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Lower

Power Range

MTU Series
1600 DS

MTU Series
2000 DS

MTU Series
4000 DS

500 1000 1500 2000 2500 3000 3500 4000
I I I I I I I |

§ 60-90kVA

B - 200kwe

@ 50 Hz @S 60 Hz

@ 450 - 700 kVA
@ 200 - 600 kWe

B /50 - 1,400 kVA
B 6550 - 1,250 kWwe

1,600 - 4,000 kVA
- ]
-]

1,125 - 3,250 kWe
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dakTop

HarpysKm
30 %

XapaKTepucTukKu ®
Peseps

—y 100 %

”E@] [ara uentpa

DIESEL

GENSETS OTAnuHoe
npuHATME
Harpy3Kku

[NonHan
MOLLHOCTb B
Onun LLIAT,
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UNE

KoMnakTHbI pa3mep

CamMblie MOLWWHbIE
BbICOKOOOOPOTHbI
e ABUrarenu B
Mupe

[lyywee cooTHoLWeHVE
pa3Mepa v MOLLHOCTH

[lyywasn TonnneHan
3QPEKTUBHOCTL Cpeau
BbICOKOODOPOTHbIX
MaLLWH

YemnuoHbl no Habpocy
Harpy3ku

JNlyuywuum pakrop
Harpys3ku

Cambiv Hnskun
ypo B € Hib:tc © 2020 Rols Royce | 7
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@ 50 Hz @S 60 Hz
Lower

Power Range* - 30 - 650 kWe

_'.l'
l_\_l-— MTU Series @l 250 - 550 kWe
500 GS @125 - 420 kWe

MTU Series G 776 - 2,535 kwe
4000 GS G 760 - 2,521 kWe

A Rolls-Royce
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Huskan Bbicokan
FR{ . CTOMMOCTb 3O PEKTMBHOCTL
(= YKU3HEHHoro |
AN LMKna manoe bbicTpbIn 3anyck be3
XapaKkTepucTuku AN notpebnexne CODCTBEHHbIX HYXA
b\ - Macna,
| KanutanbHbin Huskuin ypoBeHb
T ~ PEMOHT Yepes BbIGPOCOB
el , ; o 3
|:||!W'.| B - ﬁ 84, O O O HapexHas
- —~— - 4 " MalMHa
| : - A
GAS , 1 7Y Pa6oTaeT Ha
GENSETS [ 4 ., _ MpuponHoM,
N —— O Tlyswmins CBanoy4HoM, 61o u

COOTHOLLEHUM NONyTHOM rase.
MOLLIHOCTI |

rabapuTos
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Power Range

g

BATTERY
SYSTEMS

A Rolls-Royce
solution

kVA 500 1000 1500 2000 2500 3000 3500 4000

MTU EnergyPack QS @B power @B capacity

B 20 - 400 kVA

E 8 0-555 kwh

MTU EnergyPack QM
: @ 600 -800kVA

@ /00 -1000 kwh

MTU EnergyPack QL

G 000 - 2,000 kVA
G ' - 2,600 kWh

* today up to 2200 kWh, in 2021 Private © 2020 Rols-Royce | 10
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[loBbILIEHNE KayecTBa

FR{ M HaeXHOCTU
- 3neKTpocHabkeHus

Features

[MoKpbITME NKKOB

s Ontummsaums

— < — A - PAcX0M0B Ha 3n.
+ — .~ — e SHepruo
BATTERY
SYSTEMS

Reducing

carbon-emissions

oy - e 1 U D | O |
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kVA / kWe 500 1000 1500 2000 2500 3000 3500 4000
| I I I I

OuHaMunuyeckue | | | | | | | | |
@ 50 Hz @S 60 Hz
UCTOUYHUKMU t ; »l KINOLT @ 100 -200kVA
6ecnepebonHoro KS4 @@ 80-160kWe
nUTaHuA
KINOLT SR 300 - 2,000 kVA
KS5 G 240 - 1,600 kWe
| KINOLT SR 2000 - 2,750 kVA
Dynamic KSTe SR 1500 - 2,400 kWe
1,000 - 4,000 kVA
KINOLT .. ]
Synchrosta ]

800 - 3,200 kWe

A Rolls-Royce
E . solution Private ©2020 Rolls—Roycel 12




HebonbLuve
rabaputh

B3blCORAA

MOLLHOCTb

XapaKTepucTuku

Dynamic
UPS

. Cpok cnyxbel
bonee

/Uy
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Hu3kasa ctouMocTb
XHU3HEeHHOoro
LUMKI1ia U cepBMmCa

He Tpebyert

CUCTEeMbI

KOHANMLMNOHUPOBAH
uAa

He Tpebyert
6aTapeek

3anyck [Al'Y 3a 4
CEeKyHAbl

Pa3Hoe
HanpAXXeHue

[ByXx onopHbIN
MOALUMMHMK,

3aMeHa Kaxnble .
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Fuel Cells for Data
Centers

Fuel Cell

A Rolls-Royce
solution

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!

&

Modular
~100 kW stacks

Scalable
by design

AN

N
Z

Power Dense
> 2.000 kW

Sustainable
only H,O emission

Fast Response
within seconds

Private © 2019 Rolls-Royce Not Subject to Export Control | 14



Towards the
CO,-free Datacenter

Rili

Fuel Cell

Eliminating any greenhouse-
gas and pollutant emissions.

A Rolls-Royce
solution

Datacenter today CO,-free Datacenter

Server &
Main Power UPS Ser_v_er_& Renewables uPs Auxiliaries
Aucxiliaries

J ! 0
@l — =y — " ljnﬂz

Backup Power H, - Grid & Storage F

Main Power UPS Server &
Aucxiliaries

introduction of %‘ Fﬁ |-IIA/V| implementation with
new architecture N J - g growing acceptance
and H, infrastructure

\) CO,-free Backup Power )

T
= — i

H, Storage FC Backup

Private © 2019 Rolls-Royce Not Subject to Export Control | 15
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Open Power Units

KnroueBas ocobeHHOCTU:

Jlyywmnn B oTpacnu
KO3$PULUMEHT Harpy3Km

OTnnyHoe npuHATHE
Harpysku

JNlyywmm no rabapmTHOMy
pa3mepam

Jlyuwmm no pacxopy TonnmBea

A Rolls-Royce
solution

Aary nwa pame S4000G04
1,125kWe - 3,250kWe

Private © 2020 Rolls-Royce
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KoHTenHepHoe
pelwieHue

OcHoBHble NpenMyLLecTBa:
20V4000 DS4000
40ft.

Paguatop KpbIWHOro
NCMOMHEHUs

Mpuem 100% Harpysku 3a 15
cek no G3.

MapaHTuAa ot 1500 moTouacos
[ononHutenbHbIn 6ak (30m?3)

Pac npepn yctponctso
KOHTEeMHepa

A Rolls-Royce
solution

| 9.0.0 48
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Mpumepsbl
KOHTEeMUHEPHbIX
peLueHumn

A Rolls-Royce
solution
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PeweHue non knou

OcHOBHbIe NpenMyLLecTBa:
20V4000 DS4000
40ft.

PaguaTtop KpbIWHOro
NCMOMHEeHUs

Mpunem 100% Harpysku 3a 15
cek no G3.

MapaHTna ot 1500 MmoTouacoB

JononHutenbHbIM 6ak (48yacos
paboTbl)

Pac npen yCTpOMCTBO CTaHLMK

A Rolls-Royce
solution

Private © 2020 Rolls-Royce
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NMpumMmepbl pelueHu

|21
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16V2000 Cynep tuxun ArY pna DC

(ROYCE]

Tuxue KoOHTenHepa

MpenmywecTBa
16V2000G06 -1000 kWe
40ft. Pasmepsl (3,2x3,2m)
YposeHb wyma 65 dB(A) /Im

ANNA NN NN N ANN
\

A Rolls-Royce
solution
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PeweHue no
OUUCTKU ObIMOBbIX
rasos

MTU paspaboTtan peleHus:

B HacTosiwee BpeMa Mbl
paboTaeM Hap cuctemMamu
LOOYMCTKM BbIX/TOMHbIX Fa3oB
npounssoncTea MTU ¢
rmbkummn pewenmamm EGT.

C VX NOMOLLbIO Mbl MOXEM
LOCTUYb FMBKNX ypOBHEN
Bblbpocos po EPA Tier 4 n
BblLLE.

A Rolls-Royce
solution

Installation Example (12V4000)

+ DOC/DPF & SCR on Module Frames
* DEF Pre-Delivery Module (PDM)
+ DEF Tank (optional)

Sectional View of DOC/DPF and SCR

DEF / AdBlue

Service Opening Injection

For DOC/DPF

I SCR

¢ DOC: Diesel Oxidation Catalyst

* DPF: Diesel Particulate Filter

SCR: Selective Catalytic Reduction
DEF: Diesel Emission Fluid (AdBlue)

Emissions
@3 MW mech.
[g/kWh]

NOx
NMHC
co
PM

Engine With MTU
only SYSTEM
0.4
5.3
0.14
0.47 0.04
0.09 0.01

Private © 2020 Rolls-Royce



Office Building

MacC c Tpu g1 20C g

Exhaust Gas
reHepa umen Heat Exchanger ~ 98°C
~ 450°C 1100 kWthHeat e i Heating // hot water circuit
Heat
Recovery . L
Kook Ssaling 6/12°C Air conditioning
1035 kWi pear Server cooling
Mixture cooling
78 kW,
20v4000 o Data Center
Gas system Electricity 1.948 kWe
v Additional potential (1) Gridline 1 Gridline 2
> 90% * District heating
* utilize radiant heat of engine & server via heat pump 2.000 kWe IT-Load
- Temperature level Beijing, China
Cooling
—> Wwater
—> Heat water UPS
Exhaust Gas Emergency back-up
Electricity

A Rolls-Royce
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TpureHepauuoHHbIn Komnaekc LOA “J/IMHK-Tenekom”, r.
CaHKT-MeTepbypr

YcTaHOBNE@HHas MOLWHOCTb 060py0BaHMUA 3HEpProLeHTpa:

Tennosas mouwHocTb — 7.6 MBT ;

MpumMmepbl pewieHun

XonopgunbHas mowHocts(ABXM) — 4,2MBT (+ 2MBT B 2020r);

MTU 3X 16v4000 dnekTpuyeckasa mouwHoctb —4,8MBT

YcnewHo pabortaer 6onee 5-Tu ner

A Rolls-Royce
solution
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Pacuer ctoumocTu Bbicokasa a¢ppekTuBHocTb fo 80 %

Tenno BbIXNONHbIX Fa30B YTUIIU3UPYETCA B Uunnepe

TO npoeopgutbeca pa3 B 3000 moTouacos

A Rolls-Royce
solution o Private © 2020 Rolis-Royce | 26

../ |




ROLLS

ROYCE

CepBuc
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ROYCE

Portfolio

N9

A
SERVICE
SOLUTIONS

Designed around
your Business

A Rolls-Royce
solution

—

U‘pgrades
and Modernization

Digital Products

—_ e — — = b

Customer Care Center

PaclumpeHrHas
rapaHTA

OpuruHanbHble
neTanvu u
pacxofHble
VEVCJZENTY]

O6yueHue-
pacLumpbTe
BO3MOXHOCTH
BaLLUMX
onepaTopos

LonrocpouHbie
CEepBUCHbIE
KOHTPAKTbI

Private © 2020 Rolls-Royce | 28




NMpeumyuwiecTsa ana
3aKa3umka

9
2

SERVICE
SOLUTIONS

A Rolls-Royce
solution

- Customer Care Center

24/Tsupport- 17

—y

L

YBenuuyeHHoe BpemH
besoTtkazHom paboThb
OnTM13npoBaHHoE
NNaH1poBaHne
0bcnyxmBaHuA
[TporHo3svpyemble
3aTparbl Ha
0bopynoBaHue
[apaHTVpoBaHHOe
Hannyne 3anyacTen n
KayeCcTBO
obcnyxmeaHua Bee
TEXHNYECKME
cneunanucTbl
cepTMdnUMpPOBaHbI
MTU.

Private © 2020 Rolls-Royce
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Ka pTa anCYTCTBMﬂ MTU RUS offices in Russia
MTU RUS B P.¢. 1 UeHTpanbHbIM odUC B . XUMKM

2 ®unwan B CaHkT-lleTepbypre
3 ®unuan B r. Kemeposo

Offices of MTU RUS certified service partners in Russia

4 AbakaH 17 HwxHun Hosropogn
5 ApxaHrenbck 18 HoBOKy3HeLK

6 benropop (My6kmnH) 19 OneHeropck

7 benoso 20 Omck

8 BopoHex 21 MpoKkonbeBCK

9 lMNopAuun Knrou 22 PocTtoB-Ha-[loHy
10 Kemeposo 23 Camapa

11 KocTomykLwa 24 CaHkTt-lNeTtepbypr
12 KpacHopap 25 Cypryrt

13 KpacHosfApck 26 TanbXuHO

14 Kypck 27 Tambos

15 Jluneuk 28 Ynan-Ypos

16 MockBa 29 XabapoBck

LlraTr MTU RUS - 60 uenosek 30 Mukck
Revenue in 2019 - 5 280 000 000 RUB

A Rolls-Royce
solution 30
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STANDBY:
MISSION CRITICAL

Customer:
EdgeConneX

Location:
Amsterdam, Netherlands

Gensets are supplied with a 30,000 liter fuel tank and
installed in containers to meet noise control requirements

23 x 20V4000 DS * |n an emergency, they can be run constantly
for up to 48 hours

Power output: = Full electrical output of the gensets after 15 seconds

57 MW@\ of start-up
= Gensets deliver safeguard requirements

for 15 to 20 years

A Rolls-Royce
solution



ROLLS

STANDBY:
MISSION CRITICAL

Customer:
Data Center

Location:
Dublin, Ireland
VN » Supplied complete solution with a 30,000 liter fuel tank
= Ability to run up to 48 hours continuously
12 x MTU 4000 DS » Container meets strict noise requirements
Power output:
50 MWel

A Rolls-Royce
solution
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8 x MTU 4000 DS

Power output:
20 MWel

STANDBY:
MISSION CRITICAL

Customer:
Power Loft Services LLC
Innovation Data Center

Location:
Manassas, Virginia, USA

At the beginning of this project we priced all the competitors and found that
MIU Onsite Fnergy offered the lowest installed cost and shortest lead times”

Dave Ruppe - Chief technical officer, Power Loft Services LLC

» Power Loft | @ Innovation (“Power Loft”) is reducing energy consumption
and increases the sustainability of data centers

= Certified to IBC seismic standards

= SCR-System implemented

A Rolls-Royce
solution
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CONTINUOUS POWER

Customer:
Getec / Winkelmann

Location:
Ahlen, Germany

Complete off-grid-solution for automotive supplier

Combination of gas systems, flywheel generators,

6 x 16V4000 GS battery containers and solar panels

MTU Control System for process control of gas systems

Power output:
9.5 MWel

Complete integration of auxiliary drives by MTU

A Rolls-Royce
solution
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GRID STABILITY
POWER

Customer:
Prime Energia

Locations:
Pajonales, Los Condores, Combarbala,
Llanos Blancos, San Javier, Chile

ey o

i

» The percentage of renewable energy in the Chilean
power mix is growing at a constant rate

265 x 164000 DS = MTU Gensets are used to guarantee grid stability

= Service Agreement for 10 years via Detroit Chile
supported by MTU in negotiation

Power output:
475 MWel

A Rolls-Royce
solution
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Russia:

Project (Moscow)Sushevskiy
val - 6 x 16V2000DS1250

MTU RUS reference

DATA CENTERS in Project (Saint- Petersburg)
2019-2021 Gukovskogo -
6 x 16V4000DS2250
Selectel (Saint- Petersburg)
- 4 x 16V4000DS2250

A Rolls-Royce
solution
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Cnacub6o!

Uropb NereHa MTY

A Rolls-Royce
solution



