





Remote monitoring with Eaton SmartQmmunicator

Move to a 24/7 Remote Service

Thanks to SmartQmmunicator, we can offer a new service plan
which is both faster and greener: GreenCare.

This plan is designed to provide the highest
level of service to cover your needs and offers
you the full peace of mind.

GreenCare

GreenCare includes:

e 24/7 System Monitoring by an Eaton specialists

e 24/7 Repair service by an Eaton specialists

e 100% spare parts and labour coverage

e |ntervention within 8 hours or less in case of emergency
e Monthly Eaton Health Index Report of the System

e 2 or more physical maintenances in 5 years

*Availability of the GreenCare is country-dependent. Please contact your Eaton service
office to check the local agreements.
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Eaton Distributed Services

Extended Warranties for new UPS/ePDU

auend

This service gives peace of mind
for one additional year after
warranty period expiration:

This service extends the standard This service extends the standard
warranty of your Eaton UPS/ePDU warranty to a total of 5 years.
for 3 years. (Standard warranty is (Standard warranty is 12 or 24
12 or 24 months depending on months depending on the model):
the model): . During this period, the product
o During this period, the product is covered by a standard

is covered by a standard exchange

exchange e Shipping costs covered
o Shipping costs covered by Eaton

by Eaton e This offer covers

. Professional helpline both electronic parts

e This offer covers both and batteries

electronic parts and batteries Professional helpline

Marranty Advance

This service provides customers with a higher service level compared
to a standard warranty for 3 years:

o 1 on-site intervention (in case of breakdown) during the first
2 years, simply by contacting the call centre in your country

o 1 maintenance visit in the last year

o Technical updates

. A professional, customised helpline at your service

o Emergency response (travel to site within 8 hours)

Eaton Extended Warranties can be bought only during standard
warranty
or extended warranty period.

Services for running UPS/ePDU

UPS/ePDU standard
exchange on site
Professional helpline
Fast and efficient service
wherever you are located
Covers electronic parts
and batteries

Mervention

This distributed service provides
an Eaton technician for UPS
commissioning or a preventive
maintenance visit:

Professional helpline
to offer support and book
intervention dates

Intervention service can be
bought from Eaton resellers
at any time during the life of
your UPS

This offer is not intended to
be used as a repair service
in case of UPS failure

This service provides the correct
batteries for your UPS:

Up to 3 KVA

High-speed efficient service
regardless of site location
Standard replacement of
old batteries

Installation instructions for
new batteries

Safety instructions
concerning handling

of the batteries

This is a service product which

is offering Eaton final customers a
complete batteries tray to exchange
their batteries. The whole batteries
exchange process will be therefore
much quicker and safer than
swapping batteries one by one.

Register/activate your service product: www.eaton.eu/registration

EATON Power infrastructure solutions & products
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Extended Warranties for new UPS/ePDU

Current products

Warranty
Advance

Protection Station

Current products

Warranty
Advance

93PS

500/650/800 66611 W5001 2 33 E\S/ X 0+10) KVA/(8+8) KVA/ 30/ WADOO3
38
3S 550/700 66811 W5001 - g’;’ Eg (1 1 55/+210 5l)<\I;XA/(20+20) KVA mgggg
Ellipse ECO
Ellipse ECO 500/650/800 66811 W5001 2 93 PS 8/10 KVA WADO001
Ellipse ECO 1200 66812 W5001 - 93 PM
Ellipse ECO 1600 66812 W5002 - gg Em gg?gg/lé\é/} & mgggg
5E
5E 500/650/850 66811 E E 93 PM 100/120 KVA WADOOG
5E 1100/1500 66812 B B 93 PM 150/160 KVA \WADO007
5E 2000 66813 R B ggEPM 200 KVA WAD008
58
5S 550/700 66811 W5001 - 3§E ; g{<2V0AKVA mggg;
55 1000 66812 W5001 -
5S 1500 66813 W5002 - ggg ?3662\//%0 KVA mgggi
Ellipse PRO
Ellipse PRO 650/850 - W5001 - 93E 120 KVA WAD005
Ellipse PRO 1200/1600 - W5002 - ggg ; 88 m mgggg
5SC
5SC 500/750 66812 W5001 - ePDU G3
5SC 1000 66813 \W5002 B ePDU G3 Bas}c (BA) 66811 W5001 -
ggg ; 288 Eickﬂ 500/1500 Rack ggglg wgggi - an;?JltJ (f,f/l'é’”'“‘“”e’v'mmd (I/Metered ~ gegq3 W5002 -
5SC 3000 RT 66814 W5005 B ePDU G3 Metered Qutlet (MO), 66814 W5004 .
5P Switched (SW),Managed (MA)
FlexPDU & HotSwapMBP
5P 650/850/650 Rack 1U 66612 W5002 =
5P 1150/1550/850 Rack 1U 66813 W5003 - E%PDU & HotSwapMBP 66811 W5001 -
5P 1150 Rack 1U/1550 Rack 1U 66618 W5004 -
S /1550 Rec ATS 16 / ATS 16N 66813 W5003 -
5PX 2200/3000 66814 W5UD5 _ Intelligent Power Controller
5PX EBM 66813 W5003 _ Intel\igem Power Controller 3000 W5005 =
9130
9130 700 VA/EBM 2000/3000/EBM
2000 RM/3000 RM 66813 W5003 :
9130 1000 VA/1000 RM 66818 W5004 -
9130 1500 VA 66814 W5004 -
9130 2000 VA/1500 RM/2000 RM/
EBM 6000 66814 W5005 -
9130 3000 VA 66815 W5005 -
9130 5000/6000 66816 W5007 WAD0O1
9130 3000 RM 66815 W5006 -
9130 EBM 1000 66612 W5001 -
9130 EBM 1500/EBM 1500 R 66813 W5002 -
9130 EBM 1000 RM 66612 W5002 =
Eaton EX
Faton EX 700/1000 66818 W5004 : ;'1 ooy products Advance
Eaton EX 1 14 W =
Eoton EX EXG 1000715010 R : 5130 1750 VA/EBNI 3000 AT TR 0 -
9SX 5130 1750 VA 66818 W5004 =
5130 2500 VA/3000 2U/3000 3U 66814 W5005 -
S DU/ TTO0G G917 Welg WADDT | 510 EBM 1Z50/7TS0RT cog1s W02 -
5130 EBM 2500/3000 66813 W5003 -
9SX EBM 180/240 66814 W5004 - Eaton EX
9PX
9PX 1000 66318 W5004 B Eaton EX 1000 RT2U/EX EXB
9PX 1500/2200 66814 W5005 - ; 888@% %B RT2U/EX EXB 2200/ 66818 W5004 -
9PX 3000 66615 W5006 =
Eaton EX 1500 RT2U/2200 RT/2200
9PX 5/6KVA 66816 W5007 WAD001 RT20/2200 RT2U Notpack 66814 W5005 -
3E§ %H ';V,?VA 66{_”7 W5_008 mggg} Eaton EX 2200 RT3U HotSwap 66814 W5005 -
9PX 16/22 KVA - - WADO03 E%OJ ﬁééggg RT/3000 RT2U/3000 66815 W5006 -
9PX 3:1_6/8/11kVA 66817 W5008 -
oPX EBM 48 66813 W5003 - Eaton EX 3000 RT3U HotSwap/3000 66815 W5006 -
9PX EBM 180/240/72 66614 W5004 - Eaton EX Marine
9PX ModularEasy 6000i/11000i 66814 W5004 - EX 1500 RT2U/2200 RT3U 56814 W5005 -
9PX Marine -
9PX 1500 Marine 66815 W5006 - 5)3(535000 RTSY 66815 UL
g;x 3000 Marine 66616 W5007 - 9355 8/10KVA WADGOT
9355 12/15 kVA WAD002
355155/ 20KVA - - WADOO1 9355 20/30/40 KVA WADO03
ePDU G2
9155 8/10 kVA - - WAD001 Basic 56811 W00 -
9155 12/15 kVA = = WADQ0Z Monitored / In-Line Monitored /
9155 20/30 KVA - - WAD003 Metered Input 66813 W5002 -
BldoUPS 2110 WADDE et ored /i %81 :
Blade UPS 36 KW - - WADOOS ﬁ/ldavr?angcgg Montored/Swiched! I HHELLE :
Blade UPS 48 KW = = WAD006 STS
Blade UPS 60 KW 2 o WADO07 STS16 66813 W5003 _
Blade UPS 60 KW N+ = = WAD008
www.eaton.eu/upsservice 105



Services for running UPS/ePDU

Battery
Legacy products + Extend  Intervention
3105
3105 350/500 68750 - 6800 -
Protection Center
Protection Center 420/500/600 68760 - _
Protection Center 675/750 68765 -
5110
5110500 VA 68750 -
5110700 VA 68760 -
51101000 VA 68761 -
5115
5115 RM 500 68771 -
5115 RM 750 68770 -
5115 RM 1000 68772 -
5115 RM 1500 68773 -
5115 TOWER 500 68765 -
5115 TOWER 750 68761 -
5115 TOWER 1000 68766 -
5115 TOWER 1400 68767 -
5125
5125 RM 1000/1500 68768 -
5125 TOWER 1000 68766 -
5125 TOWER 1500 68763 -
5125 TOWER 2200 VA - -
5125 EBM 1000/1500 68780 -
Pulsar
Pulsar 700 68761 -
Pulsar 1000 68762 -
Pulsar 1500 68767 -
Pulsar ellipse
Pulsar ellipse 300/500 68751 -
Pulsar ellipse 650/800 68752 -
Pulsar ellipse 1200 68753 >
Pulsar Ellipse ASR
Ellipse ASR 375/600 68760 -
Ellipse ASR 450 68750 -
Ellipse ASR 750 68765 -
Ellipse ASR 1000 68761 -
Ellipse ASR 1500 68762 -
Pulsar Ellipse MAX
Ellipse MAX 600 68760 -
Ellipse MAX 850/1100 68761 -
Ellipse MAX 1500 68766 -
Pulsar ellipse premium
Pulsar ellipse premium 500 68751 -
Pulsar ellipse premium 650/800 68752 -
Pulsar ellipse premium 1200 68753 -
5130
5130 1250 VA 68763 EB004
5130 1750 VA 68768 EB004
5130 2500 VA 68764 EBOO1
5130 3000 2U 68769 EBOO1
51303000 3U 68769 EB002
5130 EBM 1250/1750 68780 -
5130 EBM 1750 RT 68780 -
5130 EBM 2500/3000 68781 -
5130 EBM 3000 RT 68781 -
Pulsar EXtreme
Pulsar EXtreme 1500/2000 68755 -
Pulsar EXtreme 2500/3000 68756 -
Pulsar Extreme EXB 1500/2000 68784 -
Pulsar Extreme EXB 2500/3000 68785 -
Pulsar EXtreme C
Pulsar EXtreme C 700 68752 -
Pulsar EXtreme C 1000 68753 -
Pulsar EXtreme C 1500/EBM 700 68754 -
Pulsar EXtreme C 2200 68764 -
Pulsar EXtreme C 3200 68769 -
Pulsar EXtreme C EBM 1000 68782 -
Pulsar Extreme C EBM 1500 68783 -
Pulsar Extreme C EBM 2200/3200 68781 -
9120
9120 700VA 68766 -
9120 1000VA 68767 -
9120 1500VA 68768 -
9120 2000/3000/EBM 1500 68780 -
9120 EBM 1000 68769 -
9120 EBM 2000/3000 68786 -
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Legacy products

Extend

Intervention

9125

9125 1000VA 68766 -
9125 1500/2000 68768 -
9125 3000VA 68769 -
9125 EBM 1000/1500/2000 68780 -
9125 EBM 3000 68781

Pulsar Evolution

Pulsar Evolution 500 Rack 68771 -
Pulsar Evolution 800 68761 -
Pulsar Evolution 800 Rack 68770 -
Pulsar Evolution 1100 68766 -
Pulsar Evolution 1100 Rack 68772 -
Pulsar Evolution 1500 68767

Pulsar Evolution 1500 Rack 68773 -
Pulsar Evolution 2200 68764 -
Pulsar Evolution 3000 68769 -
Pulsar Evolution EMB 2200/3000 68781 -
Evolution

Evolution 650 68765 -
Evolution 650 Rack 68771 -
Evolution 850 68761 -
Evolution 850 Rack 68770 -
Evolution 1150 68766 -
Evolution 1150 Rack 68772 -
Evolution 1550 68767 -
Evolution 1550 Rack 68773 -
Evolution 2000 68768

Evolution S

Evolution S 1250 68763 -
Evolution S 1750 68768 EB004
Evolution S 2500 68764 EBOO1
Evolution S 3000 2U 68769 EBOO1
Evolution S 3000 3U 68769 EB002
Evolution S EXB 1250/1750 68780 -
Evolution S EXB 2500/3000 68781 -
Eaton EX

Eaton EX 1000 RT2U 68762 EBO13
Eaton EX 1500 RT2U 68767 EBO13
Eaton EX 2200 RT 68764 -
Eaton EX 2200 RT2U/2200

RT2U Netpack ol A
Eaton EX 2200 RT3U HotSwap 68764 EB002
Eaton EX 3000 RT/3000 RT3U 68769 :
HotSwap/3000 RT3U XL

Eaton EX 3000 RT2U/3000

RT2U Netpack 68769 EBOO1
EXB 2200/3000 RT3U 68781 -
Pulsar M

Pulsar M 2200 2U 68764 EBOO1
Pulsar M 2200 3U 68764 EB002
Pulsar M 3000 2U 68769 EBOO1
Pulsar M 3000 3U 68769 EB002
Pulsar MX

Pulsar MX 4/5 KVA - -
Pulsar MX Frame 15/20 KVA - -

Pulsar MX EXB, MX ModularEasy

EXRT

EXRT 5 to 11kVA

9135

9135 5000VA/6000VA

9135 EBM R/T3U

9140

9140 7500 VA/10000 VA

9140 EBM (7500 - 10000)

9355 12/15 kVA

9355 12/15 kVA / 8/10 kVA

9355 20/30/40 kVA

ePDU G2

Basic/Monitored/Metered Input

Advanced Monitored/Switched/
Managed

STS

STS16




Services for running UPS/ePDU

Extend | Intervention

Battery
Current Products +
Protection Station
Protection Station 500 68750
Protection Station 650 68760
Protection Station 800 68765
3S
3S 550 68750
35700 68760
Ellipse ECO
Ellipse ECO 500 68750
Ellipse ECO 650 68760
Ellipse ECO 800 68765
Ellipse ECO 1200 68761
Ellipse ECO 1600 68766
5E
5E 500/650/850 -
5E 1100/1500 -
5E 2000 -
58
5S 550 68750
5S 700 68760
5S 1000 68761
5S 1500 68766
Ellipse PRO
Ellipse PRO 650 68760
Ellipse PRO 850 68765
Ellipse PRO 1200 68761
Ellipse PRO 1600 68766
58C
5SC 500 68765 -
5SC 750 68761 EB007
5SC 1000 68766 EB007
5SC 1000 Rack - -
5SC 1500 68767
5SC 1500 Rack -
5SC 2200 RT -
5SC 3000 RT -
5P
5P 650 68765 -
5P 650 Rack 1U 68771 EBO10
5P 850 68761 EB008
5P 850 Rack 1U 68770 EBO11
5P 1150 68766 EB0O08
5P 1150 Rack 1U 68772 EBO11
5P 1550 68767 EB009
5P 1550 Rack 1U 68773 EB012
5PX
5PX 1500 68763 EB004
5PX 2200 68768 EB004
5PX 3000 2U 68769 EBOO1
5PX 3000 3U 68769 EB002
5PX EBM 48V RT2U 68780 -
5PX EBM 72V RT3U/RT2U 68781
9130
9130700 VA 68766
9130 1000 VA 68767
9130 1000 RM 68767
9130 1500 VA 68768 -
9130 1500 RM 68768 EBO14
9130 2000 VA/3000VA 68780 EB00S
9130 2000 RM/3000 RM 68769 EB0O3
9130 5000/6000 - -
9130 EBM 1000/1000 RM 68769
9130 EBM 1500/1500 RM 68780
9130 EBM 2000 68786
9130 EBM 2000 RM 68781
9130 EBM 3000 68786
9130 EBM 3000 RM 68781
9130 EBM 6000 -

Current Products

Eaton EX

Battery

Extend | Intervention

Eaton EX 700

68761

Eaton EX 1000

68762

EBO13

Eaton EX 1500

68767

EBO13

Eaton EX EBM 1000/1500

68769

98X

95X 5/6kVA

95X 8000/11000

EBO0G6

95X EBM 180

9SX EBM 240

9PX

9PX 1000/1500/9PX EBM
180/9PX ModularEasy 6000i

9PX 2200/3000

9PX 5/6kVA

9PX 8/11kVA/9PX 3:1 6/8/11kVA

9PX 10/12 KVA

9PX 16/22 KVA

9PX EBM 240/9PX Modular
Easy 11000i

9PX EBM 48

9PX EBM 72

9PX Marine

9PX 1500 Marine

9PX 3000 Marine

9E

9E 6/10 KVA

9E 15/20 KVA

9155

9155 8/10 kVA/12/15 kVA

9155 20/30 kVA

Blade UPS

BladeUPS 24 KW

Blade UPS 36 KW

Blade UPS 48 KW

Blade UPS 60 KW/60 KW N+1

93 PS

93 PS (8+8) KVA/(10+10) KVA/
(15+15) KVA/(20+20) KVA/30/
40 KVA

93 PS 8/10 KVA/15/20 KVA

93 PM

93 PM 30/40/50 KVA

93 PM 60/80 KVA

93 PM 100/120 KVA

93 PM 150/160/200 KVA

93E

93E 15/20 KVA

93E 30/40/60 KVA

93E 80/100 KVA

93E 120 KVA

93E 160/200 KVA

ePDU G3

ePDU G3 Basic (BA)

ePDU G3 Metered Input (MI)

ePDU G3 Metered Outlet (MO),
Switched (SW), Managed (MA)

FlexPDU & HotSwapMBP

FlexPDU & HotSwapMBP

ATS/ STS

ATS 16 / ATS 16N

ATS 30A Netpack

WWwWWw,
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Green Life Cycle

Green by design

Eaton is constantly working with customers to develop solutions that drive
sustainable growth around the globe. Our UPS solutions strive for unparalleled energy
efficiency, efficient resource use, maximimum use of recyclable materials and the I
reduction of emissions throughout the entire life of the product, from cradle to grave.

Green

by design

Our engineers are constantly developing smarter ways to deliver ecological
and economic benefits. This includes the development of energy efficient and
environmentally friendly technologies.

Design Manufacturing

Taking account of the environment is a Eaton is focused on building sustainable

part of the design process at Eaton. Four
characteristics guide the design team
during their work: energy efficiency,
resource efficiency, recycling and
compliance with regulations.

operations and managing Environment,
Safety and Health (EHS) through
standardisation. Our global Managing
Environment, Safety and Health (MESH)
programme is a unified system that

consolidates existing programmes (ISO
14001, OHSAS 18001, OSHA VPP) into
a single integrated management
system.

All EMEA manufacturing locations are
ISO14001 certified.

The Life Cycle Assessment (LCA)
process is used to gather information
about the potential environmental impact
of a product.

< LCA@Eaton.eu

Eaton is constantly monitoring the

use of hazardous substances and
material its design and manufacturing
processes. Our products do not contain
REACH SVHCs (Substances of Very
High Concern) and Eaton is seeking

to comply with the RoHS Directive

in advance of it becoming a legal
requirement to do so.

Use Phase
Green technologies

Enables extremely high energy efficiency and reliability
under normal operating conditions

Energy Saver System
(ESS)

Eaton 93PM and Power Xpert 9395P UPSs

Easy Capacity Test
(ECT) technology

Enables testing of entire power train under full load
stress without the need for an external load

Eaton 9355, 93E, 93PM and Power Xpert 9395P UPSs

Start from a single module and add power when

Hot Sync technology required

BladeUPS, Eaton 9PX, 9155, 9355, 93E, 93PM
and Power Xpert 9395P UPSs

Increases the life of batteries by employing a three-
stage charging technique

Advanced Battery Management
(ABM) technology

BladeUPS, Eaton 5P, 5PX, 5SC, 9130, 9SX, 9PX, 9155,
9355, 93E, 93PM and Power Xpert 9395P UPSs

Allows batteries to be replaced or removed one string

Hot-Swappable batteries at a time while the equipment is still running

BladeUPS, Eaton 5130, 5P, 5PX, EX, 9130,
9SX and 9PX UPSs

Automatically disables peripherals when the master

EcoControl technology drive is tuned off

Eaton Protection Station, Ellipse ECO and Ellipse PRO

Variable Module Management System
(VMMS)

Maximises efficiencies at lighter loads without
compromising reliability.

Power Xpert 9395P UPSs

End of Life

Eaton takes into account the
environmental effects of the packaging
and the end-of-life processing of our
products and to aid more responsible
dismantling, end-of-life instructions are
available for recyclers.

We are committed to adhering to the
following legislation when applicable:

WEEE (Directive 2002/96/CE)
Waste Electrical and Electronic
Equipment

Batteries (Directive 2006/66/CE)
Batteries and accumulators and
waste batteries and accumulators
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Packaging (Directive 2004/12/CE)
Packaging and packaging waste




Technology

Hot Sync Technology

Paralleling UPS technology

The number one function of a UPS is to supply continuous
conditioned, reliable electricity to a critical load. In case of a
single unit, reliability can be increased by modular design, where
redundant internal modules can take over each others’ tasks, if
one of the modules fails.

To further increase reliability, a true parallel configuration can

be employed, where two or more units share the load. A failed
unit is isolated while the remaining ones continue to support

the critical load. Competitive UPS products on the market utilise
centralised or distributed load-sharing technology with the master
slave principle, which introduces a risk of single point failure. The
absolute reliability of a UPS system can be achieved with patented
Powerware Hot Sync® parallel load-sharing technology. (Figure 1)

Hot Sync technology is designed for parallel redundant N+1
systems to satisfy 24/7 applications. It can also be used in parallel
capacity systems to benefit from scalability for customers’ ever
increasing load demands modules can share loads without any
communication wiring to the outside world.

Hot Sync

A
User benefits
e Available for both single- and three -phase
products to meet any mission-critical need up 20%=4=
to 7.7 MW (400 V) systems Utility f
e FEasy and modular parallel UPS system upgrade q§ l INo_common l
with additional capacity or redundancy T (T ogie (T
e Frases single point of failure, load sharing is not % 1
endangered by loss of communication g
§ T Single UPS
& \ Modular UPS
10% - l Parallel redundant UPS
Hot Sync
99.99% 99.999%  99.9999%

Figure 1. Power availability with various power supply configurations.
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Hot Sync Technology

The internal output impedance of a UPS is inherently mainly
inductive, i.e. it looks as a small inductor in series with a stiff
alternating voltage source. So, if there is any difference between
the output voltage phases, it means that there is a power flow
from unit to unit, resulting in unequal load sharing. In the

Figure 3, two units have equal output voltages with phase
angle displacement.

The voltage Vdiff and current Idiff between units exhibit a 90
degrees phase shift due to the inductive source impedance. The
main voltage (V1 and V2) and the current between units Idiff are in
phase resulting in active power flow.

The greater the phase shift, the heavier the power imbalance.

If we now introduce a controller to adjust the voltage phase by
the output power, the phase difference can be forced to decrease.
To adjust the phase difference to zero and to achieve accurate
load sharing, we may integrate the measured phase thus arriving
at powercontrolled frequency. For the purpose of fast frequency
locking and to enable synchronisation to external bypass, a term
containing the power level change rate is added.

The flow diagram (Figure 4) shows how the load
sharing proceeds.

The output power is monitored and the new frequency calculated
at 3000 times per second. The measurements are also used for
fast identification of a failed module. This feature is based on the
computation of instantaneous output power. A negative value,
even for a single instant, is an indication of an internal failure, e.g.
a shorted inverter IGBT. In a response the UPS trips immediately
off-line, causing minimal voltage disturbance. This feature is known
as 'selective tripping”.

UPS 1
P
f1 >
P12
UPS 2 —>-
P2
f
2 >
A
Pq Power level difference diminishes
e ——
P2 Frequencies are continuously
adjusted based on P1 and P2
Voltages out of phase/ Outputs are synchronised
/ \
: VUPS 1 I
1 1
1 1
I I
1
| VUPS 2 :
I
1
1
|

Figure 2. \Well-balanced load share is achieved by adjusting output
frequencies; thus the phase difference between parallel UPS output
voltages is forced to zero.
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90
deg

\Z deiﬁ

> Hldif‘f

Vi
0 deg

Figure 3. A phase displacement between parallel connected UPS voltages (V1
and V2) causes current flow between the units thus imbalances load share.

Hot Sync technology allows full maintenance to be performed
one-by-one on redundant UPS modules without an external
maintenance bypass switch. The critical load does not need
to be disconnected from the conditioned power. Scheduled
or unscheduled maintenance can be performed with the load
supported continuously by the UPS-grade clean power.

Compute

output power pn

Fn = Fno1 - K1(Pn) = K2(Pn) I
Where: CempLits

Dpn - pn-1
Fn = frequency |
Integrate Dpn into
inverter input frequency
fn = fn-1 - K1*pn - K2*pn

Adjust frequency
of inverter to fn

Fn-1 = previous frequency

Pn = power to load

K1 = frequency reduction factor
K2 = power change rate factor

Figure 4. \With HotSync algorithm, inverter
phase angel is adjusted by output power
and its change rate.

Accurate, equal load share is the number one characteristic

to determine the integral quality and reliability of the parallel

UPS system providing redundancy or increased capacity. With
HotSync technology this is achieved without need for additional
communications line between UPSs thus no single point of failure
is added when introducing parallel modules to a system. From
operational and also economical viewpoint, the achieved “close

to perfect” reliability returns clear savings in the long run as every
downtime incident is costly and might lead to unpredictable
consequences.
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Technology

ABM Technology

Superior battery management

Battery service life is a major contributor to UPS reliability. Since
batteries are electrochemical devices, their performance gradually
decreases over time. Premature wear-out means higher costs in
terms of replacement labour and shorter service cycle. A worn
battery entails a risk of unexpected load loss. In normal UPS
operation, backup power is needed only occasionally and the
battery ‘wearing’ rate depends strongly on how the full charge

is being maintained. Excess charging is detrimental under any
operating circumstances.

Significant extension of battery life

Eaton has created ABM® technology to extend the life of valve-
regulated lead-acid batteries by applying sophisticated logic to
the charging regime. Using the traditional trickle charge method,
o batteries become subject to electrode corrosion and electrolyte
ﬁil\sat;cshzglt‘t’egry S'gn'f'ca'l‘_]fly dry-out, especially in standby service use due to continuous

v service fie. float charging. ABM is essentially an addition of intelligence to
the charging routine by preventing unnecessary charging, thus
significantly retarding wear-out. ABM provides an additional
feature for monitoring battery condition and advance warning
about the end of battery life upon detection of a weak battery. It
also optimises the recharge time, which is advantageous when
there may be consecutive power outages within a short period.
ABM has been used for over 15 years is now applied in UPSs up

to 1100 kWV.
User benefits
. . . UPS w/ABM™
15:00

o Pred|ct|vl(e and automatic o UPS w/Trickle Charge

diagnostics of battery health el
e Significant extension s2

. 2§ 12:00

of battery life compared 39

to traditional charging method é g
e Optimisation of battery recharging time Q2 g 9:00 -

with dual mode charging method 5%
e Automatic battery charge voltage % g

compensation within 0 to +50°C m -~ 6:00 ————r -

temperature range 0 12 18 24 30 36 42 48 54 60 66 72

Battery Age
(in months)
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ABM Technology

ABM cycle and operation - how does it work?

The basic idea of ABM is to leave a fully charged battery in rest
mode for most of the time, and then apply charge current only at
certain intervals. Initially, in order to charge up a fully or partly dis-
charged battery, the charger starts at a constant current appropri-
ate for the battery type used. When the battery voltage reaches a
set level, the operation is changed to float mode using a constant
but lower voltage, thus providing an optimum recharge time. The
battery is kept at this voltage for 24 hours until it comes to the
first test point. This takes approximately one minute, and during
this period voltage drop measurements are taken while loading the
battery, giving an indication of battery condition. The float charging
is continued for an additional 24 hours, plus a period equal to 1.5
times the constant current charging time, before the rest mode is

initiated. At this point, charging is discontinued for a maximum of
28 days — as if the batteries were disconnected. During the first 10
days the battery voltage is continuously monitored, and if it drops
below 2.1 V/cell, the ABM restarts in charge mode and the user
gets a notification of improper battery operation. If it drops below
this limit after the 10-day period, charging is resumed without an
alarm being raised. In short, the algorithm uses three charging
stages in its operation. Thus, the batteries experience much less
stress than in the case of traditional charging. A typical battery
charging cycle without power interruptions is shown in the

graph below.

For convenience, the user has the facility to disable the ABM and
instead select continuous ‘constant voltage’ charging whereby

Bat Vf
cell 4
Battery charge voltage
25V (Constant Current mode) Battery charge voltage
24V (Constant Float Voltage) ¢onstant Float Charge
- {AEM disabled)
23V —_——
22V =
21V -
-10 0 10 20 n 40 50 Ambient temperature/C

Temperature compensated charger
between +0°C...+50°C internal/external
measurements.

the charger uses a constant float voltage. ABM enabled’ is the
default setting. The charger voltage levels are (by default setting)
programmed to be dependent on an internal temperature sen-
sor measurement, thus providing further enhancement to battery
health. The external batteries can be also provided with tempera-
ture dependent charger voltage. For this purpose a WWeb/SNMP
card with Environmental Monitoring Probe (EMP) is required.
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Optional Web/SNMP card with EMP probe for temperature
measurement of an external battery cabinet or rack.
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Technology

Energy Saver System
ESS

Applications

Energy Saver System is available for all Eaton 93PM
and Power Xpert 9395P UPSs including:

e stand-alone single UPSs
e parallel systems
All existing installations
can be upgraded with the ESS capability.
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Energy Saver System

The rising demand for highly available, reliable and efficient power
is a continuous challenge for data centre operators. Higher energy
efficiency helps to address increasing environmental, regulatory
and economic pressures.

Eaton has developed innovative and proprietary technologies that
improve system efficiency without compromising on reliability.
Energy Saver System (ESS) is one of these technologies.

Maximised energy efficiency

With 85 percent reduction in UPS energy losses, ESS
technology dramatically reduces energy consumption,
environmental impact and power costs without compromising load
protection. With these outstanding energy savings, it is possible to
recover the entire cost of the UPS over a three to five year period.

UPS EFFICIENCIES
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ESS enables market-leading 99 percent efficiency across the
entire operating range. Compared to conventional ‘eco-mode’
capabilities available with legacy products, ESS offers the best
possible efficiency and the fastest transition times to double-
conversion when power disturbances occur.
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Energy Saver System

No compromise on reliability

In ESS mode the UPS safely provides mains current directly to the
load when the input is within the acceptable limits by its voltage
and frequency. If input power exceeds the predefined limits by
frequency or voltage, the UPS switches to double-conversion.

If input power is outside the tolerances of the system, the UPS
draws power from available battery modules.

Superior detection and control algorithms continuously monitor
incoming power quality and allow the UPS to engage power
converters in less than two milliseconds when the utility source
exceeds predefined limits by its voltage or frequency, thus always
providing secured power to the critical load while maximising
efficiency. If the UPS detects a fault condition while operating in
ESS, it is able to detect and determine whether the fault is caused
by the load or if it is upstream from the UPS. A fault at the bypass
source results in immediate switchover to the inverter; a fault in
the load keeps the UPS in Energy Saver System (ESS).

Proven Eaton technology ensures reliability and continuous load
availability without compromising the protection of the
supported equipment.

Extensive configurability

Eaton UPS with Energy Saver System features three

configurable modes of operation:

e Standard double-conversion mode: the UPS operates
as normal, supplying power through the power
converters.

e Energy Saver System: the power converters are in
ready state and the static bypass switch allows the UPS
to supply mains power directly.

e High Alert mode: the UPS automatically transfers from ESS
to double-conversion mode and in case of multiple recurring
utility line disturbances it stays there for a predefined time
(default one hour) until it is safe to return to ESS.

The UPS seamlessly executes transitions through different
operating modes as needed. This is only possible with transformer-
free topologies.

Availability

ESS is available for all 93PM and Power Xpert 9395P UPSs.
Parallel UPS systems also support operation in ESS mode.
Existing installations can be upgraded with ESS capability.

UPS Output to Critical Load
Rectifier

\ UPS Output to Critical Load

UPS Qutput to Critical Load

Input Voltage
Input Power
Input
Frequency
DC Converter
Input Voltage
Input Power
Input
Frequency
DC Converter | Static Switch
Input Voltage
Input Power
Rectifier
Input
Frequency

Active components engaged during Energy Saver System mode
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Technology

Variable Module

Management System

VMMS

VIMS

Applications

Typical applications where VMMS is
particularly efficient include:

e UPSs in redundant N+1 and 2N systems
- Lightly loaded: UPSs in these systems
typically operate at low loads,
< 45% load level
e Data centres, especially when the UPS system
feeds dual-corded servers
e Any applications where load is not constant

EATON Power infrastructure solutions & products

UPS EFFICIENCY

Variable Module Management System (VMMS)

The rising demand for highly available, reliable and efficient power
is a continuous challenge for data centre operators. Higher energy
efficiency helps to address increasing environmental, regulatory
and economic pressures.

Eaton has developed innovative and proprietary technologies that
improve system efficiency without compromising on reliability.
Variable Module Management System (VMMS) is one of

these technologies.

Typical field operations are usually within low load range, but UPSs
do not operate at optimal efficiency when used for lighter loads.

In some multi-UPS parallel systems used with lighter loads, the
system maximises the load percentage of the UPSs by putting the
UPSs that are not needed to power the load into idle mode. This
results in partial energy savings and is limited to multi-UPS
systems, with no efficiency improvements for

-single-UPS systems.

Variable Module Management System (VMMS) technology
maximises efficiencies at lighter loads without
compromising reliability.

UPS EFFICIENCIES

100
EATON UPS Efficiency VMMS Enabled
EATON UPS Efficiency VMMS Disabled
0%
TYPICAL
%
OPERATION
RANGE
0%

% 0% A0 50% B0% % BO% 9% 100%

UPS LOAD

Variable module management technology
maximises efficiencies at lighter loads
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Variable Module Management System (VMMS)

Maximised energy efficiency

VMMS optimally employs uninterruptible power modules (UPMs)
in the UPS to achieve higher efficiencies in double-conversion
mode in order to maximise the percentage load level of the
remaining active UPMs by switching UPMs that are not needed to
ready state*.

This is calculated according to the UPMs' VMMS load threshold
—80% by default — and the system configuration (redundancy
requirements). This results in maximised energy savings.

VMMS is only possible thanks to Power Xpert 9395P UPS
modularity. VMMS can also be applied in multimodule single-UPS
systems.

*In “ready state”, the UPM rectifies the DC-link, generates
logic level PWM (Pulse Width Modulation) signals and filters
EMI and lightning spikes.

No compromise on reliability

When a disturbance or load increase occurs on a critical bus, all
the UPMs in ready state are able to react quickly, immediately
switching back to double-conversion mode connecting the existing
PWM signals to the IGBT gates.

In VMMS, all UPMs will switch to double-conversion if:

e the output voltage fluctuates by more than 3% for any reason
e any UPM reaches its current limit or discharges its battery
e Dbattery recharge is necessary.

Once the above conditions are resolved, the system switches back
to VMMS, after a customer-preset time delay (1 to 60 hours): once
the load stabilises, Eaton proprietary design and algorithms allow
the system to determine which UPMs to switch back to ready
state to maximise efficiency according to the new

operating conditions.

Extensive configurability

Customers can decide how to configure their system, establishing
the number of redundant UPMs and the max percentage load level
per UPM allowed in VMMS setting other UPM's in ready state.

VMMS can be used in all multi-module

(multiple-UPM) Power Xpert 9395P systems:

e Single 9395P units from 550 kVA to 1100 kVA

e All parallel 9395P systems

Existing installations can also be upgraded with

VMMS capability:

e VMMS maintains redundancy and achieves higher efficiency
by intelligently controlling the load levels of UPMs

e Number of redundant UPMs can be selected
(N+0, N+1, N+2, N+X)

e UPMs in ready state can be used as redundant units (N+0)

VMMS Parallel Power Xpert 9395P — 900 kVA modular UPS and VMMS

Full system

Stomately %%

optimised " é é

—]
according to the I

load level
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Data centre with dual-corded servers, Power Xpert 9395P-900 kVA UPS on A and B side - 320 kVA load

UPS configuration Without VMMS With VMMS
Efficiency @ o o

320 kVA load 94.6% 96.1%

UP$ energy Use.d as referenf:e for 41 MWh / year
savings savings calculation

UPS energy savings

[l Industry-leading UPS efficiency
in double conversion

[1 Additional energy savings from reduced cooling in VMMS
(typically 30-40% on top of UPS energy savings)
[J UPMs in VMMS ready state available for redundancy

A Feed
160 kVA

B Feed
160 kVA

A Feed
160 kVA

B Feed
160 kVA
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Powering Business Worldwide

Eaton is dedicated to ensuring that reliable, efficient and safe power
is available when it's needed most. With unparalleled knowledge of
electrical power management across industries, experts at Eaton
deliver customised, integrated solutions to solve our customers’
most critical challenges.

Our focus is on delivering the right solution for the application. But,
decision makers demand more than just innovative products. They
turn to Eaton for an unwavering commitment to personal support
that makes customer success a top priority.

For more information, visit www.eaton.eu/electrical

To contact an Eaton salesperson
or local distributor/agent, please visit
www.eaton.eu/electrical/customersupport

Eaton Industries Manufacturing GmbH
Electrical Sector EMEA

Route de la Longeraie 7

1110 Morges, Switzerland
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