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THE NEED FOR
POWER QUALITY
TESTING STANDARDS

by
Francois D. Martzloff
National Institute of Standards and Technology

The quality of the power supplied o sensicive alectronic equipamentc iz an
important issue. Quantifying this quality, however, is difficult under the
present state of nonexistent or uncoordinated standards concarning two related
questions: (1) what levels of power quality are required for what types of
loads, and (2} what measuremsnt techmiques are resquired to determine reliably
the lewvel of disturbances that reduce quality.

Improvements in the situacion described as "poor power quality” can be
achieved by reducing the sensitivity of equipment to power line disturbances,
or by limiting the injection of disturbances -- or better yec, by reducing
bech in a cocordinated approach. While these remedies might seem cbvious in
principle, their implementation (enforcement) appears more difficule.
Voluntary standards provide a guide for such an implemencation. To that end,
four types of standards are necessary: (1) measurements, to obtain correct and
universally acceptable data; (2) equipment performance, to define both irs
tolerance to disturbances and its limits on emission of disturbances; (3)
setting acceptable disturbance levels on the utility supply, to ensure
compatibiliry of equipment with the usility supply; and (4) specifications for
the performance of various type of powver conditioning equipment used teo
provide higher quslity power than what standard ucilicy service can provide.

The fizst sctep towards recognizing a need for enhancing power quality is to
determine the level of disturbances occurring in the system. The parameters
characterizing a power supply are: f£requency, amplitude, waveform, and
symmetry (another {mportant parameter is reliability, i.e., the absence of
cutages). The level of disturbances is generally determined by measurements
eonducted at the site of an existing or future installation. If the tolerance
of the equipment for disturbances is known and the level of discurbances found
by the site measurement is excessive, then corrective action is necessary:
reducing the disturbance level, increasing the withstand capabilicy of the
equipment, or providing an fntarface such as a surge suppressor, a voltage
regulator, or an uninterruptible power supply.

Because this additional line conditioning equipment may require significant
capital investment, the choice of corrective measures is made by economic
trade-off. Howewver, if technical inputs to this crade-off are incorrect
because erroneous conclusions result from a faulty site measurement, the whole
process is worthless or misleading. In their review of power quality site
surveys, Martzloff and Gruzs [l] discussed how one should deal, not with
fiction or fallacies, but with faccs.
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Characterizing the disturbances and disturbance mechanisms iavolves deteciion
(measursment) of their occurrence and description of the results of these
measurements. One difficulty facing users of monitoring imstrudents in this
fast-paced tachnology is that manufacturers are st2adily improving ctheir
ingtrumencts. These improved featuzes respond to specific wishes of the users
or resul: from their oswn product research and development., a desirable
situation. On the negative side, however, data collected by differenc
instruments become equipment-dependent. Comparison of survey results by third
parties is then difficule.

Some site survevs might aim at high aceuraey but the reaal world experiences an
iafinite variecty of disturbances, making iz difficult te fit them into simple,
orderly caregories. Any attempt to describe these disturbances in fine detail
restricts general usefulness of the data and can lead to illusions on
applicable accuracy. Wwhat {: really needed is a more uniform and compatible
recording and reporting of the data. The formation by IEEE of a Standards
Coordinating Committee on Power Quality responds to this need. Thus, ve can
look forward to improvements and new standards in the not-too-distant future.
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