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With its three process trains, the Bamberg WtE plant 
assures the safe treatment of residual waste from the Fran-
conian cities and districts of Bamberg, Forchheim, Erlangen, 
and Erlangen-Höchstadt. With a capacity of up to 6.6 tons 
per hour per train, it ecologically and cost-effectively treats 
some 144,000 tons of household, commercial, and bulk 
waste as well as dewatered sewage sludge per year. The 
sewage sludge, roughly 126,000 m3/a with 3% dry residue 
content (about 30% dry residue after dewatering), is scat-
tered into the waste pit, mixed with the other waste, and 
subjected to thermal treatment. With the declared objec-
tives of matching the plant’s capacity to current needs and 
of optimising energy recovery, the Joint Authority that oper-
ates the Bamberg WtE facility commissioned Hitachi Zosen 
Inova (HZI) to totally overhaul the three incineration trains. 
The project also included interfaces to the existing flue gas 
treatment and energy recovery subsystems.

One of the major requirements imposed on HZI by the 
Joint Authority was to secure the continued operation of 
two plant trains at all times so that reliable waste treat-
ment would never be interrupted. The modifications were 
performed in three stages during the summer months from 
2007 to 2009. The contract included the dismantling of the 
old trains, the installation of new combustion systems, and 
the start-up phase for each train. The tight schedule of this 
clearly defined project posed considerable challenges to HZI 
in terms of logistics, organisation, and teamwork.

Subsequent to the smooth implementation of the moderni-
sation project, the plant now delivers 23 MW of thermal 
energy distributed to the heating systems of 64 clients 
with 83 distribution stations via the facility’s own district 
heat network. It also generates about 6.3 MW of electri-
cal energy, which is used to cover the station’s local power 
requirements; the surplus electricity is fed into the city’s 
power grid.

 | An Efficiency Enhancement that Pays Off
With a prospective service life of 40 to 50 years, the mod-
ernisation of an existing plant pays for itself with the result-
ing efficiency gains. This applies to Bamberg as well. The 
Joint Authority now has one of the most advanced and at 
the same time one of the most efficient combustion systems 
in Germany.

 | Total Burnout Assured
Via the cooled feed hoppers, the presorted waste is fed from 
the pit to one of the identical process trains. The waste is 
accurately metered by the ram feeder onto the four-row HZI 
Grate, which is inclined by 18°. Precise metering and con-
trolled primary air injection guarantee full waste burnout. 
The primary air is aspirated from the waste pit and injected 
into the windboxes beneath the individual grate zones by 
fans.

 | Five-Pass Corner-Tube Boiler
The Bamberg WtE plant is one of the few facilities that is 
equipped with a five-pass cornertube stream generator. It 
is downstream of the combustion system and constitutes a 
process entity together with the cooled combustion cham-
ber positioned over the grate. The five passes of the boiler 
are configured as follows: The 1st boiler pass is a secondary 
combustion chamber that assures maximized burnout of 
flue gases. The 2nd boiler pass incorporates the evapora-
tion plates. The 3rd and 4th boiler passes have superheater 
harps, and the 5th boiler pass accommodates the econo-
mizer bundles.

After the boiler, the flue gases are routed to the scrubber. 
This section, which consists of an electrostatic precipitator, 
a two-stage downstream scrubber and the flue gas reheater, 
was already overhauled in 1990 and complies with current 
standards.

Bamberg Waste to Energy Plant – Efficiency Enhancement, 
Maximised Energy Recovery, and Improved Cost-Effectiveness 
after Modernisation
The Bamberg Waste to Energy (WtE) plant has been operating for more than 30 years. Now that its 

incineration trains have been modernised, it ranks among Germany’s most advanced waste treatment 

facilities.
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 | Combustion Capacity Control
The combustion capacity controller (CCC) is an important 
component of the combustion system; it supports the 
largely automated and dependable operation of the plant 
under different load conditions. The CCC makes it possible 
to rapidly adjust the temperature distribution on the grate 
and in the secondary combustion chamber to the profiles 
needed in response to changing waste compositions. This 
assures optimised gas and bottom ash burnout while safe-
guarding compliance with legislation regarding combustion 
chamber temperatures, oxygen concentrations in the flue 
gas, and other operating parameters. 

 | The Assignment from A to Z
In addition to the plant sections described above, the over-
all contract covered all plant components associated with 
the combustion system, including start-up and support 
burners, hydraulics for the grate and ram feeders, the plat-
form bottom ash conveyors, bottom ash removal, and the 

demineralisation plant. The increased capacity of the boilers 
called for an additional auxiliary condenser to make sure 
that the excess steam produced during the summer months 
can be condensed. In the winter months, the steam is used 
to generate district heating. The auxiliary air condenser was 
installed concurrently with boiler train two.

The scope of delivery also encompassed all necessary civil 
works, such as the vertical enlargement of the boiler build-
ing by 6 meters, including the foundation and the installa-
tion of a new elevator. This part of the project also required 
extensive structural rehabilitation measures. 

 | Interface to the Existing Process Control System
To assure consistent user guidance, the legacy process 
control system was upgraded and integrated into the new 
combustion capacity control concept. These measures were 
implemented during ongoing operation, so strict coordina-
tion was essential.

Waste Receiving  
and Storage

 1 Unloading area
 2 Waste pit
 3 Waste crane
 4 Sewage sludge scatter
 5 Rotary shears

Grate Combustion 
and Steam  Generator

 6 Feed hopper
 7 Ram feeder
 8  HZI Grate
 9 Bottom ash conveyor 
10 Bottom ash crane
11 Bottom ash pit
12 Primary air fan 
13  Primary air distribution
14 Secondary air fan
15 Five-pass steam generator
16 Pressure relief flap

Flue Gas Treatment 

17 Electrostatic filter
18 Dust silo
19 Wet scrubber 1
20 Wet scrubber 2
21  Waste water treatment
22 Bottom ash silo
23  Steam/gas heat  

exchanger
24 Compact reactor
25 Bag filter
26 Induced draft fan

27  Gas/gas heat exchanger
28 Duct burner
29 NH

4OH-injection
30 SCR reactor
31 Stack
32 EMI-station
33   Condensation turbine 

with generator
34 Air-coolerd condenser
35  Stand by air-cooled 

condensator
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General Project Data

Owner Joint Authority WtE plant city and district of Bamberg

Start of operations 2007–2009

Total investment EUR 50 million

Scope of delivery  

Hitachi Zosen Inova AG

 Civil works, combustion system, steam generator, auxiliary air condenser,  

demineralisation plant, control and instrumentation

Waste Delivery

Waste pit capacity 4,000 m3

Flue Gas Treatment

Flue gas volume per train 37,000 m3/h

Residues

Bottom ash  35,000 t/a

Auxiliary Air Condenser

Steam flow rate 16.5 t/h

Technical Data  

Annual capacity 144,000 t/a

Numbers of  train 3

Throughput per train 6 t/h

Calorific value of waste 8.0 MJ/kg (min.), 13.5 MJ/kg (max.)

Thermal capacity per train 17.5 MW

Waste type Domestic waste, commercial waste

Specific waste fractions Sewage sludge

Boiler

Type Five-pass boiler, vertical

Steam quantity per train 20 t/h

Steam pressure 27 bar

Steam temperature 227 °C

Flue gas outlet temperature 220 °C

Combustion System

Grate type HZI Grate

Grate design 1 row with 4 zones per row

Grate size Length: 8 m, width: 6 m

Grate cooling Air-cooled

Energy Recovery

Design, concept Extraction-condensation turbine

Power generation 6.3 MW

Heating output 23 MW

20
23

11

Hitachi Zosen Inova AG  I  Hardturmstrasse 127  I  8005 Zurich  I  Switzerland
Phone +41 44 277 11 11   I  Fax +41 44 277 13 13  I  info@hz-inova.com  I  www.hz-inova.com


