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CAES H u ntO rf (first commissioning 1978)
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CAES Huntorf
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Objective

- Recovery of waste heat from compressor air cooling and

turbine exhaust heat , exergetic storage and utilization for
fuel saving in turbine operation (CAES discharge mode)

Tasks

o« Steam generation and storage

« Thermodynamic analysis of turbine operation with steam
injection
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Steam Production
Potential in CAES Huntorf

Air compression waste heat
recovery (Option 1)
* During charging mode

» Evaporator behind low-pressure

compressor
evaporator 1
/I/ Boiling Temperature i
at 20bar: 212°C
ambient
air Ruths storage
t=250°C 52.000 kg steam per 8 h
low-pressure
compressor
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Turbine exhaust heat
recovery (Option 2)
e During full load in discharging mode

» Evaporator behind low-pressure

turbine

exhaust

evaporator

Boiling Temperature
low-pressure at 20bar. 212°C

Ruths storage
t=450°C

380.000 kg steam per 2 h
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Ruths-Storage
Functional Principle

charging steam

o Steam storage for direct ><
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discharging steam
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» Operation of the storage
between maximum and

minimum pressure
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source: DLR, modified
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Steam
Possible utilisation in CAES Huntorf

[
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LPT

HPT
e Steam injection to the low-pressure _@ [I
turbine during partial load ——
(low-pressure combustion chamber ) | %A
HPCC Lpcc

turned off)

* Improvement of cycle

efficiency

* Improvement of turbine

efficiency

* lower part load possible

* Fuel saving
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Steam Injection
Fuel saving

fuel requirement

—&— operating data
10% steam injection

| | 40% steam injection
/ == econdensation
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» Avoiding of condensation inside the Bk
turbine - water drop erosion _—— L

* Change of pressure level inside the

turbine
. . By Gsalzbar (Own work) [CC BY-SA 3.0
9 ThermOdynamlc analyS|S (http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons
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Performance Calculation
Low Pressure Turbine with steam injection

HPCC

in operation

|‘I Pin,HPT) tim,gpT = CONSL.

calculation
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g gg Steam storage Cmix
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backwards calculation

of the LPT

Iteration/Modification

Diffusor

> Pout,LPT» Lout, LPT
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Performance Calculation
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HPCC in operation

Performance Calculation LPCC out of operation
Low pressure turbine with steam injection

0%
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HPCC in operation

Performance Calculation LPCC out of operation
Low pressure turbine with steam injection

hs-Diagmmm fiir feuchtes Verbrennungsgas (LibHuGas TH Zi'Gr) hs-Diagramm fiir feuchtes Verbrennungsgas (LibHuGas TH Zi/Gr)
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Summary and Outlook
CAES Huntorf

* Improvement of an exisiting compressed air energy storage (CAES) plant to meet

current demands of energy market
 Changed requirements profile for operation
» Efficiency improvements at partial load with in-process waste heat utilisation
* Solution: combination of available technologies
» Steam injected gas turbine (STIG)
* Ruths storage

Project partners: Uniper (formerly E.ON) and TU Dresden

* Determination of operation limits due to condensation with performance calculation

» First operation tests with steam injection
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»Wissen schafft Briicken.«
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