, a strategic plan has been put in place through the 

construction of large and medium dams to store water as well as investing in 

groundwater storage through managed aquifer recharge by making use of 

stormwater generated during the rainy seasons.  Some challenges such as 

forest fragmentation, poor water management and contamination of water 

sources are possibly solvable, the frequency and droughts and floods 

occurrence are an indicator of climatic change which is likely to become more 

unpredictable in the future. 
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When considering largescale Agricultural activity then consider also energy 

requirement – Solar Farms & Solar Harvesting the Sun Twice. 

Large 50MW Solar Farms will provide electricity for irrigation water pumping to 

the largescale farms and Cities along the Lapsset Corridor 
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Another new Smart Technology project 

Fig  5. Solar PV with food project already in Kenya 

Our partners have built the first Solar PV with food project already in Kenya  

“Harvesting the Sun Twice” 

 

40% savings in water and in some cases 300 increase in growth of 

crops due to shading aspects. 
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PSECC Ltd are working with the University of Sheffield in order to promote the 

Harvesting the Sun twice project in the Lapsset Corridor if required. 

 

PSECC ltd was the lead company along with the University of Greenwich on a UK 

Government funded project by Innovate UK working with partners in Ghana the 

Food Research Institute on a Cassava processing equipment plant. The University 

of Greenwich will support this Lapsset Corridor project. 
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a PSECC Ltd initiative 
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Water from Dams can be channeled in canals across Agricultural Corridor and 

the canals covered with Solar PV to provide additional renewable energy for 

irrigation, refrigeration of crops when harvested and general agricultural use in 

order to develop a good agricultural base in the Lapsset Corridor. 

 

 

 

 

 



173 
 

 

Another Smart technology is a Kenya BIO-FUELS (E-10) PROGRAMME - THE 

BIOFUELS PROJECT For Lapsset Corridor 

President Ruto to take steps towards curbing Greenhouse Gas (GHG) emissions 

in the Transportation Sector of the economy.  This could lead to the 

establishment of a new LCDA Renewable Energy Division of with the 

responsibility to nurture a National Initiative for the development of 

sustainable Biofuels Industry Programme for Kenya through partnership with 

accredited investors. 

We are pleased to present OSNO Biofuels Project in the Lapsset Corridor, the 

first Biofuels Project in the Kenya Biofuels Programme to drive the alternative 

renewable energy pursuit of the Government E10 Policy. 

OBAX USA is a forward-looking USA energy and engineering company, doing 

business across the globe with offices mainly in the USA and Nigeria. OBAX USA 

major focus areas include, front-end-engineering-design (FEED), developing oil 

& natural gas processing assets (Offshore/Onshore), liquefied natural gas 

(LNG), Pipelines & Storage, tanks, industrial facilities, refining, chemicals. It also 

covers engineering, procurement, construction, installation (EPCI) and 

operations & maintenance (O&M) activities. 
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In response to the international aspiration to tackle Global Warming and 

mitigate the negative impact of Climate Change, the Kenya Government, 

mandated -  

We are qualified as major technology partner, OBAX USA currently will 

establish a Special Purpose Vehicle (SPV) with LCDA to execute the industry 

programme of the Kenya Automotive Biofuels sector. Possible Kenya mandate 

could specify E10 policy (10% Blend of Fuel-Ethanol in PMS) and the B20 policy 

(20% Blend of Biodiesel in Petro-Diesel) as the fuel quality standards for the 

transportation sector. This Biofuels Fuel Programme emanated from the Paris 

environmental Accord signed by many Presidents in 2016. 

 

 

To kick-start the production of Bio-Fuels in Kenya, the partnership between 

OBAX, PSECC Ltd, Headway USA the Government of Kenya for this project 

hopefully will lead to the formation of a special purpose vehicle (SPV) known as 

Kenya Sunshine Biofuels Company Limited where States can join the 

partnership for providing land for the production plant (refinery) and cassava 

plantation farms. 

Lapsset Corridor Development Authority (LCDA) and the British Petroleum 

company (BP) will be the off-takers of all the ethanol production in Kenya. The 

Government Renewable Energy Division and OBAX shall produce all the E10 

needed in Kenya now and in the future and will therefore build six (6) ethanol 

plants across the country using cassava or sugarcane to be grown in each State 

in the Lapsset Corridor. Our enthusiasm is hinged on what we could achieve 

together with the other projects in the Kenya Biofuels Programme, it is our 

hope that when Lapsset Corridor (the first project in the programme) is 

accomplished, it would promote a sustainable ethanol value chain in Kenya, 
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improve livelihood for out- growers/small-holder farmers and contribute to the 

global agenda by reversing global warming through Clean Development 

Mechanism initiatives such as any Biofuels Programme. This initiative will also 

maintain the right balance between business growth, environmental protection 

and social responsibility by fostering sustainable development while 

guaranteeing investors’ returns. 

 

Fig 6. To serve as an example to Kenya – our Nigeria project: 
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Fig 7.  
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TIMELINE 

Table 2. 

Following is the tentative timeline of the Solar PV food programme, divided into 3 phases:  

Phases  Name  Description  Time Frame 

Phase 1:   Implementation / 
Feasibility 

Strategic pathway 2024 

Phase 2:  
 

Five Solar Farms 1,500MW 2024 to 2026 

Phase 3:  Bioethanol plant 
Harvesting the Sun 

Twice (Ten) 

341 M Ltrs 
 

500MW 

2024 to 2007 
 

2024  to 2030 

Fig 8. 
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Management Summary of Solar Irrigation for Crops 

Intec’s and Swissjoule and local associates are developing several Solar Irrigation 

project initiatives in the Area of Turkey and hopefully soon in Kenya. 

Within the last year the cost of energy has doubled to power the pumps for 

irrigating crops as pistachio, corn, grain, rapeseed, produce, cotton or fruit trees. 

The following OBAX information describes to replace power from the grid with 

renewable Solar power. 

The applying irrigation associations received authorization by parliament to re-

structure and organize energy supply independently. This is based on the 

legislation for renewable Energy. 

Water for irrigation is pumped out of the reservoir at Atatürk dam and runs in 

open canals up to 100 km to the plantations. During last mile distribution, 

delivered amounts are metered and invoiced to the farmers by the applying 

irrigation association. 

Replacing all the power consumed over the vegetation period requires a 100 

MWp solar plant. As net metering is offered for the given purpose, the financials 

are straight forward. 200.000 MWh p.a. are consumed. Cost for this has doubled 

to a current rate of 0,1014 $ / kWh. 

After obtaining energy license the current rate for off-taking is at the same 

0,1014 $ / kWh, This tariff will be used for paying interest and paying back. 

Based on a Capital Expenditure of 900 $ / kWp full payback is possible within 6 

Years. 

Based on the local legislation a utility has to off-take electricity created, if the 

installation is furnished with a production license. To utilize this mechanism as a 

payback warranty to the financier, the utility will accept a declaration of 

assignment of funds directed to the financier.  Declaration of assignment in 

combination with the transfer of ownership of the SPV owning the installation 

will grant the funds to pay back incl. 8% interest. 

 

The below describes a first pilot project of 100 MWp. Other local irrigation 

associations will account to a total installation size of 435 MWp in the region 

only. 
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Next to a financing solution as described below, a PPP structure can be 

discussed. In this case the public partner will receive Shares of the SPV according 

to the repayment of the debt and reduces the payments for the energy self-

consumed. This structure will be provided upon request. 

After acquisition of financing for this 1st pipeline, other regions will be acquired 

with the same blueprint and methodology. 

All players are more than committed to replace power from the grid and get 

independent from all kinds of cost fluctuations. 
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COSTS 

Fig 9. OBAX Bioethanol plant Financials 

 

Example of a 100MWp Solar PV Irrigation installation in Turkey 

The details of the indicative cost are provided below (Kenya will be dependent upon exact criteria):  
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Table 3. 
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Fig 10. 

Table 4. 

Items Cost  

PSECC Ltd coordination 
 

Coordinator  To Be Determined 

Project Manager  To Be Determined 

 

As many other countries also Turkey and Kenya are facing high electricity cost. 

The climate conditions in the area require irrigation to support the growths of 

the crop from March to November.  From December to February there was so 

far just a little need for irrigation. 

According to information of the irrigation association the consumption in 2021 

was around 197.000 MWh.  Current figures show a comparable consumption in 

2022.  Whereas the power needed for irrigation was nearly unchanged, the 

cost of consumption skyrocketed:  In 2021 the irrigation association paid 

around 14 M. $ or 0,0710 $ / kWh.  In 2022 the association already paid 18 M $ 

or 0,1467 $ / kWh.  However for the following planning a realistic 0,1014 $ / 

kWh shall be considered as the income for the serving (repayment and cost of 

financing, interest, annuity) of a potential financier. 
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Off-taking 

As this project and the associated pipeline of projects of other irrigation service 

providers is clearly in the public interest and supports the stability of the 

agricultural sector, the off taking utility has offered net metering. 

Implies that 100 % of the generated electricity can be evacuated independent 

from season or demand and fully consumed when needed.  Net metering does 

not require any payments or deductions for feeding in or additional cost for 

consumption. 

Considering last year consumption of close to 200.000 MWh, break even for 

the installation size to fully cover consumption is around 100 MWp. 

 

Securities 

Currently the following securities are envisioned. 

1. The applying organization will incorporate an SPV and transfer the 

ownership of the SPV including the fully commissioned installation itself 

as a security to the financier. 

2. After acquisition of the energy production license, the local utility has a 

legal obligation to off-take the electricity produced by the license holder. 

The off-taker has already provided a declaration of assignment. With this the 

utility grants to transfer the earnings of the electricity delivered directly to the 

financier. This implies that the financier has a secured payback of 20,4 M $ 

(Year 1).   Over the first 5 years of operation the declaration of assignment 

covers the payback of the full loan incl. an interest of 8%. 
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Fig 11. 
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Fig 12. 
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Fig 14. 
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REVENUSE-SMART AGRITEC 

Table 5. 

Solar Irrigation Twenty-year Projections 
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SMALL MODULAR REACTOR  

 

Rolls-Royce Small Modular Reactor (SMR) has been established with a clear 

vision to deliver clean, affordable energy for all. 

COP28 indicated the importance of Adaption and to “Transition” into a Net Zero economy - Kenya 

targets to kick off the construction of its first nuclear power plant in 2027 as the country seeks to 

further diversify its energy generation amid rising demand and push for zero-carbon energy. Our world 

and Lapsset Corridor need more low-carbon clean power than ever. Rolls-Royce SMR Ltd has been 

established to develop an affordable Nuclear power plants that generate electricity using a small 

modular reactor - an intelligent way to meet our future energy needs.  To achieve this goal, speed and 

certainty are critical. Because Rolls-Royce SMR is able to produce a repeatable factory-built power 

station, that relies on tried and tested nuclear technology, it can be constructed and made operational 

far more quickly than conventional bespoke nuclear design and build technology. 

PSECC Ltd & Afri-Fund Capital introduce the Rolls-Royce SMR to Lapsset Corridor – this approach 

lowers cost, reduces uncertainty and risk for the Government of Kenya and developers and crucially, 

allows Kenya to address their urgent need for low carbon energy. 
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ADVANTAGES 

 

Nuclear energy is the most powerful source of                                                                                                                                                                           
‘always on’ clean energy, however, it must be                                           deliverable, scalable and cost 
competitive for it to be widely embraced.                                                                                               Rolls-
Rolls-Royce SMR Ltd has designed a factory built                                                                                                  
nuclear power plant that will offer clean,                                                                                                  
affordable energy for all. 

• Proven technology for 60 years of use 

• Fast deliver – less build time 

• One tenth the size of a conventional plant 

• Lower environmental / ecological impacts 

• Small footprint 

• Less complex construction 

• Reduced Risk 

• innovative delivery 

• Business experts 

• Lower running costs 

• Climate Change Mitigation 

• Transition to Net Zero 

• Stable long-term Energy 

• Clean, affordable Energy for all 

• Low-cost Baseload Electricity 

• Scalable 

• Can support Green Hydrogen plants 
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• PROVEN ESTABLISHED   

TECHNOLOGY 

 

Small Modular Reactor (SMR) 
 

• Rolls-Royce SMR uses established nuclear technology and knowhow, to offer a sustainable, 

low cost, repeatable and scalable product, that can be rolled out in Kenya and Lapsset Corridor 

and around the world. 

 

 

 
 

 

Rolls-Royce company Market deployment markets - could be of interest to Kenya 
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The Kenya Government have a fifteen-year Nuclear programme - www.nuclear.co.ke 
The Nuclear Power and Energy Agency, formerly Kenya Nuclear Electricity Board (KNEB), is a 
State Corporation established under the Energy Act 2019. It is charged with the responsibility 
of promoting and implementing Kenya’s Nuclear Power Programme, carrying out research 
and development for the energy sector. 
 
Towards attainment of its mandate, the Nuclear Power and Energy Agency shall develop 
policies and legislation, undertake public education and awareness, identify suitable sites for 
the construction of Nuclear Power Plants; carry out research, development and innovation on 
energy technologies as well as capacity building for the energy sector. 
 
Rolls-Royce plans to build small nuclear power plants in Britain that Kenya could utilise over 
time. 
Backed by the government and other investors, the industrial giant proposes to build as many 
as 16 generating plants. 
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A UK SMR will deliver growth for the economy of Kenya  
 
Solid foundations 
 
Our SMR generates power in the same way as a larger nuclear reactor. Energy is generated by 
splitting uranium atoms to create steam, turn turbines and produce electricity. The process 
produces no carbon emissions.  One of the key innovations lies in its foundations. A seismic 
bearing pad resting on a specially engineered platform acts as a giant shock absorber to 
neutralise movement from any seismic activity. 
 

Teaming up to bring SMRs to the UK an International markets 
 
We have brought together a cross-sector collaboration of engineering, manufacturing and 
construction partners working to make our SMR vision a reality. 
 
Our aim is to be part of a joint venture manufacturing and assembling small nuclear power 
stations for customers such as utility companies. The UK SMR Consortium plan could embed 
long-term jobs, skills and prosperity in communities across the UK. 
Further afield, SMRs could make clean, low carbon nuclear power available to remote 
communities, small countries and emerging economies across the world. 
 
A Small Modular Reactor (SMR) programme represents a once in a lifetime opportunity for UK 
nuclear companies to design, manufacture and build next generation reactors to meet the 
UK’s energy needs. The UK Government has the chance to maximise British content, creating 
and sustaining intellectual property, high-tech, high-skills employment, a reinvigorated UK 
supply chain and positioning the country as a global leader in innovative nuclear technologies 
that present tremendous opportunities in international export markets. 
Rolls-Royce believes a UK SMR programme has the potential to deliver: 
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Rolls-Royce believes its SMR design will: 
 
•Provide 220MW to 440MW of power, depending on the configuration, that’s the equivalent 
of up to 150 onshore wind turbines. 
 
•Supply power to the grid in a timely manner at lower cost to the taxpayer and consumer, 
generating electricity that is at least as cheap (per MW) as power generated by today’s large-
scale reactors – potentially even cheaper when SMRs go into volume production. 
 
•Represent the lowest risk by using proven technology and best value by using a high degree 
of commercial or standardised off-the-shelf components. 
 
•Open up opportunities for UK supply chain companies to enter into volume manufacturing 
as over 75% of the 
design (by cost) is modular. 
 
•Appeal to a UK commercial or international utility company or power station operator. 
 
•Be so compact (16 metres high and 4 metres in diameter) it can be transported by truck, 
train or even barge. 
 
•Sit within a power station that would be roughly five and half times the size of the pitch at 
Wembley, which is just one-tenth the size of a typical large-scale reactor site (40,000m2 vs 
400,000m2). 
 
•Take just 5 years from the start of construction to the generation of the first electricity. 
 
•Be up and running by 2028, maximising the UK’s first-mover advantage in the race for 
exports. 
 
•Minimize operating costs such as refueling and the burden of decommissioning. 
 
•Last for 60 years. 
  

A UK SMR will deliver growth for the economy – possible for Kenya 
 
A Rolls-Royce - led UK SMR solution will deliver an estimated Gross Value Added (GVA) indirect 
contribution of £71bn to the UK economy, according to our research. 
A peak benefit of 40,000 UK jobs will be created over the new build phase (2030 – 2050), with 
jobs split 60:40 between direct employment in the SMR Supply Chain and indirect 
employment in supporting areas.  An UK SMR programme based on 7GWe in the UK and a 
conservative international export of 9GWe could deliver a total benefit to the UK economy of 
£188bn for the period 2015 to 2115, according to Rolls-Royce estimates, with the majority 
(£100bn) in the period 2030 to 2050.  This includes a direct benefit of around £117bn, which 
will be created through the development, manufacture, operation, exports and 
decommissioning of SMR plants. 
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In comparison, UK Office for National Statistics (ONS) data from 2014 showed that nuclear 
energy provided £3.5bn to the UK.  Kenya will experience GDP growth as a result of Nuclear 
Energy. 

Rolls-Royce will help deliver one of UK’s largest engineering collaborations 
 
Development of the UK SMR plant promises to be one of the largest national engineering 
collaborations ever undertaken and Rolls-Royce is ideally placed to champion a British 
consortium. We are the largest employer of nuclear engineers and scientists in the country 
and with our decades of experience in producing compact nuclear pressure water reactors 
(PWRs), we believe we can meet the needs of the SMR opportunity in the civil energy market. 
 
Our nuclear business includes many of the key capabilities needed to undertake an SMR 
design and build programme. We have 3,000 highly experienced engineers working today on 
key nuclear island design, manufacturing, procurement and operational support covering the 
entire lifecycle from inception to life extension and decommissioning, Job creation for Kenya 
will also result. 
 
We are the only private Western reactor designer that is also a reactor plant operator, as we 
have responsibility for the operation of the onshore test reactor in the UK. We operate two 
further nuclear licensed sites: a nuclear core manufacturing facility for naval reactors and an 
engineering site, both situated in Derby. This combination of capabilities is matched by only a 
small number of organisations worldwide.  We have been a nuclear reactor plant designer 
since the inception of the nuclear submarine programme in the UK.  in the 1950s. Since then, 
Rolls-Royce has designed reactors for seven classes of submarine and two separate land-
based prototype reactors. We have developed three separate reactor generations and each 
has seen significant improvements in reactor plant performance, core lifetime and safety. 
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In addition Rolls-Royce led the development of the first integral reactor design during the 
1980s and early 1990s. This reactor, designated “SIR” (Safe Integral Reactor), was 330 MWe 
in power, and is arguably the starting point for all subsequent integral reactor designs. 
Rolls-Royce has been working on the genesis of the SMR development programme for civil 
nuclear applications since the early 1990s. 
 

Bringing together Britain’s best brains 
 
A Rolls-Royce - led UK SMR Programme will utilise a broad range of interdisciplinary technical 
expertise to deliver a commercially viable, sustainable solution to energy security using low-
carbon technology. We would also look to utilise support available through regional and local 
government. 
 
In partnership with UK Government, Rolls-Royce formed the Nuclear Advanced 
Manufacturing Research Centre (NAMRC) in Sheffield and has continued to support it with 
funded manufacturing development activity. Rolls-Royce has also established a network of 
over 25 University Technology Centres (UTC) in the UK and is currently funding a variety of UK 
University research programmes. We would expect our Consortium to involve a broad range 
of research organisations including the NAMRC, The Welding Institute (TWI) in Camdridge, the 
Manufacturing Technology Centre (MTC) in Coventry, The University of Birmingham, The 
University of Cambridge, The University of Derby, Imperial College London, The University of 
Manchester, The University of Oxford, The University of Sheffield and The University of Surrey. 
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CLIMATE CHANGE 

MITIGATION 

 

The Small Modular Reactor (SMR) business is one of the ways that Rolls-Royce is 
helping to ensure the UK and other Countries continue to develop innovative ways 
to tackle the global threat of climate change – our plants are ZERO carbon emissions. 

With the Rolls-Royce SMR technology, we have developed a clean energy solution which can deliver 
cost competitive and scalable net zero power for multiple applications - from grid and industrial 
electricity production to hydrogen and synthetic fuel manufacturing. 

Rolls-Royce brings together global industry leaders in energy generation and engineering, who will 
harness the potential of this ground-breaking approach to sustainable nuclear power. 

Climate Change Mitigation 

Rolls-Royce is a Great British company and has developed the SMR technology as a solution to global 

energy security.   
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ALIGNMENT WITH LAPSSET          

CORRIDOR STRATEGY 

 

Kilifi and Kwale our ideal sites for Nuclear Energy Plants 

Kilifi and Kwale are counties in Kenya, and they are part of the LAPSSET Corridor project - Kilifi County 
is located on the coast of Kenya, and Kwale County is also situated on the coast, to the south of Kilifi. 
Kenya targets to kick off the construction of its first nuclear power plant in 2027 as the country seeks 
to further diversify its energy generation amid rising demand and push for zero-carbon energy. 

     

Kenya plans to utilize nuclear power for electricity generation by 2034 in order to meet its 
decarbonisation targets, improve stability and reliability of supply as well as lowering the cost. Energy 
Principal Secretary Alex Wachira says nuclear energy would provide a suitable baseload alongside 
geothermal to help spur Kenya’s economic development – PSECC Ltd recommend Rolls-Royce to Kenya 
for consideration. 

Energy Ps Alex Wachira addressing the delegates for Nuclear power infrastructure development 
training. “Nuclear energy is an indispensable tool for achieving the global sustainable development 
agenda. It has stood as a beacon of promise in this regard, offering clean, reliable, and continuous 
energy generation,” said PS Wachira. 

Delegates drawn from seventeen countries will be in Mombasa for two weeks for the Interregional 
Training Course on Nuclear Power Infrastructure Development. The delegates are drawn from Algeria, 
Egypt, Senegal, Uganda, Zambia, Nigeria, Ghana, Ethiopia, Bangladesh, Sri Lanka, Indonesia, Mongolia, 
Thailand, Turkey, Jordan Poland and Kenya. 

Acting CEO of the Nuclear Power and Energy Agency (NuPEA) Justus Wabuyabo told the Business Daily 
the agency has advanced plans to float international tenders for the construction of the in either Kilifi 
or Kwale counties. 

The revelation follows approval by the International Atomic Energy Agency (IAEA) in 2021 for Kenya to 
go ahead with setting up the infrastructure for the plants. 

“We will do the bidding stage, as anytime between 2026 and 2027 and start construction in 2027. 
Construction ranges six to ten years so we are looking at 2034-35 to commission the first plant,” Mr 
Wabuyabo said. 
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“We are now focusing on Kilifi and Kwale as our ideal sites. They have met most of the criteria but 
before we determine the final site we have to do a detailed scientific study as provided for by IAEA like 
seismic tests,” he added. 

The plant is expected to have a capacity of 1,000 Megawatts (MW), which if successfully delivered will 
be key to helping boost the electricity supply to the economy and help reduce reliance on dirty thermal 
plants. 
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TENTATIVE TIMELINE  

 

Following is the tentative timeline of the Nuclear programme, divided into 3 phases:  

Phases  Name  Description  Time Frame 

Phase 1:   Implementation / 
Feasibility 

Strategic pathway 2027 

Phase 2:  
 

Small Modular Reactor 470MW 2028 

Phase 3:  Small Modular Reactor 470MW 2031 

 

COST 

The details of the indicative cost are provided below (dependent upon exact criteria):  

 

Title Cost (USD) MWh per year 

Phase 1. Implementation / Feasibility 
Study / EIA etc (approximately) 

       $300,000 
 

Phase 2. Small Modular Reactor $2.90 Billion Approximately 4 million MWh 

Phase 3. Small Modular Reactor $2.66 Billion Approximately 4 million MWh 

 

Items Cost  

PSECC Ltd coordination 
 

Coordinator  To Be Determined 

Project Manager  To Be Determined 
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REVENUE 

PSECC Ltd calculations (to be confirmed by Rolls-Royce once plant is 

operational and O&M considered) – indicative. 

 

Items Revenue (USD) 

 Yearly Energy Generation from 470MW plant producing 4 million MWh 
– electricity sold at $0.05 KWh 

$200 Million 

  Government 35% share of revenue per year $70 Million 

  Total revenue generation over 60 years 

Total Government revenue share over 60 years 
 

$12 Billion 

$4.2 Billion 
 

 

CARBON DIOXIDE SAVINGS 

Nuclear Energy plant Savings in Carbon Dioxide per year 
1 4.7 Million (tCO2) 

2 4.7 Million (tCO2) 

 

Proposed Energy projects for Lapsset & Kenya 
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ASSURANCES  

• Baseload Electricity supply to Lapsset Corridor – 4 Million MWh per year 

• Proven track record 

• Low-Cost electricity supply, We have 3,000 highly experienced engineers 

• Revenue Generation for the Government of Kenya 

• Carbon Dioxide savings of 4.7 million (tCO2) per year to help Net ZERO 

 

 

CONTACT US 

You can contact us with any of the following ways: 

Phone: +44 (0) 2392 471860 / Mbl: +44 (0) 7510 977203 

E-mail: alan@psecc.co.uk 

Website: www.psecc.co.uk 
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EXECUTIVE SUMMARY 

COP28 indicated the importance of Adaption and to “Transtion” away 

from Fossil Fuels, however if Kenya still wanted to have coal fired power 

stations then have Clean Coal technology as part of a transition program.  

Kenya had plans to set up a 960MW coal-fired power plant in Kitui in the 

Lapsset Corridor, which will be Kenya’s second coal project after the Lamu 

coal plant.  This is, according to the Government treasury’s report for 

public-private partnership (PPP) projects which has flagged the power 

plant as among the proposed State mega undertakings at the time. 

PSECC Ltd & Afri-Fund Capital introduce Carbon Capture Clean Coal Technology and also Underground 

Coal Gasification (UCG) takes advantage of the same chemical reactions of coal to produce product 

gases, as those occurring in conventional gasifier reactors. The main difference is that in UCG the 

underground coal seam itself becomes the reactor, so that the gasification of the coal takes place 

underground instead of in a manufactured gasification vessel at the surface.  Obviously, this has the 

one great cost-saving and simplifying advantage of not requiring the coal to be mined in order to be 

gasified.  UCG eliminates the need for mining, and the dangers to miners and environmental 

degradation that are associated with it.  It also makes deep or difficult to access coal seams into usable 

energy assets, as only one-sixth to one-eighth of the world's coal reserves are economically mineable.  

Scientists estimate that with UCG, the U.S. usable coal reserves could increase by 300%, this might be 

the case also for Kenya. 

Let us make Kitui Coal plant 

Clean 
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960MW in size 

The power plant could still be situated on 

eastern side of Mui Basin in Kitui County via 

an IPP (independent power producer) 

framework. The Energy ministry, the 

contracting authority, says the coal project 

will help diversify Kenya’s power mix and 

drive growth. 

Kenya has in recent years discovered coal 

deposits within the Mui Basin in Kitui, having 

struck more than 400 million tonnes with 

further exploration ongoing but mining yet to 

begin.  Electricity will be priced in the same 

range as geothermal power at US $7.52 per 

unit, almost a third of what diesel-fired 

plants charge on average. (PSECC Ltd aim for 

$0.05 KWh).  

COAL USE 

What is coal used for in society…. 

Coal has historically been used for various 

purposes in society due to its energy content 

and versatile properties. However, its use has 

been evolving, and in recent years, there has 

been a global push towards cleaner and more 

sustainable energy sources.  

 

Kenya has announced plans for its second 

coal-fired power plant, following finding coal 

deposits in Kitui. Feasibility studies are being 

launched to assess the possibility of 

developing the power plant in the town east 

of Nairobi. 
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AMERICA’S FIRST 

CLEAN COAL PLANT 

Example - Petra Nova project, not far outside of 

Houston, captured carbon dioxide from the process 

of coal combustion for the first time in September, 

and has now piped 100,000 tons of it from the plant 

to the West Ranch oil field 80 miles away, where the 

carbon dioxide is used to force additional oil from the 

ground. The companies say that the plant can capture 

over 90 percent of the carbon dioxide released from 

the equivalent of a 240 megawatt, or million watt, 

coal unit, which translates into 5,000 tons of carbon 

dioxide per day or over 1 million tons per year. 

They’re calling it “the world’s largest post-

combustion carbon capture system.” 

 

FUNDING (BEING ARRANGED) 

 

Description Purpose Amount 

Feasibility Study for Lapsset 
Plants 

Pass EIA and cost criteria to meet $0.05KWh 
for electricity supply to Lapsset Corridor 

$300,000 
(dependent uopn 
exact criteria) 

EPC Build costs 
 

Constructiuon of Clean Coal Plant  
 

To be determined 
 

Carbon Dioxide savings Climate Change Mitigation 14.28 million tons year 

 $210,000.00 
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EXIT STRATEGY & 

NEW STRATEGY 

The proposed Lamu Coal Power Station had a 

potential for 1,050 MW (1,410,000 hp) coal-fired 

thermal power station in Kenya.  The proposed plant would be developed on 865 acres of land and 

feature a 210-meter-tall smokestack, which would become East Africa's tallest structure.  It would have 

been the first ever coal power plant in Kenya. 

Kenya national government and media have been largely positive about the economic benefits from 

the coal plant activity.  However, community advocates and some local government officials expressed 

concern over whether the benefits would be well distributed, whether the jobs would really 

materialize, and the lack of discussion over possible negative effects from the project. 

As of June 2017, recent coverage has centered on the lack of economic viability and need for the 

proposed Lamu coal plant, citing a range of experts in news and analysis pieces. International 

accountability organisations also the people of Lamu challenged the environmental and social impact 

assessment license that Nema granted the project, in willful ignorance of the impacts, the project was 

halted on 26 June 2019 – Exit Strategy. New Strategy – Make them Clean Coal plants - There are 21 

carbon capture projects worldwide on a large scale that are either operating or have been built, but 

relatively few of these are in the power generation sector — making Petra Nova and Kemper quite 

novel in context of the United States. In Canada, the Boundary Dam Carbon Capture and Storage 

Project, also a “post-combustion” capture plant using coal, has been operational since 2014.  he 

960MW project for Kenya had been flagged by the nation’s Treasury report for public-private 

partnerships (PPP). 
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Carbon Dioxide Emissions per energy source 
When choosing an energy type to be developed it is now important to take 
note of the CO2 emissions per KWh generated.  The aim would be to reduce 
the emission from coal if Clean Coal Technology was used. 
 
 

                           
 

The carbon dioxide (CO2) savings per ton of coal when clean coal technology is used depends on the 

specific type of clean coal technology employed.  Clean coal technologies generally aim to improve the 

efficiency of coal combustion and reduce emissions of pollutants, including CO2.  Two common clean 

coal technologies are supercritical and ultra-supercritical steam cycles, and integrated gasification 

combined cycle (IGCC) another is Underground Coal Gasification UCG).  Here are some general 

considerations: 

 

Supercritical and Ultra-Supercritical Steam Cycles: 

These technologies increase the efficiency of coal-fired power plants by operating at higher 

temperatures and pressures.  By improving efficiency, they can reduce the amount of coal needed to 

generate a unit of electricity and consequently lower CO2 emissions per unit of electricity produced. 
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Integrated Gasification Combined Cycle (IGCC): 

IGCC involves converting coal into a synthetic gas (syngas) through gasification before combustion. This 

process can facilitate the capture and storage of CO2 emissions.  Additionally, IGCC plants are designed 

to be more efficient than traditional coal-fired power plants. 

 

Carbon Capture and Storage (CCS): 

Some clean coal technologies involve the capture and storage of CO2 emissions.  This is often referred 

to as carbon capture and storage (CCS). CCS can significantly reduce the amount of CO2 released into 

the atmosphere. 

Proposed Energy projects for Lapsset & Kenya 

 

If two Clean Coal power plants are to be built on Kenya then the total installed capacity would be 

2,040MW saving 14.28 million (tCO2) 
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COAL USE 

Here are some traditional and contemporary uses of coal in society: 

1. Electricity Generation: 

• Historically, one of the primary uses of coal has been for electricity generation. Coal-

fired power plants combust coal to produce steam, which is then used to generate 

electricity. 

2. Industrial Processes: 

• Coal is used in various industrial processes, such as steel production. In a process 

called coking, coal is heated in the absence of air to produce coke, a crucial 

component in the iron and steel industry. 

3. Heating: 

• In some regions, coal has been historically used for heating homes and businesses. 

However, this practice has declined in many places due to environmental and health 

concerns associated with coal combustion. 

4. Chemical Production: 

• Coal can be a feedstock for the production of various chemicals, including coal tar 

and other compounds used in the chemical industry. 

5. Infrastructure and Construction: 

• Coal by-products, such as fly ash and bottom ash, have been used in construction 

materials like concrete. These by-products can provide certain engineering and 

environmental benefits when used in construction. 

6. Historical Transportation: 

• In the past, coal was a primary fuel for steam locomotives and ships. However, in 

modern transportation, there has been a shift away from coal towards cleaner 

energy sources 

 

Coal can be a feedstock for the production of various chemicals, what are the chemicals: 
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Coal can serve as a feedstock for the production of various chemicals through processes such as 

gasification, liquefaction, and pyrolysis. Some of the chemicals that can be derived from coal include: 

1. Coal Tar: 

• Coal tar is a viscous liquid byproduct obtained during the carbonization of coal. It is a 

complex mixture of organic compounds and is used in the production of various 

chemicals, including phenol, creosote, and naphthalene. 

2. Coke: 

• Coke is a solid carbonaceous material derived from coal through the process of 

coking. It is used as a fuel and a reducing agent in the production of iron and steel. 

3. Synthetic Fuels: 

• Coal can be converted into synthetic fuels through processes like coal liquefaction or 

Fischer-Tropsch synthesis. These synthetic fuels can include synthetic gasoline, 

diesel, and jet fuel. 

4. Ammonia: 

• Coal can be used in the production of ammonia through a process called gasification. 

Ammonia is a key component in the production of fertilizers. 

5. Methanol: 

• Methanol, also known as wood alcohol, can be produced from coal through 

gasification. Methanol is used in various industrial processes and as a feedstock for 

the production of chemicals. 

6. Hydrocarbons: 

• Coal can be a source of hydrocarbons, which are essential building blocks for the 

petrochemical industry. Hydrocarbons derived from coal can be used in the 

production of plastics and other synthetic materials. 

7. Aromatic Chemicals: 

• Aromatic hydrocarbons derived from coal tar, such as benzene, toluene, and xylene 

(BTX), are important precursors in the production of various chemicals and polymers. 

8. Phenol: 

• Phenol is produced from coal tar and is used in the manufacture of resins, plastics, 

and pharmaceuticals. 

9. Pitch: 

• Pitch is a byproduct obtained during the distillation of coal tar. It is used in the 

production of carbon materials, such as electrodes and carbon fibers. 
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It's worth noting that while coal can be a source of these chemicals, the environmental and 

sustainability concerns associated with coal usage have led to increased interest in alternative, 

cleaner feedstocks and processes. Many industries are exploring and investing in technologies that 

reduce the environmental impact of chemical production. 

 

 

The Ministry of Energy has developed a Draft Energy White Paper setting out a 

vision for how Kenya will transform its energy sector by 2040.  In the 

development of the paper, we have mapped the energy journey of Kenya up to 

present day and done a critical analysis of the current state of the sector to 

identify key challenges and opportunities.  

The draft White Paper put forward four ambitious outcomes as follows: (i) To 

establish energy as a transformational public good that is inclusive and serves 

the needs of Kenya’s population; (ii) To establish Kenya as a global leader in the 

drive toward decarbonized economic growth; (iii) Drive Kenya to take a quantum 

leap to increase installed capacity by 2040 underpinned by renewable energy 

sources; (iv) Establish Kenya as an investment destination of choice for industries 

that are seeking to decarbonize.  Recognizing the scale of our ambitions, the 

paper captures critical shifts and related strategic actions to ensure a matching 

energy system architecture that provides the requisite support. 

It's important to note that while coal has played a significant role in the 

development of societies, there are growing concerns about its environmental 

impact. The normal combustion of coal releases pollutants, including carbon 

dioxide (a major contributor to climate change), sulfur dioxide, nitrogen oxides, 

and particulate matter.  As a result, many countries and regions are working 

towards reducing their dependence on coal and transitioning to cleaner and 

more sustainable energy sources, such as natural gas, renewable energy (solar, 

wind, hydro), and nuclear power – coal could still play a role as a Flagship project 

if Clean Coal Technology is adopted. 
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Example of Waste-to-Energy & Recycling plant – Full funding provided and a 10%   

revenue share in each plant for the Government.     

The plant (s) will pay for themselves from Power Purchase Agreements   
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Executive Summary   

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This ZERO Waste ZERO Landfill waste project could have one large 2,500 tpd   
MSW Waste-to-Energy Gasification & Recycling plant or five plants each processing 500   
tpd MSW.  Our Gasification is 45% more efficient than Incineration and much cleaner.    
Our proposal could lead Nairobi into a Sustainable Circular Economy Transition, create   
wealth for the Government and Job creation.  Following our formal submission by the 2nd    
February 2023 and if we receive our formal acceptance letter to proceed we will make   
available the funding from US EXIMBANK with no requirement for the Government to   
repay the funding loan as these payments will be made from Power Purchase   
Agreements (PPA’s) – the plant (s) pay for themselves.    

Project costs are estimated at $385 million for the plant (s) and to do Feasibility study   
Phase 1 Engineering the first $10 million is released and will start with a Feasibility study   
and 90 days thereafter the remaining $375 million funding will be in place.  We have had   
a two-year development program in Kenya with Kisumu County and have won that   
Waste-to-Wealth Tender in November 2022 to assist the Government towards Vision   
2030.  Our proposal to use Gasification is in line with the National Solid Waste   
Management Strategy, which highly recommends thermal treatment of waste as it leads   
to the generation of useful products besides waste treatment.  The Financial breakeven,   
payback period of the plant (s) is 7.55 years.   

Our Engineering, Procurement and Construction companies have built over 1,500 power   

plants.  Our large Gasification & Recycling plant or five plants proposed for Dandora are   

scalable and can easily process the 2,500 tpd of MSW in Nairobi further plants in Kenya   

over the next five years if required.  As well as the Waste-to-Energy function we can   

have Recycling of some plastics, all the glass and metals and can also produce   

Fertilizers and transport fuels and introduce also Manufacturing plants to make new   

products from the Recycled Glass, some plastics and metals and building blocks from   

ash when added to cement.  We will increase the MSW collections rates each day if   

required by the provision of 200 new trucks & 1,000 Gas powered Rickshaws. Dandora   

cleanup costs and Cost Estimate of Cleanup of Illegal Dumpsites can be added onto the   

Dandora Waste-to-Energy plant (s) project costs and made available by Headway USA   

via the US EXIMBANK if negotiated.    
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Introduction

Waste-to-Wealth  -  Circular Economy Transition for Nairobi County   

   

Your Vision 2030 - In Vision 2030, one of the flagship projects is the Solid waste   

management initiative which calls for relocation of the Dandora dumpsite and the   

development of solid waste management systems in five (5) leading municipalities and   

in the economic zones planned under vision 2030.   
   

Headway USA/ PSECC Ltd Consortium Submission documents and proposal for the   

development, operation and maintenance of a Waste to Energy project through a framework on   

a Design, Build, Finance, Operate and Transfer the “DBFOT basis. The waste project could   

have one large 2,500 tpd MSW Waste-to-Energy plant or five plants each processing 500 tpd   

MSW and this will assist the Vision 2030.    

   

The plants (s) will pay for themselves from Power Purchase Agreements.   

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



226 
 

 

 

EOI Waste Management Waste-to-Energy Presented to County Government of Nairobi in Kenya  

 

 

1st February 2023  

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We will increase the MSW collections rates each day if required by the provision of 200   
new trucks and 1,000 Gas powered Rickshaws.   

   

We have had a two-year development program in Kenya with Kisumu County and have   

won that Tender in November 2022 and to assist the Government towards Vision 2030   

and soon we hope the Governor of Nairobi with this EOI submission.     

   

We understand that KenGen did engage last year another waste company to do   

feasibility study for a 45MW Waste-to-Energy plant at RUAI to process 3,000 tpd, which   

was approved by NMS (Army) & KenGen MoU, however there have been delays in   

regulatory approvals including from the Treasury.  The Government now wants a plant   

for Dandora and we are able to provide one large plant processing 2,500 tpd or five   

Waste-to-Energy plants, each processing 500 tpd MSW, fully funded and will be in   

Nairobi and also provide funding for the closure aspects of Dandora dumpsite remedial   

works and it should be turned into a park or for redevelopment.   
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Waste to Wealth 

To assist the Circular Economic Transition of Nairobi and to deal in a sustainable way   

with the MSW then our plants can be engineered to provide Waste-to-Energy, Recycling,   

process tyres and some Medical waste and also use the Recycled material in   

Manufacturing plants for Glass, Metal and building blocks.   

   
   

MSW     
    

         Recycling Plant           Medical waste      

 

 

 

 

 

 

 

          

 

 

 

 

 

 

 

              

 

 

 

 

 

 

 

 

Tyres              Recycled glass           Recycled metals   

We will work with Nairobi Government Officials and teams to ensure that all the MSW   
fractions are used in the most appropriate manner and meet all the Government’s   
requirements. We can obtain Waste-to-Energy and also the recycled glass, metals,   
some plastic and ash can then be used in our new Manufacturing plants set up on site to   
produce new plastic, metal and glass products and the ash used with cement to produce   
building blocks for affordable homes. Tyers can also be processed and this together with   
wood and plastic can be used for energy recovery and the production of electricity.       

   

Please review the following website that has been designed in order to convey and assist the   
Government to understand our offer.   

   

   

   

http://www.kenyazerowaste.com/


229 
 

   

  



230 
 

 

 

EOI Waste Management Waste-to-Energy Presented to County Government of Nairobi in Kenya  

 

 

1st February 2023  

 

 

Our large plant or five plants proposed for Dandora are scalable and can easily process   

the 2,500 tpd of MSW in Nairobi, further plants in Kenya over the next five years if   

required.  As well as the Waste-to-Energy function we can have Recycling of some   

plastics, all the glass and metals and can also produce Fertilizers and transport fuels   

and we hope our approach was much needed for Nairobi in order to deal sustainably   

with waste management.  The Circular Economy concept has grown in desirability and   

as such PSECC Ltd together with Headway USA have brought together different waste   

company technology providers to provide Recycling, Waste-to-Energy Gasification, now   

more efficient and Fuel production.  If adopted by Nairobi County Government would   

lead the City & County into a Sustainable Waste Management and commence Circular   

Economic Transition – Waste-to-Wealth – real value for money and lead to a “Sustainable   

Urban & Rural life” in Nairobi and job creation.     

 

Electricity                                                                  Building Blocks for house building   

 

 

 

 

 

 

 

 

 

 

 

   

   
 

 

 

 

 

 

 

 

 

 



231 
 

If adopted by Nairobi and County Government:   
 

•   It would lead the County into Sustainable Waste Management and commence Circular   

Economic Transition – Waste-to-Wealth – leading to a “Sustainable Urban & Rural life” in   

Nairobi.     

•   An Integrated Waste Management Facility processing 2,500 tpd MSW,     

•   National Determined Contributions on Climate Change Mitigation would be enhanced   
and many Sustainable Development Goals (SDG’s) met.     

•   Hundreds of jobs created and new Manufacturing Industries established using the   
Recycled materials of glass, metals, ash and building blocks made for affordable homes.     

•   The Renewable Energy mix of Nairobi also would be increased offering increased   
electrification and stable supply of electricity.    

•   Nairobi County will have a 10% shareholding in the plant if interested. No Government   

money to build – Full Funding will be provided.    
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What is Municipal Solid Waste?  

 

Municipal solid waste (MSW), more commonly known as garbage or trash, consists of   

non-hazardous refuse items that are thrown away by residential consumers, commercial   

businesses and public institutions.  

What Materials Can Be Processed?  

 

Because MSW is a mixture of waste, there can be a wide variety of items that can be   

processed for recycling in our plants. The most common items found in MSW are   

organic food, product packaging, cardboard, furniture items, clothing, glass and plastic   

bottles, food scraps, consumer paper waste, consumer electronics and appliances, and   

batteries.  

We are interested to process all fractions of MSW.  

Why process and Recycle MSW?  

 

In many ways, MSW processors have the same goals to separate valuable materials   

from the non-recyclables and less valuable items. When MSW commodities like metal,   

wood, cardboard, glass, and plastic are recycled, the amount of virgin raw materials   

needed to produce new products is reduced. Disposal of MSW into landfills is not only   

expensive, but not sustainable for the long term, given the limited and finite landfill space   

available.  In addition, MSW Waste-to-Energy and recycling is a profitable revenue   

stream when recovered efficiently in our plant.  This will lead Nairobi into the Sustainable   

Circular Economy model transition.  
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The National Solid Waste Management Strategy highly recommends thermal treatment   

of waste as it leads to the generation of useful products besides waste treatment.  A   

clean circular economy also focuses on eliminating toxic chemicals and closing material   

loops through better design, maintenance, repair, reuse, refurbishing, and recycling.    

This offer we are making and submission to Nairobi will ensure a smooth transition into   

the Circular Economy.  To understand this further then a study of Life-Cycle-Analysis is   

required to understand all the energy used and emissions from, for example producing    

1 ton of plastic.  The following website is a good place to start on LCA.  Our Engineering,   

Procurement and Construction companies have built over 1,500 power plants.                           

www.ellenmacarthurfoundation.org/life-cycle-assessment-for-the-circular-economy   
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Fig 1.   Circular Economy - Our Plants are Zero Waste - Zero Landfill   
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The reason for the Circular Economy is that our current Linier economy extracts   

resources, manufactures products, people buy and use the products and then dispose of   

the old products into Landfill dumpsites.  In the process of extraction and manufacturing   

energy is used and many emissions of pollutants.  In order to reduce energy and   

pollutants then a Circular Economy is required whereby we only extract resources once,   

reduce energy usage, we recycle and reuse together with recover energy and materials   

from the waste and re-manufacture them into new products but eliminating the need to   

exstract new resources.  We can also clear the Dandora dumpsite and use that waste in   

the Gasification plant and return the site back to a park or for redevelopment.   
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We understand NAIROBI current waste management   

 

 

Fig. 2 – Nairobi County map   
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The principal impacts from the open dumping of waste include the contamination of   
groundwater, surface water and soil due to leachates from solid waste dumps. In   
addition, the waste entering the dumpsite is mixed, and thus it is highly probable that it   
contains toxic chemicals and hazardous materials.  This increases the chances of   
pollution but also puts the health of the scavengers, waste pickers and dumpsite workers   
at risk as they do not have the appropriate protective gear to be handling waste.  In   
addition, these individuals are also prone to cuts and infections as a result of stepping on   
glass, tin and/or syringes while scavenging for valuable materials.  The Dandora Landfill   
dumpsite has now been closed.   

The open burning of waste is another challenge as it results in the release of toxic   
pollutants and emissions such as sulphur dioxide (SO2), nitrogen oxides (NOx), dioxins   
and furans. These gases can cause respiratory diseases when inhaled, and others like   
dioxins and furans are carcinogenic and known to aggravate bronchial and asthmatic   
disorders.  This also results in air pollution which can adversely impact on human health   
especially for communities living near landfill sites.  Greenhouse gas (GHG) emissions   
are one of the most significant environmental impacts associated with the conventional   
landfill and combustion of solid waste.  These GHG namely methane and carbon dioxide   
are also released during the break- down of biodegradable materials. These gases in   
particular are of concern because of their high global warming potential.  Other risks   
associated with open dumping include bad odour, aesthetic nuisance, fire outbreaks and   
the proliferation of insects, mosquitoes, flies, cockroaches, rats and rodents.  Such   
dumping sites often become breeding grounds for vectors of ailments like cholera,   
dysentery, diarrhoea and yellow fever.   
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Sustainable Urban & Rural Life   

   

Stop the need to burn waste in Landfill sites - Helps prevent pollution and enhances   

Duty-of-care in Nairobi Jobs offered to pickers to bring waste to the new plant.  The   

Recycled products can be used in new Factories, new concrete building blocks to build   

the new homes in Nairobi from Recycled, Glass, Ash and then cement added and also   

CO2 used in food production and enable vegetables such as Tomatoes to be grown.   

 

Prior to the establishment of Kenyan Environmental Management and Coordination   

Act (EMCA) of 1999, solid waste management was the sole responsibility of local authorities.   

The Act was enacted to provide the appropriate legal and institutional framework for the   

protection, management and conservation of the environment (Republic of Kenya 1999). The   

EMCA also emphasizes citizens’ right to a clean and healthy environment and the duty to   

safeguard and enhance the environment through disposing of waste in designated areas   

(Republic of Kenya 1999).  The waste  management regulations within the Act apply to all waste   

categories and specify the requirements for handling, storing, transporting, treatment and   

disposal of waste (Agong et al. 2008; Republic of Kenya 1999).  In 2008, the EMCA was   

complemented by  environmental bylaws which specified the appropriate waste practices and   

outlined the penalties for failing to adhere to the stipulated standards.  Moreover, these bylaws   

allowed local authorities to contract private waste collectors licensed by the National   

Environment Management Agency (NEMA).     
   

Improper management of waste poses a threat to Climate Change and eventually in the   

achievement of sustainable development. Waste being one of the contributors of greenhouse   

gases, affects climate change and it is for this reason that as a country, the development of   

sustainable waste management technologies and initiatives is underway to curb this growing   

global challenge.  Through our commitment to sustainable development, Kenya aims to balance   

the broader economic and social challenges of development and environmental protection. For   

this reason, the Country subscribes to the vision of a prosperous and equitable society living in   

harmony with our natural resources.  This is also reinforced in the constitution under the   

fundamental right to a clean and healthy environment.    
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Sound environmental management entails use of waste reduction technologies in production,   

sustainable product design, resource efficiency and waste prevention, re-using products where   

possible; recovering value from products.  Although, elimination of waste entirely may not be   

feasible, systematic application of modern waste management systems should be explored and   

implemented.  To efficiently manage solid waste in Kenya, these actions are recommended.    

The National Government should ensure that the National Waste Management Strategy is fully   

implemented in all counties for effective waste management in Kenya.  Additionally, the   

Government through the concerned agencies should wholly enforce the legal frameworks on   

waste management.   

 

The County Governments should ensure that waste is frequently collected   

at collection points so that waste does not accumulate and is not an irritant to the public.  As a   

long-term solution, County governments should venture into recycling as a way of managing the   

generated waste Normally provision of solid waste services is an expensive undertaking, and   

resources are required to purchase the appropriate equipment and infrastructure, fund the   

maintenance and daily operation of vehicles and equipment and train or upskill personnel.  The   

scarcity of resources (financial, technical and logistical) is a major hindrance to effective solid   

waste management practices in Nairobi.  Our consortium is here to assist Nairobi with the   

technology and funding to make this task sustainable.    

   

General waste management in the Counties’ Waste management programme is a major 

challenge in Kenya, especially in rapidly growing urban metropolises and coastal areas. 

Investigations conducted by NECC in the Major cities in the Country including Nairobi, 

Mombasa, Nairobi, Eldoret and Nakuru listed the following findings: Nairobi City produces 

around 2,500 tons of waste every day, of which only 38 per cent is collected and less than     

10 per cent recycled (JICA, 2010).    

The remaining 62 per cent is disposed of at the uncontrolled Dandora dumpsite, illegally  

dumped on roadsides and waterways, or burned releases toxic air emissions and        

particulate matter. Illegal dumping and burning are particularly common in low-income      

areas of the city, which are home to over 2.5 million people who cannot afford waste  

collection services.  
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Nairobi, was initially a Green city in the sun owing to its geographical location, built on an 

interesting mix of rainforest and savanna grasslands, with several rivers running through. 

Since its establishment in 1899, the city has exponentially grown both in development and 

population, and there is a downside to that.   

Pollution of air, water, and soil. Environmental degradation is a part played by everyone 

existing in a community, County, Country, Continent, and eventually the universe. We all    

play a part in polluting the environment from the time we wake up to when we go to sleep.    

We are consumers of products and services and everything we use to enhance our daily   

living from food to the haircut you get at the barbershop pollutes the environment in one      

way or the other.   

The brighter part about this, however, is that you are in control of the impact on the  

environment of your daily consumption whether it is a service or product.  Nairobi residents 

dispose of between 2,400 & 2,500 Metric Tonnes of waste on a daily basis. This means that    

if residents don’t embrace individual responsibility, the city will soon be covered in trash      

and a disastrous break out of communicable diseases.  This negative impact will carry on       

to the next generation.  To experience change in Nairobi County and eventually in our   

country, you have to live change to make a change and our Waste-to-Energy & Recycling 

plants will enable that change.   
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  Dandora Landfill dumpsite   

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Dandora Dumpsite in Nairobi City currently has now been closed and was an open   
dumping site lacking in management and thus causing bad odour, garbage scattering   
and production of landfill gases that ill-affect the surroundings. To reduce further   
contamination of the area it is necessary to close this dumpsite by applying technical   
burying procedures.    

   

Implementation of Dandora Dumpsite Urgent Improvement Plan.   

   

It is preferable to close the Dandora dumpsite as much as possible at the earliest time.   

However, as described in Subsection 4.4.3, there is no choice but to continue using the   

Dandora Dumpsite for an additional six years (2011~2016) until the new landfill site will   

be in service in 2017.  However, since it will not be desirable in terms of social and   

environmental consideration to continue operation of a landfill under the current   

operation, it will be necessary to implement the following countermeasures aimed to   

improve the current conditions for the landfill.    
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Fig 3. Layout Closure Plan of Dandora Dumpsite.   
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Table 1  Cost Estimate of Cleanup of Illegal Dumpsite   
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These Cost Estimates of Cleanup of Illegal Dumpsite can be added onto the Dandora   

Waste-to-Energy plant (s) project costs and made available by Headway US via the US   

EXIMBANK if required.  We can include an in-depth analysis of those in the phase 1   

study of our Dandora Waste-to-Energy project.   
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Good practice   
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Nairobi Municipal Solid Waste Composition and characteristics relevant to  

a Waste-to-energy  
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A Cascadia Consulting Group inc analysis in 2003 indicated in high population density   

zones in Nairobi, the composition averaged 64.2% putrescibles, 14,4% plastic, 12.4%   

LWTR, 7.9% inorganics and 6.4% paper.  In low population density zones, the   

composition averaged 56.5% putrescibles, 15.8% plastics, 4.2% L WTR, 11.4%   

inorganics and 12.3% paper.  The overall composition of waste in Nairobi averaged   

58.8% putrescibles, 13.8% plastic, 7.8% LWTR, 8.3% inorganic and 11.3% paper.    

The waste was oven dried and the moisture content averaged 69% for high population   

density zone, 69.5% for medium density population zone and 63.6% for low population   

density zone. The calorific value was determined according to British standard 1016:   

Part 5:1967 and was found to be 17.17 MJ/kg for paper, 16.63 MJ/kg for L WTR and   

15.4 MJ/kg for putrescibles. The mean calorific value was calculated as 12.48 Ml/kg.    

The density varied between 282 kg/nr' and 296 kg/rn', the higher density being   

experienced in high population density one while the lower density being experienced in   

the low population density zone.  An estimate of the energy content of the waste was   

2.1 MJ/kg or 2100 KJI tonne and with an energy efficiency of 54.1%.  The electricity   

output is estimated at 0.197 kWh/kg or 197 kWh/tonne.   

   

The calorific value was determined according to British standard 1016: Part 5:1967 and   

was found to be 17.17 MJ/kg for paper, 16.63 MJ/kg for L WTR and 15.4 MJ/kg for   

putrescibles. The mean calorific value was calculated as 12.48 MJ/kg.   The density   

varied between 282 kg/nr' and 296 kg/rn', the higher density being experienced in high   

population density one while the lower density being experienced in the low population   

density zone.  An estimate of the energy content of the waste was 2.1 MJ/kg or 2100   

KJI tonne and with an energy efficiency of 54.1%.  The electricity output is estimated at   

0.197 kWh/kg or 197 kWh/tonne – 84,907 KWh per 431 tonnes of MSW this is without   

Plastics.   
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Table 2.  Nairobi 

Percentage composition 
of MSW   
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Fig 4.   Different routes for Plastic waste management   
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Table 4   
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Plastic content per 500 tonnes of MSW   

   

13.8% is equal to 69 tonnes per day from each 500 tpd MSW plant.   

   

Plastic Calorific value is 2,160 MJ/Kg   

Or  2,160,000 MJ/Tonne   

   

So, 2,160,000 x 69 = 14,904,000 MJ   

   

If 1 J = 2.776 KWh   

   

Then 14,904,000 x 2.776 = 41,373,504 KWh per day additional energy.   

   

   

As we have seen before, The electricity output of Nairobi MSW is estimated at 0.197   

kWh/kg or 197 kWh/tonne – this is without Plastics.   

   

So, (500 – 69) x 197 = 84,907 KWh   

   

Then 84,907 KWh + 41,373,504 KWh = 41,458,411 KWh per 500 tpd plant.    
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The 6th International Conference on Energy and Environment Research, ICEER   
2019, 22–25 July, University of Aveiro, Portugal    

   

Gasification of plastic waste for synthesis gas production  The disadvantages of landfill    
and incinerating are carbon dioxide emission.  Although plastic waste can be reused and         
recycled, in the end it will be garbage or become non- recyclable.  As we have seen -             
Gasification is a much better technology, cleaner and  45% more efficient than Incineration.     
In gasification, plastic waste is reacted with gasifying agent (e.g., steam, oxygen and air)        
at high temperature around 500-
1300 ◦C, which can produce synthesis gas or syngas.  It can be observed that the main differe
nce between these methods is the obtained product. Gasification of plastic waste has been   
focused on this work since syngas can be further used to produce many products and   
fuel for fuel cell to generate electricity.   

   

   

   

 

 

 

 

 

 

 

 

 

 

 

 



251 
 

 

EOI Waste Management Waste-to-Energy Presented to County Government of Nairobi in Kenya  

1st February 2023  

 

 

Fig. 5 Residential MSW composition in Nairobi   
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In June of 2022 we entered negotiations with the UK AID program “Manufacturing Africa”   

in order to gain financial assistance for our Solar PV Manufacturing plant for Kenya and   

can approach them for additional funding to setup Manufacturing plants for the recycled   

materials from the waste plants thus creating further jobs and further wealth creation.   

   

With Our ability to apply insights across different sectors, we are able to understand   

customer pain points and deliver integrated, end-to-end capabilities to customers.  We   

have deep expertise in technology and waste management development.  We design,   

develop and deploy cutting edge technology platforms that enable organizations to offer   

superior experiences for the ever-changing customer needs.   

   

We have Solutions that enable organizations achieve greater agility, accuracy and   

efficiency in transforming processes, managing information, enhancing overall customer   

satisfaction and driving enterprise profitability.   
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Preferred Waste materials   

MSW – organics & Inorganic plastic, metals, wood, ash, paper, cardboard,- we can also   
process some medical waste & Tyres 

.    
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The system proposed will initially consume up to 2,500 tpd in the plant for the City of   
Nairobi, the County has more MSW available in the Nairobi County area, so further   
plants can be built over time and Technology & funding provided by us.  Some plastic   
will be used for manufacturing of new products.    
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Qualification of Bidders   
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I.  

 

 

Copies of certificate of incorporation/ business registration.   
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 PSECC Ltd   
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II.  

 

 

compliance certificates OR equivalent    
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Headway USA - Copies of PIN and Tax compliance certificates OR equivalent   
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 Submission status  

Submission status:  
Submitted  
Submission date:  
3 October 2019  
Submission time:  
08:46:09  
Acknowledgment reference:  
5SHP EEJV J46I FKJ  

Taxes you have requested to register  

You have requested to register:  

 

•   

 

as a limited company for Corporation Tax  

•   for PAYE as an employer  

 

Director details  

 

 Name  

Mr Alan John Brewer  

 

National Insurance number  
YT145764D  

 

Submission status  

In what capacity are you completing this registration?  
Director  

I declare that the information I have provided in this registration is accurate and complete to the best of  
my knowledge  

Ticked  
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III.  

 

 

Relevant factory operating licenses.   
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Relevant factory operating licenses.   

 -   Permits  

The codes and standards for waste-to-energy plants are relatively well defined, and the Nairobi County plant (s) will be  
permitted to process municipal waste in the future. Permits provided for the plants will be evaluated and the project team  
will determine if additional permits or modifications to the requested/applied ones are necessary prior to PPA finalization.  

Regulatory Resources for Buildings  

 

•  

 

International Code Council – Model Building and Construction Codes and  
Standards  

 

•  

 

National Fire Protection Association – Model Building and Construction Codes and  
Standards  

 

•  

 

International Association of Plumbing and Mechanical Officials – Model Building  
and Construction Codes and Standards  

 

 

 

 

 

 

 

 

 

   

 

 

   

   

 

SECTION A - PERMIT AUTHORIZATION of INEZ Gasification Plant   

Pursuant to a duly submitted application the Kentucky Division for Air Quality (Division)   

hereby authorizes the operation of the equipment described herein in accordance with   

the terms and conditions of this permit. This permit has been issued under the   

provisions of Kentucky Revised Statutes (KRS) Chapter 224 and regulations   

promulgated pursuant thereto.   
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE   
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)   
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IV.     A copy of the company profile,   
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 A copy of the company profile   
    

 Fig 7. Consortium partners   
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What We Do  

 

Headway provides project management to infrastructure and service projects, through   

its own internal capabilities and by leveraging strategic partnerships with reputable   

organizations and subject matter experts - in the US and around the globe.  
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 Headway USA                www. headwayus.com   
   

 

 

 

 

 

 

 

 

 

 

 

Our Commitments   

   

Creating innovative solutions is at the core of everything we do.  With the many   

challenges our world faces today as a consequence of poverty, climate change,   

population growth, pollution and more - we are committed to positively impacting the   

communities that deserve the opportunity to thrive.   

   

Our Partnerships   

   

Partnerships and collaborations with external experts and organizations are crucial to   

overcoming challenges.  Our vast international network and strong ties with both private   

companies and government agencies continue to be one of our strongest edge and   

advantage towards success.   

 

 

   



274 
 

Our Perspectives   

   

New problems require new solutions.  Our decisions and actions are based on   

continuous efforts to research, evaluate, and adapt new cutting-edge technology to   

implement with our tried and tested methods and technologies. Continuous learning and   

flexibility are key to solving some of the world's biggest challenges.   
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Our Service & History at Headway USA, we maintain a very flexible project and   

organizational structure so that we can be responsive as client and project requirements   

change, while continuing to adhere to the principles of quality assurance and quality   

control.  The result is the ability to develop and implement a broad array of challenging   

assignments effectively, on time and on budget.  Headway USA, LLC is a Florida entity   

and a project management vehicle for several international projects.  It is an offshoot of   
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activities pursued under GWOT Solution Partners, a Virginia-based entity, engaged in   

technology ventures in defence-related and homeland security applications. 
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  Portsmouth Sustainable Energy & Climate Change Centre   

         www.psecc.co.uk   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

We are developers & Facilitators and work hand in hand with Headway USA and   

Sarralle to help assist Net Zero – Zero Waste – Zero Landfill dumpsites and Paris   

Accord, COP26 & COP27 aspirations.   
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In 1995 our CEO Alan Brewer MSc was responsible for Researching and          

helping to  write the first Integrated Energy Policy for Portsmouth City                

Council under Agenda 21 Sustainable Development programming.                     

The Policy was adopted by the Royal Navy in June 1996.  In 2004 we went       

onto the Coordinating the Energy Network for Hampshire   

County Council - HNRI programme.      
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Delivered on Intergovernmental Agricultural projects in Africa funded by the UK   

Government - InnovateUK programme - Ghana & soon Kenya.  The funding for the   

project is from the Global Challenges Research Fund (GCRF) and Foreign,   

Commonwealth & Development Office (FCDO) through the Agri-Tech Catalyst.     

We have won the Tender for Kisumu waste in 2022 and now wish to assist the   

Governor of Nairobi with introducing our funding and consortium to assist the Circular   

Transition of Kenya.    

   

We are in a position to provide Renewable Energy funding for projects in the typical   

range of £60 million to £10 billion.  We are Facilitators & Developers - One of our Key   

missions has been since 2012 to promote the Circular Economy, Renewable Energy &   

Sustainable Waste Management in Africa.   

    

The recent UN IPCC report indicates that to reach the 1.5 degree C Consistent   
Pathway then a robust - cross societal approach is required.    

   

Our work since 1995 - much of our work has been Academic & not-for-profit, Policy,   

Strategy, Funding can be arranged for Renewable Energy development together with   

Waste Management, Integrated Waste Management Plants & Gasification is available   

via PSECC Ltd to assist a Circular Economic model.  2021 - Our current partners in the   

Energy & Waste sectors include Headway USA, Sarralle EPC, Alset Power Company   

Inc, Siemen's,  & USA Funders such as Morgan Stanley, UK Export Finance, Standard   

Chartered Bank, Deutsch Bank & USA EXIMBANK.   

   

COP26 – Governments will make their National Determined Contributions NDC pledges   

and International Business Investors have available £60 Trillion for Climate Change   

Mitigation. Businesses will lead and enable the way to the Net Zero- or 1.5-degree C   

consistent pathways.    

   

We can assist all Counties such as Nairobi or Countries link into funding. Headway   

USA. invest in a Sustainable manner – resilient Cities – Climate Action plans – Fossil   

Free Cities with our Waste plants & Solar Farms together with Solar PV – Circular   

Economy.   
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PSECC Ltd Circular Economy for Nairobi possibilities   
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•   Sustainable Waste Management   

 

•   

 

Circular Economy Transition   

 

•   

 

Full funding provision   

 

•   

 

Wealth creation – 10% share ownership given to Government in each waste plant.   

 

•   

 

Job creation   

 

•   

 

Zero Waste – Zero Landfill dumps   

 

•   

 

Renewable Energy generation   

 

•   

 

Fuels, Fertilizers, compost   

 

•   

 

Recycled products and Manufacturing company formations   

 

•   

 

Solar PV Panel Manufacturing company formation   

 

•   

 

Farmers Solar PV with food production   

 

•   

 

Sustainable Housing schemes using our waste building blocks.   
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PSECC Ltd   

 

 

 

 

 

                             2023                                                                          

Alan Brewer MSc - Director PSECC Ltd - DEVELOPMENT    
WASTE-TO- ENERGY & Renewables  Please review www.psecc.co.uk  

 

 

 

 

 

 

 

 

   

Mr Alan Brewer is responsible for facilitating this project with Headway USA and leading   

the Waste & Energy teams at PSECC Ltd.  Since joining PSECC Ltd first in 2011, he has   

been directly involved in restructuring and continued evolution of the Waste &   

Renewable Energy in Africa since 2012 and advises six African Nations.  Formerly Head   

of Climate Change at the Chambers of Commerce, Energy Network Coordinator of the   

HNRI programme in the UK and responsible for City Energy Policy & Strategy under   

Agenda 21 Sustainable Development programming in the waste and energy sectors on   

an international basis.  Degree level in Management and a Master’s Degree in   

Environmental Engineering from the Universities of Portsmouth & Plymouth & a   

Qualified Global Assessor BREEAM.   
   

We have been in negotiation with the Nairobi County Government Ministers and   

Governor since 2020.  We had gained support for our proposal to provide full funding   

and our truly sustainable waste management solution for Nairobi.  Our solution has   

developed out of these negotiations and is one that offers “Wealth” creation from the   

MSW in Nairobi in the form of Renewable Energy, Recycled products such as glass,   

metals, Ash, some plastic and fertilizer and fuel production.  We have already linked into   

the UK AID “Manufacturing Africa” programme for our Solar PV Manufacturing plant for   

Nairobi and could also link into them for financial assistance in setting up manufacturing   

Industrial start-ups for Nairobi to make new products from the Recycled  material coming   

from our waste plant.   
   

  

http://www.psecc.co.uk/
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www.sarralle.com/en  Video at www.youtube.com/watch?v=pL6DUkZ0PqA   

   
www.sarralle.com/en/sectors/waste-recycling    

   
B° Landeta, C/Orendaundi N° 7 Apdo. 120730 Azpeitia (Gipuzkoa) SPAIN   
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Processing tonnes of municipal waste with less effort and time. Our contemporary MSW   

processing plants offer systematic solutions to treat each waste like MSW - paper,   

plastic, electronics, glass, etc. separately.  As the industry is heading towards   

digitization, we are bringing revolutionary change giving a technological curve to get the   

job done professionally.  Our teams of professionals and experts are systematically   

making the MSW process customizable to tackle the different kinds of waste in one go.    

We are passionate about creating a circular economy while recycling or reusing all kinds   

of MSW using only patented waste sorting machines.   
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SARRALLE our EPC Partner  

 

 With decades of experience in the Industrial Engineering, SARRALLE aims at supporting   

 customers all along every step of the EPC projects. Preceded by FEED phase (Front-end   

 Engineering  Design)  also  developed  by  us,  we  manage  and  provide  the detail   

 engineering,  procurement  of  the  necessary  equipment  and  materials, the  construction   

 from  our  own  workshops, installation,  commissioning and  start-up  of  the  functioning   

 facilities or assets in the Steel, Energy and Environment industries.  

 

 Our construction execution strategy is determined early in the FEED phase or at the EPC   

 project bid phase and our team guarantees direct assistance and quality management of   

 the turnkey facilities.  

 

 SARRALLE is proficient at managing every aspect of your project with easy access and   

 fast reply from any of our technical members. We pay constant attention to the customer   

 relationship ensuring your installation is completed on time and within the budget.  

 

 

 

 •   Project Management & Control.  
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SARRALLE provides the best service for erection, site assembly and commissioning of   
all the SARRALLE products.   

Our know-how and international references proves our capabilities to optimize   
Customers' plants and increase their productivity. We are an EPC company that covers   
all the phases from civil works to commissioning.   
   
Sarralle Projects in the USA   
   

SARRALLE works to consolidate itself as a strategic supplier to the largest steel   
manufacturers in the United States.  SARRALLE, established in 1965, is an EPC   
company and leader in industrial engineering and equipment supply to the steel making,   
rolling, environmental, and energy sectors; providing advance technological turnkey   
solutions to the largest international steel manufacturers. Our long successful history   
supports us as a strategic ally capable of undertaking complicated projects including:   
engineering, automation, hydraulic and electrical work, equipment manufacturing and   
assembly, commissioning, and follow-up support.   

   

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 



291 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



292 
 

 

 

EOI Waste Management Waste-to-Energy Presented to County Government of Nairobi in Kenya  

 

 

1st February 2023  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

   

 

 

 

 

SARRALLE supporting Steel Legends  

Our experience and the knowledge gained over the years allows us to successfully   
complete as a key EPC supplier in the United States; evidenced by our last contract   
awards including: Arcelor Mittal and Nippon Steel Corporation (AM/NS Calvert), North   
American Stainless (NAS), Steel Dynamics Inc. (SDI) and Nucor Steel (NUCOR).   

SARRALLE’s direct involvement and project execution afforded these customers with   
increased productivity and product quality within their respective markets.   

SARRALLE Offices in the United States   
   

Sarralle has been operating in the US since 2013, when we opened our offices in   
Pittsburgh, Pennsylvania. With continued client order growth, in 2021 we decided to   
open our second location in Mobile Alabama. This allows SARRALLE to better serve our   
southern US clients attending to their requirements with fast responsive local contacts.   
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At SARRALLE we work to manage in the most efficient way the waste resulted   

from the industrial activity and obtain energy from it. We work close to the best   

technologist in the waste recovery area, giving the best solutions adapted to our   

customer needs.  
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Technology  

Enjoy the best Gasification or Moving Grate WTE  

 and Recycling combined together  

 

100% Recycling & Cleanest form of Waste-to-Energy   
At SARRALLE we work to manage in the most efficient way the waste resulted from the   
industrial activity and obtain energy from it.  We work close to the best technologist in   
the waste recovery area, giving the best solutions adapted to our customer needs.   

            

 

 

 

    

SARRALLE supplies engineering and construction services in :   
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Incineration.   

 

Biomass.   

 

 Gasification.   

Urban solid waste treatment.   

  Energy recovery.   

 Sludge Treatment.   

 

 

 

 

 

 

 

Certified  
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Using energy resources efficiently for sustainable power  

generation  

 

They have built over 1,500 power plants globally.  Urbanization, scarce resources, and    

climate change:  Wherever we look, global challenges are spurring an increasing      

demand for efficient and emission-neutral power generation, and energy from renewable    

sources is becoming more and more important.  That’s why energy systems are already     

undergoing a rapid transformation –    

will be essential for future energy systems.    
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www.siemens-energy.com/global/en/offerings/power-generation.html  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sustainable power generation  
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(Siemens may also be used as they built the INEZ Gasification plant in Kentucky)  
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Individual power plants that create value  

As energy consumption will continue to increase in the years to come, efficient power   
generation will be a vital component to reliable, eco-friendly energy systems.   
Fluctuations are more frequently and at shorter intervals.  Energy markets around the   
world are demanding more and more from their participants – whether that be responding   
flexibly to fluctuations, observing increasingly stringent emission limits, supplying power   
at lower and lower costs, or ensuring supply under adverse conditions.    

   

Anyone looking to stay ahead of the game needs more than an “off-the-shelf” power   
plant.  You need an individual power plant solution aligned with your objectives?   
Whether it’s a small, integrated system or a heavy-duty power plant, a purely gas-fired   
simple cycle or a combined cycle power plant, we’ll collaborate closely with you to find   
and construct a solution optimized specifically for you.  
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V.  

 

 

Further demonstration of the capability to deliver the services, including:   

EPC companies available to us……   
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Waste Treatment  

In SARRALLE we care about the Environment, therefore Recycling is one of our   

business lines.  They process used material (waste) into new useful products, reducing   

the amount of raw materials.  Recycling also uses less energy and a great way of   

controlling air, water and land pollution.  At SARRALLE they work to improve in the most   

efficient way the process of recycling of the different types of waste.  They work close to the   

best technologist in the recycling area, giving the best solutions adapted to our customer   

needs.  

We operate in several sectors such as, Environment, Waste, Energy and Steel.  
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Further demonstration of the capability to deliver the services, including:   

EPC companies available to us……   

 

    Fig 8.  Capability teams   
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We work for Your Future.   

They deliver innovation and modern solutions for your company.  They know how to do it.    

Founded in 1965, and nowadays with more than 50 years’ experience on international projects,   

SARRALLE is your partner in the Environment, Energy & Steel Worlds. They are an innovative   

Design, Engineering, Manufacturing and Installation company, with more than 700 dynamic,   

highly-qualified and multicultural employees and located in more than 7 countries, that’s why   

we are fast, flexible and close to you.  Their unique expertise, technological capabilities and   

group synergies will help you to create smart ways of meeting today's challenges.  They   

provide you turnkey solutions services, adapted to your needs, helping you optimize your   

productive processes because we want you to be the best company in your market and they   

work for their prior aim.   

 

Using energy resources efficiently for sustainable power and heat generation   

Urbanization, scarce resources, and climate change: Wherever we look, global challenges are   

spurring an increasing demand for efficient and low-/net-zero power generation, and energy   

from renewable sources is becoming more and more important. That’s why energy systems are   

already undergoing a rapid transformation – and adapting to the high shares of renewables that   

will be essential for future energy systems.   

  

 

   

      

   

   

https://www.sarralle.com/en/sectors/rolling-mill
https://www.sarralle.com/en/sectors/rolling-mill


303 
 

 

 

EOI Waste Management Waste-to-Energy Presented to County Government of Nairobi in Kenya  

 

 

1st February 2023  

 

VI.     Resource capability (human, financial etc),   
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Resource capability (human, financial etc),   

   

   

We have forty-years’ experience in Infrastructure projects in Developing Nations   

and twenty-seven years of Climate Change Mitigation.  Our EPC partners have   

thousands of staff and workers and have built over 1,500 Power & Waste Plants.   

   

Headway USA, a leading project management and project finance group in the   

United States, is pleased to state its intention to provide management and funding   

support at low interest rates, to the fullest extent possible, for the facilities and   

services being proposed by us and PSECC Ltd, for the evaluation, selection,   

implementation, and operations of the nationwide Waste-to-Energy (WTE) plant   

(s) at Dandora Landfill dump site in Nairobi. The following are some of the   

indicators for this provision of funding:   

   

Financing the Waste-to-Energy Plant (s)   

   

Headway is able to fund via the following mechanism: low-interest rate, near-  

concessional rate US government loans to the government of Nairobi, Kenya via   

US Eximbank and Headway’s banking partners, in conjunction with private-sector   

funding via specialized ESG (Environmental, Social, Governance)-oriented funds,   

in particular a new ESG fund mechanism being developed by Headway and   

several US and European financial institutions.   

   

Loan Financing from the US government is typically denominated at 1-1.5%   

above the US Treasury Rate (currently US 10-year Treasury rate is 4.25% per   

annum, which would entail a gross rate of 5.25-5.75% per annum to Kenya) and   

for 10-year or 18-year duration, this will be facilitated by Headway, together with   

the US Department of Commerce and the US Export-Import Bank, along with   

Headway’s banking partners.  In conjunction, private funding, which is provided on   

an equity investment basis (no debt, but share of earnings of the enterprise), will   

also be arranged directly by Headway, along with the investment committee of the   

new ESG fund mechanism.  Close coordination will be required with the official   

governmental and financial regulatory bodies in Nairobi. Kenya to provide   
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assurances in terms of repatriation of funds and earnings, and, in the case of   

loans, repayments of the loans from Power Purchase Agreements.   
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Table 6.  Initial approximate Financial Breakeven of a 500 tpd plant   

The plants will pay for themselves 
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Table 7.     Material prices (2010)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Solid Waste Management in Nairobi: A Situation Analysis Technical Document accompanying   

the Integrated Solid Waste Management Plan - Prepared by: Allison Kasozi and Harro von    
Blottnitz 

 

Table  8.  Disposal Costs to Dandora designated and Ruai landfill (2010)   
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Vll    Experience in developing and operating similar plants (all list of such plants   

        and locations)    
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Experience in developing and operating similar plants (all list of such plants   

and locations)    
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Sarralle Example of Plants  

 

 

1.  

 

 

HITACHI ZOSEN INOVA - PRIMARY AND SECONDARY COMBUSTION AIR SUPPLY  
SYSTEM FOR NEW INCINERATION PLANT IN VANTAA (Finland)  

 

 

2.  

 

 

ROS ROCA – HITACHI ZOSEN INOVA - TERSA INCINERATION PLANT REVAMPING,  
SANT ADRIA DE BESOS (España)  

 

 

3.  

 

 

KOBELCO ECO SOLUTIONS - PRE-ENGINEERING FOR GASIFICATION NORTHACRE  
PROJECT – UK  

 

 

4.  

 

 

KOBELCO ECO SOLUTIONS - HOOTON PARK WtE GASIFICATION PLANT (UK)  

 

 

5.  

 

 

TURNKEY PROJECT TO DEVELOP A NEW ZINC OXIDE RECYCLING PLANT AT  
JIANGSU (China)  
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Notarization & Certified   

To   

   

The County Secretary and    

Head of County Public Service Nairobi City County Government   

P.O Box 30075-00100   

Nairobi,    

Kenya                                                                                                    Date: 30th January 2023   

   

Reference: EXPRESSION OF INTEREST (EOI) TO DESIGN, BUILD,FINANCE, MAINTAIN &   

OPERATE AND TRANSFER A WASTE TO ENERGY PROCESSING PLANT IN DANDORA   

NAIROBI   

   

Dear Sir   

   

Headway USA have forty-years’ experience in Developing Nations and in particular Waste-to-Energy   

and Waste Management together with funding provision.    

   

Headway provides project management to infrastructure and service projects, through its own internal   

capabilities and by leveraging strategic partnerships with reputable organizations and subject matter   

experts - in the US and around the globe.   

   

We certify all items I to IX as true, complete and exact under “Qualification of bidders”.    

   

I. Copies of certificate of incorporation/ business registration.   

II. Copies of PIN and Tax compliance certificates OR equivalent    

III. Relevant factory operating licenses;   

IV. A copy of the company profile,   

V. Further demonstration of the capability to deliver the services, including:   

VI. Resource capability (human, financial etc),   

VII. Experience in developing and operating similar plants (all list of such plants and locations)   

VIII. References attesting to its activities in the energy and waste sectors.   

IX. Proposed technology.   

and in particular Notarise item V & VI.   
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Manufacturing Plant proposal - Kenya  

 

Assembly & Distribution followed by Manufacturing of Solar PV Panels  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SySCraft Limited Solar Home Lighting System  

 &  

 Larger Solar PV Panels for Solar Farms  
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SySCraft Limited  

 

Procmura Centre, Sports Road, Westlands, Nairobi, Kenya - +254 707 584119 - info@syscraft.co.ke  

 

 

 

 PSECC Ltd - www.psecc.co.uk  

UK Offices: PSECC Ltd - 39 Woodhay Walk, Havant, Hampshire, PO9 5RD  

1  
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250w Solar PV panels  

 

Solar PV Home Lighting Systems 20w & 30w  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2  
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Executive Summary  

Kenya is one of the African Countries with a high Renewable Energy generation from Geothermal, however  

there is a need for Kenya to increase their Renewable Energy from Solar in line with COP26 1.5 Consistent  

Pathways. This is an application for USD $6 million, ROI of 18%. The Solar PV lighting systems together with  

Solar for schools and Solar Farms for electricity use in Kenya households will reduce use of kerosene and so  

reduce greenhouse gas emissions and the Government are hoping to develop 5,000MW of additional  

electricity to drive down the cost of electricity.  This project is being developed jointly by SySCraft Limited  

in Kenya and PSECC Ltd in the UK, PSECC Ltd has twenty-eight years’ experience in Climate Change  

Mitigation and Renewable Energy development projects. Successfully delivered, as the Project Lead  

partner on other UK Government Innovate UK funded Renewable Energy projects in Africa for Ghana, Solar  

Farm development in Ghana and Kenya and ten-years’ experience in manufacturing environments.  

The Government of Kenya has targets for Renewable Energy generation, Climate Change and to promote  

local manufacturing as part of the Kenya Vision 2030 and the Industrial Transition programme. Promoting  

local manufacturing will not only, as we have seen bring prices down to affordable levels, especially to the  

poor, but will also have a bigger impact on the country’s economic growth. Kenya is the largest market in  

Africa for off-grid solar products and according to the Kenya National Electrification Strategy (KNES), off-  

grid solar solutions will play an important role in achieving universal electricity access for all Kenyans by  

2022.  Currently, it is estimated that nearly 10 million Kenyans use off-grid solar products as compared to  

less than a million in 2009 at the commencement of the World Bank's Lighting Africa project.  

We can manufacture at lower cost by 46% of imported panels supplied from China. Year one we will have  

an Assembly plant and Sales & Distribution centre for the solar home lighting systems using imported solar  

PV panels from China then after six months we will build the Manufacturing plant then activities will be  

manufacturing of the solar PV panels in Kenya, assembly, sales & distribution for the lighting systems and  

the larger solar PV panels for Solar Farm use. Two Manufacturing systems were investigated, one from  

India the other from China. The Indian plant would require 10,000 square feet building, equipment cost of  

USD $210,000 to produce 30,000 light units per year, material costs would be USD $693,300 build cost per  

Solar Home Lighting system would be USD $25 to USD $28 on material costs.  

Total cost for the China Manufacturing Plant - Semi-Automatic 1.272MW to 10MW capacity Equipment  

cost is USD $220,500 one off payment, ongoing annual material costs for solar PV panels is USD $308,621  

per 1.272 MW for the lighting system, for 10MW is USD $2,468,968 per year material costs for the lighting  

panels and larger solar PV panels. The plant from China has been chosen due to superior quality, costs,  

and adaptability.  Assembly & Distribution costs were USD $2,068,990 for material, so the total funding  

required for the two operations is USD $4,537,959 in year one for materials. Building rental costs per year  

is USD $13,500 for Headquarters and USD $54,000 for warehousing in three regions of Kenya – total  

running costs in year one is USD $821,019. Plant operational phase requires 100 KW per hour @ USD  

$0.16 KWh, so for one daily eight-hour shift running costs is USD $128 per day, for 350 operational days  

each year the cost is USD $44,800. However, over time the Manufacturing building will have the larger  

250w panels on the roof to provide the electricity to run the plant. 
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Manufacturing plant funding required is USD $5,853,325 plus the solar roof for the plant USD $146,675 for  

the Manufacturing, Assembly & Distributing plant totalling USD $6,000,000, ROI 18% and if the investors  

are interested a further USD $11.2 million for the 10MW solar farm for Nakuru in Kenya ROI of 12.08%,  

totalling USD $17,200,000 over a ten-year loan period. If another Ghana 20MW solar farm is included then  

a further USD $23 million is required for a further ROI 23.59% totalling USD $40.2 million profit over  

twenty-five years. Our marketing department have indicated the solar farms give a secure outlet for the  

sales of the larger 250w solar PV panels from the Manufacturing plant over a five-to-ten-year period.  

The Manufacturing plant for Solar PV panels will assist Kenya producing 20w panels, 30w panels and 250w  
panels at lower costs compared to imported panels. If we were to use those panels in a 10MW solar farm  
development at Nakuru then the revenue profit from the Solar Farm would be USD $39,325,365 over 25  
years of operations or USD $1,573,015 per year on average.  

SySCraft Ltd have four years in system integration and now requires funding of USD $6 million to start-up  

this venture for Manufacturing, assembly, distribution & Sales.  There is evidence of imported low quality  

products getting into the local market.  Lighting Africa’s March 2016 Kenya retail report indicates that the  

top two key challenges solar retailers are grappling with are low quality/counterfeit products and faulty  

products that lower consumer trust of solar products. We at SySCraft Limited & PSECC Ltd aim to fill this gap  

and increase the Natural Capital, increasing the environmental gains at the same time increasing the financial  

gains and distribute the systems at better quality, lower cost and introduce Manufacturing in Kenya and we  

have studied the report on Namibian students regarding Pico to understand further the attitudes of potential  

buyers of our systems. As part of a larger project on climate change interventions, it was expected to provide  

information to be used for production of a prototype for a Kenya manufactured solar lantern.  PSECC Ltd  

Limited are currently developing opportunities in Waste Gasification & 100% Recycling technology plants  

and USD $90 million funding arranged by Alset Power Company Inc via USTDA & US EXIMBANK for the first  

Waste-to-Energy Gasification plant for Kisumu in Kenya.  

The University of Sheffield is working with PSECC Ltd and us on a “Harvesting the Sun Twice project”, which  

provides other markets for our manufactured larger 250w solar PV panels.  While ground-mounted arrays  

of solar panels offer several benefits related to clean energy provision, they miss opportunities to deliver  

livelihood benefits in addition to electricity supply, and in some cases can detract from other development  

goals. For example, ground-mounted arrays remove land from food production, and at a time when crop  

yields are threatened by a changing climate, increasing populations and insecure land ownership, we  

cannot risk putting further pressure on land resources.  Agrivoltaic energy systems, however, can combine  

the delivery of solar electricity, crop production, and rainwater harvesting on the same land area. Instead  

of being mounted close to the ground like traditional solar power arrays, agrivoltaic systems are  

constructed several meters high, with gaps between the arrays, enabling crops to be grown underneath.  

Climate Change will provide significant growth in this sector.  
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Our Marketing department have further identified possible sales of the larger 250w panels in this concept  
could be incorporated into this Kenya project in a second development phase – for every 10MW solar farm  
we build in Kenya we could have one or more 500KW (2,000 panels) or larger projects below incorporated  
into the project. PSECC Ltd is a partner with this Sheffield University project.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

www.sheffield.ac.uk/research/harvesting-sun-twice  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Manufacturing plant equipment supplier website www.ooitech.com  

 

(Video of equipment & process)  www.youtube.com/watch?v=u4Y2EmDt998&t=22s  
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$300 million was invested in mostly Western-owned solar pay-as-you-go (PAYG) start-ups in 2020, up from  

$19 million in 2013. More than 8 million PAYG solar kits   

2021, according to Gogla, an off-grid solar industry trade group, and today about 25 million to 30 million   

people have access to energy via paygo solar lighting systems. Although PAYG can make a dif    

middle-class homeowners and small businesses that don’t want to depend on Africa’s unreliable power     

grid, it hasn’t fully succeeded in bringing electricity to the poor on a massive scale, we aim to resolve that   

issue by having a better-quality, in country product, more affordable to ensure greater take-up.    

 

were sold from January 2018 through December  

ference to  

Introduction  

The requirement is for a 10MW plant - USD $6 million investment over a ten-year loan period for a  

Manufacturing, Assembly & Distribution plant for Kenya. Manufacturing plant requires USD  

$3,784,335 and USD $2,068,990 for Assembly & Distribution plant (USD $5,853,325). Solar PV roof fo  

Manufacturing plant we have costed at USD $146,675 totalling USD $6,000,000 – ROI is 16%.  We  

could have a 20MW plant or even 25MW costing $9,335,323 with ROI of 25%.  

We can manufacture the 20w & 30w solar PV panels for the lighting system 46% lower cost as panels  

supplied from China, we will still import smaller 10w panel due to equipment limitations – Our Material  
& Manufacturing cost per watt is USD $0.26116, the larger 250w panels we manufacture for USD  
$65.29 .  

 

 

 

 

 

The Government of Kenya has targets for Renewable Energy generation, Climate Change and to promote  
local manufacturing as part of the Kenya Vision 2030 and the Industrial Transition programme.  Promoting  
local manufacturing will not only, as we have seenbring prices down to affordable levels, especially to the             
poor, but will also have a bigger impact on the country’s economic growth.  

 

SySCraft Limited is an established company in Kenya for over four years in operation, senior staff with over  

thirty-five years of business acumen in Kenya.   Expertise has been developed to now entre the Climate  

Change Mitigation & Renewable Energy sector. SySCraft & PSECC have analysed Solar PV manufacturing  

plant technology from India and China and identified the product ranges for the new Manufacturing Plant  

and Assembly to produce and have further identified a sound way forward in marketing those products  

with three different sized 10w, 20w & 30w Solar PV panels for the Solar Home Lighting system and the  

larger 250w Solar PV panel manufacturing for the Solar Farms.  
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SySCraft Limited in Nairobi and PSECC Ltd in the UK are submitting this joint proposal to UK AID  

“Manufacturing Africa” team for investment into this much needed venture.  The cost comparison of our  

panels to be manufactured in Kenya indicate a cost per watt of USD $0.26116.  

The manufacturing costs for the larger 250w panels each day will be $65.29 per panel and number of panels         

per year is 34,560 panels so manufacturing costs would be USD $65.29 x 34,560 is USD $2,256,422.                         

Retail price is set at USD $120 per 250w panel is the profit of USD 54.71 per 250w panel = USD $ 1,890,777           

per year. Our marketing department have identified a strong sales market - In a year, operational profit from          

the larger panels would be USD $1,890,777 or (USD $1.89 million) per year. However, if the panels were used         

in our Solar Farm projects, initially at the 25MW Solar Farm proposed for Nakuru then profits over a 25-

year period from the Solar Farm are USD $90 million (USD $3.6 million each year on average).  
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www.syscraft.co.ke  Experience you can count on……...  
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Renewable Energy and Waste Management System  

 

 

Our work in the Circular Economy  
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As we have seen, Renewable Energy projects were started in Kenya by our partners PSECC Ltd in 2012  
commencing with Solar PV home lighting systems and Solar Farm development at Konza & Nakuru and this  
new Manufacturing Plant could provide solar panels for Solar Farm developments in Kenya for years to  
come without the need to import panels – Industrial Transformation & Job creation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Full product line  
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For the four products the domensions are as follows:  

 

 

 

 

 

 

 

 

 

 

250W  

 

 

 

 

 

 

 

 

 

 

1640*992*35mm 
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Summary of Transformation programme  
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TAX Incentives  
 

 

 

 

There are applicable tax incentives and from the Government documents it is also evident that the  
Minister can declare a plant or factory as part of Special Economic Zone - SEZ despite the location.  

 

This is since an investor might prefer different areas for some reasons, at the point of plant setup all the  
applications for exemptions can be applied for and justification given.  

 

 

 

 

1.  

 

 

 

 

10-year corporate income tax holiday and a 25% tax rate for a further 10 years thereafter (except  
for EPZ commercial enterprises)  

 

2.  

 

10-year withholding tax holiday on dividends and other remittances to non-resident parties (except  
for EPZ commercial license enterprises)  

 

3.  

 

Perpetual exemption from VAT and customs import duty on inputs – raw materials, machinery,  
office equipment, certain petroleum fuel for boilers and generators, building materials, other  
supplies. VAT exemption also applies on local purchases of goods and services supplied by  
companies in the Kenyan customs territory or domestic market. Motor vehicles which do not  
remain within the zone are not eligible for tax exemption.  

 

4.  

 

Perpetual exemption from payment of stamp duty on legal instruments  
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The Manufacturing plant  

The plant will be able to produce Solar PV panels for 36,000 small Solar Home Lighting Systems in year one  
as well as 34,560 large 250w panels for Solar Farms manufactured from month seven onwards, over a  
twelve-month period onwards and thus helping towards meeting the 5,000MW target of Kenya.  
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Manufacturing Plant and equipment layout  

10,453 Square Feet of building space in Nairobi for Headquarters Manufacturing and Assembly plant  
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Entrance area of Factory  

https://coralpi.com/properties/10383-sqft-warehouses-for-rent-along-old-mombasa-road/  

 

 

 

Features, Amenities and Provisions  

 

▪ 

 

▪ 

 

▪ 

 

▪ 

 

▪ 

 

▪ 

 

▪ 

 

▪ 

 

▪ 

 

▪ 

 

3 phase power.  

20KVA power supply to each godown (Factory).  

Offices and washrooms in each godown.  

5.5 metres gate height.  

Borehole and Council water.  

1000 litre water storage tank for each godown.  

18 metres wide cabro paved road between each row to facilitate easy turning for trucks.  

24/7 security guards manning and patrolling the compound.  

Perimeter wall with electric fencing.  

CCTV surveillance in the common areas.  

https://coralpi.com/properties/10383-sqft-warehouses-for-rent-along-old-mombasa-road/
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▪ 

 

Rent Per Month: KES. 30 per square foot plus VAT.  

Service Charge Per Month: KES. 27,500 plus VAT per godown (Factory)  
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The Solar cells from China to be used in the Manufacturing plant  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



344 
 



345 
 

Cost of Solar Panels from used for solar home lighting system – first six  
months.  
 

In our Assembly and Distribution proposal we had indicated the cost of the solar panels  
that can be bought in China as follows:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The total cost to manufacture a 20w & 30w solar PV panels will be $5.25 & $7.87 respectively (considering  
materials and all manufacturing costs) 46% lower cost compared to China imported Solar PV panels.  
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SYS-CRAFT-HOME 20W  48000  

SYS-CRAFT-HOME 30W  32000  

SYS-CRAFT - BIZ 250w  89,120  

 

Manufacturing plant output per year  

We will have two of these 10MW manufacturing plants     

x 3=25MW 
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Supplier website www.ooitech.com  

 

(Video of equipment & process)  

 

www.youtube.com/watch?v=u4Y2EmDt998&t=22s  
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Website  

https://www.solarmakingmachine.com/Solar-Panel-Manufacturing-  

Process/?gclid=CjwKCAjwjZmTBhB4EiwAynRmDzjsKG18p_Pkcp6IRWiy-  

vdCWBLkQPnxMFmQPJ1Yb2hEb99wl774khoCJ8wQAvD_BwE  

 

 

 

 

& Costs  
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Additionally - PV Ribbon Bending machine is USD $5, 000, Visual inspection unit is USD $1,000 and EVA/TPT carrier is  
USD $300.  

Total Manufacturing Plant Equipment cost is USD $220,500  
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Manufacturing Materials for the Solar PV Panels unit costs  
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For a 10MW per year production line then multiply by a factor of 8 = USD $2,468,968 per year, which  

would produce the solar PV panels for lighting systems. It is suggested that the plant is used for 10%  
smaller 20w panels, 10% 30w panels production and 80% for the larger solar panels of 250w in size.  
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Cost comparison - Larger Solar PV Panel cost examples  
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Our material costs are $0.242626 per watt  

SySCraft Limited & PSECC Ltd are submitting this proposal to UK AID “Manufacturing Africa” team for  
investment into this much needed venture.  We have indicated cost comparison of our panels to be  
manufactured in Kenya indicate a cost per watt of USD $0.26116 so a 250w panel would cost USD $65.29.  

Once more we point out our manufacturing costs for the larger 250w panels each day will be $65.29 per  

panel and number of panels per year is 34,560 panels so manufacturing costs would be USD $65.29 x  

34,560 is USD $2,256,422. Retail price is set at USD $120 per 250w panel is the profit of USD 54.71 per  

250w panel = USD $ 1,890,777 per year. Our marketing department have identified a strong sales market -  

In a year, operational profit from the larger panels would be USD $1,890,777 or (USD $1.89 million) per  

year. However, if the panels were used in our Solar Farm projects, initially at the 25MW Solar Farm  

proposed for Nakuru then profits over a 25-year period from the Solar Farm are USD $90 million (USD $3.6  

million each year on average).  
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Cost comparison – online product to purchase example  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://store.santansolar.com/  

As a further comparison, if we did produce this Solar 530w panel  

Then using our manufacturing cost per watt of USD $0.26116  

Our manufacture of the 530w panel would cost USD $138.41 per panel.  

Our Recommended Retail Price factor of approximately @ 2.0  

Our retail price is USD $268 per 530w panel  

https://store.santansolar.com/
https://store.santansolar.com/
https://store.santansolar.com/
https://store.santansolar.com/
https://store.santansolar.com/
https://store.santansolar.com/
https://store.santansolar.com/
https://store.santansolar.com/
https://store.santansolar.com/
https://store.santansolar.com/
https://store.santansolar.com/
https://store.santansolar.com/
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Solar Home Solar Light system  

Please use these figures in your financials.  

Our manufacturing cost per watt for the Solar PV panels is USD $0.26116  

20w   panel cost USD $  5.25  
30w   panel cost USD $  7.87  
250w panel cost USD $65.63  

Recommended retail price for 250w panel would be USD $65.29 x 2 = USD $131.58,  
our 250w panel will retail at USD $120  

If we use factor of appx 2 to get top retail price.  

So, for our 20w solar lighting system use the cost of USD $5.25 for the panel cost and then add on all our  
other material costs for the lights.  

For our 30w solar lighting system use the cost of USD $7.87 for the panel cost and then add on all our  
other material costs for the lights.  

Funding required is USD $5,853,325 plus the solar roof for the plant USD $146,675 for the Manufacturing,  

Assembly & Distributing plant totalling USD $6,000,000 - ROI 18%, and USD $11.2 million for the 10MW  
solar farm for Nakuru in Kenya ROI of 23%, totalling USD $17,200,000 over a ten-year loan period. If  

another Ghana solar farm is included then a further USD $23 million is required ROI 23% totalling USD  
$40.2 million.  
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Assembly  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In year One we will have 69 Technical Assembly staff and Managers  

Based on 250w panels  
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PAY-AS-YOU-GO (PAYG) TECHNOLOGY  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Affordable PAYG will be the right technology to promote Syscraft Home products considering the income  
category and affordability in the targeted market is between low and middle income. 

 

The report23 in the Assembling & Distribution Business Plan identified two main barriers to adoption of  

renewable energy:  

 

 

●   The cost of installation and upfront costs  

●   The cost (or perceived cost) of maintenance and upkeep  

 

 

People are unwilling to pay these large upfront costs. Additionally, those with low income are often reluctant  
to change from an existing system if there is a risk that costs may change.  An average energy bill for those  
using wood, charcoal, grid electricity, or gas as their main energy source can be anywhere between 1,000  
and 2,500Ksh per month, which could be as high as 10% of a household income.  

We will ensure our products are better quality and more affordable for the poorer people, often in Rural  
communities with no electricity supply and to be paid for over a five-year period then the Lighting  
system is then owned by the people.  
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PAYG payment  

This scheme people will be paying as low as 30shs every day plus a connection fee of 500 shs onetime  

30 shs or 0.3 usd can be spread so that they either make the payments weekly or biweekly or even  
monthly depending on the plan that the customers use.so in response to the aspect of the livelihoods we  
have taken care of that and the longest duration for repayment will be 5 years.  

USD $5 upfront payment commitment fee and then USD $ 0.3 every day.  

On the starting point you will see the prepaid insurance premiums for the devices. For those devices that  
may get damaged or stolen or people who refuse to pay - based on %, meaning in 1st year the risk is more  
and gradually decreases towards 5th year.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



395 
 

 

 

Please review - Assembly and distribution Financials excel for your perusal  
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Assembly start-up expenses (included in Manufacturing financials) – Assembly &  
Distribution have a separate set of financials to the Manufacturing Financials.  
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Distribution & Sales  
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PROMOTION  

As there is awareness about the off-grid solar products in most of the counties, we will not have to invest  
time and energy in creating awareness about the product. However, we will promote our products through:  

 

●   Radio  

●   Billboard  

●   Branding of Shops/Agents Shop  

●   Social Media – Facebook, Bulk SMS  

●   Internet Sales sites  

●   Brochures  

 

The promotion will highlight the quality and economical nature of our products.  As the report points out,  
people are concerned about the reliability of the energy sources.  The reliability factor of the solar product  
will be highlighted through these advertisements.  

 

  

https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
https://rise.esmap.org/data/files/library/kenya/Clean%20Cooking/CCS%201.1%20Renewable%20Energy%20Resource%20Assessment%20in%2044%20Counties,%20Kenya%20-%202017.pdf
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Solar Farms Potential  

We have seen that if we were to use our larger 250w panels in a 10MW solar farm development at Nakuru  
requiring 40,000 panels for example then the revenue profit from the Solar Farm would be USD $30,992,875  
over 20 years of operations. We could also have a total of 25MW solar farm at Nakuru requiring 100,000  

panels. If we included a solar farm development, then an additional USD $11.2 million would be required  
with ROI of 12.08% or 25MW with 100,000 panels (see attached financials Appendix 2).  

We have also been developing solar farms in Ghana, specifically at Simbrofo where we are proposing a  
20MW Solar Farm with over 80,000 larger solar PV panels required. The Feasibility study for this project has  
been completed and an Electricity License was granted but will need to be renewed.  

Kenya Solar Farms that can also be developed:  
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The University of Sheffield is working with us on a “Harvesting the Sun Twice project”, which provides  
other markets for our manufactured larger 250w solar PV panels.  

While ground-mounted arrays of solar panels offer several benefits related to clean energy provision, they  

miss opportunities to deliver livelihood benefits in addition to electricity supply, and in some cases can  
detract from other development goals.  For example, ground-mounted arrays remove land from food  

production, and at a time when crop yields are threatened by a changing climate, increasing populations  
and insecure land ownership, we cannot risk putting further pressure on land resources.  

Agrivoltaic energy systems, however, can combine the delivery of solar electricity, crop production, and  
rainwater harvesting on the same land area. Instead of being mounted close to the ground like traditional  
solar power arrays, agrivoltaic systems are constructed several meters high, with gaps between the arrays,  
enabling crops to be grown underneath.  

This concept could be incorporated into this Kenya project in a second development phase – for every  
10MW solar farm we build in Kenya we could have one or more 500KW (2,000 panels) or larger projects  
below incorporated into the project.  
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We are in negotiations with Sunculture in Kenya to supply their solar PV panels for the  
farmers water irrigation systems  

https://sunculture.com/  

 

 

 

 

https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
https://sunculture.com/
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SALES AND MARKETING  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solar Farm Nakuru – Marketing have identified this as a potential project.

 

For sales of our product, we will rely on modern as well as traditional approaches. We will have three types  
of engagement/point of contact in the market with customers to include: 

 

●   Call Centre - This will be domiciled at the head office for the main purpose of allowing customers to  

call in case of related queries on the solar products, 

 

●   Energy Officers – This will be the team on the ground walking into the rural homes of the potential  

customers for product sensitization.  

 

●   Agents – This will be recruited as existing local shops who are present in the specific county locations. 

 

We will have a dedicated call centre to reach out to the customers to generate leads and hand it over to our  

field executives (Energy Officers).  Apart from generating leads, call centre agents will also be managing  

customer queries and complaints.  We will have a sales team on the field for door-to door-marketing. They  

will be our foot soldiers to reach the customers. Our agents will be at small kiosks, supermarkets, or shops.  

They will display our products and generate awareness and interest among the intended customers. They  

will pass on the lead to our call centre team once they identify if any customer is interested in our products.  
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There is also a marketing potential to own solar farms to guarantee secure markets for our larger 250w  
panels for the next twenty-years and more.  
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Financials - Manufacturing Plant Costs for 10MW production - Solar Home  
system panels & larger 250w panels for solar farms. (Review Appendix 1)  
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Revenue  

In this case we have one factory outlet which is more like the headquarters in Nairobi.  For ease of  
distribution and taking the solar to the rest of the country we are working on a warehouse for distribution  
to the other parts of the country (Up-country) in three locations (Nakuru /Kisumu/ Eldoret) thus the two  
items for rent/lease, the same applies for service charge.  
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Cashflow (Please see full financials in Appendix 1)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If we were to use those panels in a 10MW solar farm development at Nakuru in Kenya then the revenue  

profit from the Solar Farm would be USD $39,325,365 over 25 years of operations.  
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Solar Farm Nakuru – Kenya - Marketing have identified this as a potential project  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



411 
 

DESCRIPTION OF PROJECT AREA – 100,000 x 250w solar PV panels = 25MW Solar Farm  

SySCraft Ltd Marketing have identified this as good for sales  

Project location with coordinates and relevant site maps.  

The project will be in Mai Mahiu area of Nakuru County. It is adjacent to the Mai Mahiu shopping centre to  
the North and the kikuyu escarpment and forest to the East.  

Its geographical coordinates are within the range of 0° 58'16.55"S 36 ° 35'15.91"E.  

The land consists of four different but adjacent parcels of land which are owned by Kiragu Kubai on free  
hold titles. The four parcels of land which make up the total land area of 100 acres (40.46 Hectares or 404,  
687m2) – please refer to map for location details.  

This project is known as the Proposed Mai Mahiu Solar Power Generation Plant. It is located adjacent to  
Mai Mahiu Shopping Centre, approximately 300m off the Old Naivasha Road and address is Kubai Farm,  
Kijabe/ Kijabe (Mai Mahiu) Block 3245, Kijabe Mai Mahiu Road, Nakuru, Kenya.  

We submitted in May 2015 our FIT EOI form for our 25MW Solar Farm in Nakuru to the Government panel  
and were successful in our application and have been waiting for the Certificate to be issued and signed  
and are hoping you may be able to elevate this to a matter of importance and get the certificate issued to  
us to proceed our project forward.  

A pre-feasibility study of a solar power plant project was carried out by us Eco Plan Kenya Ltd, the  
appointed Consultancy Company in May 2015 to study and search the best location to install a  
concentrated solar power plant in Nakuru. The investors were determined to obtain a site with a maximum  
possible irradiation.  

This Solar Farm complements Kenya’s Vision 2030 the National Development blueprint, initiated to  

transform the Country into a newly industrializing, middle-income economy by the year 2030. The Vision is  

founded on three pillars of economic, social, and political development.  Currently, energy shortages and  

supply disruptions coupled with high cost remain serious obstacles to the manufacturing sector (GoK,  

2012a). The main objective of this project is to generate power and to feed it into the National Grid and in  

return earn revenue through PPA agreement with the electricity distributer which is in this case the Kenya  

Power and Lighting Company Ltd.  
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Schools Solar Project – (review full project detail in Appendix 3).  
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One of our systems in Ghana  

Solar PV system for each school - 250w panels  

SOLAR HEATED BATHING WATER IN GIRLS’ SECONDARY  

SCHOOLS IN NYERI COUNTY KENYA  

A project proposal in renewable energy to reduce schools’ carbon  

footprint at the same time safeguarding student’s health and enabling  

comfortable learning environment.  

If they are using charcoal or firewood they will calculate 70% cost they used to purchase charcoal or  
firewood as total cost saved. If they are now using electricity you save 0.8 kwh per student every 6  
minutes.  
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