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Abstract

This study is on the gate operation of dams, which are for the hydropower and multipurpose
in Han River Basin, considering the safety under the emergency.

The results of the study on the safety of dams in Han River Basin associated with the gate
-operation of dams against the design flood flow and the combined inflow are as follows;

1) The empirical formula (1) can be used for gate operation with the informations of
reservoir’'s water level and the inflow.

2) The applicability of the multiple regression formula (2) among the gate opening area,
inflow, water level, and outflow is assured.

3) From the safety analysis of dams for the emergency by the procedures developed in this
study, six dams are safe except Soyanggang, Euiam, and Cheongpyung Dam, but the above
three dams can be safe with the lowering of the starting water level of gate opening by the

pre-discharges.
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¥ 1. Characteristics of Dams in Han River Basin
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NWL (L. m) 1810 103.0 1935 7.5 121.0) 5.0 1er.0 13565  25.5
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% 3. Regression Coefficients and  Correlation Coe-
ficient of Formula{l)

o, Multip-
o | o { A A

Dam ent
Hwa Cheon |— 3838.62 0.18997] 22 66080[0. 79468
Chup Cheon |~ 852.01) 0.12790 - 3. ssam’}ﬁo. 98738
Gong | ~25353. 47 0.00061 131.573630. 97832
Eui Am 1676. 24| - 0.12566 —24. 55,%&'!0- 98258
gheon 194,63 0.13060~10. 829280. 96940
Pal Dang |- 3361.87 0.129.%‘ 127. 218540 97196
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P 4. Regression Coefficients and Correlation Coefficient of Formula(a)

b — & 5| B | B | VauelCom
Hwa Cheon 1 —59216. 80 1.84840 | 0.13929 336. 0822 0.97778
Chun: Cheon — 3668 74 6. 14268 - 022762 37. 0646 0. 99242
So Yang Gang —20859. 79 4.52907 | 0.04019 109. 8459 0. 98371
Eui Am — 1464. 06 1.98114 0. 74480. 22.6763 0. 99613
Cheong Pyung - 50.24 4.42761 0.42234 | 5..40771 - 0. 99686
Pal Dang 8117.71 1. 63871 0. 79267 —314. 4867 0.99242

Formula : O= Byt B AT BT L BoH
ﬁ 5 memum and Maximam Data of 4,10, H in Each ‘Dam

\\ Kange} Gate dmtﬁg M‘” tea -} Inﬂow I(CMS) Watﬁt; Levﬁl Outflow O(CMS)
Dam \“\\\\ Min. Max. Min. Max.. | - Min. Max. | Min. Max.
Hwa Cheon 1 156 161 | 1o17e* | 17s.20 |1s2.51 | 213 | 6668
Chun Cheon 0.5 104 252 | 10320* | 100.35 | 103.45 208 | 10185*
So Yang Gang 7 65 75 | 11994* | 191.15 | 197.7¢* 603 | 5500*
Eui Am 0.5 148 95 | 16280* 68.87 | 71.56 | 300 | 15687
Cheong Pyung 0.5 216 107 | 19685* | 48.57 | 51.67 | 371 | 19072*
Pal Dang 0.5 225 697 | sa2zg% | 23.05 | 26.82% 380 | 30134

*:1984.8.31~9. 4 flood data
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Water Stage (EL m) Max. ‘ Max.
Dam Ma&i{s /Infcl()Jw Outflow M&:’i‘ ‘Sr;z;ge Storage
Tnitial | Flood se (m?/sec) ' (10°m%)
Hwa Cheon 181 | 183 10179 6880 182.31 \ 1030.13
(9500) : :
Chun Cheon 103 | 1049 (ooe0y | osso 103.0 | 16393
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( ); Design Flood Flow, ( )*; Max. Qutflow through the Spillway

— 98 — PN RN



CASE [e]4 mi shs} go] fikih BAKA
7} HHEBKAE 238 HEg Fkl
Kire] Wirst B9 e 2dA A
3% BAMAR £5A9 pkis BAKKA 5
BIMAKAE 2FeA FE WANGA Bk
HIKALE 7 48] CASE Lel4 2 #he} ol
FEERIH (EL 181.5m), ##e(EL 70.5m), i
70 (EL 50.0m)9) Fyski ATRIKGCE TR
walgdch ol% 370 wlel ki WEAKAS)
TERES 2el #5492 HBKE(EL 50.0m)
o4, FEde SERKA(EL 70,06 m)ur} o
7t 2o AKAZ(EL 70.5m)oh A %REA Hol,
b s LEBEel B AL ERim Wetel B
o BEG W Belgnd 489 HIRKR
B OHERARAE A4 8 Rer Az
2o} LR ASelE Sehg WAES
K99l HreiisE e Fof spillway crest(El 185.0
m)utie ¥4 e KAr(EL 18L.5m)7A
FrEEE Fdel Tojokut Hglth. welA &)
o BRI BEfERRMES MiEREE Do 2 HWE
fgol WA A AE Pk BAKE W
2A BE JERDGE FE AHZ FAAA L
W @ Ao Ardt.

wal, B PoRFRERT ol Kz H
dlo] ot KFHEfE #ies} Puls method & 4
L3ho] PAGERRE AAF ML, BM, B9
o W FEEBETAAL AFE £ 60

K
g
v T
v
& 3
- Il
H §
z 10000 200 x
s
2 1N e
~~~~ om
3000 190
1]
<@
~ (§3)
] “ 80
0 10 20 Ao ho 50 60 70 80  (hrs)

18| 8. Inflow, Outflow and Stage Hydrographs in
Emergency (Soyanggang Dam)
(1) Observed Inflow Hydrograph (solid line)
(2) Estimated OQutflow Hydrograph(one point
dashed line)
(3) Estimated Water Level(dotted line)

S5 119854 3]

4850l e, 1 BAKKET BAKKRE
o ke e, B A7l AW KPR 2L
o] &% Aoz vehgeh dEA o F 3
A o] e K Hple] =E KFIERE
Lies A ey Fag Aoz 70t

W TAA (19840 9 FH BA)S B
Ao A WA, WM, AEKLEEE 29
83t Rt | ‘

1) AFHfEE Kkfreh AR 2 RNY +
AAT 670 W (I, B, BERL, FE, W
7, Ase)el e KPR AEES BoRiedt
% ot

2) KMe) BB, AR KEKAL MR
79 SBEEHH A dofxl ReE B
AGERFE AAY A o BRI R
9 ok

3) & Bigeel A Qo KM KHs gk

7.8 B

B ke sgoz dojnl RS Eeew
o3t 2w
SERF TS AT EREETAAY 4 9e
wAre ok 2% R2stgov, BB, X
W e frAkt MMEGEAREE o2 ETA
20 JRAE A AKPIHRfEO] o FolHoF ¥ Aolvh.

2 XM

1. Windsor, J.S., “Optimization Model for the Ope-
ration of Flood ConXol \Systems,” Water Resour.
Res., Vol. 9, No. 5, 1973, pp.1219~1266.

9, Yazicigil, H., “Optimal Operation of a Reservoir
System Using Forecasts,“ Ph. D. thesis, Purdue
Univ., West Lafayette, Indiana, 1980.

3. Young, Jr., G.K., “Finding Reservoir Operation
Rules,” J. Hydraul. Div., Am. Soc. Civ. Eng.,
Vol. 93(HY6), 1967, pp.297~321.

4. Hall, W.A., W.S. Butcher, and A. Esogbue,
“Optimization of the Operation of a Multiple-
Purpose Reservoir by Dypamic Programming,™
Water Resour. Res., Vol. 4, No. 3, 1968, pp.
471~477.



10.

11.

12.

13.

Roefs, T.G., and L.D. Bodin, “Multireservoir
Operation Studies,” Water Resour. Res., Vol.
6, No. 2, 1970, pp. 410~~420.

Gablinger, M., and D.P. Loucks, “Markov Models
for Flow Regulatian,” J. Hydraul. Div., Am.
Soc. Civ. Eng., Vol. 96{HY1), 1970, pp. 165~
181. :

Harboe, R.C., F. Mobasheri, and W.W.G. Yeh,
“Optimal Policy for Reservoir Operation,” J.
Hydraul. Div., Am. Sec. Civ. ‘Eng., Vol. 96
(HY11), 1970, pp. 2297~2308

Loucks, D.P., and L.M." Falksén, “A Compatison
of Some Dynamic, Linear and Policy Iteration
Methods for Reservoir Operation,”  Whater Reso-
ur. Bull., Vol. 6, Ne.:3, 1970, ibp. 384~400.
Joeres, E.F., J.C. Liébman, and C:S. Revelle,
“Operating Rules for Joint Operations of Raw
Water Sources,” Water Resotr. Res., Vol, 7,
No. 2, 1971, pp. 2256~235.

Croley, T.E., “Efficient Sequéntial Optimization
in Water Resources,” Hydrol. Paper 69, Colo.
State Univ., Fort Collins, 1974.

Askew, A.]., “Chance-Constrained Dynamid Pr-
ogramming and the Optimization of ‘Water Res-
ources System,” Water Resour. Res., Vol. 10,
No. 6, 1974, pp. 1099~ 1106.

Rossman, L., “Reliawmty Constrained Dynamic
Programming and Randpmized Release Rules in
Reservoir Management,” Water Resour. Res.,
Vol. 13, No. 2, 1977, pp.247~255.

Colorni, A., and G. Fronza, “Reservoir Manag-
Water
Resour. Res., Vol. 12, No. 1, 1976, pp. 85~88,

ement via Reliability. Programming,”

— 100 —

14.

15.

16.

17.

18.

19.

20.
21.

22.
23

24.

Hall, W.A., G. Tauxe, and W.W.G., Yeh, “An
Alternate Procedure for the Optimization of
Operations for Planning with Miﬁiﬁiﬁle-River,
Multiple-Purpose Systems,” Water Resour. Res.,
Vol. 5, No. 6, 1069, pp. 1367~1372.

Jatobsen, D., and D. Mayne, Diferential Dyn-
amiic Programming, Atademic, New York, 1970.
Dyer, P., and'S. McReyholds,' The Computatio-
nal Théory of Oplimal' Control, Abaddmmic, New
Yotk, 1970.

Lakson, R.,' State Incrément Dynamic Progra-
mming, Elsevler, New ‘York, 1968

“Turgebn, A., “Optimal Shori-Term Hydro Sche-
duling from the Principle of Progressive Optim-
ality,” Water Resbur. Res., Vol. 17, No. 3,
1981, pp.481~486.

Wasini, 8.A., and P.K. Kitanidis, “Real-Time
Forecasting and Daily Operation of a Multires-
ervoir System During Floods by Linsar Quadr-
atic Gaussian Control,” Water Resour. Res.,
Vol. 19, No. 6, 1983, pp. 1511~1522.
WILBARERA, o HOERE. 1083 12.
WITHAREHBT, 8 HEE (1984 8. 30~9.4),
1984.

BILBORBEHIBT, BILBK IR, 1982. 12.
Kleinbaum, D.G., and L.L. Kupper, Applied Re-
gression Annlysis and Other Multivariable
Methads, Duxbury Press, North Scithate, 1978.

‘Nitional Environmental Reséareh Coluncil, Flood

Studies Report Vol. [, I, I, Whitefriars Press,
London, 1975.

(#%4%:1985. 1. 4)

P BN RS



