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Operational experience of 
cogeneration plants based on 

ORC-technology -
Case study Scharnhauser Park 

Analysis of the first two years, 
improvements, measures and revisions
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Overview

� ORC in general – some facts
� Description ORC-facility Scharnhauser Park
� Thermodynamical properties
� Experiences/problems first 2 years
� Results of analysis and simulation
� Modification on the system
� Preview – the next steps
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ORC in general (contra)

- Comparable low efficiency
- (Carnot: 38%, ORC: <20%) 

- Spezial sealing techniques,
- Less experience
- Some agents are toxic, not in this case
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ORC in general (pro)

+ Dry expansion, cheap turbine
+ Quick load changes
+ Almost stable efficiency over the whole

bandwidth
+ Syncronous generator, no gear

(30001/min)
+ Low specific investment (1.500 €/kWel)
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ORC in general (pro)

+ No overheating
+ In general less components, smaller rig
+ No water treatment
+ 72 hours automatic operation (without

technician)
+ Recooling temperature level suites local

heating
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Categories of performance
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Comparison ORC/WSP
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Facility SHP

� Nom. thermal Input: 6.300 kW

� Nom. thermal Output: 5.300 kW

� Nom. electrical Output: 1.000 kW
� Max. cycle Pressure: 10,3 bar

� Min. cycle Pressure: 0,1 bar

� Max. cycle Temperature: 265 °C / 538 K

� Min. cycle Temperature: 85°C / 358 K

� Nom. mass flow: 22,19 kg/s
� Nom. cross efficiency: 18,2 %

� Nom. net efficiency: 17,6 %

� Thermal oil: Therminol66 (Solutia), 300°C / 240°C

� Silicone oil: Octamethyltrisiloxane, MDM (Dow Corning)
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Facility - SHP 
Net attach
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Facility SHP (2005)
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Controlling
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Thermodynamics
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Challenges/Problems

� Evaporator damage in 2005
� Data acquisition problems
� Analysis of efficiency
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Evaporator Damage

� Plate hex
� Plate distance d=1,4mm
� State: 10 bar saturated
� Detachment diameter: 0,42mm

� Damage due to vibrations
� Leakage
� System contamination
� Decreasing efficiency
� Stand still

d
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Data acquisition

� Wrong sensor names
� Ring-buffer properties
� High time resolution
� Internal ORC-sensors not connected to acquisition

� Huge but partly wrong database
� Problems with data analysis
� No values for processes´states
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Analysis
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Analysis
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Analysis
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Simulation
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Analysis´ Results

� Stable evaporator temperature levels necessary
� Recooler control to be modified
� Control in general
� Turbine repair
� Higher pressure level (13bar), components to be

checked
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Modifications

� New evaporator unit
- Tube hex
- Separated attachment preheater/evaporator
- Second thermal oil valve

� New turbine control valve
� New turbine bearing
� Internal sensors connected
� Modifications on the contamination separator (no-return

flap)
� New thermal oil circulation pump
� Blow-off valve connected to outer frame
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Modifications
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Modifications
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Preview – The next Steps

� Analysis of internal data
- Internal cycle analysis

� Long time monitoring
- Demand and generation monitoring

� Web broadcasting of data
- Accessibility of data for all partners

� Optimisation
- Combustion

- Generation

- Better coordination of demand and generation

� Assesment of the measures already accomplished
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Thank you for your interest


