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Alstom Gas Turbines – Operational Flexibility 
Why the need for Flexibility?

Increasing Renewables – Worldwide
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ca. 420 MW

ca. 190 MW

ca. 400 MW 

ca. 190 MW

Part-Load Daily Regime Example (ES, 7-23 Sept 2010) Part-Load Daily Regime Example (ES, Jan-Sept 2010)

Green Lines: VIGV position

Blue Lines: Active Power (MW)

Examples of actual GT26 Plant operation today in Europe (Spain)

• 2000-3000h/year in 40-80% load regime

Cyclic Dispatch
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Alstom Gas Turbines – Operational Flexibility 
Why the need for Flexibility?

Fuel Composition and Prices Will Change 

IEA World Energy Outlook 2012 Presentation to the Press Nov. 2012
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New Fuel Sources and Increased Trade

• Fuel compositions are no longer consistent, even within a plant

− Wobbe Index (WI): gas composition and inert elements, e.g. N2, CO2

− Type of fuel: liquid / gaseous

− Reactivity: Hydrogen (H2) and high hydrocarbons, e.g. C2+ 

Alstom Gas Turbines – Operational Flexibility 
Why the need for Flexibility?



4

Alstom Flexibility KW2020– 28/08/2013– cm - P 7
© ALSTOM 2013. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or should be 
relied on that it is complete or correct or will apply to any particular project. This will depend on the technical and commercial circumstances. It is 
provided without liability and is subject to change without notice. Reproduction, use or disclosure to third parties, without express written authority, 
is strictly prohibited. 

• Fast Cycling and Ramp Up

• Grid Stabilization, including efficient, Stable Part Load Operation

• Wide Range of Fuels

Flexibility

Alstom Gas Turbines – Operational Flexibility 
Why the need for Flexibility?
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Alstom Gas Turbines – Operational Flexibility 
Examples from Alstom’s Fleet

Wider Load Range while Maintaining Emissions  

• GT26 Combined Cycle Operation in the Netherlands, a 2 weeks period
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Part Load Operation  

SEV Burner «off» EV Burner in lean 

premix operation

• Low Load Operation to “park” at 20% Combined Cycle Power

• >340 MW minute reserve in <15 minutes

Alstom Gas Turbines – Operational Flexibility 
Examples from Alstom’s Fleet



6

Alstom Flexibility KW2020– 28/08/2013– cm - P 11
© ALSTOM 2013. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or should be 
relied on that it is complete or correct or will apply to any particular project. This will depend on the technical and commercial circumstances. It is 
provided without liability and is subject to change without notice. Reproduction, use or disclosure to third parties, without express written authority, 
is strictly prohibited. 

Fast Ramp Up to Counter Intermittent Renewables

• Combined Cycle Full Load in 30  minutes

Alstom Gas Turbines – Operational Flexibility 
Examples from Alstom’s Fleet
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Alstom Gas Turbines – Operational Flexibility 
Examples from Alstom’s Fleet

Grid Stability & Ancillary Services  

• Grid Frequency Drop

− 10% load increase within 10 
seconds met

• Grid Frequency Increase

−Immediate reduction of load 
achieved
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Extended Wobbe Index capability

• Online fuel temperature adjustments

Alstom Gas Turbines – Operational Flexibility 
Examples from Alstom’s Fleet
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• Extended WI range for the GT26

Hardware Adaptations

Alstom Gas Turbines – Operational Flexibility 
Examples from Alstom’s Fleet
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Alstom Gas Turbines – Operational Flexibility 
Examples from Alstom’s Fleet

Converting Stored Energy Into Electricity  

• EV and SEV burners have been tested on H2 / natural gas mix

− Behavior as with high hydrocarbons
− Adjustment of EV / SEV fuel split in operation concept
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Renewables Will be Half of the Added Capacity

IEA World Energy Outlook 2012 Presentation to the Press Nov. 2012

Alstom Gas Turbines – Operational Flexibility 
Future Trends
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• Gas Turbines will play a new role 

− Partner and back-up with Renewables

− New fuel sources and increased trade

• Technologies will have to adapt

− (Even) more robust combustion

− Cooling, Sealing and Parts optimized for cyclic operation

− Aerodynamics pushed for efficiency at any load

Flexibility is Here Already and Will Further Challenge Gas 

Turbine Development 

Alstom Gas Turbines – Operational Flexibility 
Future Trends
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Flue Gas Recirculation

• Join Renewables

GT2011-45608

Alstom Gas Turbines – Operational Flexibility 
Future Trends

Incorporating Solar Power

Ain Beni Mather ISCC in Morocco (www.abener.es)

www.alstom.com


