











Faton's
] a C](OUt Eaton’s Blackout Tracker monitors power outages across the U.S. and Canada to

provide a snapshot of reported power outages. The Blackout Tracker is an interactive ImpaCt Of power

and educational way to share information about the causes, frequencies and impact OUtageS
of power outages. You can view a region or individual state or province to see specific

Ta C <e.r. information about power outages, including their cause, duration and number of Every day, an interruption to electrical
people affected. Visit Eaton.com/blackouttracker to see this interactive tool and order service in homes, businesses and public
the latest Blackout Tracker annual report. sector organizations occurs, and the losses

from these power outages can be extensive
and of great consequence. For a business,
the recovery time is significant and the
costs are high. According to Price
Waterhouse research, after a power

outage disrupts IT systems:

e >33 percent of companies take more than
a day to recover

e 10 percent of companies take more than
a week

e |t can take up to 48 hours to reconfigure
a network

e |t can take days or weeks to re-enter
lost data

® 90 percent of companies that experience
a computer disaster and don't have a
survival plan go out of business within
18 months

Power outages can cause substantial losses
for the companies affected. According to
the U.S. Department of Energy, when a
power failure disrupts IT systems:

e 33 percent of companies lose $20,000-
$500,000

e 20 percent lose $500,000 to $2 million
e 15 percent lose more than $2 million
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The following data was compiled by
Eaton based on reported power outages
during 2014.

Total number of people affected by outages 14,268,989

(This is the sum of the number of people affected by reported power outages in the
U.S. for 2014.)

151,366 minutes (approximately
2,522 hours or 105 days)

(This is the sum of the durations of the reported power outages.)

Total duration of outages

Total number of outages 3,634
(This is the sum of the number of reported power outages.)
Average number of people affected per outage 3,996

(This number is determined by dividing the “Total number of people affected by
outages” by the number of outages that reported the number of people affected.

Not all reports of outages included number of people affected. The number of outages
used for this calculation can be found in the note following this table.)

Average duration of outage 43 minutes

(This number is determined by dividing the “Total duration of outages” by the number
of outages that reported durations. Not all reports of outages included the duration.
The number of outages used for this calculation can be found in the note following
this table.)

Notes:

A. Note: Total number of people affected (and average) is based on 2,404 (66%) of the total reported outages.
Total duration of outages (and average) is based on 671(18%) of the total reported outages. These are
the number of outages that had reports that included data for number of people affected and duration,
respectively.

B. Reports from news services, newspapers, websites, etc. used as sources, sometimes give statistics using
different terms. For example, some reports may be based on “people” while others may be based on
“addresses,” “homes and businesses” or “utility customers.” For purposes of this report, all of these are
assumed to be and counted as people.



Reported power outages by cause in 2014

I 201 and up
I 101 - 200
I 51 - 100
. 25-50
. 10-24
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THEY HAVE A
CATEGORY FOR
ANIMALS?
THAT'S HARSH.

Reported power outages by cause in 2014  Reported power outages by month/year

m Animal (150)
AR0
14 19 150 .
= Faulty Equipment/Human 40
Error (1,026} 150 LY
® Planned (194) 300 mz009
| W20
B Unknown (793) 200 W2011
150 W02
B Vehicle Accident (356)
100 w013
® Weather/Trees (1,081) 3¢ mao
793 0
® Overdemand (14)
Note: Each power outage was grouped into one of seven possible causes. The outages by cause were totaled Note: Data collection began February 16, 2008.
and the results displayed in the chart above. The number adjacent to the pie piece is the number of outages
attributable to that cause.
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Commonly used acronyms

UPS and electrical acronyms

A
AC
AFCI
AH
ANSI

ASCII

AVR
BBM

BDM
BTU
CRAC

CRAH
CSA

DC
DCIE

EBC
EBM
EMC
EMF
EMI
FCC

GFCI

GND
HV
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Ampere

Alternating Current

Arc Fault Circuit Interrupter
Ampere Hour

American National Standards
Institute

American Standard Code for
Information Interchange

Automatic Voltage Regulation

Break-Before-Make (Bypass
Switch)

Bypass Distribution Module
British Thermal Unit

Computer Room Air
Conditioning

Computer Room Air Handler

Canadian Standards
Association

Direct Current

Data Center Infrastructure
Efficiency

Extended Battery Cabinet
Extended Battery Module
Electromagnetic Compatibility
Electromagnetic Force
Electromagnetic Interference

Federal Commmunications
Commission

Ground-Fault Circuit
Interrupter

Ground

High Voltage

HVAC

HW
Hz
IEC

IEEE

IGBT

ISO

ITIC

kAIC

kVA
LAN
LCD
LED
LV
MBB

MIB

MOV
MTBF
MTTR
NEC
NEMA

NIC
PDM

Heating, Ventilating and
Air Conditioning

Hardwired
Hertz

International Electrotechnical
Commission (IEC)

Institute of Electrical And
Electronics Engineers

Insulated Gate Bi-polar
Transistor

International Standards
Organization

Information Technology
Industry Council

Kiloampere Interrupting
Capacity

Kilovolt ampere

Local Area Network
Liquid Crystal Display
Light-Emitting Diode
Low Voltage

Make-Before-Break (bypass
switch)

Management Information
Base

Metal Oxide Varistor

Mean Time Between Failure
Mean Time To Repair
National Electrical Code

National Electrical
Manufacturers Association

Network Interface Card

Power Distribution Module
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PDU
PE

PF
PFC
PM
PoE
PPDM

PPE

PUE
REPO

RFI
RM

RMS
RoHS

SCR
SLA
SNMP

SPD
THD
TVSS

UL
UPS

USB

Power Distribution Unit

Protective Earth (also Physical
Education)

Power Factor

Power Factor Correction
Preventive maintenance
Power over Ethernet

PowerPass Distribution
Module

Personal Protective
Equipment

Power Usage Effectiveness

Remote Emergency Power
Off

Radio Frequency Interference

Rackmount (also Rectifier
Magazine)

Root Mean Square

Restriction of Hazardous
Substances

Silicon-Controlled Rectifier
Service Level Agreement

Simple Network Management
Protocol

Surge Protection Device
Total Harmonic Distortion

Transient Voltage Surge
Suppressor

Underwriters Laboratory

Uninterruptible Power System
(or Supply)

Universal Serial Bus
Volt

VA
Vac
Vdc
VRLA
W

Volt Ampere
Volts Alternating Current
Volts Direct Current

Valve Regulated Lead Acid
Watt

Eaton acronyms

ABM

AFC
AM
ARG
BA
CSE
EOSL
EMS
ESS
ME
Ml
NFC
PDR
RMA
RPM
ROO
RPO
RPP
SEAL
SW
T&M
VMMS

Advanced Battery
Management

American Football Conference
Advanced Monitored (ePDU)
Amphibious Ready Group
Basic (ePDU)

Customer Service Engineer
End of Service Life

Energy Management System
Energy Saver System
Metered (ePDU)

Ethernet Monitored (ePDU)
National Football Conference
Power Distribution Rack
Return Material Authorization
Rack Power Module

Remote On/Off

Remote Power Off

Remote Power Panel

Sea Air Land

Switched (ePDU)

Time and Material

Variable Module Management
System



Other acronyms

BCDR Business Continuity and
Disaster Recover

BYOD Bring Your Own Device

Cl Converged Infrastructure

CPU Central Processing Unit

DCIM  Data Center Infrastructure
Management

DISA  Defense Information Systems
Agency

DNS Domain Name System
DR Disaster Recovery
DSL Digital Subscriber Line

DVV or Data, Voice, Video
DV2

E911 Enhanced 911

ELT Emergency Locator
Transmitter

EMEA Europe, Middle East, Africa
FMC Fixed/Mobile Convergence
FTP File Transfer Protocol

GUI Graphical User Interface

GoT Game of Thrones

HDD Hard Disk Drive

HPC High-Performance Computer
HTML
HTTP  HyperText Transfer Protocol
10T Internet of Things

MDF  Main Distribution Frame
NNM  Network Node Manager

HyperText Markup Language

laaS Infrastructure as a Service
IDF Intermediate Distribution
Frame

IP Internet Protocol SATA
ISP Internet Service Provider
KVM Keyboard, Video, Mouse SOA
LEED  Leadership in Energy and saL
Environmental Design SSL
MSP Managed Service Platform SVGA
MTDC  Multi-Tenant Data Center TCP/IP
M2MI  Machine-to-Machine Interface
NAS Network Attached Storage DM
NIC Network Interface Card uc
NOC Network Operations Center URL
PABX  Private Automatic Branch VDI
Exchange VGA
PaaS  Platform as a Service VLAN
PBX Private Branch Exchange VolP
PC Personal Computer VM
PEBKAC Problem Exists Between VPN
Keyboard and Computer WAN
PHI Personal Health Information
PICNIC Problem in chair not in
computer
PMDC Portable Modular Data Center
POTS  Plain Old Telephone System
PSAP  Public Safety Answering Point
PSTN  Public Switched Telephone
Network
pP2v Physical to Virtual
RAM Random Access Memory
ROBO Romote Office/Branch Office
SasS  Software as a Solution
SAN Storage Area Network

Serial Advanced Technology
Attachment

Service-Oriented Architecture
Structured Query Language
Secure Socket Layer

Super Video Graphics Array

Transmission Control Protocol/
Internet Protocol

Time-division Multiplexing
Unified Communications
Uniform Resource Locator
Virtual Desktop Infrastructure
Video Graphics Array

Virtual LAN

Voice over Internet Protocol
Virtual Machine

Virtual Private Network

Wide Area Network

AT OUR OFFICE, WE
ALLOW BYOD. MY IT

PRO BROUGHT ME.
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Glossary of power terms

In the following glossary, we've
attempted to capture the common terms
related to UPS and power distribution
products. If you look closely, you might

se

e us trying to have a little fun!

Advanced Battery Management

A three-stage charging technique that
automatically tests battery health.
Provides advance notification when
preventive maintenance is needed,
allowing ample time to hot-swap batteries
without ever having to shut down
connected equipment significantly
extending the life of your UPS's battery
(and, quite possibly, your contract).

Alternating Current (AC)

An electric current that reverses its
direction at regularly recurring intervals,
as opposed to direct current, which is
constant. Usually in a sine wave pattern,
for optimal transmission of energy.

Ampere (A or Amp)

The unit of measure for the rate of flow
of electricity, analogous to gallons per
minute. VA x 0.7 (power factor) = watts

Apparent Power

Applied voltage multiplied by current in an
AC circuit which doesn’t take the power
factor into account. Unit is volt amperes
(VA).

Arc
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Sparking that results when undesirable
current flows between two points of
differing potential due to leakage through
the intermediate insulation or a leakage
path due to contamination. In astronomy,
an arc is the part of a circle representing
the apparent course of a heavenly body.

Audible Noise
A measure of the noise emanating from a
device at audible frequencies.

Backup Time
The amount of time the battery in a UPS
is designed to support the load.

Balanced Load
(1) AC power system using more than
two wires, where the current and voltage
are of equal value in each energized

conductor. (2) Laundry with equal parts of

light and dark clothes.

Battery String
A group of batteries connected together
in a series.

Blackout
A zero-voltage condition lasting for more
than two cycles. Also known as a power
outage or failure.

British Thermal Unit (BTU)
Used to measure heat dissipation and is
the amount of energy required to raise
one pound of water one degree
Fahrenheit. One pound of water at 32°F
requires the transfer of 144 BTUs to
freeze into solid ice.

Brown Field
An existing data center—often with
limited possibilities for sustainable and
energy-efficient designs.

Brownout
A steady state of low voltage, but not
zero voltage. Brownouts often occur
during summer months when energy use
is high.

Canadian Standards Association (CSA)
An independent Canadian organization
that tests for public safety, similar to the
function of Underwriters Laboratories
(UL) in the U.S. As far as we know, it
doesn't set the rules for hockey.

Capacitor
An electronic component that can store
an electrical charge on conductive plates.
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Charger

(1) An electronic component in a UPS that
provides regulated DC voltage to recharge
batteries. (2) An inferior mascot for an
inferior team in the AFC West.

Cloud Computing

(1) Internet- (cloud-) based development
and use of computer technology. This
new supplement, consumption and
delivery model for IT services typically
involves the provision of dynamically
scalable, and often virtualized, resources
as a service over the Internet. (2) Work
done while traveling on a plane.

Common Mode Noise

An undesirable voltage that appears
between the power conductors and
ground.

Commercial Power

The power supplied by local utility
companies which can vary drastically in
quality throughout the U.S. depending on
location, weather and other factors.

Communication Bay

Also known as an option slot, a UPS
feature that enables the addition of various
connectivity cards for Web, SNMP,
Modbus or serial connectivity interface
capabilities.

Eaton 9130 equipped with a communication bay.

Converged Infrastructure

The combination of server, storage,
networking, virtualization and sometimes
other resources into an integrated

solution that is managed as a whole
rather than through separate
management systems.

Converter
A device that delivers DC power when
energized by a DC source. It's also a
section of a switching power supply that
performs the actual power conversion
and final rectification.

Crest Factor
Usually refers to current. It's the
mathematical relationship between RMS
and peak current. A normal resistive load
will have a crest factor of 1.4142, which is
the normal relationship between peak and
RMS current. A typical PC will have a
crest factor of 3. Unrelated to toothpaste.

Critical Equipment
Equipment such as computers,
communications systems or electronic
process controls, which must be
continuously available.

Delta Connection
A circuit formed by connecting three
electrical devices in series to form a
closed loop; most often used in three-
phase connections. If you fly Delta
Airlines, this most likely takes place in
Atlanta, Salt Lake City or Cincinnati.

Derating
A reduction of some operating
parameters to compensate for a change
in one or more other parameters. In
power systems, the output power rating
is generally reduced at elevated
temperatures.

Direct Current (DC)
An electric current in which the flow of
electrons is in one direction, such as
supplied by a battery.



DC Distribution (DCD)
A module in a DC power system that
distributes DC power to the loads. It also
provides protection for the load cables.

DC Power System
An AC to DC power supply with
integrated control and monitoring, and
standby batteries designed to supply
no-break DC power (usually 24V or 48V)
to telecommunications and IT network
equipment.

Double Conversion
A UPS design in which the primary power
path consists of a rectifier and inverter. It
isolates the output power from all input
anomalies such as low voltage surges and
frequency variations.

Downtime
The time during which a functional unit
can't be used because of a fault within it
or the environment.

Dry Contacts
Dry contact refers to a contact of a relay
which does not make or break a current.

Efficiency
The ratio of output to input power.
Generally measured at full-load and
nominal line conditions. If the power
efficiency of a device is 90 percent, you
get back 90 watts for every 100 you put
in, and the rest is mainly dissipated as
heat from the filtration process. To think
of it another way, this would be
equivalent to a bartender pouring off
about an ounce and a half of your beer
before handing you the remaining 14.5
ounces!

Electrical Line Noise
Radio frequency interference (RFI),
electromagnetic interference (EMI) and
other voltage or frequency disturbances.

Electromagnetic Interference (EMI)
Electrical interference that can cause
equipment to work improperly, EMI can
be separated into conducted EMI
(interference conducted through cables
out of the UPS) and radiated EMI
(interference conducted through the air).

Energy Saver System (ESS)
Innovative technology from Eaton that
enables select UPS models to operate at
99 percent efficiency without
compromising reliability—not to be
confused with inferior “eco” modes.

ePDU
A power distribution unit that mounts to
rack enclosures and distributes power to
connected devices via a wide variety of
output receptacles.

Federal Communications Commission
(FCC)
A U.S. federal regulating body whose new
EMI limitations are affecting the design
and production of digital electronics
systems and their related subassemblies.

Flooded Batteries
A form of battery where the plates are
completely immersed in a liquid
electrolyte.

Frequency
The number of complete cycles of AC
voltage that occur during one second
(Hz). In North America, electrical current
is supplied mainly at 60 Hz, or 60 cycles
per second.

Green Field
A new data center with many possibilities
for sustainable and energy-efficient
designs.

Ground
A conducting connection, whether
intentional or accidental, by which an
electric circuit or equipment is connected
to the earth, or to some conducting body
of relatively large extent that serves in its
place.

Earth ground symbol

Harmonics
A sinusoidal component of an AC voltage
that's multiple of the fundamental
waveform frequency. Certain harmonic
patterns may cause equipment problems

Harmonic Distortion
Regularly appearing distortion of the sine
wave which is converted into a complex
waveform at a multiple of the
fundamental frequency.

Hertz (Hz)
A unit of frequency equal to one cycle per
second.

High Efficiency Mode
A mode of UPS operation that cuts
energy usage and operating costs.

High Voltage (HV)
In the context of UPS products, high
voltage is anything 2200V: 200V, 208V,
220V, 230V, 240V, 250V, 480V and 600V.

High Voltage Spike
Rapid voltage peaks up to 6,000 volts.

Hot Swappable
The ability to change a module without
taking the critical load off the UPS. Also
see "user replaceable.”

The batteries on this Eaton 9130 UPS are hot
swappable.

Insulated Gate Bipolar Transistor (IGBT)
A three-terminal power semiconductor
device, noted for high efficiency and fast
switching. It switches electric power in
many modern appliances such as electric
cars, trains and UPSs.

Impedance
The total opposition to alternating current
flow in an electrical circuit.

Input Voltage Range
The voltage range within which a UPS
operates in “normal” mode and doesn’t
require battery power.

Inrush Current
The maximum, instantaneous input
current drawn by an electrical device
when first turned on. Some electrical
devices draw several times their normal
full-load current when initially energized.

Inverter
UPS assembly that converts internal DC
power to output AC power to run the
user’s equipment. When the inverter is
supporting 100 percent of the load at all
times, as with an online UPS, there is no
break from utility to battery power.

IT Mulllet or Business Mullet
Blazer on the top, jeans on the bottom.

Kilovolt Ampere (kVA)
A common measurement of equipment
capacity equaling 1000 volt-amperes. An
approximation of available power in an AC
system that does not take the power
factor into account.

Kinetic Energy
The energy an object possesses because
of its motion.

Line Conditioner
A device intended to improve the quality
of the power that's delivered to electrical
load equipment. A line conditioner is
generally designed to improve power
quality (e.g., proper voltage level, noise
suppression, transient impulse protection,
etc.).

Line Interactive
An offline UPS topology in which the
system interacts with the utility line to
regulate the power to the load. Provides
better protection than a standby system
but isn't as fully prepared against
irregularities as a full double-conversion
system, making it the "Goldilocks" of UPS
topologies.

Linear Load
AC electrical loads where the voltage and
current waveforms are sinusoidal. The
current at any time is proportional to
voltage.

Load
The equipment connected to and
protected by a UPS. Pretty rockin’
Metallica album.

Load Segment
UPS configuration with separate
receptacle groups, enabling scheduled
shutdowns and maximum backup power
time for critical devices.

This Eaton 9130 UPS is equipped with two load
segments, each with three 5-15R

EATON UPS and Power Management Fundamentals Handbook a1



Low Voltage (LV)
In the context of UPS products, low
voltage is anything <200V (100V and
120V).

Maintenance Bypass
An external wiring path to which the load
can be transferred to upgrade or perform
service on the UPS without powering
down the load.

Make-Before-Break
Operational sequence of a switch or relay
where the new connection is made prior
to disconnecting the existing connection,
that's also know as soft-load-transfer
switching.

Modbus
A serial communications protocol that's
the most commonly available means of
connecting industrial electronic devices. It
allows for communication between many
devices connected to the same network.

Network Transient Protector
UPS feature that isolates networks,
modems and cables from power threats,
including surges and spikes.

Noise
(1) A disturbance that affects a signal; it
can distort the information carried by it.
(2) Random variations of one or more
characteristics of any entity, such as
voltage, current or data. (3) Loosely, any
disturbance tending to interfere with
normal operation of a device. (4) What
parents with children deal with every day.

Nominal Output Voltage
The intended, ideal voltage of any given
output.

Non-linear Load
AC electrical loads where the current is
not proportional to the voltage. Non-linear
loads often generate harmonics in the
current waveform that lead to distortion
of the voltage waveform.

Offline
Any UPS that doesn't fit the definition of
online. Line-interactive and standby
topologies are offline, as are minor
skirmishes that take place just outside
the boardroom.

Ohm
The unit of measurement for electrical
resistance or opposition to current flow.

Ohm's Law
The voltage (E) is equal to the current ()
times the resistance (R). The formula is
written: E=IR.

Online
(1) A UPS that provides power to the load
from its inverter 100 percent of the time,
regulating BOTH voltage and frequency,
usually using double-conversion topology.
(2) The most convenient way to shop,
bank, get news, etc.

Orderly Shutdown
The sequenced shutdown of units
comprising a computer system to prevent
damage to it and subsequent corruption
or loss of data.

Output Waveform (UPS)
The shape of the graph of alternating
current on the output side of a UPS. The
highest quality of an output waveform
from a UPS is the sine wave, but, some
UPSs provide step waves or modified
sine waves.

Sine Wave

Parallel Operation
The ability of UPSs to be connected
so the current from corresponding
outputs can be combined into a
single load.

Partition
A logical division of a hard disk created
to have different operating systems on
the same hard disk or to create the
appearance of having separate hard

drives for file management, multiple
users, or other purposes.

Peak Demand
The highest 15- or 30-minute demand
recorded during a 12-month period.

Phase
The time relationship between current
and voltage in AC circuits.

Plenum Cable
Cable that's laid in the plenum spaces of
buildings to facilitate air circulation for
heating and air conditioning systems. The
plenum space is typically used to house
computer and telephone network
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communication cables. Cable that runs
between floors in non-plenum areas is
rated as riser cable.

Plug and Play
An electrical device that doesn't require
extensive setup to operate.

Power Factor (PF)
(1) The ratio of real power to apparent
power. Watts divided by VA. Most power
supplies used in communication and
computer equipment have a power factor
of 0.9.

(PF =0.9
VA x PF =W
W/PF = VA

(2) Why DeNiro can get immediate
seating in any restaurant he wants, and
you can't.

Power Sag
Low voltage (below nominal 120 volts).

Power Surge
High voltage (above nominal 120 volts).

Pulse Width Modulation (PWM)
A circuit used in switching regulated
power supplies where the switching
frequency is held constant and the width
of the power pulse is varied, controlling
both lines and load changes with minimal
dissipation.

Rackmount
Ability to mount an electrical assembly
into a standardized rack. Generally
stacked up to 42U and 19 inches wide
—about the size of a pizza box but not
as greasy.

Rack Unit (U)
A unit of height measurement in a rack
enclosure. A U is equivalent to 1.75
inches.

¥

The Eaton 5PX UPS occupies 2U of rack space and
the optional extended battery module also
occupies 2U.

Rail Kit
A set of metal brackets that allows the
installation of a UPS or extended battery
module in a 2- or 4-post rack.

Four-post rail kit

UPS in a two-post rack

Rectifier
A UPS component that converts incoming
AC power to DC power for feeding the
inverter and charging the battery.

Rectifier Magazine (RM)
A module in the DC power system used
to connect the rectifiers in the power
system.

Redundancy
The ability to connect units in parallel so if
one fails the other(s) will provide
continual power to the load. This mode
is used in systems when power failure
can't be tolerated.

Relay Communication
Communication between a UPS and
a computer through the opening and
closing of solid-state relays that are
pre-defined to indicate UPS status.

Root Mean Square (RMS)
A modified average. Averaging a sine
wave would give a zero, so to obtain
meaningful values, the wave is first
squared (S), then averaged over one
period (M) and finally the square root
taken (R). In a sine wave, the factor
between RMS and peak is the square
root of two. If you know what that
means, you're pretty smart!

RS-232
(1) The standard for serial interfaces
(serial refers to the eight bits of each
character successively sent down one
wire) used by most computers, modems
and printers. (2) A little known droid in the
Star Wars trilogy.



Server room
Dedicated computer room with some
power and cooling, typically within an
office environment. Minimal redundancy
for power and cooling distribution.
Singular source of power and cooling.
(451 Research)

Server closet
Small room or closet with little to no
redundancy power and cooling
distribution. Singular source of power
and cooling. (451 Research)

Simple Network Management Protocal
(SNIVIP)
A User Datagram Protocol (UDP)-based
network protocol. It's used mostly in
network management systems to
monitor network-attached devices for
conditions that warrant administrative
attention.

Sine Wave
A mathematical function that plots three
qualities of an electrical signal over time:
amplitude, frequency and phase. Clean,
uninterrupted power is represented by a
sine waves, which can also resemble
ocean waves, though they're rarely
perfect.

Single Phase
(1) Power system with one primary
waveform. Lower-capacity distribution of
power using only one portion of a power
source that's three-phase, like what's
supplied by most electric utilities. Used
for heating and lighting, no large motors
or other heavy-drain devices. (2) That part
of junior high school in which you briefly
but fiercely embrace an unusual hobby or

interest, like lawn bowling, never to return

to it.

Sliding Demand
Calculating average demand by averaging
demand over several successive time

intervals, advancing one interval at a time.

Split-phase UPS
A UPS with two output phases
referenced to a neutral connection with a
specific phase displacement between
phases, which allows flexibility in load
configuration while maintaining the
availability of bypass. A split-phase UPS
can provide 120V and 208V on the output
simultaneously without the use of an

external transformer. The capabilities for
output are:

e Phase to neutral 100, 110, 120 or
127 Vac

e Phase to phase 200, 208, 220, 230, 240
Vac

Standby
(1) UPS type that "stands by," waiting for
a power problem from the utility company
and rapidly switching to UPS battery
power to protect equipment against
power failures, sags and surges. (2) The
person you call after your hot date falls
through, and the two of you go out for
milkshakes in your sweatpants instead.

Static Switch
An electrical component in a UPS that
turns power flow on and off on command
without moving or mechanical
components.

Step Load
An instantaneous change in the loading
conditions presented to the output of
a UPS.

Switching Frequency
The rate at which the source voltage
is switched in a switching regulator
or chopped in a DC-to-DC converter.

Technischer Uberwachungs-Verein (TUV)
An independent non-profit organization
that tests and certifies electrical
equipment for public safety in the U.S.
and worldwide.

The Far Side
The greatest cartoon strip ever. Created
by Gary Larson.

Thermal Regulation
Monitoring the temperature of the
batteries to ensure proper charging.

Three Phase
(1) Power supplied through at least three
wires, each carrying power from a
common generator but offset in its cycle
from the other two. Used for heavy-duty
applications. (2) The universal healing
process after buying inferior power
protection:

1. Denial
2. Anger
3. Calling Eaton

Topology (UPS)

The core technology of a UPS. Typically, a
UPS is either standby, line interactive or
online though other hybrid technologies
have been introduced.

Total Harmonic Distortion (THD)

(1) How much the circuit voltage deviates
from a perfect sine wave. When viewed
on a meter, a poor voltage THD is most
often manifested in a flat-topped
waveform that comes from the inability
of a power source to respond to the
demands of highly nonlinear loads. (2)
The parts of a difficult lecture that didn't
quite make it into your brain, but rather
united in a "blahblahblah" cacophony of
scratchy-sounding jargon and esoteric
corollaries.

Transfer Time

The length of time it takes a UPS to
transfer to battery power. Typically
measured in milliseconds (ms).

Transformer

(1) A magnetic device that converts AC
voltages to AC voltages at any level. An
ideal transformer is a lossless device in
which no energy is stored that requires
no magnetic current. (2) An alien robot

that can disguise itself by transforming

into everyday machinery.

Transient

(1) A temporary and brief change in a
given parameter, typically associated with
input voltage or output loading
parameters. (2) Transient killer whale pods
are generally comprised of an adult
female and two or three of her offspring.
Among the differences between residents
and transients are that while resident
orcas of both sexes stay within shouting
distance of their mothers their entire
lives, only first-born male transients
maintain such intense fidelity to their
mothers.

Unbalanced Load

(1) An AC power system using more than
two wires, where the current is not equal
due to an uneven loading of the phases.
(2) A load that makes your washing
machine go, “whump, whump, whump."

Underwriters Laboratories (UL)

An independent non-profit organization
that tests for public safety in the U.S. UL
recognition is required for equipment

used in some applications.

Uninterruptible Power System (UPS)
(1) An electrical system designed to
provide instant, transient-free backup
power during power failure or fault. Some
UPSs also filter and/or regulate utility
power (line conditioning). (2) A Device
whose sole purpose is to save your
equipment, your data and your job.

User Replaceable
Capable of being replaced by an end user.
Connected equipment may need to be
shut down first. Also see “hot
swappable.”

Variable Module Management System
(VMMS)
Innovative technology from Eaton that
maximizes UPS efficiencies at low load
levels while supplying the load with
continuous double-conversion power.

Virtualization
The creation of a virtual (rather than
actual) version of something, such as an
operating system, server, storage device
or network resource. Operating system
virtualization is the use of software to
allow a piece of hardware to run multiple
operating system images at the same
time.

Volt/Voltage (V)
Electrical pressure that pushes current
through a circuit. High voltage in a
computer circuit is represented by 1,
while low (or zero) voltage is represented
by 0.

Volt Amps (VA)
(1) The voltage applied to a given piece of
equipment, multiplied by the current it
draws. Not to be confused with watts,
which are similar but represent the actual
power drawn by the equipment, and can
be somewhat lower than the VA rating.
(2) Legendary Brigadier General from
Planet Zap.

Watts (W)
The measure of real power. It's the rate of
doing electrical work. W x 1.3 = VA.

Wye Connection
A connection of three components made
in such a manner that one end of each
component is connected. It's generally
used to connect devices to a three-phase
power system.
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