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I. CONTEXT 

The Republic of Ghana, like many countries in West Africa, faces a complex challenge in 

managing municipal solid waste. Rapid urbanisation, ongoing population growth, and 

changing consumption patterns have led to significant increases in waste generation, putting 

considerable pressure on traditional collection, treatment, and disposal systems. Additionally, 

persistent energy supply constraints and the national goal of developing low-carbon, climate-

resilient infrastructure have heightened the need for innovative solutions that address both 

waste management and renewable energy generation.  

In response to these challenges, the Gyankobaa Hybrid Waste-to-Energy Pilot Plant was 

conceptualised and implemented. This project received funding from the Federal Ministry of 

Research, Technology, and Space (BMFTR).  

Formally titled “Hybrid Waste to Energy as a Sustainable Solution for Ghana” (acronym: 

Waste2Energy or W2E), the project was executed under the “Research for Sustainable 

Development” framework and the 7th Energy Research Programme. The implementation of 

the project started on January 1, 2020, and is still ongoing. The facility was officially 

inaugurated on 26th April 2022.  

The project planning and development were led by a multi-institutional partnership, with the 

University of Rostock's Department of Waste and Resource Management at the forefront. 

Technical support came from the German Biomass Research Centre (DBFZ) in the field of 

biogas research and SRH Berlin University of Applied Sciences for thermal conversion research. 

The West African Science Service Centre on Climate Change and Adapted Land Use (WASCAL) 

served as the primary regional implementation partner, collaborating with a consortium of 

Ghanaian academic and research institutions, including Kwame Nkrumah University of Science 

and Technology (KNUST), the University of Energy and Natural Resources (UENR), Kumasi 

Technical University (KsTU), and the Council for Scientific and Industrial Research (CSIR) along 

with its relevant institutes. The Atwima Nwabiagya Municipal Assembly played a crucial role 

by facilitating land acquisition, providing land in kind, and coordinating local stakeholder 

engagement. The project was envisioned as a demonstration initiative to introduce, adapt, and 

localise established German waste treatment and energy recovery technologies within the 

context of Ghana. 

This pilot project also intended to develop an innovative business model in line with waste-to-

energy technologies to enable its replication in other regions of Ghana and West African 

countries.  As a first prototype in the region, it is also an opportunity for capacity building and 

research.  

The final act of the project would be to transfer the plant to a specialised private company that 

would operate it in accordance with the planned business model. 

Through the recruitment of a Performance-Based Private Operator and Investment Partner, 
WASCAL seeks to achieve: 



•     improved plant reliability and availability; 
•     increased waste processing efficiency; 
•     enhanced recovery of recyclable materials; 
•     improved production and marketing of compost and other recovered products; 
•     optimisation of energy generation; 
•     increased commercial revenues; 
•     strengthened environmental compliance; 
•     improved occupational health and safety performance; 
•     effective asset management; 
•     increased private sector investment; 
•     strengthened research collaboration; and 
•     long-term financial sustainability. 

 

About WASCAL 

The West African Science Service Centre on Climate Change and Adapted Land Use (WASCAL) 

is a West African intergovernmental organisation dedicated to providing comprehensive 

climate change solutions through Capacity Building, research and innovation, and Climate and 

Environmental Services, with particular emphasis on Renewable Energy and Green Hydrogen.  

Since its inception in 2012, WASCAL has trained over 700 West African PhD and Master's 

degree holders through its graduate studies programmes and has mobilised significant 

resources for climate research and capacity building across the region. The Graduate Studies 

Programmes, which provide full scholarships to all its students at both the master’s and Ph.D. 

levels, are implemented in Thirteen (13) Lead Universities across Twelve (12) West African 

countries (Benin, Burkina-Faso, Cabo Verde, Côte d’Ivoire, The Gambia, Ghana, Guinea, Mali, 

Niger, Nigeria, Senegal, Sierra Leone, and Togo). 

Headquartered in Accra, WASCAL operates a dedicated Competence Centre in Ouagadougou, 

Burkina Faso, and works across its member countries to strengthen the region’s resilience to 

climate change. 

II. SITE DESCRIPTION 

1. Site location 

Located in Gyankobaa, approximately 25 kilometres northwest of Kumasi, the facility falls 

within the jurisdiction of the Atwima Nwabiagya Municipal Assembly in the Ashanti Region of 

Ghana. Its geographic coordinates are latitude 6°37′53″N (6.632164°N) and longitude 

1°48′24″W (−1.805900°W). The municipality has about 64 settlements with Nkawie as its 

administrative capital. It is mainly rural with 35.3% urban and 64.7% rural. The current 



population of the municipality is estimated at 161,893 with an annual growth rate of 2.6% (GSS 

2021). The population of the municipality is densely distributed. Majority of the populace are 

engaged in farming i.e., food crop farming (cassava, plantain, cocoyam and local vegetables) 

and cash and food crops (cocoa, citrus, oil palm, maize, exotic vegetables, ginger, rice,) as well 

as livestock rearing. The figure below shows the project location (Mutala Mohammed & al, 

2024).  

 

Figure 1: Project location - Map of Atwima Nwabiagya (South) municipal assembly 

The site is situated in a semi-rural agricultural and forest transition zone, offering proximity to 

communities that generate waste while maintaining an adequate buffer distance for the safe 

operation of biological and thermal treatment systems. The plant occupies an engineered 

platform of about two hectares, surrounded by secondary vegetation and agricultural land. 

Access is provided via an unpaved laterite road that connects to the district road network. The 

choice of location was primarily due to the availability of household waste, agricultural 

residues due to the agrarian nature of the local economy, and availability of an off-taker for 



the power to be generated. Additionally, the availability and willingness of the community to 

contribute 18 acres of land in kind. 

2. Plant Overview and Design Philosophy 

The facility is an integrated waste valorization and renewable energy plant focused on 

converting organic and municipal solid waste streams into high-value products including 

biogas, organic fertilizer, plastic-derived materials like pellets, and other sustainable resource 

outputs. It is a facility for processing municipal solid waste using an integrated suite of 

mechanical, biological, and thermochemical conversion technologies. The facility employs 

multiple, complementary waste conversion pathways tailored to distinct waste fractions: 

anaerobic digestion for wet organic waste, composting for green and biodegradable waste, 

and pyrolysis for plastic waste. The figure below shows an aerial overview of the facility with 

the principal components of the plant labeled.  

Figure 2: Aerial overview of the W2E facility 

The W2E facility comprises the following operational sections, each contributing to the 

integrated waste and energy value chain: Logistic, Biogas, Solar photovoltaic (PV), Sorting; 

Compost; Laboratory; Recycling; Pyrolysis; Farm; Administration; Diesel generator and Water 

supply infrastructure. 



3. Logistic Section 

The Hybrid Waste-to-Energy Facility is supported by a dedicated logistics and material handling 

system designed to ensure the efficient collection, transportation, handling, and internal 

movement of feedstock and operational materials. This existing infrastructure provides a 

strong operational foundation for the successful management of the facility. 

The facility is equipped with a wheel loader (Model LW300FN/XCMG/Manuf. Year 2021) that 

serves as the primary equipment for handling municipal solid waste (MSW). The loader is used 

to feed the waste sorting line continuously, organize waste within the receiving bunker, 

manage temporary storage areas, and support general site operations. This equipment 

enables efficient waste handling and contributes to maintaining uninterrupted processing 

activities. The figure below presents the wheel loader currently deployed on site, equipped 

with a 1.8 m³ bucket capacity for waste handling operations. 

 Figure 3: Wheel loader currently deployed on site – Bucket capacity: 1.8m3  

To secure a reliable supply of high-quality organic feedstock for the anaerobic digestion plant, 

the facility has established a dedicated source-separated organic waste collection system. This 

system includes two motorized tricycles specifically assigned to the collection and 

transportation of biodegradable waste from a diversified network of waste generators, 

including restaurants, public markets, educational institutions (schools), hotels, food 

processing facilities, poultry farms, and livestock farms. The collection service is supported by 

a fleet of sixty (60) 200-litre waste bins that could be strategically distributed among 

participating waste producers to encourage source separation, improve collection efficiency, 

and minimize contamination of the organic waste stream that will be used in digester for 

biogas production. The figure below shows the tricycles and waste bins procured in May 2026 

for the project.  



 

 

 

 

 

 

 

 

Figure 4: Tricycles and waste bins procured in May 2026 for the project 

The logistics infrastructure is further complemented by a forklift (Serie III), which provides 

essential lifting and material-handling capacity for maintenance activities, warehouse 

operations, equipment installation, spare parts management, and the movement of heavy 

materials throughout the facility. The figure below illustrates the forklift currently deployed on 

site to support material handling, and other heavy-duty tasks across the facility. 

 

 

 

 

 

 

 

 

 

Figure 5: Forklift deployed on site 

This wording presents the logistics system as a major asset of the facility—fully functional, 

already deployed. 

The table below provides an overview of the items in the logistics section. 

Table 1: Logistic section items list 



Item / Equipment Qty Utilization 

Wheel Loader Model 
LW300FN/XCMG/Manuf. 
Year 2021 

1 
Feeds the waste sorting line continuously, organizes waste within the receiving 
bunker, manages temporary storage areas, and supports general site operations. 

Forklift 1 
Provides essential lifting and material-handling capacity for maintenance activities, 
warehouse operations, equipment installation, spare parts management, and the 
movement of heavy materials throughout the facility. 

Motorized Tricycles 150cc 2 
Collect and transport biodegradable waste from a diversified network of waste 
generators, including restaurants, public markets, educational institutions (schools), 
hotels, food processing facilities, poultry farms, and livestock farms. 

Waste Bin 200L 60 Used for the collection of source-segregated organic waste. 

 

4. Biogas section 

The Biogas Section is a fully integrated and operational anaerobic digestion facility designed 

and constructed in accordance with modern industrial standards. The installation comprises a 

complete set of mechanical, electrical, instrumentation, and process support systems required 

for the production, purification, and utilisation of biogas, together with digestate management 

infrastructure. All major equipment is installed, commissioned, and currently is operation. 

The feedstock preparation area is equipped with a comprehensive mechanical pre-treatment 

system comprising belt conveyors, a screw conveyor, a heavy-duty twin-shaft crusher powered 

by two 9.5 kW drive motors, and a high-capacity grinder driven by an 18.5 kW motor. This 

equipment provides robust material-handling and size-reduction capabilities suitable for 

processing a wide range of source-separated organic feedstocks prior to digestion. 

The feedstock conditioning and transfer section consists of two independent reinforced 

concrete tanks, each with a working capacity of 40 m³. The first tank functions as a mixing and 

homogenization unit and is equipped with a 5-kW mechanical mixer and a submersible 

transfer pump. The second tank serves as the digester feeding tank and is fitted with a high-

performance 18 kW digester feeding pump capable of delivering up to 400 m³/h, ensuring 

reliable and controlled feeding of the digestion system. 

At the core of the facility is a 1,000 m³ continuously stirred tank reactor (CSTR), constructed as 

a reinforced concrete digester and equipped with two 7.5 kW submersible mixers and one 3kW 

circulation pump to maintain homogeneous operating conditions. The digester incorporates a 

complete heating system, including a 3kW heat water circulation pump, to support 

temperature control during operation. Biogas produced by the reactor is stored in an 

integrated 600 m³ double-membrane gas holder mounted on the digester roof. The gas storage 

system includes automatic overpressure and underpressure protection devices, while the 

digester is instrumented with temperature, pressure, and pH monitoring systems to enable 

continuous operational supervision. The double-membrane gas holder is supported by a 

dedicated 1.5 kW air blower that maintains the required air pressure between the membranes, 

ensuring structural stability and safe gas storage. 



The digestate management platform provides dedicated infrastructure for handling digestion 

residues. It is equipped with a mechanical solid-liquid separator (5kW) supplied by a 3 HP 

submersible feed pump, a 40 m³ raw digestate collection tank, a designated storage area for 

separated solid digestate, and a liquid digestate storage pond. These facilities provide 

established infrastructure for processing, storing, and utilizing or commercializing digestate. 

Operation of the entire biogas production unit is centralized through a dedicated electrical 

control room housing the power distribution systems, motor control equipment, and 

automation infrastructure for all auxiliary equipment, including pumps, mixers, blowers, and 

associated process equipment. The control room is fitted with an air-conditioning system to 

maintain appropriate environmental conditions for electrical and instrumentation 

components, thereby enhancing equipment reliability and operational safety. 

To ensure the delivery of high-quality fuel gas to the power generation unit, the facility 

includes a dedicated biogas purification station equipped with a biogas dehydration system, a 

hydrogen sulphide (H₂S) removal unit comprising two activated carbon vessels, a biogas 

compressor, a buffer storage vessel, set of manual valves, fixed gas detection systems, and a 

continuous biogas analyser. This fully integrated gas treatment infrastructure contributes to 

improved gas quality, enhanced engine protection, and safe facility operation. 

Electricity generation is provided by a fully installed 100 kW (Model HTG-100GF Manuf. Year 

2022) biogas-fuelled combined heat and power (CHP) unit. The generator is integrated with a 

heat recovery system that captures thermal energy from engine operation (exhaust heat 

recovering system) and recirculates it to the digester heating circuit, improving overall energy 

efficiency and reducing auxiliary heating requirements. Since its commissioning, the biogas 

engine has generated 20.19 MWh of electricity, consuming approximately 35,572 m³ of biogas 

in the process.  

The final component of the biogas section is the biogas safety flare station, which provides an 

essential safeguard for the safe management of excess biogas under abnormal operating 

conditions. The station is equipped with a dedicated biogas blower and a fully automatic flare 

system designed to safely combust surplus biogas during emergency situations, such as 

digester overpressure, temporary overproduction of biogas, or planned maintenance and 

shutdown of the combined heat and power (CHP) unit. This safety system ensures continuous 

protection of the biogas installation while maintaining compliance with industrial safety and 

environmental standards. 

In addition, the biogas purification room has been designed with sufficient space and utility 

connections to accommodate the future installation of a biogas bottling and compression 

system. This provision offers the future operator the flexibility to diversify the utilization of the 

produced biogas, including upgrading and compressing the gas for storage, transport, or use 

as a renewable vehicle fuel or for other commercial applications. The existing layout therefore 

provides a valuable opportunity for future expansion and value addition without requiring 

significant modifications to the existing infrastructure. 



 

 

 

 

 

 
 
 
 
 
 
 
Figure 6: Biogas section 

The table below provides an overview of the main items in the biogas section. 

Table 2: Main items in the biogas section 

Item / Equipment Qty Utilization 

Paddle Agitator, 5.5 kW 1 Mixes organic waste to ensure a homogeneous feedstock. 

Transfer Pump / Submersible 
Pump, 5 kW 

1 
Transfers the organic mixture from the reception tank to the digester feeding 
tank. 

Digester Feeding Pump / Long-Shaft 
Pump, 18 kW 

1 Feeds the digester with raw organic material. 

Hydraulic Circulation Pump, 3 kW 1 Circulates the substrate inside the digester. 

Mixer, 7.5 kW 2 Mixes the substrate inside the digester. 

Digester Tank, 1,000 m³ 1 Core vessel where anaerobic digestion and biogas production take place. 

Double-Membrane Biogas Holder, 
600 m³ (mounted atop digester 
tank) 

1 Stores the biogas produced by the digester. 

Under/Overpressure Protection 
Device 

1 Protects the digester system against under- and over-pressure conditions. 

pH Detector 1 Continuously measures pH levels inside the digester tank. 

Temperature Sensors 2 Measure the process temperature. 

Air Blower, 3 kW 1 Circulates air between the two membranes of the gas holder system. 

Separator Feeding Pump / 
Submersible Pump, 3 HP 

1 Feeds the solid-liquid separator equipment. 

Digestate Solid-Liquid Separator 1 Separates solid digestate from liquid digestate. 

Electrical Control Panel 1 Controls all equipment within the biogas section. 

Water Trap 1 Removes condensed water from the biogas. 

Desulfurization Unit 1 Removes hydrogen sulfide (H₂S) from the biogas. 

Continuous Methane & H₂S 
Measurement Device 

1 Continuously monitors methane and hydrogen sulfide (H₂S) concentrations. 

Digester 

1,000m3 

Purification room Biogas engine 

100kW 



Item / Equipment Qty Utilization 

Continuous Biogas Leakage 
Detector with Alarm 

1 Detects biogas leaks and triggers an alarm. 

Biogas Flow Meter 1 Measures biogas consumed by the biogas engine or flared at the flare unit. 

Biogas Compressor 1 Compresses biogas before it enters the biogas engine. 

Buffer Tank, 100 m³ 1 Provides buffer storage for biogas. 

Butterfly Valves 5 Control biogas flow through the piping network. 

Biogas Engine, 100 kW 1 Converts biogas into electricity. 

Heating Circulation Pump 1 Distributes heat inside the digester. 

Biogas Flare Unit 1 Flares excess biogas in case of emergency. 

 

5. Solar photovoltaic section and power generation unit 

The Solar Photovoltaic (PV) Power Generation Unit is a fully installed hybrid renewable energy 

system designed to provide reliable on-site electricity generation while offering significant 

opportunities for future expansion. The installation comprises modern photovoltaic 

generation, battery energy storage, power conversion equipment, electric vehicle charging 

infrastructure, and grid interconnection facilities, providing the future operator with a versatile 

and scalable energy asset. 

The PV generation system has an installed capacity of approximately 202 kWp, comprising 460 

monocrystalline photovoltaic modules (Talesun TP6L72M-440 Wp series) mounted on rooftop 

structures across the facility. The solar arrays are strategically distributed over three principal 

locations: the composting unit canopy, which accommodates 325 PV modules with an installed 

capacity of approximately 143 kWp; the warehouse roof, equipped with 81 PV modules 

providing approximately 35.6 kWp; and the vehicle parking canopy, fitted with 54 PV modules 

delivering approximately 23.7 kWp. The distributed configuration optimizes the utilization of 

existing infrastructure while providing shaded working and parking areas. 

Power conversion is provided by a hybrid inverter system consisting of four (4) Deye hybrid 

inverters, each rated at 50 kW AC output, delivering a combined installed inverter capacity of 

200 kW. The system is complemented by a 61.44 kWh Deye lithium-ion battery energy storage 

system, enabling energy storage and enhanced operational flexibility. In addition, the facility 

includes a second complete lithium battery storage system that is currently available for future 

integration, allowing the selected operator to increase storage capacity with minimal 

additional infrastructure investment. The figure below illustrates the inverter system and the 

battery energy storage system (BESS) installed inside the 20-foot container. 

 



 

Figure 7: Containerized inverter system housed within the 20-foot container 

To enhance future operational flexibility, the facility also includes a dedicated 200 kW AC 

output inverter that is currently available for decentralized operation. This equipment provides 

an attractive opportunity for the future operator to integrate additional photovoltaic capacity 

or other distributed generation assets as part of future expansion or energy optimization 

strategies. 

The solar power unit is further equipped with one fast charger electric vehicle (EV) charging 

system, providing charging infrastructure for electric vehicles and creating opportunities to 

support the future electrification of the facility's vehicle fleet or offer charging services to 

external users. 

The photovoltaic installation has been designed with considerable expansion potential. Several 

existing building roofs remain available for the installation of additional PV capacity, including 

the waste sorting line building, the administrative building, the biogas engine building, and the 

security post. These unused roof surfaces provide the future operator with the opportunity to 

significantly increase renewable electricity generation without the need for additional land 

acquisition or major civil works. 

The solar energy system is supported by a dedicated 630 kVA ABB transformer station, 

designed to facilitate connection to the utility grid and accommodate future increases in 

installed generating capacity. This existing electrical infrastructure provides a strong 

foundation for future grid integration, capacity expansion, and enhanced energy management. 

 

 

 

 



 

 

 

Figure 8: Existing transformer station on site 

The existing installation is fully operational and offers substantial opportunities for future 

expansion, enabling the selected private operator to increase renewable energy production, 

improve energy resilience, and develop additional revenue-generating energy services. 

The table below provides an overview of the main items in the solar section. 

Table 3: Main Equipment and Components of the Solar Section 

Item / Equipment Qty Utilization 

Solar Panel, Talesun TP6L72M-440 Wp 
Series 

460 Converts solar energy into electricity through the photovoltaic effect. 

Junction Box 3 
Combines multiple PV strings and provides overcurrent and lightning 
protection before power is fed to the inverter. 

Deye Hybrid Inverter, SUN-50K-
SG01HP3-EU-BM4 

4 
Converts DC power from the solar panels into AC power and manages hybrid 
operation between the solar array, battery bank, and grid. 

High-Voltage Lithium-Ion Battery 
Module, 5.12 kWh / 100 Ah (Deye 
BOS-G) 

12 
Stores surplus solar energy for later use, providing backup power and 
enabling load-shifting. 

Deye High-Voltage Control Unit, BOS-
G-PDU-2 (200–1000 VDC, 100 A 
nominal charge/discharge) 

1 
Manages and distributes charge and discharge current across the battery 
modules, protecting the battery bank from overvoltage and overcurrent 
conditions. 

Deye Rack for 12 BOS-G Batteries and 
BMS 

1 
Houses the battery modules and the battery management system (BMS) that 
monitors cell voltage, temperature, and state of charge. 

Automatic Transfer Switch, MCCB In 
250A/4P (including electric panel and 
installation accessories) 

1 
Automatically switches the electrical supply between the solar/battery 
system and the grid to ensure an uninterrupted power supply. 

Three-Phase Hybrid Inverter, 200 kW 
(standby — not installed/connected) 

1 
Reserved capacity for future expansion of the solar system; currently on 
standby and not yet commissioned. 

Battery, M38210-S, 8.1 kWh per 
Battery (including MS and rack; 
servicing required — not in use) 

11 
Legacy battery bank held in reserve; requires servicing before it can be 
returned to active service. 

Electric Vehicle Charging Point (Fast 
Charger) 

1 
Provides fast charging for electric vehicles using power drawn from the 
solar/battery system. 

Transformer Station, 630 kVA 1 
Steps voltage up or down to interface the solar power plant with the site's 
electrical distribution network. 

 

6. Sorting section 

The Municipal Solid Waste (MSW) Sorting Unit is a fully installed and operational mechanical 

sorting facility designed to receive, convey, classify, and segregate incoming municipal solid 

waste into fractions suitable for resource recovery, recycling, and downstream treatment 



processes. The installation provides the future operator with an established waste preparation 

platform that enhances material recovery while supplying appropriate feedstock to the 

facility's biogas, recycling, composting, and other waste valorization units. 

The sorting line is equipped with a robust receiving hopper incorporating an integrated bag-

opening system specifically designed to automatically open bagged municipal solid waste, 

thereby improving the accessibility of waste materials for mechanical sorting and reducing 

manual handling requirements. 

Material transport throughout the sorting line is achieved through a coordinated system of 

five (5) heavy-duty belt conveyors, ensuring efficient and continuous movement of waste 

between the different sorting stages. The conveyor system provides reliable internal material 

handling and supports stable operation of the entire sorting facility. 

At the core of the installation is a rotary trommel screen fitted with 20 mm perforations, which 

serves as the principal mechanical classification equipment. This unit enables the segregation 

of municipal solid waste according to particle size, facilitating the separation of the organic 

fraction from larger inorganic materials. The classified waste streams can then be directed to 

the most appropriate treatment or recovery processes within the facility. 

The sorting unit is further equipped with a 10 HP air classification system comprising a high-

capacity blower designed to separate lightweight materials based on their density. This 

equipment improves the recovery of valuable recyclable materials, particularly lightweight 

plastics, thereby increasing the quality of recyclable fractions and supporting the production 

of feedstock for recycling and other material recovery applications. 

The Municipal Solid Waste Sorting Unit has a nominal design capacity of approximately 50 

tonnes of municipal solid waste per day, depending on the composition, moisture content, and 

overall quality of the incoming waste stream. The modular design of the installation, combined 

with the availability of reserved space and supporting infrastructure, provides excellent 

opportunities for future modernization and capacity enhancement. Additional mechanical and 

automated sorting technologies, including magnetic separators, eddy current separators, 

ballistic separators, optical (NIR) sorters, and robotic sorting systems, can be integrated with 

minimal modifications to the existing infrastructure. This flexibility enables the future operator 

to progressively increase the level of automation, improve the recovery and purity of 

recyclable materials, enhance operational efficiency, and adapt the facility to changing market 

demands and regulatory requirements while maximizing the value of recovered resources. 



Overall, the Municipal Solid Waste Sorting Section constitutes a strategic asset of the Hybrid 

Waste-to-Energy Facility, providing the essential infrastructure for waste segregation, material 

recovery, and feedstock preparation. By producing cleaner and better-classified waste 

fractions for recycling and subsequent treatment processes, the unit enhances resource 

recovery, improves operational efficiency, and creates additional opportunities for value 

generation. As a fully operational installation, it offers the selected private operator an 

immediately available sorting platform with significant potential for process optimization and 

future capacity enhancement. 

 

 

 

 

 

 

 

Figure 9: Sorting section 

The table below provides an overview of the main items and equipment of the municipal solid 

waste sorting section. 

Table 4: Main Equipment and Components of the sorting section 

Item / Equipment Qty Utilization 

Hopper Equipped with Bag Opener 1 
Receives incoming mixed waste and opens bags so material can be released 
evenly onto the line. 

Feeder Conveyor, 1.5 kW Motor 1 Feeds waste from the hopper onto the sorting line at a steady, controlled rate. 

Product Conveyor 1, 1.5 kW Motor 1 
Carries waste past the manual sorting stations for initial separation of 
recyclables. 

Product Conveyor 2, 1.5 kW Motor 1 Transports sorted material to the next stage of the processing line. 

Axial Blower 1 
Generates airflow to separate light fractions (film, paper, dust) from the 
heavier waste stream. 

Main Blower, 10 HP 1 
Provides the primary airflow for pneumatic separation and dust extraction 
across the line. 

Trommel Feeder Conveyor, 1.5 kW 
Motor 

1 Feeds waste into the rotary trommel screen for size-based separation. 

Screw Conveyor for Grinder Feeding 1 
Transports separated plastic material into the grinder machine for size 
reduction. 

Rotary Trommel Screen 1 
Rotates to screen and separate waste by particle size, splitting fines from larger 
recyclable material. 

Reject Conveyor, 1.5 kW Motor 1 Carries rejected residual waste away from the line to the disposal area. 

Bunkrer MSW sorting 

line 



Item / Equipment Qty Utilization 

Manual Segregation Conveyor, 1.5 
kW Motor 

1 
Allows workers to manually pick recyclable materials from the waste stream as 
it passes. 

Twin-Shaft Shredder, Two 9.5 kW 
Motors 

1 
Shreds bulky waste and plastics to reduce material size for downstream 
processing. 

Star-Delta Grinder Machine, 18.5 
kW Motor 

1 Grinds sorted plastic material into smaller flakes for recycling. 

HDPE Crusher, 18.5 kW Motor 1 Crushes HDPE plastic waste into flakes for recycling. 

LDPE Crusher, 18.5 kW Motor 1 Crushes LDPE plastic waste into flakes for recycling. 

Plastic Extrusion Machine (full set 
with cooling tank and cutter) 

1 
Melts and extrudes plastic flakes into strands, cools them in the water tank, 
and cuts them into pellets. 

Washing Tank with Baffles 1 
Washes crushed plastic flakes to remove dirt, labels, and other contaminants 
before reprocessing. 

RDF/Briquette Machine 1 
Compacts non-recyclable combustible waste into refuse-derived fuel (RDF) 
briquettes for use as an alternative fuel. 

Hydraulic Baling Machine 1 
Compresses sorted recyclables into dense bales for efficient storage, transport, 
and sale. 

 

7. Compost section 

The Composting Unit is an established waste valorisation platform designed to accommodate 

solid digestate generated from the biogas production unit as well as selected organic fractions 

recovered from the municipal solid waste (MSW) sorting line. The installation provides the 

future operator with a dedicated infrastructure for the management and valorisation of 

organic residual materials, supporting the integration of multiple resource recovery pathways 

within the Hybrid Waste-to-Energy Facility. 

The composting area comprises a dedicated operational platform of approximately 200 m2, 

specifically allocated for organic material handling, maturation, and storage activities. The 

figure below provides an overview of the composting area. 

Figure 10: Overview of composting area 



The current installation is fully functional and operational, with activities presently supported 

by manual handling practices. However, the platform has been strategically designed to 

facilitate future upgrading and automation through the integration of additional mechanical 

equipment, such as compost turning, screening, and material handling systems. 

The composting facility benefits from an appropriate layout and available space for future 

expansion, allowing the selected operator to increase processing capacity, improve 

operational efficiency, and introduce advanced composting technologies according to future 

market requirements. In addition, the composting shed is equipped with an existing electrical 

power supply infrastructure, with connection points readily available to support the 

installation and operation of future automated equipment or auxiliary systems. 

The table below provides the main items of the compost section. 

Table 5: Main items of the compost section 

Item / Equipment Qty Utilization 

Manual Siever 2 
Screens finished compost to separate fine, mature compost from larger 
unprocessed particles and debris. 

Shovel 5 
Used for turning compost piles to aerate the material and promote even 
decomposition. 

Manual Watering System 2 
Waters compost piles to maintain the moisture level needed for 
decomposition. 

Tarpaulin 5 
Covers compost piles to protect them from rain and direct sun while 
helping regulate moisture and temperature. 

Overall, the Composting Unit represents a flexible and expandable asset within the Hybrid 

Waste-to-Energy Facility, providing an existing platform for organic waste recovery and the 

opportunity to further develop a commercial compost production activity through progressive 

investment in automation and capacity enhancement. 

 

8. Laboratory Section 

Laboratory Section is a dedicated scientific and technical platform designed to support 

research, experimentation, and analytical activities related to biogas production, biomass 

characterization, and pyrolysis technologies. The laboratory infrastructure comprises two 

specialized areas: a dedicated biogas laboratory and a dedicated pyrolysis laboratory, each 

equipped with appropriate analytical instruments and experimental equipment to support 

advanced research and development activities. 

The biogas laboratory is equipped with advanced experimental systems for the evaluation of 

the biochemical methane potential (BMP) of various organic feedstocks through both batch 

testing and continuous feeding experimental approaches. The laboratory is further supported 

by analytical equipment for conducting complementary biomass characterization, including 



proximate analysis, enabling detailed assessment of feedstock properties and performance 

evaluation under controlled laboratory conditions. 

The pyrolysis laboratory is equipped with dedicated experimental equipment, including 

distillation units and other relevant research instruments, providing a suitable environment 

for the investigation and characterization of pyrolysis-related applications and products. The 

combination of both laboratory facilities creates a comprehensive research platform capable 

of supporting academic studies, technology development, and operational optimization of 

waste-to-energy conversion technologies. 

The laboratory infrastructure has been designed to provide a high-quality working 

environment for students, researchers, engineers, and technical personnel. The facilities are 

equipped with dedicated air-conditioning systems to maintain stable environmental conditions 

and ensure the protection, reliability, and long-term performance of sensitive laboratory 

equipment. 

A complete documentation package is available for all laboratory equipment, including 

Standard Operating Procedures (SOPs), technical datasheets, user manuals, maintenance 

manuals, and experimental protocols. This documentation ensures safe equipment operation, 

facilitates knowledge transfer, and supports effective utilization of the laboratory facilities. 

The Laboratory Section has been designed with flexibility and future expansion capacity in 

mind. Dedicated space remains available within the laboratory facilities for the installation of 

additional analytical instruments, pilot-scale equipment, and advanced research systems. This 

available capacity provides the future operator with the opportunity to progressively expand 

the laboratory capabilities, introduce new testing services, strengthen research activities, and 

adapt the facility to emerging technologies and evolving requirements in the fields of waste 

valorization, renewable energy, and circular economy solutions. 



Overall, the Laboratory Section represents a valuable scientific asset of the Hybrid Waste-to-

Energy Facility, providing a fully equipped platform for research, training, innovation, and 

technical capacity development in the fields of renewable energy, waste valorization, and 

circular economy technologies.  

 

Figure 11: Overview of the biogas laboratory 

The table below provides an overview of the laboratory items.  

Table 6: Main items of the laboratory section 

Item / Equipment Qty Utilization 

Knife Blender 1 
Cuts and homogenizes samples using high-speed rotating blades, reducing particle size 
into a uniform mixture. 

Analytical Balance 1 
Measures sample mass with high precision, accurate to 0.0001 g (0.1 mg), for reliable 
analytical results. 

Precision Balance 1 
Measures sample mass accurate to 0.001 g (1 mg), suitable for general laboratory 
weighing. 

UV/VIS Spectrophotometer 1 
Determines the concentration and identity of substances by measuring UV/visible light 
absorbance; used in nutrient analysis, water quality testing, and purity checks. 

pH and Conductivity Meter 1 Measures the pH and electrical conductivity of liquid samples. 

Water Purification System 1 Produces distilled or purified water for laboratory use. 

Rotary Mill 1 
Grinds solid samples (soil, biomass, plant material, digestate) into a fine, uniform 
powder for accurate downstream analysis. 

Biogas Test Plant / Continuous 
Stirred Tank Reactor (CSTR) 

3 
Simulates anaerobic digestion under controlled temperature and mixing, enabling 
continuous monitoring of biogas production, methane yield, and digestion stability. 

Hot Air Oven 1 
Dries, sterilizes, or determines the moisture/dry matter content of samples using 
controlled convective heat. 

Muffle Furnace 1 
Incinerates samples at high temperature (500–1000°C) to determine ash content and 
total organic/inorganic matter. 



Item / Equipment Qty Utilization 

Auto-Titrator (50 mL) 1 
Performs automated titrations to determine substance concentration (e.g., acidity, 
alkalinity, nutrient content) by measuring reagent volume to the endpoint. 

Auto-Titrator (20 mL) 1 
Performs automated titrations for small-volume samples, determining concentration 
by measuring reagent volume to the endpoint. 

Auto-Titrator Stirrer Plate 1 
Continuously mixes the sample solution during titration for consistent reagent 
distribution and accurate endpoint detection. 

Flue Gas Analyzer 1 
Measures biogas composition, including methane (CH₄), oxygen (O₂), carbon dioxide 
(CO₂), and hydrogen sulfide (H₂S). 

Kjeldahl Digestion Unit 1 
Digests samples with acid under controlled heating as a preparatory step for Kjeldahl 
nitrogen/protein analysis. 

Kjeldahl Distillation System 1 
Distills ammonia from digested samples to determine total nitrogen/protein content 
via the Kjeldahl method. 

Chiller 1 
Supplies controlled cooling or circulating cold water/coolant to laboratory equipment 
and processes. 

Scrubber 1 
Removes or neutralizes harmful gases and fumes from exhaust air to ensure safe 
laboratory ventilation. 

Fume Chamber 1 
Safely contains and extracts hazardous fumes, vapors, and dust generated during 
sample handling and chemical procedures. 

Grass Shredder 1 
Cuts and shreds fresh biomass or plant material into smaller pieces for sample 
preparation. 

Compost and Soil Test Kit 1 
Performs on-site testing of compost and soil parameters such as pH, nutrients, and 
moisture content. 

Temperature Probe for Compost 1 
Monitors and records internal compost pile temperature to track the composting 
process. 

Centrifuge 1 
Separates sample components (e.g., solids from liquids) by density using high-speed 
rotation. 

Julabo Water Bath (Large) 1 
Provides precise, controlled water temperature for heating or maintaining samples 
during lab procedures. 

Julabo Water Bath (Small) 1 
Provides precise, controlled water temperature for heating or maintaining small-
volume samples. 

Dishwasher 1 Cleans and sanitizes laboratory glassware. 

Washing Machine 1 Cleans and sanitizes lab textiles and washable protective equipment. 

Bag Sealer (Vacuumizer) 1 
Vacuum-seals sample bags for storage, preventing contamination and preserving 
sample integrity. 

Freezer (TCL) 1 Stores samples at freezing temperature for long-term preservation. 

Freezer (NEON) 1 Stores samples at freezing temperature for long-term preservation. 

Refrigerator (Chiq) 1 Stores samples and reagents at cool temperature to maintain their stability. 

 

9. Recycling Section 

The Recycling Section is a dedicated resource recovery facility designed to maximize the 

valorization of recyclable materials recovered from the Municipal Solid Waste (MSW) Sorting 

Unit. The installation comprises a range of mechanical processing equipment for the 

production of value-added recycled products and secondary raw materials. The unit provides 

the future operator with an established platform for developing commercially viable recycling 



activities while supporting the circular economy objectives of the Hybrid Waste-to-Energy 

Facility. 

One of the principal assets of the Recycling Section is a hydraulic briquetting machine designed 

for the production of refuse-derived fuel (RDF) briquettes from combustible waste fractions 

recovered during the sorting process. The briquetting system has a nominal production 

capacity of approximately 1 tonne per 8-hour shift, providing an opportunity to convert 

suitable waste streams into an alternative solid fuel for industrial applications. 

The section also includes a plastic shredding and washing line dedicated to the preparation of 

plastic waste for further processing. The installation is designed to process approximately 2 

tonnes of plastic waste per 8-hour shift, producing clean shredded plastic suitable for 

downstream recycling operations. 

Further downstream, the Recycling Section is equipped with a plastic extrusion and pelletizing 

system specifically designed for the production of recycled plastic pellets from polypropylene 

(PP) and polyethylene (PE) materials. The extrusion line has a production capacity ranging from 

approximately 1.5 to 2 tonnes per 8-hour shift, enabling the manufacture of recycled plastic 

granules suitable for a variety of industrial applications. 

The facility is further equipped with a hydraulic baling machine designed for the compaction 

and baling of recyclable materials recovered from the sorting process, including plastics, 

cardboard, paper, steel cans, aluminium, and other recyclable metals. This equipment 

facilitates efficient storage, handling, transportation, and commercialization of recovered 

materials while reducing logistics costs and improving warehouse management. 

The Recycling section has been designed with significant flexibility for future expansion. 

Sufficient space remains available within the recycling shed to accommodate additional 

processing equipment and production lines for other recyclable materials, including PET 

bottles, glass, non-ferrous metals, and other high-value waste streams. The existing building 

layout and utility infrastructure provide an excellent foundation for the gradual expansion of 

recycling activities in response to evolving market opportunities and increasing waste recovery 

targets. The figure below presents the complete set of equipment in the recycling section. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: Complete set of equipment in the recycling section 

Overall, the Recycling Section represents a strategic industrial asset that enables the recovery, 

processing, and commercialization of valuable recyclable materials generated within the 

facility. Its existing infrastructure, available expansion space, and modular configuration a 

strong platform for developing profitable recycling operations. The table below provides the 

main items and equipment of the recycling section. 

Table 7: Main Equipment and Components of the recycling section 

Item / Equipment Qty Utilization 

HDPE Crusher, 18.5 kW Motor 1 Crushes HDPE plastic waste into flakes for recycling. 

Plastic pellet/Extrusion machine Briquette/RDF machine 

Plastic shredder and washing line Bailing machine 



Item / Equipment Qty Utilization 

LDPE Crusher, 18.5 kW Motor 1 Crushes LDPE plastic waste into flakes for recycling. 

Plastic Extrusion Machine (full set 
with cooling tank and cutter) 

1 
Melts and extrudes plastic flakes into strands, cools them in the water tank, 
and cuts them into pellets. 

Washing Tank with Baffles 1 
Washes crushed plastic flakes to remove dirt, labels, and other contaminants 
before reprocessing. 

RDF/Briquette Machine 1 
Compacts non-recyclable combustible waste into refuse-derived fuel (RDF) 
briquettes for use as an alternative fuel. 

Hydraulic Baling Machine 1 
Compresses sorted recyclables into dense bales for efficient storage, transport, 
and sale. 

 

10. Pyrolysis section 

The Pyrolysis Section is a dedicated thermochemical conversion facility designed to process 

densified polypropylene (PP) and polyethylene (PE) plastic materials, as well as selected solid 

biomass feedstocks. The installation represents a versatile industrial and research asset, 

providing a platform for the production of value-added products while supporting technology 

development, and commercial operations. 

The Pyrolysis Section comprises two fully integrated sub-units. The first is a Nitrogen 

Generation Unit, designed to produce high-purity nitrogen required for the operation of the 

pyrolysis system. Beyond its core function of supplying carrier gas for the pyrolysis process, the 

nitrogen generation system offers standalone commercial value. Its capacity to produce high-

purity nitrogen positions it as a potential supply source for external industrial, laboratory, and 

research customers — creating an additional revenue stream beyond the core operation. 

The second sub-unit is the Pyrolysis Processing Unit, which incorporates the principal 

equipment required for the conversion of suitable feedstocks into marketable products, 

including pyrolysis oil, syngas, and biochar. Main equipment’s are: Oven (up to 1200 degree), 

chiller, and condenser. The installation has been designed to accommodate a range of 

compatible feedstocks, providing operational flexibility for future process optimization and 

product diversification. 

To support product handling and quality management, the facility is equipped with two 

pyrolysis oil storage tanks, each with a storage capacity of 5 m³, together with a dedicated 

blending, mixing and transfer system. This infrastructure enables the storage, conditioning, 

and preparation of pyrolysis oil for subsequent utilization, testing, or commercialization. The 

figure below presents an overview of the pyrolysis unit, nitrogen unit, including the pyrolysis 

oil storage system. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: Overview of the pyrolysis section 

The Pyrolysis Unit has been developed as a dual-purpose platform, suitable for both 

experimental and commercial applications. Its configuration enables to conduct research and 

technology validation while simultaneously supporting pilot-scale production and market-

oriented operations. This flexibility makes the installation particularly attractive for industrial 

partners, technology developers, research institutions, and private investors seeking to 

evaluate, optimize, or commercialize advanced waste-to-energy technologies. 

To enhance operational flexibility and energy self-sufficiency, the Pyrolysis Section is also 

equipped with a 110 kVA FG Wilson diesel generator (manuf. Year 2024) (see figure below). 

The generator has been selected and installed with the potential for future conversion to 

operate on pyrolysis oil, providing an opportunity to utilize internally produced fuel for on-site 

electricity generation. This existing asset offers significant potential to reduce dependence on 

conventional diesel fuel, improve the overall energy efficiency of the facility, and create an 

Pyrolysis oil storage tanks Nitrogen production unit pyrolysis unit Containerized pyrolysis unit 



additional value pathway for pyrolysis oil as part of future commercialization and technology 

optimization strategies. 

 

 

 

 

 

 

 

 

 

 

 

Figure 14: Diesel and Pyrolysis oil Generator 

The table below provides an overview of equipment and items in the pyrolysis section.  

Table 8: Equipment and sub-system of the pyrolysis section 

Item / Equipment Qty Utilization 

Nitrogen Production Unit 

Air Compressor / Scroll Compressor 1 Compresses ambient air to supply the nitrogen generation system. 

Air Dryer (AGT) 1 
Removes moisture from compressed air before it enters the nitrogen 
generator, preventing condensation in the system. 

Air-Dried Buffer Storage Tank 1 
Stores dried compressed air, providing a stable air supply to the nitrogen 
generator. 

Nitrogen Gas Generator 1 
Separates nitrogen from compressed air to produce the inert gas used to 
purge oxygen from the pyrolysis reactor. 

Nitrogen Storage Tank 1 Stores generated nitrogen gas for on-demand use in the pyrolysis process. 

Pyrolysis Unit 

Agitated Screw Feeder, Size 75/380, with 
Gear Unit and AC Motor 

1 
Feeds and agitates plastic feedstock or other biomass into the pyrolysis 
reactor at a controlled rate. 

Heated Screw Conveyor, Size 85, with Gear 
Unit and AC Motor 

1 Conveys and heats feedstock as it moves into the pyrolysis zone. 

Feeder Screw Conveyor, Size 85, with Gear 
Unit and AC Motor 

1 Conveys feedstock from the hopper into the heated screw conveyor. 

Agitator Drive Unit 1 
Drives the internal agitator that keeps feedstock moving and prevents 
material buildup inside the reactor. 

Screw Feeder Drive Unit 1 
Powers the screw feeder mechanism that regulates feedstock input into the 
reactor. 



Item / Equipment Qty Utilization 

Heated Screw Conveyor Drive Unit 1 Powers the heated screw conveyor that transports and pre-heats feedstock. 

EX-Model Knife Gate Valve 5 
Isolates and controls material flow between process sections; explosion-
proof rated for hazardous zones. 

K-Series Chillers (K1, K3) 1 Provides cooling to condense pyrolysis vapor into liquid oil. 

Oven, Carbolite Gero (0–1200°C) 1 Provides controlled heating for the pyrolysis process 

Carbon Monoxide Alarm 2 
Continuously monitors for carbon monoxide (CO) leaks and triggers an alarm 
to protect personnel safety. 

Independent Timer 1 Controls and times process cycles within the pyrolysis system. 

Stainless Steel Condensate Vessel system 1 

Cooldown and condense the condensable vapours generated during the 

pyrolysis process, converting them into liquid pyrolysis oil. At the same 
time, the non-condensable gases are separated from the condensate and 

safely discharged from the system through the designated gas outlet. 

Pyrolysis Storage Tank 5m3 2 Stores pyrolysis oil produced by the system prior to further utilization 

Pyrolysis Oil–Diesel Blending Tank (buffer 
tank equipped with mixer) - 1m3 capacity 

1 
Blends pyrolysis oil with diesel and mixes the blend to achieve the desired 
fuel specification. 

Buffer Tank equipped with Mixer and 
Transfer Pump toward Final Storage - 1m3 
capacity 

1 
Mixes and temporarily holds the finished fuel blend before pumping it to 
final storage. 

Other Equipment 

Plastic Crusher (5 kW), Small Size 1 
Prepares plastic feedstock for the pyrolysis process by reducing it to a 
smaller, consistent size. 

Centrifugal Dryer (5.5 HP) 1 
Removes residual moisture from plastic feedstock before it enters the 
pyrolysis process. 

Bio-Fuel Generator, 100 kW 1 
Converts pyrolysis-derived fuel oil into electricity to power on-site 
operations. 

 

Overall, the Pyrolysis Section represents a high-value strategic asset within the Hybrid Waste-

to-Energy Facility. By combining nitrogen generation, thermochemical conversion 

infrastructure, product storage facilities, and research capabilities, the unit provides a flexible 

and scalable platform with significant potential for technology development, product 

innovation, and future commercial expansion. 

 

11. Diesel generator 

The facility is equipped with a 100 kVA FG Wilson diesel generator that provides reliable 

standby power to support the continuous operation of critical plant infrastructure (see picture 

below). This backup power generation unit has been installed to ensure operational continuity 

during scheduled maintenance activities, emergency situations, or periods of increased 

electrical demand. 



 

 

 

 

 

 

 

 

 

 

Figure 15: 100 kVA FG Wilson backup diesel generator deployed at site 

The generator is capable of supplying essential loads across the facility, thereby maintaining 

the operation of key equipment and minimizing interruptions to waste treatment, research, 

and utility services. As a dedicated backup power asset, it enhances the overall reliability, 

resilience, and operational security of the Hybrid Waste-to-Energy Facility. 

The generator is fully integrated into the facility's electrical infrastructure and is immediately 

available for deployment whenever required. In addition to its primary standby function, the 

unit offers operational flexibility by providing supplementary power during maintenance of 

the main electrical systems or in support of future facility expansion.  

 

12. Farm section 

The Hybrid Waste-to-Energy Facility includes an approximately 10-hectare agricultural 

development area dedicated to agricultural production and demonstration activities. This land 

constitutes a valuable strategic asset, providing a significant opportunity to integrate 

agricultural operations into the facility's circular economy and resource recovery model. 

The available land offers sufficient space for the cultivation of a wide range of crops, the 

establishment of demonstration plots, biomass production, horticultural activities, or other 

agricultural enterprises that complement the facility's waste valorization activities. The 

proximity of the agricultural area to the waste treatment units enables efficient utilization of 

on-site resources and supports the development of integrated and sustainable production 

systems. 

A key advantage of this agricultural area is the availability of liquid and solid digestate 

(biofertilizer) produced by the biogas plant, which can be used to enhance soil fertility and 



support crop production throughout the year, including during the dry season where 

appropriate irrigation practices are implemented. The combination of available land and on-

site organic fertilizer provides an excellent foundation for developing high-value agricultural 

activities while promoting sustainable nutrient recycling. 

An additional strategic asset of the Agricultural Development Area is the presence of a fully 

operational meteorological (weather) station, which has been continuously collecting site-

specific climatic data since 2022. The availability of this historical weather database including 

parameters such as rainfall, temperature, relative humidity, solar radiation, and wind 

conditions provides a valuable decision-support tool for agricultural planning and farm 

management. This long-term dataset enables the future operator to make informed decisions 

regarding crop selection, seasonal cropping calendars, irrigation scheduling, and climate risk 

management, thereby improving agricultural productivity and supporting year-round 

cultivation. The integration of site-specific meteorological information with the availability of 

organic fertilizers and renewable energy resources further strengthens the potential of the 

agricultural area as a demonstration site for climate-smart and sustainable agricultural 

practices. 

At present, this agricultural potential remains largely untapped, offering a unique opportunity 

to diversify revenue streams through commercial agriculture, seed production, agroforestry, 

or other value-added agricultural ventures. The available land also provides flexibility for 

future expansion and the development of integrated waste-to-agriculture business models 

that further enhance the overall sustainability and economic performance of the facility. 

Overall, the Agricultural Development Area represents a significant growth opportunity within 

the Hybrid Waste-to-Energy Facility, offering substantial potential for productive land use, 

increased resource efficiency, and the creation of additional commercial value through 

integrated agricultural development. 

 

13. Administration section 

The Hybrid Waste-to-Energy Facility is supported by a dedicated Administrative and Support 

Building designed to accommodate the operational, managerial, and administrative functions 

required for the efficient management of the plant. The building provides a professional 

working environment for plant personnel and serves as the central hub for the coordination 

of operational, technical, and administrative activities. 

The administrative facilities include a Plant Manager's office, providing dedicated workspace 

for executive and operational management, as well as a general open-plan office designed to 

facilitate collaborative working among technical, administrative, and project staff. In addition, 

the building incorporates a duty office for operational supervision and day-to-day plant 

coordination, together with a complete set of sanitary facilities for staff and visitors. 



Complementing the administrative infrastructure is a dedicated warehouse, which constitutes 

an essential operational asset for the facility. The warehouse provides secure storage for spare 

parts, consumables, maintenance tools, operational supplies, and other equipment required 

for the routine operation and maintenance of the various plant units. 

To enhance operational reliability and minimize equipment downtime, the facility maintains 

an inventory of critical spare parts for key process units, including the Biogas Production Unit, 

Pyrolysis Unit, and Municipal Solid Waste Sorting Unit. The availability of these strategic spare 

parts enables timely maintenance interventions, reduces procurement lead times, and 

contributes to the continuous and reliable operation of the facility. 

Overall, the Administrative and Support Facilities provide the organizational infrastructure 

necessary for the effective management, operation, and maintenance of the Hybrid Waste-to-

Energy Facility. Together with the warehouse and available spare parts inventory, these assets 

strengthen the operational resilience of the plant and significantly reduce mobilization 

requirement. 

 

 

Figure 16: Additional existing infrastructure 

14. Water Supply Infrastructure 

The facility is equipped with a dedicated water supply infrastructure comprising two 

operational boreholes and three water storage tanks, each with a capacity of 10 m³, providing 

a total on-site water storage capacity of 20 m³. This infrastructure ensures a reliable and 

independent water supply to support the continuous operation of the facility and reduces 

reliance on external water distribution networks. 

The water supply system supports the operational requirements of the various process units, 

including the biogas production unit, laboratory facilities, composting platform, recycling 



activities, equipment cleaning, maintenance operations, and other general utility services. The 

combination of on-site groundwater abstraction and storage capacity enhances the resilience 

and operational reliability of the facility by ensuring water availability during periods of peak 

demand. The figure below illustrates the facility’s water supply infrastructure, including the 

primary storage tanks and the backup water storage system. Each system is supplied by an 

independent borehole. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17: Illustration of the facility’s water supply infrastructure 

The table below presents the main components of the facility’s water supply infrastructure. 

Table 9: Components of the facility’s water supply infrastructure 

Item / Equipment Qty Utilization 

Polytank, 10 m³ 3 
Stores water on-site to ensure a reliable, continuous supply for 
facility operations. 

Borehole equipped with 
Submersible Pump and Water 
Filter System 

2 
Extracts groundwater and filters it to supply clean water to the 
facility. 

Independent Tap 3 
Provides point-of-use access to the water supply for staff and facility 
operations. 

 

The existing water infrastructure also provides sufficient capacity to accommodate future 

operational expansion and the development of additional industrial, research, or agricultural 

Water system for operation Water system for offices/administration 



activities within the Hybrid Waste-to-Energy Facility, making it a valuable utility asset for the 

future private operator. 

15. Strategic Role of the Facility 

The Facility is expected to perform multiple strategic functions, including: 

•     waste treatment. 
•     renewable energy production. 
•     resource recovery. 
•     technology demonstration. 
•     applied research. 
•     professional training. 
•     innovation testing. 

•     environmental education. 
•     regional collaboration. 
•     support for climate change mitigation initiatives. 

 

The successful bidder shall operate the facility in a manner that balances commercial 
performance with WASCAL's research and educational objectives. 

 

16. Commercial Opportunities 

Bidders are encouraged to identify and develop commercially viable opportunities arising 
from the operation of the facility, including but not limited to: 

• electricity generation and sale, where applicable. 

• compost production and marketing. 

• recyclable materials recovery and sale; 

• production and marketing of Refuse-Derived Fuel (RDF). 
• biochar production and commercialisation. 

• carbon credit opportunities. 

• consulting and technical services.  
• research partnerships.  

• technology licensing.  

• professional training programmes.  
 

Any proposed commercial initiatives shall be clearly described in the Business and 
Investment Plan and demonstrate alignment with WASCAL's strategic objectives. 

 

17. Future Expansion and Technology Development 

The facility has been conceived as a scalable platform capable of accommodating future 
technological enhancements and additional processing capacity. 

 

Bidders are encouraged to propose innovative solutions that: 

• improve process efficiency. 

• increase resource recovery. 



• reduce operational costs. 

• expand renewable energy generation. 

• enhance digital monitoring and automation. 

• improve environmental performance. 

• strengthen resilience to future operational and market challenges. 
 

Any proposed expansion  shall be technically justified,  financially viable,  environmentally 
sustainable and compatible with the existing infrastructure. 

 

 

 

 

  



III. OBJECTIVE 

The objective of this call for proposals is to recruit a private operator or a consortium to ensure 

the sustainable operation of the infrastructure at the Gyankobaa hybrid waste-to-energy site. 

The operator selected through this process will be responsible, among other things:  

• Operate and maintain the Facility in accordance with Good International Industry 

Practice (GIIP). 

• Ensure operational performance and service continuity across all industrial units at the 

site. 

• Manage the entire flow of incoming materials, from receipt through final processing. 

• Optimise the production and utilisation of energy sources generated by the facilities. 

• Ensure the production and utilisation of organic soil amendments and other 

byproducts. 

• Develop and implement a comprehensive business strategy aimed at achieving the 

site’s financial self-sufficiency and profitability. 

• Manage the hosting and operational framework for research, training, and scientific 

cooperation activities involving national and international academic, institutional, and 

industrial partners. 

• Optimise the agronomic potential of the adjacent plot in alignment with the site’s 

output. 

• Structure and ensure the viability of the business model for the materials recycling 

division. 

• Maximise the use of the site’s analytical equipment by offering laboratory services to 

third parties. 

• Oversee the entire preventive and corrective maintenance plan for infrastructure, 

equipment, and networks. 

• Take steps to sign a power purchase agreement (PPA) with the Ghanaian authorities. 
WASCAL could provide the necessary assistance throughout this process. 

• Manage, recruit, and develop the skills of the personnel required for operations. 

• Plan, finance, and execute the investments necessary to maintain the industrial 

facilities at optimal performance. 

• Ensure compliance with all applicable environmental, health, safety and regulatory 

requirements. 

• Deliver   measurable   performance   improvements   against   agreed   Key   

Performance Indicators (KPIs). 

  



IV. ELIGIBLE BIDDERS 

Participation is open to legally established firms, joint ventures, consortia and special purpose 

vehicles (SPVs) that satisfy the eligibility, technical, legal and financial requirements specified 

in this RFP. International Bidders are encouraged to partner with qualified Ghanaian firms to 

promote local participation, technology transfer and institutional capacity development. Non-

Ghanaian companies should apply with at least one Ghanaian firm as consortium. 

Legal eligibility to undertake business in Ghana. 
• Not been under liquidation, administration, receivership or bankruptcy; 

• Not been suspended or debarred by any recognised multilateral development bank or 

public procurement authority; 

• Not been convicted of fraud, corruption, money laundering or similar offences within 

the previous five (5) years; 

• Fulfilled all tax and statutory obligations in its country of registration;    

• Positive net worth and sound financial standing. 

 

Bidders shall demonstrate proven experience in one or more of the following areas: 

•     Waste-to-Energy Facilities; 

•     Municipal Solid Waste Treatment; 

•     Anaerobic Digestion; 

•     Composting Facilities; 

•     Pyrolysis or Advanced Thermal Treatment Technologies; 

•     Renewable Energy Facilities; 

•     Resource Recovery and Recycling; 

•     Industrial Utilities; 

•     Integrated Waste Management Systems. 

 

  



V. SELECTION CRITERIA 

The operator or consortium applying for the contract must meet the following criteria: 

1. Be a company legally registered in Ghana, or a consortium of companies led by a 

Ghanaian firm. 

2. Environmental and safety compliance: A clean record with no history of 

environmental or industrial violations in Ghana. 

3. Administrative compliance: Mandatory submission of a current tax clearance 

certificate, a social security compliance certificate, a business registration renewal 

certificate, and a certificate attesting to the absence of bankruptcy or liquidation. 

4. General Experience: A minimum of five (5) years of proven experience in the 

operation and maintenance of industrial bioenergy facilities, thermal treatment and 

waste-to-energy facilities, industrial utilities, industrial anaerobic digesters, or 

decentralised power plants. 

5. Key On-Site Team: Demonstrate the availability of skilled personnel who are available 

to ensure the professional operation of the site. Provide resumes and an 

organizational chart for site management. 

6. Fulfilled all tax and statutory obligations in its country of registration. 

7. Financial stability: Demonstrated ability to secure a line of credit or working capital of 

at least 100,000 euros to cover initial operating costs and ensure the availability of 

critical spare parts. 

 

 

  



VI. STRUCTURE OF APPLICATIONS TO BE SUBMITTED 

The structure of the application should be composed of :  

• Letter of submission 

• Proof of financial capacity 

• Company registration 

• The company’s financial statements for the last three years 

• Strategy for the sustainable operation of the power plant 

• The company’s experience in managing W2E-type infrastructure or other industrial 

utilities 

• The company’s  investment plan 

• The company’s financial model to ensure the sustainable operation of the power 

plant 

• Certified bank statements covering the previous six (6) months; 

• Bank certificate confirming the company's financial capacity ; 

• Confirmation of committed credit facilities; 

• Parent company financial support undertaking (where applicable); 

• Parent company guarantee (where applicable). 

• A five-Year Business and Investment Plan. If the investment plan requires more time 

(a period longer than five years) to be implemented, the bidder may propose an 

investment plan covering the required period.  

• Any relevant documents should be submitted for better analysis.  

 

VII. Conflict of Interest 

A Bidder shall not have a conflict of interest that could compromise the fairness, 
transparency, or integrity of the procurement process. 

Without limitation, a conflict of interest shall arise where a Bidder: 

• has participated in the preparation of the procurement documents; 
• has access to confidential information not available to other Bidders; 
• has a controlling interest in another Bidder participating in this procurement; 
• submits more than one Bid, except where expressly permitted for subcontractors; or 
• has any relationship that could improperly influence the procurement process. 

 

Bidders shall submit a signed Conflict of Interest Declaration. 

 

VIII. Fraud, Corruption and Prohibited Practices 

WASCAL adopts a zero-tolerance policy towards fraud, corruption, collusion, coercion, 
obstruction, money laundering and other prohibited practices. Bidders shall comply with all 
applicable anti-corruption laws and ethical standards throughout the procurement process 



and the execution of the Contract. Where WASCAL determines that a Bidder has engaged in a 
prohibited practice, WASCAL may reject the Bid, cancel the procurement, terminate 
negotiations, or declare the Bidder ineligible for future procurements. 

 

IX. Confidentiality 

All information contained in this RFP shall be treated as confidential and shall be used solely 
for the preparation of a Bid. Bidders shall not disclose, reproduce or distribute any information 
relating to this procurement without the prior written consent of WASCAL. This obligation 
shall survive the completion or cancellation of the procurement process. 

 

X. Clarification of the RFP 

Bidders requiring clarification of the RFP shall submit written requests to WASCAL no later 
than the date specified in the Bid Data Sheet. Requests shall be submitted electronically to 
the designated procurement  contact.  WASCAL  shall  issue  written  responses  to  all  requests  
for clarification. Responses that affect the preparation of Bids shall be circulated to all 
registered Bidders without identifying the source of the request. 

 

XI. Amendments to the RFP 

At any time prior to the Bid Submission Deadline, WASCAL may amend the RFP by issuing an 
Addendum. All Addenda shall form an integral part of the RFP and shall be binding on all 
Bidders. Where necessary, WASCAL may extend the Bid Submission Deadline to allow Bidders 
sufficient time to consider the Addendum. 

 

XII. Site Visit 

It is strongly recommended that bidders conduct a site visit. Bidders may schedule their own 
site visit between [date] and [date]. The visit can be arranged with the plant manager by email 
at onana.a@wascal.org or by phone at +233 539 888 746. 

 

XIII. Language of the Bid 

The Bid and all supporting documentation shall be prepared in the English language. 
Supporting documents in another language shall be accompanied by a certified English 
translation. In the event of any inconsistency, the English translation shall prevail. 

 

XIV. Cost of Bidding 

All costs associated with the preparation and submission of the Bid shall be borne solely by 
the Bidder. WASCAL shall not be responsible for, nor reimburse, any costs incurred by 
Bidders regardless of the outcome of the procurement. 

mailto:onana.a@wascal.org


 

XV. Bid Validity 

 

Bids shall remain valid for a period of 180 calendar days from the Bid Submission Deadline. 

WASCAL may request an extension of the Bid Validity Period. A Bidder may decline such 
a request without forfeiting its Bid Security. 

 

XVI. GOVERNANCE AND COLLABORATION FRAMEWORK  

WASCAL will establish a W2E board to oversee the site’s management activities. The board will 

hold two annual meetings, either online or in person, to monitor the site’s operations.  

The board will approve the program of activities and the annual investment plan proposed by 

the private operator. It will serve in an advisory capacity and monitor the objectives set forth 

in the framework agreement.  

The Board will be composed of: 

• representatives of WASCAL 

• representative of BMFTR 

• representatives of the local project partners 

• representative of AWB Municipality 

• representatives of relevant government institutions of Ghana 

The Contract will incorporate mechanisms that recognise sustained high performance 
while addressing persistent underperformance. 

 

The Operator shall: 

o prepare and implement corrective action plans where performance falls below agreed 

targets; 

o participate in periodic performance review meetings with WASCAL; 

o implement continuous improvement initiatives throughout the Contract Period; and 

o support, when necessary, independent technical, financial and environmental audits 

commissioned by WASCAL. 

Performance outcomes under this section will be linked to the contractual monitoring and 

review process, with detailed provisions set out in the Performance-Based Operator and 

Investment Partnership Agreement. 



XVII. SUBMISSION  

Each Bidder shall submit the following as separate, clearly labelled components: 

•     Technical Bid; 
•     Business and Investment Plan; 
•     All supporting schedules and declarations. 

 

Bids shall be submitted only in electronic format by 24th September 2026 at the latest, via 

email   tender@wascal.org.  

Requests for clarification can be sent to aryee.a@wascal.org and bulgo.j@wascal.org . 

The application should :  

•     be searchable PDF; 
•     include editable versions of financial schedules in Microsoft Excel; 

 

XVIII. Selection Process 

The selection of the private operator will be processed through the following steps:  

• Analysis of applications and ranking based on evaluation criteria by a selection 

committee. 

• Negotiation with the first-ranked company related to technical, financial and 

Governance conditions.  

• Signature of the contract between WASCAL and the company 

• Official Handover ceremony.  

 

XIX. Reservation of Rights 

WASCAL reserves the right to: 

•     reject any or all Bids; 
•     request clarifications or additional information; 
•     verify any information submitted; 
•     conduct due diligence; 
•     negotiate with the Preferred Bidder; 
•     amend or cancel the procurement at any stage before Contract Award; and 
•     award the Contract in the best interests of the Project. 
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