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I. KEY ACHIEVEMENTS 

NETFUND is supporting the realization of Key Result Areas 5 and 8 of the USAID funded 

Low Emission and Climate Resilient Development (LECRD) Project i.e. ‘Climate knowledge 

management and capacity enhanced’ and ‘Domestic entrepreneurship and innovation to reduce emissions and 

improve resilience promoted’ respectively.  

To achieve this, NETFUND is implementing 2 major activities as listed below: 

1. Providing incubation support for scale up and replication of 3 selected climate smart 

technologies i.e.  

 Energy Generation and Storage System also known as the ‘CAES’ by Strauss 

Energy Ltd. (SEL) 

 Green Charcoal Carbonization Kiln by Home Health Solutions and 

 Soya Value Chain Addition by All in One Africa Ventures (AAV) 

2. Facilitate annual investors’ conference and exhibition on climate smart technologies with 

an aim of linking the projects to potential investors’ for funding to scale up and 

replication of the businesses. 

 

So far several milestones have been achieved over the reporting period (April 2017- June 2017) 

as outlined below; 

 

I.I PROVIDING INCUBATION SUPPORT TO CLIMATE 

SMART INNOVATIONS 

NETFUND on behalf of the Ministry for Environment and Natural Resources (MENR) sought 

to support green initiatives through a dynamic incubation model. The process took on a practical 

hands-on approach and customized the service to the priorities of the selected innovations that 

involved both technical and business support. The multi-stage incubation programme also 

entailed matching of “Teams of Experts” comprising of specialized technical experts and 

business advisors and technical institutions with the selected innovators to support the 

refinement of the technologies with an aim of transforming them into bankable green 

enterprises.  

The support provided during the reporting period included; Technical assessment of the SEL 

project and Product/ process design for the Green Charcoal Carbonization Kiln and the 

Soya Value Chain Addition projects. 
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I.I.I TECHNICAL ASSESSMENT OF INNOVATIONS 

NETFUND carried out a technical assessment (TA) of the CAES innovation by SEL. The 

CAES is a solar power driven system that uses compressed air for power storage and generation. 

 

Figure 1: The CAES System 

 

The technical assessment study on the CAES was informed by an expert theoretical analysis (See 

annex 1 for the theoretical analysis report), of the system which identified key areas on the 

functionality of the CAES that required more evaluation. These areas included; 

i. The efficiency of the CAES system 

ii. Conformity of the high pressure cylinders of the CAES system to Kenya’s Operation 

Safety and Health Act (OSHA) 

iii. Feasibility of assembly and servicing of the CAES system locally 

 

In line with the theoretical analysis report, the project’s technical committee (TC) recommended 

that an actual onsite assessment of the innovation should be undertaken by select members of 

the committee to in order to establish the viability of the technology (see annex 2 for the TC minutes).  

The assessment of the CAES system was by the members of the TC as outlined in table 1 below: 

Table 1: TC Members who carried out the technical assessment 

Sno. NAME INSTITUTION DESIGNATION 

1. Dr. Harun Warui MENR (LECRD 

Project) 

Project Manager 

2. Prof. Robert Kinyua JKUAT Director, Institute of Energy and 

Environmental Technology (IEET) 

3. Chrispine Omondi NETFUND Manager, Projects 
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The technical assessment study specifically sought to; 

i. Establish the level of product development; functionality and market readiness of the 

CAES. 

ii. Establish product/ technology gaps and any challenges associated with the system. 

iii. Establish requirements/ resources required for optimization of the technology.  

 

Figure 2: Presentation of the CAES system to the TC members 

 

 

METHODOLOGY OF THE STUDY 

The following methodology was developed and used for carrying out the technology assessment; 

i. 1st test run; Visual inspection 1and 1st test run of CAES at full load; Float voltage testing2 

Float current testing3 and Ripple current testing4  

                                                      

 

 

1 Visual inspection is meant to inspect for any defects e.g. leaks, corrosion, etc. 
2 Voltage testing — low float voltage shows a system that is not fully charging and cannot supply full capacity; a 

high float voltage is an indication of overcharging. This can lead to premature grid corrosion and higher 

temperatures in the storage machine. High temperatures may lead to valve-regulated lead-acid (VRLA) batteries 

drying out or even thermal runaway. Incorrect float voltage shows something is wrong. However, if the float voltage 

is correct, it says nothing about state of charge (SOC), capacity, or state of health (SOH)  

 
3 Float current — high float current could be a precursor to thermal runaway. It could also indicate a short 

circuit/ground fault or be a sign of a high float voltage. Incorrect float current, once again, shows that something is 

wrong. But if the float current is correct, it says nothing about capacity or SOH 

 
4 Ripple current — Excessive ripple will cause internal heating of the storage machine. Ideally, ripple current should 

be less than 5A for every 100Ah. However, ripple current says more about the state of the charger than the storage. 

Ripple current does not provide any information about SOC, capacity, or SOH 
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ii. 2nd test run; Temperature testing5, Specific gravity measurement6, Impedance testing7 and 

Efficiency testing 

iii. 3rd test run; Discharge testing on compression and decompression  8 and 

Decompression tests and analysis of water as a byproduct (volume, duration and 

conditions) 

iv. 4th test run; Iteration of test 1 to 3, Float Voltage and current testing, Ripple current and 

temperature testing, Assessment of Overall operational conditions, noise levels , 

maintenance, installation and assembly 

 

OBSERVATIONS/ RESULTS FROM THE ASSESSMENT 

It was observed that the CAES system was able to store energy in the form of compressed air in 

composite cylinders but was not able to generate the same energy as was expected through the 

decompression process. This malfunction was mainly attested to the below factors; 

i. Failure in the functionality of the electronic control system consisting of sensors, 

actuators, relays and microprocessor units. 

ii. Failure in functionality of the decompression line. 

iii. Wrongful match of the pressure valves in the decompression line. 

                                                                                                                                                        

 

 

 
5 Temperature testing- Temperature is critical for storage; as high temperatures reduce the efficient life. Temperature 

testing provides no information about SOC, capacity, or SOH 

 
6 Specific gravity measurement — A specific gravity measurement reads the ratio of the density of air to the density 

of water 

 
7 Impedance testing — An impedance test does not measure the capacity of the storage, but it is an indicator of the 

SOH of the storage 
8 Discharge testing — Discharge testing is the only form of test that will determine the actual capacity of the string, 

but not necessarily the SOH 
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Figure 3: Control Unit of the CAES 

 

CONCLUSION AND RECOMMENDATION OF THE STUDY 

It was concluded that the prototype of the CAES system is not fully functional and requires 

more technical input to further refine the system.   

It was therefore recommended that the following actions should be taken in order to have a 

proper functioning system; 

i. Overall design change of the system to separate the unit into two units i.e. Compression 

and decompression unit and the electromechanical CAES unit. 

ii. Proper mathematical simulations of all machine functions. 

iii. Upgrade of the master microprocessor control unit from an Arduino controller to a 

Programmable Logic Controller (PLC) type. 

iv. Upgrade of the direct current motor to an alternating current motor. 

v. Change of compressor from a two stage to a single stage compressor in order to increase 

efficiency of compression. 

vi. Proper match of pressure regulators. 

vii. Redesign of the heat exchange unit. 

viii. Comprehensive testing of the unit under different conditions of altitude and atmospheric 

pressure. 

ix. Design of a Mobile App for remote monitoring and operational data acquisition 

 

In line with the above, there is therefore need to change the project implementation approach to 

include technology refinement as the first and immediate phase of the project. 

Upon successful refinement of the technology, the working prototype would then be piloted at 

the National Climate Change Resource Centre (NCCRC) followed by the installation of the solar 

car parks. 
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Based on these recommendations, the team from Strauss developed a budget (see annex 3) 

highlighting the resources and requirements for the optimization of the technology for 

consideration by the TC. 

 

I.I.II PRODUCT/ PROCESS DESIGN 

NETFUND sought to redesign the innovation products and processes of the Green Charcoal 

Carbonization Kiln and the Soya Value Chain Addition projects. The redesign is expected to 

optimize the production and efficiency levels of the projects. The redesigns  were carried out in 

line with the recommendations of the technical assessment studies carried out on the projects 

during the previous quarter of the year (Quarter 1, 2017) (See annexes 4 and 5 for the assessment 

reports).  

a. Green Charcoal Carbonization Kiln 

The kiln was redesigned to; upgrade the production system from a batch system to a continuous 

system, increase the production efficiencies (to over 40%), while reducing the amounts of 

(greenhouse gas) GHG emissions to the environment as a result of the carbonization process 

and to increase the daily charcoal output (to over 800% increase) as compared to the current 

situation.  

The following changes were effected in the design as shown in figure 5 below of the structural 

design of the proposed upgraded production line;  

i. Redesign of the seal of the kiln’s carbonization chamber to minimize oxygen intake.  
ii. Redesign of the heating chamber of the kiln from a biomass system to an oil ignition 

system utilizing waste engine oil and water as the main fuels for carbonization instead of 
firewood. 

iii. Connecting two kilns in series with the flue gas vent of the first carbonizer linked to the 
heating chamber of the second carbonizer. This is to enable supply of flue gases as the 
main carbonization fuel for the second kiln. 

iv. Introduction of 3 removable pots per kiln to facilitate continuous production. 
v. Introduction of a hoist to enable the lifting of the inner pots of the kiln, for quicker 

cooling of the carbonizer once the carbonization process is complete. 
vi. Design of a collection changer of the tar that is formed as a by-product of the 

carbonization. The tar can be used as a binder for briquettes.
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Figure 4: Continuous carbonization production unit 
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b. Soya Value Chain Addition project 

The innovator with support from NETFUND is in the process of redefining the project in terms 

of climate resilience and livelihood improvement as a result of the intervention of the project. 

This process as highlighted in figure 6 will provide an elaborate outline of the whole soya value 

chain: 

i. Developing and adopting a sustainable pricing and marketing strategy that will target the 

local market as the main customers of the products. 

ii. Development of a grain aggregation and warehousing system. 

iii. Development of a refined continuous production and processing line of both the soya 

and the soya cake. 
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Figure 5: soya value chain
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I.II HOLD THE INVESTORS CONFERENCE 

NETFUND is planning to hold its second annual investor’s conference later this year as a 

platform for linking NETFUND supported climate smart enterprises to potential investors, 

donors and markets.  

NETFUND has embarked on a process of identifying and matching investors to the businesses; 

engaging prospective donors and customers for the investor’s forum. Several meetings have been 

secured with key stakeholders in preparation for the investor’s conference as highlighted in 

annex 6. These meetings are used to create awareness of the business to appropriate investors 

and donors prior to the forum. Several deals are expected to be signed by the end of the forum. 

II. CONSTRAINTS AND OPPORTUNITIES 

II.I VARYING LEVELS IN PRODUCT DEVELOPMENT AND 

CAPACITIES OF THE INNOVATORS 

High levels of technical expertise and advanced facilities required to some components of the 

CAES system has forced the project to resort to the refinement of the CAES in South Africa.  

This however presents an opportunity for capacity building local engineers and technicians with 

skills to assemble, operate and maintenance of the CAES. 

Low capacities of the innovators with respect to business management skills e.g. market research 

and financial analysis has also contributed to lengthened project implementation. This has 

however presented an opportunity for capacity building the innovators with business 

management skills. 

 

II.II INTELLECTUAL PROPERTY RIGHTS 

This is a challenge that was faced only with the SEL whose team was not at ease to disclose the 

full technical details pertaining to the QUBE innovation out for fear of replication of the 

innovation. This was despite the fact that the SEL had already patented the innovation by the 

World Intellectual Property Organization (WIPO).  This had the effect of limiting the number of 

partnerships especially from technical research institutions.  

However, a Non-Disclosure Agreement (NDA) (annex 6) has been developed and signed with 

the key individuals involved with the project implementation.  It is expected that this will 

discourage any unauthorized sharing of sensitive elements of the project with external parties. 

Failure to uphold the terms spelt out on the NDA might lead to legal action against such parties. 
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II.III PROJECT OWNERSHIP 

This is a challenge that was faced with SEL, where the CAES innovation is co-owned by a team 

of innovators in South Africa known as Leaper Innovate Green Energies Ltd. (LiGE) and the team 

from SEL. The two companies are in the process of harmonizing their ownership structures, in a 

process that is being guided by a Law Firm that oversees all the legal processes within the 

NETFUND incubation programme. 

III. LESSONS LEARNT 

From the above highlighted constraints, it is clear that there is need to build the capacity of local 

manufactures and technicians to be able to build and service key parts of the CAES locally and at 

affordable rates. 

The challenges faced in the technicalities of the projects could be leveraged upon to design and 

undertake research projects that would seek to provide solutions to problems.   

In addition to securing patent rights for innovations there is need for NETFUND to develop 

non-disclosure agreements that should be signed by all institutions or persons involved with the 

innovations, in order to assure the innovators of the security of their innovations. 

IV. CURRENT QUARTER’S WORK PLAN 

Table 2: Current quarter work plan 

Planned Activities Actual Status of Activities Explanations for Deviations 

Innovation product/ process 

design 

Done N/A 

Technical assessment of the 

innovations and development 

of work plans and budgets  

Done N/A 

Preparation for the investors 

conference 

Done N/A 
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V. LINKAGES AND COLLABORATIONS 

During the reporting period, NETFUND leveraged on various public and private academic and 

research institutions to provide the necessary technical and business expertise to the innovators. 

These institutions included; Jomo Kenyatta University of Agriculture and Technology (JKUAT) and 

the Kenya Forestry Research Institute (KEFRI) provided useful technical insights in the 

establishment of technology viabilities as well as in the redesign of the innovation products and 

processes. 

VI. SUSTAINABILITY STRATEGY 

NETFUND is planning to establish an alumni club that will support these innovators upon 

successful completion of the incubation. This club will provide a platform for knowledge sharing, 

networking and mentorship. NETFUND will seek to establish long term partnerships with the 

private sector and individual philanthropists to ensure growth and sustainability of these innovations 

beyond LECRD support.  

NETFUND is also in the process of establishing the NETFUND Green Enterprise Fund (NET-

GEF) as a means of providing access to affordable capital for green enterprises. This fund will 

specifically; 

a. Provide access to low interest loans to deserving green enterprises 

A revolving Fund mechanism will be operationalized to ensure that available funds are used in 

creative and innovative ways including setting up a revolving fund for on lending at a concessional 

interest to generate surplus that can be ploughed back into the fund so as to serve more enterprises 

In the first phase of the proposed Fund, NETFUND will engage suitable financial institutions for 

fund management and custodial services to ensure efficiency and effectiveness of the Fund for 

optimal returns and low default rates.  

b. Provide a mechanism that will attract private and public funding 

NETFUND will adopt credible financial and operational structures that can leverage additional 

funds from development partners and other donors. Phase II of the project will explore all types of 

investors including; venture capitalists and angel investors who can take up equity ownership or 

provide debt financing. In this regards NETFUND is also in the process of establishing an advisory 

committee that will provide advisory services for the programme with an aim of creating robust 

structures. 
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VII. GPS INFORMATION 

Table 3: GPS Information 

.Activity Name Start 
Date 

End 
Date 

Nationwide? Location County Constituency Location Sub 
location 

Longitude Latitude 

Technical assessment 
of the innovations and 
development of work 
plans and budgets 

28th May 
2017 

2nd June 
2017 

No Jo’ burg Jo’ burg Bredell Bredell Park Bredell 
Park 

28.2031744 -
26.0402754 

Product/ process 
design for Green 
Charcoal Kiln 

2nd 
February 
2017 

2nd 
February 
2017 

No Garrisa town  Garissa Garrisa town Garrisa 
town 

Garrisa 
town 

39.6402067 -0.4606237 

Product/ process 
design for Soya project 

17th 
March 
2017 

19th 
March 
2017 

No Migori town Migori Awendo Stella Stella 34.4714154 -1.0663748 

Preparation for the 
investors conference 

1st April 
2017 

30th June 
2017 

Yes NETFUND 
Offices 

Nairobi Madaraka Madaraka Madaraka 36.8116181 -1.3040471 
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VIII. ANNEXES 

 THEORETICAL ANALYSIS REPORT 

Theoretical Analysis 
Report on the CAES.pdf

 

 TC MINUTES 

DISCUSSION NOTES 
STRAUSS ENERGY TEAM MEETING.docx

 

 PROPOSED BUDGET FOR TECHNOLOGY REFINEMENT  

PROPOSED BUDGET 
FOR CAES REFINEMENT.docx

 

 TECHNICAL ASSESSMENT REPORT FOR SOYA PROJECT 

All One Africa 
Ventures Case Assessment.docx

   

 TECHNICAL ASSESSMENT REPORT FOR GREEN CHARCOAL 

Garrissa Charcoal 
Kiln Report.pdf

 

 INVESTOR LINKAGES 

Investor 
Linkages.xlsx

 

   

 SEL NON-DISCLOSURE AGREEMENT 

Strauss Energy 
NDA_Netfund.pdf

 

 


