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Are Your UPS Specs

To make use of today’s insulated-gate
bipolar transistor technology, any

older uninterruptible-power system

Obsolete?

specifications are outdated. Here’s a look at what might go into a state-
of-the-art specification _for UPS units with pulse-width modulated IGBTs.

By RICHARD H. SMITH, BE.
Contributing Reparter

51gn1ﬁc.1nt investments by two lead-
ing companies in pulqe width
modulated (PWM)-controlled
insulated-gate bipolar transistors (IGBTS)
have demonstrated their value. Industry
veterans have been working hard to catch up
with these advanced designs.

One result is that engineers must now
rewrite uninterruptible-power supply
(UPS) system specifications to make better
use of three-phase units with PWNM-con-
trolled IGBTs. Also, contractors and end-
users must be aware of what the specifica-
tions really mean. Presented below are
generic, but definitive specifications that
take advantage of the technology’s benefits,

This specification describes a three
phase, on-line, continuous operation, solid-
state uninterruptible power supply (UPS).
The UPS shall operate as an active power-
control system in conjunction with building
electrical systems to provide conditioned
uninterrupted power of a limited duration.
The system shall consist of a converter, bat-
tery bank, solid-state inverter, automatic-
static bypass-transfer circuit and integral
maintenance-bypass circuir.

Next, engineers can expand the scope to
include a simple statement of the UPS
rating and the battery back-up time:

System Operation The UPS shall
be designed to operate continuously at
rated capacity as an on-line automatic sys-
tem in the following modes:

Normal. The inverter continuously sup-
plies AC power to the critical load. The

converter converts commercial AC power

to regulated DC power, which then serves
as the inverter input and, simultaneously, as
a float charge input to the storage battery.

Emergency. In the event of a commercial
AC power failure, the inverter shall derive
its input from the system battery, thus pro-
viding uninterrupted power to the critical
load. This transition shall be accomplished
without any switching or coupling, and
with no interruption of power to the criti-
cal load from either a falure or restoration
of the commercial AC power.

Recharge. Subsequent to restoration of
commercial AC power, the converter shall
automatically reactivate and provide DC
power to the inverter, simultaneously
recharging the system battery. This occurs
automatically and without interruption to
the critical load,

Bypass. In the event that the UPS must
be rtaken off-line due to an overload con-
dition or UPS failure, the critical load
shall be transferred to the bypass source
via the static switch without interruption
of power to the critical load. A paralleling
wrap-around contactor shall be used
to maintain the bypass source. The static
switch shall only be utilized for automat-
ic emergency transfers.

A retransfer from bypass to inverter shall
be performed automatically in overload
conditions. A retransfer shall be inhibited if
satisfactory synchronization of the inverter
and bypass is not accomplished. The use of
the static switch shall not be required dur-
ing the manual or automatic retransfer
process, thus increasing reliability.

Maintenance bypass. The UPS system
shall be equipped with an internal mainte-
nance bypass switch (D IBS) to allow safe
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and reliable maintenance of the UPS. The
bypass shall be of the make-hefare-
break, “zero-cnergy” type to cnsure
maximum load reliability and personnel
safety.

Future Needs Determination

The design engineer and end-user must
determine if future needs and available space
allow for parallel operation to expand capac-
ity for recdundancy and high reliabilicy.

Some companies promote ficld-
upgradeable systems—where the UPS can
be changed from 30 kVA to 50 kVA, for
example. System life-cycle cost is quite
high if the parallel or upgradeable approach
15 not used, since the initial wiring and
switchgear must be rated for the higher
load, which is a higher power rating. Con-
versely, if the upgrade does occur, it was an
efficient, cost-saving idea. A highly restric-
tive specification from one supplier reads:

Future expansion: The UPS shall be
capable of a field upgrade ro allow paral-
lel operation with additional UPS mod-
ules for increased capacity or for redun-
dant operation. The parallel systems shall
be capable of operation on a common DC
bus or with a separate DC bus for cach
system module and shall provide propor-
tional load sharing berween all available
modules. To provide a true fault-tolerant
control system, any individual UPS mod-
ule shall be capable of automatically
assuming control of the entire system.

Standard Features: Transistorized
PWM 1GBT/intelligent power-module
COnverter.

This is where the suggested descriptive
wording for the specification varies with
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the manufacturer, YWords
like *converter,” “delta
mverter” and "ir1T:||igtr1r
power module,” or IPM, have
been wsed to replace the basic
word “inverter.” For the engineer
and the end-user, however, the
kev here is that the systemn mnelude:
ODigital xi:_{n;dl processing
(DSP) using PWM for direct-
digital-control (DDC) of all
UPS control and monitoring
functions.
Transistorized PWH IGBT intel-
ligent inverter for ourput.

Sweeping Changes

Using the IGBT in both the comverter and
inverter, essential to any modern UPS speciti-
cation, represents the most significant change
in UPS technology in 20 vears. Old specifica-
tions that contain words like “ferroresonant,”
“six pulse” and “twelve step” are obsolete when
interfacing with today’s complex computer
and telecommumnications systems,

Use of IGBTs in UPS units follow the
same pattern as that for ather rectifiers.
When switched on, the IGBT has very low
registance between the collector and the
emitter. s so many electrons flow through
the bipolar base region, the base’s conduc:
tivity increases 1,000 times, which keeps
power loss at a minimum.,

It is important that the IGBT has a
higher operating current density than its
bipolar transistor and metal-oxide-semi-
conductor field-effect (MOSFET) com-
ponents. The currents of the MOSFET
and the bipolar transistor’s emitter collector
combine to produce an operating current






