Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2017.18.12.112

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 18, No. 12 pp. 112-117, 2017

Applicability of a new tidal power system
with reduced environmental impact

Young Hyun Park', Daeok Youn™

'Coastal Development Res. Dept., Korea Institute of Ocean Science and Technology
2Department of Earth Science Education, Chungbuk National University

2 2 10 o Gzt AAA olyA Aol digk BAle] FFsta glom, Fare) Aok A AAlelA 2ue]
71 3 A9 F sholnh WA Wae] 2HUAE 0w 77t B A 2 £98 AX 2 S thEsHs o)
Ak o] #FGLE o] FRE g5 2 ALY Fxlo] AAHAY FHE I = Aotk o] o] F & =il
719 vrzA) vhao] 7 3PS H25e Y U 7)1ES Mot 28bd TR Ao Hesla FeAs #
Aateich AE z8uhAd 7]4-2 Dynamic Tidal Power (DTP)2 B3tk 218 2wt 7149 A Ao} &g
T BFssteg e ZRagls AMEth A8 2Ed 71ES site 2 RE 4 kme] & AT ¥ 59
YoM g -o o3 s dAE o] fate] WS A Bt o] 2o R ZAp| 2o JkE HH S & 4 glo,
ZA7F 22 A el A g e Ao oiEch wERA WA g uiutES 7HE gavt §lo] A9 FgE Y 5
AE FHE 7ML vk o] Asiehe] A Z2HAPE A3, diEAIZE - lo] Afer FRAR Azt

Abstract Interest in the development of renewable energy sources has been increasing over the past 10 years and
the west coast of Korea is one of the most favorable regions for tidal power. Barrage type tidal power is representative
of the experience of installation and operation of such power sources for long periods. However, future projects for
barrage type energy sources are either delayed or closed due to their environmental impact. For this reason, we
applied a new tidal power technology with minimized environmental impact to a candidate area in the west coast and
then analyzed its feasibility. The new tidal power technology is called Dynamic Tidal Power (DTP). Because its
verification is impossible both in the laboratory and field, a numerical model is used for the evaluation of DTP. This
new technology produces tidal power by means of the phase difference caused by diffraction on both sides of a dike
built tens of km away from the coast. Because DTP is theoretically able to almost double the tidal range, it is
expected to be applicable to even a small tidal area. Unlike the barrage type, it has the advantage of reducing the
environmental impact by not enclosing the sea water. The west coast of Korea is close to the metropolitan area and
has a high tidal range and, thus, it is thought to be a suitable candidate for tidal power.
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Table 1. The highest tidal range in the world

Name Highest tidal range (m)
Bay of Fundy, Canada 16.3
Severn Estuary, UK 15
Rance, France 13.5
Inchon, Korea 9.5
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Fig. 1. Maximum tidal range along the Korean Peninsula
for early 2000s (unit is centimeter)
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Fig. 3. Computational grid for DTP simulation and
DTP in the circle
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Fig. 4. Comparison of tidal height with or without DTP
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Fig. 5. The observations of tidal height by DTP (upper:
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