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I ntroduction

Power protection devices have traditionaly
fit neatly into one of two categories, those
that alter, change, or otherwise control the
character of eectricity and those that
provide an dternate or secondary source of
power in the event of the failure of the
primary source.

Productsin the first group include
surge protectors, filters, voltage regulator,
power conditioners, and others. The
amount of protection varies from device to
device.

The operationd requirements of
LAN systems dong with an emphasis on
protecting data, software, and processes
have created a significant leve of interest in
the uninterruptible power supply (UPS)
products that comprise the second group.
Whileit is possblefor aUPSto aso
function as a power conditioner, such
cgpabiilities cannot autometicaly be
assumed.

Indeed, along with the rapid growth
in the number of UPS suppliers, the industry
has seen the digtinction between a UPS and
apower conditioner become too poorly
defined. What does the user of these
devices need to know to inteligently and
properly protect asysem?

Fictional Concepts

The best placeto start isby
highlighting severd of the most common
misconceptions concerning UPS products.
Theseinclude:

A UPS providestotal power
conditioning.

For total power conditioning, an on-
line UPS (as opposedto a standby
design) must be used.

Standby UPS systems are

undesir able because they only
become active when power islost.

Reality

Much has been said and written in
the battle between different UPS
technologies. It'simportant to recognize
that today, most UPSsare used in
gpplications where the system is powered
by a switch mode power supply. These
power supplies make computer systems
very tolerant of both voltage variations and
short duration (5-20 msec) power |0sses.
Thefact isthat systems powered by switch
mode supplies (and that's most systems
today) are perfectly compatible with
standby UPS designs.

Equdly inaccurate is the assumption
that because of its inverter design, an on
line UPS provides superior power
conditioning to astandby UPS. Itistrue
that on-line UPS systems provide excdlent
norma mode protection (between line and
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neutral). Norma mode protection,
however, is only one part of the power-
conditioning picture (Fig. 1).

The switch mode supply isa
sgnificant improvement in eectronic system
design for anumber of reasons. Not only



does it make system more tolerant to
voltage variations, but it isaso smdler,
lighter, more efficient, and quite abit
cheaper to produce.

All these advantages come with a
price tag, however. The predecessor to the
switch mode supply was the linear supply.

It was characterized by a step-down
isolation transformer on the input Sde.
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Elimination of the transformer in switch
mode designs accounts for most of the
physica and economic advantages.

However, it dso resultsin adistinct
operation disadvantage. That isthe loss of
common mode (neutral to ground) noise
immunity for the sysem.

Modern microprocessor system use
eectricd ground asasgna reference when
meking logic trangtions and for the proper
exchange of data between systems and
peripheras. For reliable operation, ultra-
quiet ground reference is a necessity.
Common mode disturbances disrupt this
clean sgnd reference. Such disturbances
can only be diminated with an isolation
transformer. See Figures2 and 3.

It isimportant to recognize that a
UPS — any UPS — should include an
isolation transformer in it output circuit.
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Without it, the UPS cannot qudify asa
power conditioner because it will not be
capable of protecting the atached
computer system from common mode

Bt 108m¢ 2. 00wms ET 108mY 3 2.08ms

A

SPECIAL FLRCT &

Fiagure 3— UPSOutput — With I solation
noise.

Thereisaproliferation of UPS
systems available in the marketplace that do
not contain dl the dements necessary to
provide complete protection to the sengitive
eectronic load. Thisistrue for both on-line
aswdl as sandby designs. Example
abound of both types of UPS designs that
fail to incorporate an isolation transformer
asthefind stage of their congruction.

A Final Caveat

An often-overlooked factor when
selecting UPS productsisthe inverter
design. The UPSinverter isthat part of the
UPS that changes DC power from the
batteriesinto AC power for use by an
electronic load.

A vaiety of inverter desgns exist.
These include sine wave, square wave,
pseudo wave, rectangular wave, and
modified Sne/square wave.
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Electronics normdly run on sne
wave power. Thisisthe kind generated
and delivered by the Power Company to
your office or home. Building asine wave
inverter istime consuming and costly, and,
as aresult, many manufacturers produce
sysemsthat do not provide sne wave
power when on batteries.

There are many clams concerning
the compatibility of noon-sine wave desgns
with switch mode supplies. It istrue that
switch mode supplies will run on non-sine
waveinverters. However, dl non-ane
wave inverters generate substantial noise
and impulse activity that has been
demondtrated to cause observable
problems for sendtive systems. Sinewave
inverters are far preferable to any other
design.

Conclusions

When consdering aUPS, here are
the red issues.

1. Areyou buying a UPS because you
need power protection or backup
power? If the answer is power
protection, a power conditioner that
includes a surge diverter, noisefilter,
and an isolation transformer is a better
choice. It will do an excdlent job of
protecting your system at alower initid
cost and while saving the later expense
of replacing batteries.

2. If you redly do need both power
protection and backup power, itis
highly likely that a standby UPS will be
adequate for your gpplication. Make
sure, however, that its desgn includes a
surge diverter, powerline filter, and
isolation transformer. If you purchase
one (or dready own a UPS) with these

elements, it is possble to add a power
conditioner to the UPS to complete the
power protection solution.

3. If your gpplication requires an ortline
UPS, or if the peace of mind isworth
the extra money, you must gtill make
sure the unit contains an isolaion
transformer. Many do not, and you
may spend agreat dedl and il not get
the protection you redlly need. Power
conditioners can also be used to
improve the performance of ont-line
systems.

4. Makethe right waveform choice. It's
atractive to save money at the
purchase stage, but this often resultsin
hidden costslater. Don’t economize on
UPS inverter design. Use sign wave
UPS products instead of other less
expengve designs. Your sysem will
thank you for it.

POWERVAR representatives are qualified
to help you decide which protection choices
are appropriate for your gpplication. Call
your POWERV AR representative to day.
Effective protection begins with Solutions
for Power Quality from POWERVAR.



