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1. Aim of the project 
 
This project aims to interlink the operation of a waste incineration steam plant with a 
combined cycle plant. The demonstration project has shown that by means of this concept; the 
overall energy efficiency improves with 8% points (18 MWe additional capacity, during 8000 
hours per annum). The demonstration project is focused on the innovative and critical parts of 
the project, which is the boiler design and specific components of the boiler (tubes), necessary 
for the interlinked operation of the waste incineration plant and the combined cycle power 
plant. The AZN plant was commissioned in 1997.  
 
 

 
 

Photo 1: View of the AZN Waste Incinerator Plant 
 
2. Introduction 
 
Since the landfill capacity in the southern part of the Netherlands is decreasing rapidly, the 
companies PNEM, DELTAN Zeeland and MEGA Limburg decided to built a MSW 
incinerator in Moerdijk with a capacity of 636,000 ton MSW/year. For the construction and 
operation of the MSW incinerator a new organisation was founded in April 1992, NV AZN, 
which became the principal contractor for this project. 
 
Moerdijk is an industrial area situated near the Hollands Diep in the Southern part of the 
Netherlands and close to one of the main waterways in the Netherlands. The site of the waste 
incinerator can also be reached by road and rail track. It was chosen after an "Environmental 
Impact Report procedure" (MER) and has good opportunities for an optimal use of the 
energy, generated by the waste incinerator. The site to the north of AZN's plant is owned by 
EPZ, the electricity generating company of the three Southern provinces. On this site a natural 
gas fired 350 MWe combined heat and power plant was constructed during approximately the 



same period as the construction of the AZN waste incinerator plant. The Shell Chemicals 
plant at Moerdijk is the major consumer of the heat produced by the EPZ cogeneration unit. 
The produced electricity is supplied to the public electricity network. The combined transfer 
of process steam among the three plants is shown in Figure 1. 
 
 

 
 

Figure 1: Schematic of the Combined MSW Incinerator, the Cogeneration plant & the 
Industrial User of the Process Steam 

 
 

3. Technical Description 
 
 In state of the art waste incineration technologies steam temperatures of 400 'C together with 
a pressure of 40 Bar are common. At these conditions high tube temperatures in the boiler are 
prevented and thus corrosion of the tubes is kept below an acceptable level. The low steam 
temperature is one of the main reasons of the low efficiency of power generation with waste 
incinerators. In the past trials have been made to increase this temperature but corrosion 
resistant materials for the boiler tubes are prohibitively expensive. To avoid the problems 
involved with the raising of the steam temperature AZN uses an external heat source (here the 
heat of exhaust gasses of the gas turbines from the EPZ plant). In this way efficiency 
improvement is possible with less risk of corrosion. Figure 2 shows the generalised process 
flowsheet of the MSW incinerator and the natural gas fired power plant. 
 
This combination of superheating the steam produced by a waste incinerator with the exhaust 
gases generated by a gas turbine is a new innovative process. The waste incineration furnace 
and boiler design are both innovative in order to comply with optimum process conditions: 
production of 100 Bar steam (optimum input pressure for steam overheating in a combined 
cycle plant).  In the heat exchanger (superheater) the steam temperature is raised from 400 °C 
to 520 °C. The combined operation has several consequences for the boiler of the waste 
incinerator: 
 
• higher pressure, 
• change in heating surfaces, 
• higher evaporation temperatures, 
• increase of evaporator surface, 
• increase of economiser surface, 
• decrease of superheater surface to almost zero. 
 



The AZN plant consists of three parallel incinerator units. These are supplied with a total 
amount of 80 t/h waste with an average energy content of 10.45 MJ/kg. In this way 636,000 
tons of waste/year is incinerated. The waste incineration plant has an energy input of 
6,646,200,000 GJ per year, which corresponds to 231 MWth. During normal operation, the 
AZN waste incinerator produces 270 tons of steam per hour. The steam is converted into 
electricity by the cogeneration unit of EPZ with an efficiency of 277 kWh/ton steam. The 
gross capacity of the integrated operation is 82 MWe.  
 

4. Plant Performance  
 
The guaranteed fire hearth conditions of 850 °C during 2 seconds are assured at 100 % load 
value and at 60 % capacity. The design steam production of about 27.4 kg/s  (or about 80,97 
MWth) has been realised at the nominal temperature and pressure. 
 
The net electric efficiency of the integrated system is 30 %. Overall the integration of the two 
plants results in a more efficient use of the energy available in waste. The calculations result 
in a net efficiency improvement of 8 % points for the waste incineration plant (electric 
efficiency of 30 % versus 22 % for a conventional stand alone waste incineration plant).  
 
Apart from technical problems which were successfully addressed during the commissioning 
phase of the project, the complete plant was built within the scheduled time frame and budget. 
 
 

 
 
 

Figure 2: Schematic of the Combined Process 
 



The difference in capacity between the integrated operation and the stand alone operation - 
the THERMIE project - can be calculated as 18 MWe. The energy savings of the integrated 
operation are 146 GWh per year.  
 
The waste incinerator meets the strict Dutch permit regulations. Also integration of the two 
plants results in a more efficient use of the energy available in waste and contributes 
substantially to the objective of reduction of C02 emissions. 
 
5. Economic Performance 
 
By this innovative combination of technologies, the power production increases with 18 
MWe. The actual annual operating hours are exceeding the original predictions (8,000 instead 
of 7,500 hrs). Thus the extra amount of electricity produced is 121800 MWh. The average 
price for electricity delivered to the grid that AZN/EPZ can obtain has a value of Dfl 0.075 
per kWh. The annual monetary value of the extra energy produced is thus Dfl 9.1 million. The 
annual operating and maintenance costs (excluding monitoring costs, financial and 
depreciation charges)of the installation(s) in the project are: Dfl 0,97 million per annum.  
 
The project has been financed by AZN. The total support of the Thermie programme of the 
installation were 1,677,600 ECU including the monitoring phase. The payback period of the 
project (concerning only the innovative part) was 2.59 years. 
 
The system is very interesting for new waste incineration plants. The combination with 
combined cycle electricity production may lead to reduction of combined costs and increased 
energy output. The same or comparable combination of cycles is currently investigated in 
several projects.  
 
The AZN waste incinerator was procured on a turn key basis. The contract was awarded to 
the VoF NRS Moerdijk 1993. The partners (NBM Amstelland, Von Roll and The Schelde) 
formed this consortium specifically for the task of the construction of the incinerator.  
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Project: BM/349/93/NL 
Owner: NV Afvalverbranding Zuid-Nederland (AZN)
                        Postbox 21 
  4780 AA Moerdijk 
  The Netherlands 
  Tel: +31-168-385400 
  Fax: +31-168-385499 
Contractors: AZN & EPZ 
Technology: Von Roll (incinerator) 
Total Cost: 4,793,142 ECU 
EC Support:  1,677,600 ECU 


