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Prediction of Tidal Regime According To Garolim Tidal Power Plant
operation

Sok Kuh Kang, Kwangsoo Lee, Jin Soon Park, Ki-Dai Yum, Kyung Tae Jung, Chan Joo Jang

Tidal regime change with general hydrolic condition change is examined, according to Garolim Tidal Power Plant (TPP) operation. Numerical
model has been developed for the Yellow and East China Seas region, in order to consider the tidal regime change by the TPP operation. The changes of tidal
elevation and tidal current inside the Garolim bay are also investigated in details, along with examining the change of the tidal flat area with operation. The field
measurement for the tide and current have been carried out for the validation of the numerical model and for understanding the state of current system in the
present state.
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Nomenclature LME

UVv): current component, m/s

g: gravity accdleration, m/s S Helel X3 7HZ RS A 197040 of2h= 1
. AFAR] EAT 2HEA 0 Q8 ghatollA] fejet e

subscrip FHAR 23 ol k. dEtsifAT A A 19709

TPP: tidal power plant olglZ 7}z et UL et 7 Bl ZAIE B3 28

n :surface elevation of water

(L+k-h') : modification factor by earthtide W 7FEAI9] AL S Hslel 2R A AT T)ES

2007.6 Vol.3, No.2 | 3



A

SESi,
Srf-s AR Foke] A & AGE Slel AL

2 712 9vkE Zeldt A7 ddie B2 - 5ol

ol 2dlg A LS :

HAZAAE 7hAEH GA7PAAA A A8 (Fetched variable

grid system)% X—?%—, 7é7l‘1‘41 ZFERNE QoA o] Ad4

o

=4 4123}7] Qfato] ARSE A Al O]'EHQ} % PO] 22
%-’F Bt B4 Al AupdA Aol g

< F7Fsteiet, A Al Qo] whE X3 (Coriolis
force)?t ¢ - A= $H¢l 7]22(Tide generating force)<
1#s}7] Hste] A HEEA (Spherical polar coordi —
nate system)3ll 7|38k,

AU, 1 o U 1 2 UV, _
+RCOS¢' ax(T)"Lﬁ a¢(T)_

._gh o

UVtan ¢
TTRh

UJU=ve

+20Sin ¢ V'Kb he

+Fy 1

N, 1 2,0/, 1 o Vo, _
En Rcos ¢ ax(T)Jrﬁ a,zs(T)_

B2 =(1+k-h)e)

VUV
hZ

+ Vtan ¢

Rh *F

-2psin ¢ U-Ky, 4 @

a;7+aU 9(Vcosg¢) -0

Rcos ¢ t 4

AN X, ¢, h, i A, S BT, 24, 3459
Weke 217} el U, V, RE A%, 915 9% 934, 4

4 | ARidollX]

TR 242 LEhdt), siAH kAl 24 Kb—g/Czi’ﬁ
gt Y74 E CE Chezy ATE Yehdth (L+k-h)=
Earth tideo| 23+ Modification factoro|t}, 7]%E 61"\9}
43 W7 8AHF) Kang et al.of] A|A1E vl 7t

471 224 H] 18 =412 ADI(Alternating Direction
Implicit) 7]"-& o]-§-ste] 2Hats} stglom vjAge) A2l
Ed3} Side feedmg techniques ARESHE 1 2847H=
o9 $7-Kang et al.”) ® th] G789 ARl 54
o7 Aarjo] g}

Asf 9 sl Aot OHOWO] -§- EfAlste] 24
Sz Lol Ao el m, Z2 4= km W99 Ho U 24
HE mjols}7] flsiie SET ARPY Al2glo] asit), o

o4t 528 flste] & e Folalets ooz 7

Fig.1 Extended fetched grid system for Yellow and East China Sea
model.
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Fig. 2 Grid system of the Kyunggi Bay.
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Fig. 4 Station map for tide and tidal current, mooring buoy.
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Fig. 6b Flood current field with TPP operation.
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Fig. 6a Flood current field with TPP operation.
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Fig. 7a Monthly mean current change (TPP operation-present
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A 2R ES ety 2RHE AL A4
H2A7] oF o, oz Tale A S T 2ot
afiseoll ol okl = 97F L A WEEA AL
A7) wo] d/deel 22 2AKE W rh ARG £
FAIEAL Qo] 227 S4EA "ok

7R - Fof o] A Q) Mok} Fig. 7o) vehd Hiet
4 T 2L Yo FeRolAe
ARk o ofgte= SA4o] e, 240 dYdibe
e S Enh =g YRR daEs 9% FeR

N

N
i)
:\.o
I
e
£
N
oo
ot

3}= Fig. 8¢l AlAeHTt

AAE oF 1 E7ke] AXPATIE & wf Az7]ofli= vhjet
ghe] o] 4291217} 3m i €jolut tiz 7ol 42912k 4~5me]l ©]
2o A 921 5mell sk AS & = ok 2t

A dehhs 22AAZE 8-9U%)ole A ARt

e

H| H m

5 HHIHE £ HH
TR

Ak Paom bt

=y

Fig. 8 Sea level, transport change through turbine and sluice with
TPP operation over 28 days.
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Fig. 9b M2 coamplitude line after Garolim TPP operation. (cm).
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