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Study of Line Impedance Stabilization Network for Measurement of Low
Frequency Conducted Emission Characteristics
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2o &4 FAd $HE T, A8 540 /lAAE LISN(line impedance stabilization
network)= Al FgHeh AR oA Ao =& LISNG F3h M el= A 9 kHz o0& AR o lol, 2~9 kHz 9l
o FrgstRYAs F437] % FFol FAlstth B =olAE 2~9 kHzO] W9lolAM 9y dEus, AYEd,
IF(isolation factor), VDF(voltage division factor)®] 57d¢] 2 3}¥ LISNS Al¢tstt). o] 2 18 P2SO(particle two swarm
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Abstract

This study highlights the challenges of supraharmonic emissions in renewable energy systems, that are intensified by the increasing
use of power electronic devices under carbon-neutral policies. The study proposes an improved Line Impedance Stabilization Network
(LISN) for 2~9 kHz range, a spectrum inadequately explored by current standards. Employing the Particle Two Swarm Optimization
(P2SO) algorithm, the paper optimizes the LISN's input impedance, insertion loss, Isolation Factor (IF), and Voltage Division Factor
(VDF) for each stage. The optimized 4-stage LISN, tested in practical settings, aligns with the theoretical predictions, and offers a robust
solution for low-frequency Electromagnetic Interference (EMI) measurements in renewable energy systems and power-conversion circuits.
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Table 1. Frequency range of each LISN standard.

LISN topology Frequency range

MIL-STD-461-G(50 xH)¥ 10 kHz~10 MHz

MIL-STD-461-G(5 ¢ H)P! 150 kHz~30 MHz

CISPR25™ 100 kHz~ 100 MHz

CISPR16-1-2(50 /50 £t H+5 Q) 9 kHz~150 kHz

CISPR16-1-2(50 /50 1 H)P! 150 kHz~30 MHz

CISPR16-1-2(50 /5 L H+1 Q)P 150 kHz~108 MHz
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Fig. 1. Four characteristics diagram using CISPR16-1-2 (50
Q/50 pH+S Q) LISN circuit.
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Fig. 4. Insertion loss measurement procedure.
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