Africa’s First
Waste-to-Energy
Facility
The Reppie Waste-to-Energy plant is expected to receive 1,400 tonnes of municipal waste a day, representing an annual
waste-disposal capacity of 420,000 tonnes, and will be a vital waste disposal and renewable-electricity generation
facility for the city of Addis Ababa. Located only 5 miles from the African Union (AU) Head Quarters, Reppie will help
the City dispose of close to three quarters of its daily waste generation in an efficient and environmentally-friendly
manner, whilst at the same time producing an expected electricity production capacity of 185GWh per year. The
facility is designed with a redundant energy generation and evacuation system for added reliability and extended
operation. By diverting waste from landfills and by adhering to the strict European environmental standards for WtE,
the Reppie Facility will be a showcase for other cities and countries across Africa.
General Project Profile
Ethiopian Electric Power (EEP) (www.eep.gov.et)
Owner

Waste Disposal Partner
Municipality: Addis Ababa City Administration (AACA)

Owner’s Engineer

Ramboll Group (www.ramboll.com)

Total Investment

USD 95,880,000 + ETB 434,530,557

Commencement Date

September 24, 2014

EPC Contractor

Consortium of: China National Electric Engineering Corporation
(CNEEC) and Cambridge Industries Ltd (CIL)

Scope of EPC Contractor

Turnkey Engineering, Procurement and Construction

Lead Design Firm

China Urban Construction Design and Research Institute Co, LTD.

Project Development

Part of development program for 7 African city WtE Facilities

Reppie Waste-to-Energy in Addis Ababa, Ethiopia

The Reppie Facility is being developed and constructed on an EPC (turnkey) basis by a Consortium consisting of
Cambridge Industries Limited (CIL) and China National Electric Engineering Co. Ltd (CNEEC) on behalf of its owner,
Ethiopian Electric Power (EEP). Denmark’s Ramboll is acting as EEP’s Owners Engineer.
Africa’s waste stream, with its low calorific value and high moisture content, is unique and very different to that found
in Europe. The Consortium was created to design, construct and in some cases own extremely cost-competitive and
scalable waste-to-energy facilities customized for Sub-Saharan Africa. The development of Reppie represents Phase I
of a wider rollout program to develop multiple waste-to-energy plants across SSA’s major cities.
There is no better place to start this rollout than Addis Ababa, the home of the African Union (AU) and the United
Nations Economic Commission for Africa (UNECA), a perfect example of the vision behind Ethiopia’s Climate Resilient
Green Economy.
General Profile
Addis Ababa Metro Area Population

Over 4.6 million

Meteorological Conditions

Annual average minimum temperature: 14oC
Annual average maximum temperature: 25 oC

Altitude above sea level

2,300m

Location

70,000m2 of reclaimed land at the Reppie Open Dump Site

Construction Area

53,120m2

Seismic Fortification

Magnitude 7
Basic Seismic Acceleration as 0.10g

Renewable Energy for Africa’s Capital

Reppie will be the first major waste-to-energy facility in Africa and follows a long history in Europe where such
facilities are located in the heart of many of the Continent’s most iconic cities. The Facility will eliminate over 80% of
the Municipal Waste delivered to it, whilst at the same time maximizing energy recovery in order to deliver muchneeded power to the surrounding City. The facility has a thermal capacity of 110MWth.
Parameter

Value
Technical Data

Fuel

Municipal Solid Waste (MSW) of Addis Ababa, Ethiopia

Throughput per line

Number of Lines

Load Point

MJ/Kg

TPD

Kg/sec

Minimal

5.5

678

15.69

Nominal

7

640

14.81

Maximal

9.5

471

10.90

2
Energy Capacity

Thermal Energy Capacity per Line

36.3MWth to 55MWth

Electrical Capacity

185GWh
Waste Disposal Capacity

Capacity per day

1,400 tonnes per day (tpd)

Capacity for 300 days per year (7200hrs operation)

420,000 tonnes per annum (tpa)

Number of Weigh Bridges

2 (Maximum weighing value of 50t with accuracy of 20Kg)

Waste pit or Bunker Capacity

22,000 m3

Number Tipping Platforms

6 Waste Tipping Platform Gates

Trucks Allowed

>4t Trucks (16t compactor IVECO Trucks replacing fleet)

Tipping Hall Dimension

75.6m x 24m x 7m

Plant Design

It was clear from the outset that Reppie was going to be a unique facility, not just because of its location at an altitude
of 2,300m, a level at which few WtE facilities of this size have ever been built, but more importantly because of the
lower heat value and higher moisture content found in the waste stream. It was therefore critical that the facility
was designed by a firm with extensive experience in constructing facilities with similar waste conditions to Addis
Ababa. For this reason the Consortium engaged China National Electric Engineering Co., Ltd.’s affiliate, China Urban
Construction Design and Research Institute Co, Ltd (CUCD). CUCD is China’s vastly experienced national design
institute who has been responsible for designing dozens of such facilities across China, a country with a waste stream
composition that is very similar to that found in Africa.
The Consortium is led by both China National Electric Engineering Co., Ltd., a company with a long track-record of
executing thermal projects all over the world, and Cambridge Industries Ltd (formerly a subsidiary of DP Cleantech
Ltd, a supplier of Biomass Boilers), an African-focused renewable energy developer and investor which undertook
the initial project development through its team of engineers, bankers and investors who have years of experience in
emerging markets and in Sub-Saharan Africa. The Consortium combined the requisite local and international reach of
its members with the design and financial strength needed to ensure the facility could be custom-made for SSA and
then scaled to neighboring countries.
Combustion System
Type

Air-cooled Step Grate

Grate Design

SITY2000 - MARTIN GmbH Licensed

Grate Manufacturer

Sanfang-Covanta

Max Grate Capacity Per Line

678tpd

Grate Size Per Line

9.7m x 10.6m

Plant Process

There are thousands of waste-to-energy plants around the world, and most of them employ a similar process to that
at Reppie. The unsorted Municipal Solid Waste will be delivered to the waste reception hall by the Municipality’s 16t
compactor IVECO trucks. Two semi-automatic grab cranes mix the waste before it is loaded onto the Martin’s SITY2000
Grates (2 x separate lines) where the waste is combusted. Martin’s moving grates are world leaders and ensure an
optimal burn-off of the diverse waste stream. The Plant is designed to accept a calorific value range of 5.5 – 9.5 MJ/kg
of waste. Over 80% of this waste is eliminated and what remains is converted into ash. The bottom ash will be sold as a
building material to the local construction industry or safely used as landfill cover in the new Sendafa Landfill site. The
Facility uses magnets to recover steel and other ferrous metals for additional recycling. The Facility’s energy-recovery
comes from the generation of superheated steam to drive a 25 MWe steam generator and produces an expected
185 GWhr of electricity every year. To meet the demands of the Employer, there are two sets of 25MWe turbines for
redundant operation, which will ensure increased plant availability and reliability.

Waste Heat Boiler
Type

Single drum natural circulation boiler, four vertical gas ducts plus one
horizontal gas duct

Steam Quantity

2 x 54.1ton/h

Steam Temperature

420°C

Steam Pressure

60bar

Boiler Evaporation Capacity

54.1 t/h

Boiler thermal efficiency

80.94%

Boiler Design & Manufacturer Hangzhou Boiler Group
Steam Turbine and Generator
Turbine Size

2 x 25MWe Condensing Turbine Generator

Generation Capacity

185GWh per year

Boiler Manufacturer

HBG, Hangzhou Boiler Group

Environmentally-friendly Flue Gas Treatment

Incineration plants have been around for more than 100 years, but modern incineration plants are very different from
their forebears. The Reppie Facility has adopted modern back-end flue gas treatment technology which ensures that
almost all of the nitrogen oxides (NOx), sulphur dioxide (SO2), heavy metals and dioxins produced by the plant are
drastically reduced, thus ensuring the plant operates safely within the strict Emission limits of the European Union.
Any residues leftover from the flue gas treatment is recycled or safely disposed of whilst the scrubbed and cleaned
flue gas is released into the atmosphere through the Plant’s twin 50 high stacks.
Flue Gas Cleaning
Design

Non-catalytic reduction (SNCR) + semi wet + dry + powder activated carbon
(PAC) injection + Baghouse Filter

Emission Standard

EU 2000/76/EC Directive

Emission Monitoring

Both on site and online flue gas emission monitoring
Leachate Treatment

Design

Anarobic System with membrane bio-reactor (MBR)

Supplier

Everbright

Daily Processing Capacity

220m3 per day

Bottom ash

100,400 tpa

Fly ash

15,210 tpa

Residues

Delivered by: Cambridge Industries Ltd
in partnership with China National
Electric Engineering Co., Ltd.
Contact Information
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Sr. Vice President of Strategy
Cambridge Industries Ltd.
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