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Assessment of Additional Water Supply Capacity
Using a Reservoir Optimal Operation Model
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Abstract

The objective of the study is to develop a reservoir optimal operation model and to suggest the
appropriate amount of additional water supply and optimal operation rule. The model uses multiple
objective function and a global search method, SCE-UA method. The objective function is set up to
maintain the storage at target level, to satisfy the water demand, and to maximize the hydropower
product. To evaluate the model’s applicability, the model was applied for allocating the optimal water
depending on storage level changes of Seomjin dam. The results comparing optimal operation and
historical data showed that hydropower product increased from -2.29 % to 1461 %, -594 % to 3.98
%, and -043 % to 6.35 % with varying target levels in wet, dry, and normal period, respectively.
Also, The model was applied for assessing water supply capacity of Seomjin dam to satisfy
increasing water demand. The dam was operated by the model on consideration of downstream flow
as 0.17, 050, 0.70, 1.0, 15, and 3.0 m®/sec. The results showed that in case of operating the dam with
downstream flow less than 0.70 m/sec and with target water level lower than 194.0 m, hydropower
product was more than the historical operation data and existing amount of water supply was less
influenced.

keywords : Optimal water allocation, Global search method, Seomjin dam, Water supply capacity,
Multiple objective function
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Fig. 1 Flowchart of reservoir optimization model
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122.01
119.90
-1.74

91.84
90.76
-1.19

Verification

12.25
12.22
-0.23

98.85
96.09
-2.0

Calibration
131.85
128.26

-2.0

87.06
2.0

85.33

Table 1. Validation results of hydroproduct computation model
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Table 2. Comparison of operation results observed and simulated in dry period (1993 ~1995)

Target water level(m)

Operation results 188.68 19150 194.00 196,50
Sim. 245,05 243.29 228.44 221.69
Hydroproduct
W) Obs. 235.68 235.63 235.68 235.63
RE (%) 3.98 3.23 -3.07 -5.94
Sim. 1,209.18 1,212.40 1,212.38 1,207.97
Total release
10 Obs. 1,119.00 1,119.00 1,119.00 1,119.00
RE (%) 8.06 8.35 8.34 79
Aeopd ke v)ws] B ZEASY7) 188368 m mrolm, Ax A 30414 GWh, WEILe
o] 7o) 2450 GWhZ 7P 2 wxgks ngon o 16768 Wk mlolth. Bx A54dd HA o oA
= AHEA g HE} oF 4 % g Axtolr) Fo A AT | ~10.37 % FAE AAE
Table 3& Z471¢ 19635H 199819 Fd#S eERG, B3 A4 ‘%}ﬁ%& vjns] By 53

™, AH WHFS 37041 GWh

o molt, BE A9 HH &

A Hoh -229~1461 % FgE Z#AE Vet

E AFAE AT vlws) nw,

ol 4245 GWh&E 71 2 b3S
&

olE a—it‘e‘ A EE} °F 15 % 8 éﬂro

Hylom,

o] e BHyon, A 4‘%‘@‘—* B} oF 104 %

L e Aol

L3 Fig. 2 and Fig. 32 #5719 354710 A8 23y

= & o) &steq AFAE $H9E AT 9 Fad
A¢$] Wgel AE A48 vugk Aolg. @59
A Aol AF A5 E v BE XY
S A9 AE A5 2del|l F Aolg WERA

& geth o) o] 712k Bt ol A ks A

o 9 B} v A7)k dAstel bRt gle v

g} Zhol AZ7) wFoltt. ole} &l F7

Table 3. Comparison of operation results observed and simulated in wet period (1996 ~1998)

Operation results

Target water level(m)

183.68 191.50 194.00 196.50
Sim. 42454 409.06 380.73 361.92
Hydroproduct
(CWh) Obs. 370.41 370.41 370.41 370.41
E (%) 1461 10.43 2.79 -2.29 -
Sim. 1,831.33 1,810.97 1,792.51 1,768.61
Total release
(10°m%) Obs. 1,783.36 1783.36 1,783.36 1,783.36
RE (%) 2.69 1.55 0.51 -0.83

Table 4. Comparison of operation results observed and simulated in normal period (1999~2001)

Operation results

Target water level{m)

188.68 191.50 194.00 196.50

Sim. 412.01 434.00 435.00 419.32

Hydroproduct
(GWh) Obs. 394.14 394.14 394.14 394.14
RE (%) 453 10.11 10.37 6.39
Sim. 1,783.14 1,757.23 1,713.05 1,669.62

Total release
(10°m) Obs. 1,676.75 1,676.75 1,676.75 1,676.75
RE (%) 6.35 4.80 2.16 -0.43
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500

400 |

300 [
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Table 5. Comparison of operation resuits observed and simulated varying downstream flow
and target water level (%)
Downstream Target water level (m)
flow Operation results 18868 | 19150 | 19400 | 19650
(CMS) ,
0.17 Hydroproduct (GWh) 1048 1051 1041 99.2
' Agricultural water (10° m°) 110.3]  107.7] 1045 99.7
0.50 Hydroproduct (GWh) 102.6 102.7 101.8 97.4
' Agricultural water (10° m°) 1084 1069! 1028 97.9
0.70 Hydroproduct (GWh) 1008 1015 1005 95.5
' Agricultural water (10° m°) 1072]  1045] 1012 96.5
100 Hydroproduct (GWh) 99.5 99.5 99.0 94.1
‘ Agricultural water (10° m%) 105.1 102.4 99.3 94.5
150 Hydroproduct (GWh) 955 945 936 89.4
' Agricultural water (10° m®) 101.6 99.0 9.6 91.1
300 Hydroproduct (GWh) ’ 33.8 83.1 83.3 78.1
: Agricultural water (10° m°) 91.8 89.0 86.0 81.4
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