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POWER PROBLEMS, CAUSES, & SOLUTIONS

PROBLEM #1:
Electrical Noise And Impulses
Lightning storms are only one cause of electrical noise

and impulses. The majority of electrical impulses are

generated by electrical equipment interacting with a

facility’s power infrastructure. For example, the

cycling action of the light in a copy machine can

cause more electrical noise problems per hour than

a lightning storm. This electrical noise is damaging

to surrounding office equipment and the cause of

many interruptions, re-starts, system upsets and

nuisance equipment behavior. Operation with these

problems unchecked drastically affects overall

performance, efficiency, and profitability.

PROBLEM #2:
Harmonic Loading of Electrical Systems
The modern office has a myriad of electronic equipment and electronic

ballast lighting. Medical and industrial equipment have also joined the ranks

of electronic control. The proliferation of this equipment was brought about

by lower costs, improved efficiency and reduced physical size. This evolution

will continue well into the future. These modern electrical loads introduce

a power problem known as harmonics, which is caused by the non-linear

current demand. The symptoms of this problem are:

• Decreased distribution capacity; limiting KVA availability

• Excessive neutral currents; exceeding design limits

• Higher levels of neutral-to-ground voltage

• Voltage distortion; decreasing motor life

• Circuit breakers trip below their rating

• Connections and conductors overheat

• Transformers overheat; reducing life

• Power factor correction capacitors fail prematurely

• Digital clocks run fast

• Major cause of electrical fires

Linear loads draw current throughout the entire 60Hz waveform, tracking

the applied voltage (Figure 2). Non-linear loads draw current in short

intervals with extraordinarily high magnitudes (Figure 3), generating

harmonics (multiples of the fundamental 60Hz). The higher frequency

harmonics travel along the outer edge of the conductor and create eddy

currents in the transformer. The reduction of the effective cross-sectional area

of the conductor (Skin Effect) creates additional heat that exceeds the safety

limits of the conductors and introduces voltage distortion. Voltage distortion

increases the transformer core flux density; creating higher core losses,

magnetizing currents, and heating problems. In three phase wye circuits

the problem intensifies; the triplen (3rd, 9th, 15th, 21st...) harmonics do

not cancel, instead they add in the neutral as well as circulate in the delta

primary of the transformer. Therefore, the transformer must be designed to

handle these harmonic currents without overheating.

SOLUTION:
The ULTRA-K is designed to handle high harmonic currents with ratings of

K4, K7, K13, K20. The higher the K-rating, the more harmonic current the

transformer can handle. This is accomplished by incorporating precise design

techniques without the cost of oversizing the transformer. To achieve the

same harmonic handling capability of a K13 transformer, a standard

transformer must be oversized 100%.

SOLUTION:
A multi-shielded isolation transformer with excellent

noise and impulse attenuation characteristics.

The ULTRA-K provides superior common and

transverse noise attenuation and prohibits system

backfeed from noise generating loads. The optional

pre-wired, high frequency filter and category B3 TVSS

offer your electrical loads unsurpassed noise and

impulse protection and better overall performance.

Figure 1: Noise and transients
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