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01 ROLLS-ROYCE
Vision

ROLLS

Rolls-Royce

A pre-eminent engineering
company, focused on world-class
power and propulsion systems.

Trusted to deliver excellence.
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01 ROLLS-ROYCE
Who we are

Marine 10%

Civil Aerospace 52%

Power Systems 1 8%

within:
Marine 37 %

' Energy 30 %
. Industrial 21%

RR Revenue 2015:
£13,4bn

Defence & others 12 %

Nuclear 5%

Defence Aerospace 15% I
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01 Rolls-Royce Power Systems
Product overview

High Speed High Speed Medium Speed
Diesel Systems Gas Systems Gas, Diesel, HFO Systems
(>1000 rpm) (>1000 rpm) (<1000 rpm)

MTU 0080-0120 DS
MTU 1600 DS

MTU 2000 DS

MTU 4000 DS

MTU Series 956 (NPP)

MTU 400 GS B35:40 (Gas)
MTU 4000 GS B32:40 (Diesel & HFO)
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01 Rolls-Royce Power Systems
Power Range

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

Diesel / HFO: 200kWe-10,000kWe

Gas: 30kWe -10,000kWe

CONTINUOUS/ PRIME/

Gas: 30kWe - 400kWe

Diesel: 800 kWe - 10,000kWe

Z_I
R
oo
D
=0

Page5  MTU Onsite Energy for Client / Date M lJﬂSltE
© MTU Onsite Energy GmbH / All rights reserved / Confidential EﬂEl'gy



01 ROLLS-ROYCE POWER SYSTEMS
Mission critical stand-by

1E classified

EDGs for civil
nuclear

applications

International certified
EDGs for Uptime
Inst. tier IV rated

data centers
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02 Data Center Solutions

Overview
Data centers need to ensure utmost Our products:
reliability 365 days a year to power
and cool the servers 1 with MTU 2000DS & MTU 4000 DS
uninterrupted power supply

Our power range (in kWe):

0 10,000

Key features:

A Unlimited operating hours

A Overload option available

A 6 out of the top 10 online companies rely on MTU

ACompliant with fAUpti me |1
requirements

A Up to 99,99% availability
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02 Data Center Solutions
We accompany you through the entire project

Seamless Cooperation in Project Business

Support : . . .
Planning - Sales i Development - Integration - Service
Sales Service LTSA
Project RFQ Order Site Acceptance Time
Start
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02 Data Center Solutions
Key Technology

- Modular concepts to integrate customer specific requirements in short time

- Standardized products from reliable supplier
- Use of well proven equipment
- Increase of diesel system availability
A preheated and pre-lubricated diesel engine
A redundant starting system
A automatic refill of engine oil
A Redundant controller
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03 warum.Future
Integration of Renewables/ Energy Transition

Trends Challenges Solutions Key

Conventional Renewable Grid instability Smart grids
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Grid congestion & Flexibility

' Intelligent
markets

Volatile markets
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03 warum.Future
Actual & future trends for stand-by systems

1. Higher flexibility in grid parallel operation (low-voltage ride-through,
frequency drops, ¢€é)

2. Lower emissions driven by different regulatory bodies (EU, country, region,
city, &)
3. Fuel diversity (gas, bi-fuel, green diesel, etc.)

4. Flexible systems for ultra-fast response over negative capacity up to
temporary base load power supply: integrated battery / heat storage
systems with integrated gas/diesel units A Flexible power response
systems:

- Uninterrupted Power Supply

- Frequency response

- Peak-shaving

-Negative power bRebetememieo ) inegati ve
- Optional: Combined Heat & Power
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03 warum.Future
Grid Support Overview

MV-Grid

Rolls-Royce Power Systems ll
Others N
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03 warum.Future
1. Higher flexibility in grid parallel operation

BDEW-Zertifikat (German Grid Code & Basis for Europe, ROW)

> The only one nGas & Dies
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