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Tot ceea
facem, sau
traim in lumea noastra
m a este posibil

datorita energiei.
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Micro-retele - revenire rapida a
alimentarii, costredus al energiei
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costul proprietatii si cresc interactiunea cu jocul
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Tehnologie globala,

solutii regionale
Standarde si certificari
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Solutii structurale si

dispozitive de cablare Servicii de

proiectare

Alimentam cu energiey
O Iume Cu neVOI Tn Protectie cu Control
alimentare Distributia energiei si

CreSte re de rezerva si protectia circuitelor automatizare
J
Expertiza care acopera

sapte platforme tehnologice Solutii pentru o
de baza, care va alimenteaza medii grele si st
cu risc de explozie securitate

succesul pentru toate sectoarele de

activitate din intreaga lume
Centre de date Industrie Utilitati Cladiri Rezidential Constructia de
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Distributia de energie 4.*
electrica si protectia 7
circuitelor

o+~ Furnizeaza o energie electrica fiabilas 2
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Solutii Tablouri si cutii de intreruptoare

... o . e Sigurante Transformatoare
e medie si joasa tensiune distributie automate ’
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Protectie U aliinentare de
rezerva

Maximizeaza fiabilitateéa si durata de functionare =
continua pentru algeruperile in
func’gionareT
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Protectie la
supratensiune
si corectia factorului

Sisteme de alimentare Unitati de distributie a Solutii de Comutatoare
neintreruptibile energiei (PDU-uri) alimentare de sursa
____paralel
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lluminat si securitate

Eficienta imbunatatita, confort si

lluminat lluminat lluminat lluminat Sisteme
ascuns ambiental de exterior de urgenta antiincendiu
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| grele si cu

Solutil pentru medi
risc de explozie

Ofera fiabilitatessi.siguranta
pentru a prevenizintreruperile productiei

Cladiri comerciale - cutii Comunicatii
lluminat cabluri Instrumentatie pentru medii

si fitinguri cu risc de

Componente si solutii

Carcase " bentru control industrial
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Control S| automatlzare

Imbunatate$te eficienta de operare-si
permite echipamentelor sa functioneze cu
performante de varf

Centre de Actionari cu o Automatizari Solutii
control motoare  convertizoare de Cscznst;crttg?ere Intercoqtilc(;lwtate si de cablare
_ de medie si frecventa : $! senzoristici a panourilor
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3 phase UPS

91PS / 93PS
84Q0kW _
Efficiency > 96%

I Modular and
I compact design

I ESS, HS, ABM,
Internal bat.
|

Hot swap/scale

l Cloud and
| Virtualization
ready

-ia od

93PM
30- 500 kW _

l | Efficiency up to
I 97%

l Modular and
| compact design

I ESS, HS, ABM,
| Internal bat.
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High end software

9395P
2201200 KW

| Efficiency > I
96%
' |

Modular and

I compact design |
I Ess vMMsHHS |

| Distributed and
Centralized
topologies
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93E

r =15-80kVA-

15, 20;30; 40,

60, 80 kVA @
pf 0,9

Efficiency up to
94%

Internal
batteries

=HS/ABM= — — 4

Eco mode: 98%

Parall
units

93E

A Q0=200 Kk VA~
100,120, 160,

| 200 @ pf 0.9

| Efficiency up to
I 94%

I High Efficiency

mode 298.5%

ABM & Hot
Synch up to 4

|
I
|
17
! units
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The year
ESS became
available

2009

Number of UPS
units operating
in ESS mode

>1,500

Number of sites
using ESS

>150
E:T-N
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Energy Saver System (ESS

Amount of UPS
capacity in kVA
using ESS mode

879,000 kVA

Resulting overall
availability of UPS
units in ESS mode

>99.999%

© 2017 Eaton. All Rights Reserved.

) — 99%

Energy
saved

every day w
>348,000 kWh

Overall energy
saved by units

214 GWh
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uture scenarios ¢

UPS as a reserve

Reserves are needed to supplement mandatory frequency regulation to
correct deviations in grid frequency and supply-demand balance caused by
forecast inaccuracy and faults

50.40

43 30
http-//www2 _nationalgrid.com/uk/services/balancing-services/frequency-
response/

EF.T-N
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Future scenarios

UPS as areserve oelelee

The frequency in the grid can be controlled by increasing/decreasing
production or comsumption to/from the grid.

1 |
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Future scenarios

UPS as a reserve

UPS with batteries are a great reserve in providing an impact to production
or comsumption to/from the grid.

EF.T-N
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UPS-as-a-Reserve enables a data center to increase its competltweness by
turning its necessary investments into a revenue stream:

« Value of 1 MW in the market has been approx. 50 k€; paid for availability,
possibly for use as well

Data center has control of their energy, choosing how much capacity to
offer, when, and at what price.




Future scenarios & Trends

Must Reduce

2 (9

5
Increase C O"‘
ENERGY P )
Demand By ~{ k.

INTEGRATION :The share of renewable energy in global

power generation will be rising to over 26% by 2020

EF.T-N
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Global aim: Build a sustainable energy system

CUT SHARE SAVE
40% 27% 27%

_ o of renewable consumption Energy savings compared with
Inigreenhivtiselgasiemissions business as usual scenario
compared to 1990 levels

INVESTMENT

€1,000,000,000,000

needed in power generation and the grid to meet these targets

© 2017 Eaton. Toate drepturile rezervate.



A partnership of environmental excellence

Rk A By partnering with Nissan amongst others,
N I S SA N | o we provide energy storage solutions in the

. . X full range of energy capacity.
MOTOR CORPORATION Powering Business Worldwide g gy capacity

Expertise - Reach - Dependability - Diversity - Footprint - Portfolio

Eaton can partner with you to help you achieve substantial benefits.

EF.T-N
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Eaton with Nissan Technology Partnership

E-TN E:TN . } =.

Foweing Gusners Workiwata Fowang Busingss Mot Inverter

xStorage Home

. = ____ EAC
. = 2 = = . i
‘ O e, Fowanng Busingss EIT.N

.; o _‘;; r_ i | Fowarong Business Wovitiada
Cell Battery Modules Battery Pack

(12/6 Modules+ BMS) -
Powered by Powered by ™
NISSAN NISSAN
MOTOR CORPORATION MOTOR CORPORATION | -

UPS Rack xStorage Buildings

i
F.T°N E-T-N
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The xStorage Home system

Protective casing cover

Hybrid inverter

EEEEEEEEN!
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“The- {Teemet=cP Directive-orfisi@strical
switchgear and how to ensure compliance
by using variable speed starters
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Legislation
T * ErP Directive
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e plrectlive
The goals behind ErP Directive

Design / build for functionality,

All! bilitya Ul d
Creating a framework for defining ecodesign requirements for "energy-related products”
Identifying product groups with a high potential for lowering greenhouse gas emissions cost-effectively

Examples of product groups that are important for Eaton:
- Electric motor systems
- Pumps

- Fans

The requirements for these product groups are defined in the corresponding
reEquIations. For example: EC 640/2009 for electric motors (= motor regulation)

1N

Powering Business Worldwide .
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e plrectlive
Implementation Guidelines / Regulations

EF.T-N

Air conditioners

Circulators

Dishwashers
Electric motors
Fans

Lamps (directional and
LED)

Lamps (household)

Lamps (fluorescent)

Power supplies
Refrigerating appliances
Set-top boxes

Standby and off mode

Television
Tumble driers
Washing machines

Water pumps

Powering Business Worldwide

Air conditioners and coMifort fans

Circulators and glandless circulators
integrated in products

Household dishwashers
Electric motors
Fans driven by motors

Directional lamps, light emitting diode
lamps and related equipment

Non-directional household lamps
(including amendment on ultraviolet
radiation)

Fluorescent lamps without integrated
ballast, for high intensity discharge
lamps and for ballasts and luminaries
able to operate such lamps (including
amendment)

External power supplies
Household refrigerating appliances
Simple set-top boxes

Electric power consumption standby
and off mode of electrical and electronic
household and office equipment

Television
Household tumble driers
Household washing machines

Water pumps

© 2017 Eaton. All Rights Reserved.

Ecodesign

(EU) No
(EC) No

(EU) No
(EC) No
(EU) No
(EU) No

(EC) No
(EC) No

(EC) No
(EU) No

(EC) No
(EC) No
(EC) No
(EC) No

(EC) No
(EU) No
(EU) No
(EU) No

206/2012
641/2009

1016/2010
640/2009
327/2011
1194/2012

244/2009
859/2009

245/2009
347/2010

278/2009
643/2009
107/2009
1275/2008

642/2009
932/2012
1015/2010
547/2012

Energy Labelling
EU No 626/2011

(EU) No 1059/2010

(EU) No 874/2012

(EU) No 874/2012

(EU) No 874/2012

(EC) No 1060/2010

(EU) No 1062/2010
(EU) No 392/2012
(EU) No 1061/2010
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e plrectlive
Impact on the Market

In order to meet the corresponding requirements:
* the relevant products (keyword: IE2 / IE3 motors) need to be modified

*  even entire processes need to be modified
(keyword: regulating flow rates with valves vs. variable pump speeds)

Eaton has responded to the changes in the market
with two main approaches:

*  Switchgear and protective devices must be IE3-ready

*  Developing a new device category, easy to use like switchgear but with variable speed - Variable Speed Starter

EF.T-N
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Switchgear ready for IE3 motors

Thicker stator windings reduce the ohmic Reduction of eddy currents Longer stator allows a low magnetic flux density
resistance and thus the current heat losses. by thin magnetic plates. and therefore a lower flux density in the iron.
This is the most important measure for high In addition. more heat losses can be dissipated
efficiency. to the housing.

Thicker rotor bars and

short circuit rings reduce

the ohmic resistance and thus
the current heat loss.

Optimized shape of the
impeller's blades delivers
mmore cooling air and
consumes less drive power.

Optimized metal cutting geometry teduces the stray magnetic

E AT. N losses and provides more space for the stator winding.
-

Powering Business Worldwide

High quality magnetic sheet reduces the hysteresis losses.

© 2017 Eaton. All Rights Reserved. 31



Motor Regulation

Efficiency Classes on Motors

Higher
efficiency

A

IE3
Premium

Lower
efficiency

EF.T-N
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Motor efficiency

Class

IE1
IE2
IE3
IE4

(%)

100
9 / = ——
- /
90 — —
|EA —" —"
85 —
80 i
75
IEL
70
1 10 100 1000
Motor power (kW)
A q Classification Nominal
Classification speed Continuous duty s As per
A power efficiency Energy loss (W)
(1/min) torque (Nm) (kW) %) IE1
1.500 35 55 874 693
1.500 35 (55 87.7 676.5 -2.4%
1.500 35 515 89.6 572 -21.2%
1.500 35 55 92 440 -57.5%
© 2017 Eaton. All Rights Reserved. 32



Motor Regulations

Efficiency
DeS|gn / build for functlonallty,
ainability and ae
w
| / \
| / 4
| /’ A
: o, ‘\
Motors must [7.5-375 kW] [0.75-375 kW]
motors: motors:
belong to
efficiency class IE3 at theo;/ery least IE3 at theo;/ery least
IE2 at the ver
alte;; ey |IE2 + speed control |IE2 + speed control

EF.1-N
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Motor Regulations
Technical Consequences

Strom /A
250

200
150
100
50

0
-50
-100
-150
-200
-250

EF.T-N
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E-Motor, 4 pole, IE3,55kW [, =12 A

Start with 80 % load
> Infush Peak 239A | |
Starting current |, (peak value) 196 A ‘
I
Starting current I, (RMS) 121 A
|4
Ratio I, / 1, approx. 10
| Current during operation
A 9.7 A (RMS)
AAA
u v YyVVM =
|
I
| = CurrentL1
. Start 575 ms . Operation
i | i |
0,05 0,15 025 0,35 0,45 0.55 0.65 075 Zeit/s

© 2017 Eaton. All Rights Reserved.
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Motor Regulations
Example: Modifying Motor Starters

DeS|gn / build for functlonallty,

dl bllltya dC

\ s The current when the motor
\h\ara°‘er‘5t“’s R / is started and the inrush peak current both

However, magnetic release tolerances

must be taken into account within the

inrush peak current range, as nuisance

Motor characteristics \\ / fall below the trip characteristic.
\\
-
|

Instantaneous release response current
EF.T-N

FoweripgQustness Worldwid © 2017 Eaton. All Rights Reserved. Increased from 14*' n tO 155*' n'

tripping may occur due to these tolerances.
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Motor Regulations
Motor Starter “IE3 Ready”

DeS|gn / build for functlonallty,

dl bllltya dC

B | BRI PKE .... PKZM .....

Eaton Motor starters are the most simple,
ready to use and reliable way to run IE3 motors

EF.T-N
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