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Comparative Measurement Results of ELF in Data Centers and Multi-use Facilities
Lising High-Voltage Power Lines

Hyunbong Kim®, Dusik Oh, Jongchan Kim, Sangyoen Lee, Changyong Lim

* Rorea Communication Agency, Republic of Korea

INTRODUCTION

Az digital transformation accelerates with the nse of Al and ¢loud computing, data centers have
eslablished themselves as a core national infrastructure, Currently, approximately 180 data centers are in
operation in South Korea, with abowt 80 more either under construction or in the planning stages.
However, due to concems regarding extremely low frequency{ELF) generated by high-veltage power
limes that supply electricity 1o these data centers, there have been cases where construction has been
delayed or canceled in certain regions. This study aims to alleviate anxiety regarding ELF and provide
objective data by measuring and comparing ELF intensities at data centers and major multi-use facilitics
that utilize the same type of power,

METHODS

In this study, ELF measurements were conducted around data centers by refermng o the IEC 62110
standnrd to measure electromagnetic field intensity in the extremely low frequency (ELF, 60Hz) band.
Measurements were cormied out of six dato centers and four multi-use facilities (hospital, shopping mall,
convention center and hotel).

For cach facility, meusurement points were determined by first measuring ELF intensity at 10-meter
intervals im areas nccessible o the peneral public near the data center, and the point with the highest
measured value was selected. From the selected point, additional measurements were taken at [-meter
intervals toward the nearest adjacent point to determine the final location with the highest ELF intensity.
At this Onal measurement location, ELF infensity was recorded at heights of (.8m, 1.0m, and 1.5m,
depending on the frequency band. The measurement procedure and points are shown in Figurel.
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Figure. 1 Measurement procedurne and point



RESULTS

The results of measuring ELF intensity at six data centers and four multi-use facelities in South Korea
confirmed that all faciliies generated low levels of ELF, around 1% of the ELF human protection
standards.

Data Centers: ELF levels ranging from 0,955 to 6.363 miG were measured, which corresponds to 0.11%
o (1. 76% of the standard limit.

Multi-use Facilities: For facilities such as hospital and shopping mall, the measured ELF values ranged
from 1.60% to 9.736 mG. which is approsimotely 0.19% to 1.07% of the limat

Hoth data centers and multi-use facilities (hospital, shopping mall, etc.} are focilities into which high-
voltage power limes { 154kY. 22.9kV) are mtroduced. [t was confirmed that there 5 ne significant
difference in ELF measurement results between the two types of facilities, as they showed similar
results.

<Table. 1> Measurcment resulis et Data Centers

Data Center A B C (] E F
ELF results 0955 mG | 3568 mG | 2020 mG | 2056 mG | 6363 mG | 5497 mG

=Table 2> Messurement results at Multi-use Facilites

. Ll . ) . Convention
Multi-use Facilite Haospital Shopping mall R Hotel
ELF results 5632 mis L6009 mis 5588 mii 9. 736 m

CONCLUSIONS

This study compared the ELF results between dats centers whose construction s often opposed in Korea
due to ELF concerns snd facilities that are frequently used and preferned by the public, even though
they utilize the same power sources. The measurement results showed that the figures for both tvpes of
facilities were nearly wdentical and were confirmed to be at very low levels compared to the human
protection standards.

These results are expected to serve as usefol data for resobving the public's anxiety regardmg ELF m
data centers and muli-use facilites, as well as for responding to civil complomts opposmg the
construction of data centers, which are key Al infrastructures . In the futere, we plan to measure and
analyze ELF intensities that change over ime through contimuous monitoring of data centers and multe-
use facilities.
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