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MES Focuses on Three Major Hybrid Power Applications

Our customers are in need for MDT focuse on three major power
applications

distributed, hybrid power

Why hybrid
» RES in most cases clearly beat marginal
cost of oil & LNG fired generation

= Storage creates value through
CAPEX/OPEX savings, e.g., spinning
reserve integration of renewables

» Thermal generation provides firm backup
capacity and CHP; can be CO2 neutral
(e.g., biomass, PtX)

Why distributed

» Increased security of supply (e.g., fast
ramp up, fuel flexibility, redundancy)

* |n many cases lower generation cost
(e.g., use of waste heat, reduced grid
invest)

Hybrid fuel saver

~ Hybrid island power

. plant / microgrid
(electrical &
geographical islands)

! Decentral highly
~ flexible thermal
- power plants
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Power Generation Solutions

Your Supplier for Holistic Power Systems

Full Hybrid & Microgrid Solution

Gas Turbine
Package

A Bk

Waste Heat
Recovery Unit

I
B

Battery
Storage

Control-System

MAN Energy Solutions Public




Combined Steam & Power

Hybrid Solution in Cogeneration

zZ
@ Daily Period  Night Period
= Power output MGT6000:  5to 6 MW 6 MW
[— |
FPORTER & ST = g Power output_PV fied: 2 MW 0 MW
- Power output_Plant: 7 to 8 MW 6 MW
I g Steam production_10bara: 15.3 t/h 15.3t/h
I =

Yearly Savings of Natural Gas : 10948 MWh

--l.elilﬂi NEEH ST Payback time less than 5 years ]
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Without SF CO2 reduction : 7388 tons/year NOx reduction : 5.0 tons/year

Hybrid plants with thermal generation, renewables and storage are enabler decarbonized energy systems
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Combined Hot Water Production & Power

Hybrid Solution in Cogeneration
POWER & HOT WATER

' Daily Period  Night Period "\
Power output_ MGT6000: 5to6 MW 6 MW

Hot Water prod. Capacity: 23.8 MW 11.9 MW**
Solar Field Capacity™: 11.9 MW 0 MW

*Solar Field is used in daily time as an alternaive to SF
!’*SF is not needed in Night period /

1> HOT WATER OUT (110°C)

Il 4 HOT WATER IN (60°C)

No Sun: SFis
used
wef=lims NUPEE
GAS = WASTE HEAT
GENERATOR |YGEARBOX | 3o e EXHAUST GAS RECOVERY BOILER
I | B m . _ DIVERTER

Hot Water out: 110°C

[ Payback time less than 5 years ]

CO2 reduction : 13963 tons/year NOXx reduction : 8.4 tons/year

Hot Water in: 60°C

Hybrid plants with thermal generation, renewables and storage - contribution to sustainable and efficient heat supply
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Conclusions: Challenges and Mitigation
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Electricity Grid Operator
= Peak shaving

| » [ntraday trading

~ & = Grid stability

F

increased profitability
» Enhanced integration of

— -

Cities, Urban Zones

= Optimized and centralized
electricity, heating and
cooling energy production kg

= Integration of renewable [t CRELaE FZ:':ZT?“ ofRencwable
energy sources - PR

% Energy Sources

= Efficient integration of stochastic
renewable energies

= Price optimization strategies
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Re-insurers
= Blackout risk mitigation
= Black start capability
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Data Center Operators
» Reduced operating costs -

renewable energy sources
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Disclaimer

All data provided in this document is non-binding.

This data serves informational purposes only and is especially not guaranteed in any way.

Depending on the subsequent specific individual projects, the relevant data may be subject to changes and
will be assessed and determined individually for each project. This will depend on the particular characteristics
of each individual project, especially specific site and operational conditions.
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