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DATA, DATA, DATA
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Trend meets Trend
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▪ All hyperscaler and Colocation
providers are looking into the
sustainability of data centers

▪ From its operation towards its
emergency power supply



mtu Portfolio for the next generation of Data Centers

Microgrid Validation 
Center

Friedrichshafen

Microgrid

UK

Remote Gas Field

Australia

Data Centre

Indonesia

Proven track-record
Unique, broad and excellent existing 
portfolio 

ElectrolyzerHydrogen Genset Fuel Cell High Efficiency Hydrogen 
Genset

Diesel & Gas 
Genset

Battery Energy Storage 
System (BESS)

Dynamic Uninterrupted 
Power Supply (DUPS)

Plant Manager 

Future ready green technology already available 
today 



Most common setup
for Data Centers today

▪ UPS with Diesel as Backup

▪ Standardization and 
Effencency increase

▪ Scalability
▪ Digitalization

▪ Increase sustainable & 
Emission Efforts

▪ Renewables Fuels
▪ HVO & Gtl
▪ The European Medium 

Combustion Plant Directive
& BmschV

Private © 2020 Rolls-Royce 6

Diesel
Generator Sets

Public Grid

Fossil power
(Diesel)

Automated controller
Plant Manager

Electric Power

Replacment of Diesel by Gtl or HVO

mtu emergency backup solution for Data Centers



Significant reduction of greenhouse gas emissions (HVO)

Manufacturing 
process

Renewable 
fuel

CO2

raw materials 

combustion

• CO2 from the atmosphere will be bound in the raw
materials

• The raw materials are used to produce HVO

• HVO is used in the combustion while the engine is
operating

• Due to the combustion CO2 is emitted back into the
atmosphere

• Greenhouse gases are bounded again in the raw
materials

→ closed carbon cycle



In-house Customized
Container design 
capabilities

Key features:

▪ 40ft. HC container & oversized 
enclosure Designs

▪ Very compact

▪ Sub-base tank (30m³)

▪ Fuel polishing system

▪ Various power breaker cabinet 
sizes

▪ Bus bar system

▪ Modular EGT Systems
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Customized Container 20V4000

2,400-3200 kWe



Static UPS 
vs D-UPS

Standard DC 

▪ DUPS System –Advantages

▪ Guaranteed Diesel engine 
starting

▪ Environmental friendly  
(mtuKinetic PowerPack: 
energy is stored in a 
rotating steel part, instead 
in chemical batteries for 
static UPS)
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Diesel
Generator Sets

Public Grid

Fossil power
(Diesel)

Automated controller
Plant Manager

Electric Power

▪ Simple design compared to complex static UPS systems 
(less elements also means higher reliability)

▪ Voltage sinewave generated by a  rotating synchronous 
machine (no power electronics)

▪ Reduced footprint
▪ Capable of delivering high inrush currents 
▪ Exceptional behavior to load steps

mtu emergency backup solution for Data Centers



Switching to NG 
Generators

Gas Generators 
▪ CCHP Efficiency - Cooling 

Solutions
▪ Startup Up from Gas 

Generator
▪ Usage as District

Heating

▪ Gas Generators are
optimized for continous
operation! 
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Gas
Generator Sets

Public Grid

Fossil power
(Natural Gas)

Automated controller
Plant Manager

Electric Power
Gas pipeline

District heating

Absorption Chiller

Battery Energy Storage 
System (BESS)

Switching to NG Generators –

Rethinking the use case for power generation
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Faststart 1: (Ramp up parameter: 1,6%/s) + Study Battery System (200%/s)

BESS load

First load step after 1000ms
limited by sizing of BESS Release of load 

step when load is 
shifted from BESS 
to GasGen @80 s

Full load on GasGen
after about 2 minutes

Ramp up with cold exhaust system
20V4000L64FNER EU Faststart – Test engine: VG16
Testbench: 11 / CW32+33 in 2021

Boundary conditions:
- All tests parallel to grid @ 50Hz
- Methane number ~ 88
- preheated engine: LT ~ 43°C / HT ~ 65°C
- Intake air temperature >= 40°C / exhaust back pressure ~ 
60mbar @ Full load
- engine starters supported by test bench system, not by 
batteries
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Focus first on fast setup of reliable backup solution, then stepwise transition to improved CO2 
footprint

Phase II: 
Improve CO2 
footprint

Phase III: 
Full-fledge H2

Phase I: 
Getting the system up & 
running

▪ Installing Gas CHP highly 
modular Units. Providing pre-
assembled and pre-tested 
containerized units

▪ Full installation & 
Commissioning

▪ Add tank and H2 fueling 
system

▪ Add a Hydrogen Engine as a 
peaker or backup system 
(1MW)

▪ Upgrade the existing fleet to 
100% hydrogen.

▪ Adding new System to cope 
with derating
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Energy consumption 
Phase I & II

today 2022 20242023 2026

Installed 
capacity

5.0 MW 10.0 MW 50 MW

1 MW

10% Blend

25% Blend

Gas CHP

H2 Pilot

H2

H2

Energy sources and consumption



NG replaced with
Hydrogen

Gas Aggregate with H2
▪ Mix NG with H2
▪ CO2 Reduction
▪ Full H2
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Gas
Generator Sets

Public Grid

Green / Grey 
Hydrogen

Automated controller
Plant Manager

Electric PowerGas pipeline

District heating

Absorption Chiller

Electrolyzer

Renewable Energy 
Sources (RES)

mtu Gas  CHP already ready 
for H2 blends & easy 
to upgrade for full H2



The CO2-free Data 
Center

Completely emissions free
6

CO2-free Backup Power

UPS Server &
Auxi l iaries

FC BackupH2 Storage

Main Power

introduction of
new architecture

implementation with 
growing acceptance and 

H2 infrastructure

1 2

6

Datacenter today

Main Power

Backup Power

UPS Server &
Auxi l iaries

6

CO2-free Datacenter

Renewables UPS Server &
Auxi l iaries

FCH2 – Grid & Storage

?
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Fuel Cell



The CO2-free Data 
Center

Cooperation with Daimler 
Truck AG on stationary fuel-
cell systems.

Development of an 
alternative containerized 
prime mover. 

PEM Fuel-Cell Container

Proposed Solution:
FC Generator
with UPS-Integration

Enabler for completely new 
power supply concepts!
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Modular

~100 kW stacks

Scalable

by des ign

Power Dense

> 2.000 kW

Sustainable

only H2O emission

Fast Response

within seconds
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Fuel Cell



Open Discussion

▪ Are these the same concepts as what you have seen & discussed? 

▪ Do you see other use cases for on-premisis power generation?

▪ What has been your experience? 
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Thank you


