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Abstract

The Harmonics in Distribution Systems come from transformers or
saturable reactors, arc furnace, welding machines, florescent lamps, rotating
machines and power electronics devices. In general, the non linear loads in which
the relationship between the voltage and current is not constant.

It is considered that there is no risk of harmful perturbation from 5 to 10%.
Above 10%, problems will certainly occur.

Equipments can be affected by the harmonics like transformers with
increase of losses, risk of overheating, noise and even insulation stress problems.
Cables that can heat too much due to as Kelvin effect above 400 Hz. Induction
relays and meters that are pertubated by harmonic torques giving incorrect
trippings and readings.

The solutions that can be used to improve the p.f. and to protect the
capacitors are either de-rate the capacitors or using detuning reactors, and also by
using harmonic filters.

This thesis presents the definitions of harmonics, generation, causes,
analysis and solutions due to IEEE 519 standard of harmonics. The basic aim of
the study is how to minimize the Harmonics in Distribution Systems and applied
the study in Sudanese Malaysian steel factory.

It was found that the factory has been suffered from the damage of
sensitive electronic control devices, poor power factor and tripping of circuit
breaker. By the measuring the power ,current ,voltage ,power factor and the total
harmonic distortion with aid of standard formulas and calculation the suitable
solution was found that using capacitors with reactors in series for both

minimization of harmonics and improving the power factor in the factor.
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Glossary

ECL,: Eddy Current Loss at rated fundamental current
FC: Frequency Resonance
H.D: Individual Harmonic Distortion

H.F: Harmonic Factor

H: Harmonic Order
| B% Rated Current (fundamental)
Ii: Harmonic Current

LCDH: Losses in Capacitors Due to Harmonics

N: Harmonic Resonance

PNL: Proliferating Nonlinear Loads

Q: Capacitors Output

R.M.S: Root Mean Square

T.H.D: Total Harmonic Distortion

Tecc:  Short Circuit Voltage of the transformer

TecL: Total Eddy-Current Losses

A LEAD: Amps lead Volts

A LAG: Amps lag Volts

CF: Crest Factor (Ratio of a wave form's peak value to its r.m.s value)
PDF': Displacement Power Factor cos ¢ (fundamental)

Hz: Frequency of selected harmonic in hertz

PF: Power Factor

KF: K Factor

% THD-F: Total Harmonic Distortion as (% of fundamental)

% THD_R: Total Harmonic Distortion as (% of r.m.s total)

Vrums: Volts r.m.s (includes dc component)

cos @: cosine of the angle between the voltage at any single frequency

Vyi: Peak volts
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Vbc: Volts DC

Vum: Harmonic Volts r.m.s

KVA: Kilo Volt Ampere

KVAR: Kilo Volt Ampere Reactive
Kw: Kilo watt
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