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Maintaining Reliability Throughout the Energy Transition
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100% Renewables? Not So Fast

• If we cannot control dispatch we do not have a 

reliable solution

• Cannot control cloud coverage, droughts, or 

windspeed

• Batteries do not generate energy; they store excess 

for later consumption

• Energy markets have to be in equilibrium in real-

time

• What is Area Control Area?

• What is Effective Load Carrying Capabilty

Wind, Solar, Hydro and Batteries
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Weather is a Major Primary Mover 
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Impact of High Renewable Penetration on Legacy Assets
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Gibbons Creek Coal plant in Texas in 2016
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Energy Storage at a Glance

 The power systems are facing fundamentally new 

challenges due to the increase of renewables

 Storage systems can provide multiple services 

for the energy system

 Storage creating value along the entire value 

chain of the power system

 MAN ES supporting its customers with multiple 

storage technologies for different requirements

Image from Matt Smith/Keystone Crossroads
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NH3/H2 qualities as fuel for 49/60 

Power Generation with Future Fuels

0%CO2

NOx <100%

0% CH4

Other
H2

(small 
traces)

3-5%***

120%

0% 

N2O, 
NH3

* Emissions in comparison to conventional gas engine (=100%).| ** Emissions in comparison to conventional DF engine operated with diesel (=100%) | *** If fossil fuel is used as pilot oil
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Equivalent cryogenic 

tank volume

Storage

Engine power output 

(R&D)

Hazard potential

90-100% 90-100%

-253°C / 6 bar

Room T. / 350-700 bar
-33°C / 6 bar

7.2 x Diesel

2.6 x LNG

3.4 x Diesel

1.2 x LNG

Highly flammable Toxic

H2 NH3

7.200 m³

4.000 m³
2.835 m³

3.400 m3

1.000 m³

Diesel
Tamb / pamb
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2020 2025 2030 2035

49/60 NH3/H2 New build + Retrofit Roadmap = future proof for any carbon-free standard

Future Fuels Engine Development

49/60 Family is ready for Future Fuels! The 49/60 engine family is the MAN designated platform for the later application of H2 and 

NH3. Solutions for new-built and retrofit for engines sold with future fuel readiness will be available from 2030/2031. 

H2

Readiness
100 % H2

(New Built and Retrofit)

25 % H2

Capability

100 % Ammonia 

(New Built and Retrofit)
Ammonia Readiness
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 Increased renewables require operational flexibility 

& firm Long Duration Energy Storage (LDES) to 

ensure system reliability 

 LDES in the form Carbon Neutral/Zero fuels 

provides reliability in transition to decarbonization

 Compared to other LDES options like Compressed 

Air Energy Storage, Ammonia is more cost effective

 Economics of Ammonia as a fuel could become 

more attractive under IRA

Ammonia as a Long Duration Energy Storage
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…and re-framing the Recip Power Plant

Ammonia’s role in the Energy Transition

“RICE OEMs are also working to develop models 

compatible with other potential low-carbon fuels such 

as ammonia, which is anticipated to provide another 

renewable fuel choice in addition to pure hydrogen.”
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Doesn’t have to be Hydrogen
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Both Engines and Batteries are very flexible but what about during critical peaking events? Fuel flexibility 

and independent dispatchability are critical during super peaking events 

Studying the Value of Flexibility and Dispatchabilty: Winter Storm Uri
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Charging and Discharging at High 
Prices
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In this period of high demand the engines are able to respond to market demand and balance the wind assets simultaneously

The Batteries do not  have enough charge to supply 

sufficient energy to the market  

1 week 1 week
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99% POI Utilization 58%POI Utilization



Thank you
very much!

Brian Fladger

Senior Manager of Commercial 

Analytics and Origination

Global

T:  346-236-7510

brian.fladger@man-es.com


