Understanding IEEE-519

By 1982, it became evident that
power electronics equipment was
contributing to power system volt-
age distortion. These energy saving
products such as adjustable speed
motor drives, were not drawing
current in the normal continuous
and sinusoidal manner, but instead
were taking discontinuous gulps of
current.

The pulsed current waveforms con-
tained not only the 60hz
components but also
multiple higher fre-
quencies called harmon-
ics. Effects of the dis-
torted current included
high peak current, ele-
vated true rms current
and lower total power
factor. The bottom line
was that although en-
ergy saving equipment was being
employed, the user was not achiev-
ing the maximum energy savings
due to the consumption of wasteful
harmonic energy.

Facility managers also noticed that
the harmonics could have an 1ill ef-
fect on equipment life. Elevated
trms current increased the I2R
losses which cause increased equip-
ment heating , reducing the life of
motors and transformers. When the
continuous operating temperature
of this equipment is increased by
only 10 degrees Celcius, it’s life
expectancy decreases by as much as
fifty percent.

To minimize the impact of facility
harmonic distortion on the utility
power system and on neighboring
facilities, IEEE-std-519 was devel-
oped and published in 1982. In
1992 it was updated and re-
published.

This standard provides recom-
mended limits for total harmonic
voltage and current distortion as
well as for individual harmonic cur-
rents. The following chart indi-
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cates the limits imposed by
this standard based upon
the ratio of available short
circuit current (Isc) to the
maximum demand load cur-
rent (IL). This analysis is
typically performed at the
point where a facility power
system 1s connected to the
electric utility power sys-
tem. This point is referred to as the
Point of Common Coupling or Point
of Common Connection (PCC).

The objective of the standard can be

met by applying harmonic mitiga-

tion techniques either

at the PCC or at appro-

priate points down- .
/

stream from the PCC.
Applying harmonic fil- \
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an industrial plant, the PCC is the
point between the non-linear load
and other loads.” When the PCC is
at an individual piece of equipment,
the typical limits for harmonic cur-
rent distortion are 8%, 12% or 15%.

Arteche offers a full range of solu-
tions for harmonic distortion.
Based on a careful analysis of facil-
ity power system and a clear under-
standing of the customer’s objec-
tives, they can recommend the best
technical and economical solution.
In many cases, the best solution is
involves multiple technologies con-

nected at various points

within the facility — a

/~' Hybrid solution.

Hybrid solutions can

ters near the PCC im- i
proves the power qual- F \
ity for all points up- \
stream (the utility and .
other facilities con-

nected to the same util-
ity feed. When the PCC
is at the metering point,
service entrance, or main trans-
former, the typical limits for har-
monic current distortion are 5% and
8% depending on the transformer
impedance and demand current.

When harmonic mitigation equip-
ment is applied closer to the indi-
vidual harmonic producing loads,
the power quality can be improved
throughout the facility as well as
upstream. For the purpose of im-
proving the internal power quality,
IEEE-519, 10.1 states that “within

Input current waveform
(6-pulse rectifier with INELAP filter)

| achieve IEEE-std-519
/ compliance in addition
/ to maximizing the in-
. ternal benefits for the
customer. Rather than
simply improving the
power quality at the
utility connection point, a hybrid
solution maximizes electrical power
quality within the facility. The po-
tential internal benefits include:
increased equipment life, reduced
power losses, improved equipment
operation, reduced equipment down
time, reduced equipment interfer-
ence, and ultimately — increased
productivity and operating profits..
Contact Arteche PQ, Inc. for the
best economical and technical solu-
tion that meets your business and
power quality objectives.
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