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This concept has been successfully used
in other parts of the globe for the past five years and
has recently found its way to our shores.

oltage and current har-
monics on the power
distribution network

have long plagued the minds of
power engineers and users of
UPS systems. Many of them have
used passive devices in an at-
tempt to minimize the negative
effects of these harmonics. Now,
a next-generation IGBT (Insu-
lated Gate Bipolar Transistor)
UPS rectifier has been devel-
oped that mitigates the effects of
reflected current harmonics with-
out the use of input passive
resonant LC filters. This new
device cancels current harmon-
ics electronically. This article dis-
cusses the development concept,
the topology and the perfor-
mance characteristics of this ac-

tive UPS rectifier technology. The
article also presents performance
data from an actual field installa-
tion.

Traditional Technology

For decades, most three-phase
static UPS systems have employed

SCR based rectifiers as the basis
for the AC to DC power conver-
sionstage. Their use has met with
such popularity that, while the
static inverter stage has evolved
several times over the last few
decades (SCR®Bipolar®*IGBT), the
rectifier stage has been stagnant

Table 1. IGBT/IPM Development Concept.

System Needs Required Déﬁice Performance
e |owAudible Noise High Speed Switching
e High Efficiency Low Loss (Vegsat: 1 1)
e Stable Control Large Safe Operating Area (SOA)
e Ruggedness Appropriate Short Circuit and
& filiatiisaica Overtemperature Protections
) Short t
e Flexible : .
Small Package, High Level Integration

Note: The dimensions of a 600V/600A module are about 1"H x 4" W x 3" D.



in its development. In fact, SCR
based static rectifiers are as popu-
lar today (if not more) as they
were upon their inception. How-
ever, in spite of being ubiquitous,
SCR based rectifiers do have spe-
cific negative aspects that can
create severe problems to the
UPS installation.

Perhaps the single mostimpor-
tant drawback of the SCR technol-
ogy is its inherently high level of

reflected current harmonic distor-
tion. This distortion can be as low
as 12%fora fully loaded 12-pulse
rectifier and as low as 34% for a
fully loaded 6-pulse rectifier. Con-
sequences to the input distribu-
tion system of such high current
distortion are well understood.
Consequences include high volt-
age distortion, overheating trans-
formers, mysterious computer
lock-ups, etc. UPS manufacturers

and specialty firms have been
quick to react to alleviate these
problems.

These adverse consequences
have led to the introduction of the
now popular resonant input LC
filter that is tuned to a specific
frequency, typically the 11" har-
monic in 12-pulse rectifiers and
the 5™ harmonic in 6-pulse recti-
fiers. Current Total Harmonic Dis-
tortion (THD) levels have been
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Figure 1. IGBT/IPM UPS Single Line Diagram Including Transistorized Converter and Inverter. System Configuration Is

On-Line Double Conversion.
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Figure 2. IGBT/IPM Three-Phase Boost Converter Topology for Active Reduction of Reflected Input Current Harmonic
Distortion Without the Use of a Passive Resonant LC Filter. Inverter Also Uses IGBT/IPM Technology.






