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Detailed Explanation

Harmonic currents—integer multiples of the fundamental 50/60 Hz frequency—are generated by

nonlinear loads such as VFDs, SMPS, LED drivers, and UPS systems. These currents cause

disproportionate heating in conductors (especially neutral conductors in 3-phase 4-wire systems) and

transformers due to skin effect, proximity effect, and eddy current losses—effects not captured by RMS

current alone. The K-factor quantifies this additional thermal stress by weighting harmonic components

according to their relative heating contribution: higher-order harmonics (e.g., 3rd, 5th, 7th, 11th, 13th)

carry greater loss per ampere than fundamental current. The guide outlines standardized measurement

protocols—including true-RMS clamp meters with harmonic spectrum analysis (up to at least the 50th

harmonic), proper CT placement, and data logging duration (typically ?1 week to capture load

variability)—to determine total harmonic distortion (THD), individual harmonic magnitudes, and effective

K-factor. It further specifies how to apply K-rated transformers (e.g., K-4, K-9, K-13, K-20), select

oversized neutral conductors (e.g., 200% neutral for high 3rd-harmonic loads), and derate conductor

ampacity using K-factor–based correction factors per NEC Table 310.15(B)(5)(b) or IEC 60287-2-1

Annex D. Integration with cable sizing workflows ensures compliance, reliability, and lifecycle cost

optimization—particularly critical in data centers, healthcare facilities, and modern commercial buildings

where harmonic penetration exceeds legacy design assumptions.
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Key Components

# Component

1 Harmonic Spectrum Analysis

2 K-Factor Calculation & Classification

3 Ampacity Derating Protocols

Applications

# Application

1 Sizing neutral conductors in 3-phase 4-wire systems with single-phase nonlinear loads

2 Selecting K-rated transformers for harmonic-rich environments

3 Optimizing cable selection and installation in data centers and smart buildings

Related Concepts

# Concept

1 Total Harmonic Distortion (THD)

2 Triplen Harmonics

3 Skin Effect

Tags

power quality, harmonics, cable sizing
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