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In this study, an optimization technique was developed from the application of allocation rule. The results ob-
tained from the water supply analysis and reliability indices analysis of Andong dam and Imha dam which are

consist of parallel reservoir system are summarized as the followings;

Allocation rule(C) is effective technique at the parallel reservoir system because results of the water supply
analysis, storage analysis and reliability indices analysis is calculated reasonable results. Also, reliability indices
analysis results are not sufficient occurrence based reliability or quantity based reliability. Thus reliability indices
analysis are need as occurrence based reliability, quantity based reliability vulnerability, resilience, average water
supply deficits and average storage. And water supply condition is better varying water supply condition than

constant water supply condition.
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Fig. 1. Statistic characteristics of the Andong dam
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Fig. 2. Statistic characteristics of the Imha dam inflow
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Table 1. Classification of reservoir analysis conditions

Classifications Initial condition Water ‘sgpply
condition
DC1 Normal st Constant
orm storage
DC2 Pool SIOTAgE Iy iation
DC3 Constant
Average storage —
DC4 Variation
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Table 2. Comparison of the Andong dam allocation coefficients

Normal pool storage condition Average storage condition
DCl1 DC2 DC3 DC4
Months rule(A) | rule(B) | rule(C) | rule(A) |rule(B)|rule(C) | rule(A) |rule(B) |rule(C) | rule(A) [rule(B)|rule(C)
1 059 | 0.775 | 0578 | 0602 | 0739 | 0578 | 0595 | 0.772 | 0563 | 0602 | 0.734 | 0.563
2 0596 | 0.769 | 0572 | 0603 | 0.733 | 0572 | 0596 | 0.759 | 0548 | 0.603 | 0.722 | 0.548
3 059 | 0.752 | 0552 | 0601 | 0.716 | 0552 | 0595 | 0.742 | 0528 | 0601 | 0.705 | 0528
4 0.596 | 0.781 | 0.590 | 0607 | 0.750 | 0590 | 0598 | 0.778 | 0.572 | 0607 | 0.747 | 0.572
5 0599 | 0.766 | 0631 | 0608 | 0.780 | 0.631 | 0.600 | 0752 | 0614 | 0608 | 0.766 | 0.614
6 0593 | 0691 | 0600 | 0602 | 0.755 | 0.600 | 0591 | 0.673 | 0581 | 0602 | 0.739 | 0.581
7 0693 | 0625 | 0491 | 069 | 0675 | 0491 | 0698 | 0611 | 0478 | 069 | 0.661 | 0.478
8 0683 | 0580 | 0484 | 0682 | 0668 | 0484 | 0684 | 0.555 | 0.460 | 0.682 | 0.645 | 0.460
9 069 | 0632 | 0482 | 0684 | 0664 | 0.482 | 0.696 | 0.610 | 0461 | 0684 | 0.643 | 0.461
10 0.700 | 0691 | 0474 | 0689 | 0653 | 0.474 | 0.702 | 0.686 | 0.468 | 0.689 | 0.647 | 0.468
11 0.708 | 0.728 | 0505 | 0697 | 0679 | 0505 | 0.711 | 0.724 | 0500 | 0697 | 0675 | 0.500
12 0.706 | 0.743 | 0524 | 0.704 | 0697 | 0524 | 0.710 | 0.746 | 0521 | 0.704 | 0.693 | 0521
average 0647 | 0712 | 0540 | 0648 | 0.709 | 0540 | 0.648 | 0.701 | 0525 | 0.648 | 0698 | 0525
Refill season ave.| 0.632 | 0.745 | 0558 | 0.635 | 0.723 | 0.558 | 0.633 | 0.737 { 0.544 | 0.635 | 0.714 | 0.544

Table 3. Comparison of the Imha dam allocation coefficients

lassifications Normal pool storage condition Average storage condition
DC1 DC2 DC3 DC4
Months rule(A) [rule(B)|rule(C)| rule(A) rule(B) |rule(C) | rule(A) |rule(B)| rule(C) | rule(A) {rule(B)rule(C)
1 0238 | 0213 | 0422 | 0.231 | 0.261 | 0422 | 0.238 | 0.218 | 0437 | 0.231 | 0.266 | 0.437
2 0.237 | 0218 | 0428 | 0.231 | 0.267 | 0428 | 0.238 | 0.228 | 0452 | 0.231 | 0.278 | 0.452
3 0.238 | 0.231 | 0448 | 0232 | 0.284 | 0448 | 0238 | 0.241 | 0472 | 0.232 | 0.295 | 0472
4 0.237 | 0.208 | 0410 | 0226 | 0250 | 0410 | 0236 | 0.211 | 0428 | 0.226 | 0.253 | 0.428
5 0.234 | 0.228 | 0.369 | 0225 | 0.220 | 0.369 | 0233 { 0.243 | 0.386 | 0.225 | 0.234 | 0.386
6 0.241 1 0305} 0400 | 0231 | 0.245 { 0400 | 0242 | 0322 | 0419 | 0.231 | 0.261 | 0.419
7 0.307 | 0375 1 0509 | 0.305 | 0.325 | 0509 | 0.302 | 0.389 | 0522 | 0.305 | 0.339 | 0.522
3 0.312 | 0420 | 0516 | 0318 | 0.332 | 0516 | 0.316 | 0.445 | 0540 | 0.318 | 0.355 | 0.540
9 0.304 ] 0.368 | 0518 | 0.316 | 0.336 | 0518 | 0.304 | 0.390 | 0539 | 0.316 | 0.357 | 0.539
10 0.300 ] 0.309 | 0526 | 0.311 | 0.347 | 0526 | 0.298 | 0.314 | 0532 | 0.311 | 0.353 | 0532
11 0292 | 0.272 ] 0495 | 0303 | 0.321 | 0495 | 0.289 | 0.276 | 0.500 | 0.303 | 0.325 | 0.500
12 0294 | 0251 | 0476 | 0.296 | 0.303 | 0476 | 0.290 | 0254 | 0479 | 0.29 | 0.307 | 0479
average 0.270 | 0.283 | 0.460 | 0.269 | 0.291 | 0.460 | 0.269 | 0.294 | 0475 | 0.269 | 0.302 | 0475
Refill season ave. | 0.257 | 0.248 | 0442 | 0.254 | 0.277 | 0.442 | 0256 | 0.256 | 0.456 | 0.254 | 0.280 | 0.456
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Table 4. Comparison of Water supply analysis
Conditions Normal pool storage condition Average storage condition
DC1 DC2 DC3 DC4
Classifications rule(A) |rule(B)|rule(C) | rule(A) | rule(B) {rule(C)| rule(A) |rule(B){rule(C) [rule(A)|rule(B)| rule(C)
Andong
7 7 6 5 5 6 7 7 6 6 6 7
Water dam
supply Imha
ey iy 12 10 12 11 10 11 12 11 13 11 11 12
frequency | control
somt. | 15 14 14 14 13 14 15 13 15 15 14 15
Andong | s63 50 | 36996 | 206.84 | 200.45 | 21104 | 13052 | 36358 |359.36 | 296.84 | 262.16 | 272,62 | 203.12
Water dam
3‘;%%‘@ Ié‘;“; 376.24 | 361.05 | 342.28 | 346.43 | 34850 | 322.00| 376.24 |377.67 | 303.19| 346.43 | 360.62 | 335.88
(10
m) ngit;‘gl 739.82 724.01 | 639.12 | 546.88 | 55954 | 452.52 | 739.82 | 737.03 | 600.03 | 608.59 | 633.25 | 539.01
Average Agggg 64330 | 643.06 | 62850 | 680.47 | 682.49 [671.24 | 634.30 | 536.98 | 524.60 | 525.78 | 526.60 | 51857
torage
(IO%mg/Mom Iga’?rf‘ 270,70 | 270.35 | 264.64 | 267.41 | 273.16 | 264.81 | 270.70 | 221.10 | 208.27 | 216.48 | 222.67 | 215.88
Average Aggfr‘;g 14267 | 14265 | 14167 | 14370 | 14383 | 143.07| 14267 | 140.16 | 139.35 | 139.82 | 139.85 | 139.35
stage
(EL. m) Iga{’rf 14538 | 145.44 | 14465 | 144.87 | 14573 | 14457 | 145.38 [ 143.13 [ 141.44 | 142.48 | 143.34 | 14251

ORA
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Table 5. Comparison of reliability analysis
Conditions Normal pool storage condition Average storage condition
DCl1 DC2 DC3 DC4
Classifications rule(A)|rule(B) rule(C)irule(A)|rule(B) irule(C) rule(A )rule(B)irule(C)rule(A) rule (B)rule(C)
Andong
Occurrence dam 89 89 91 92 92 91 89 89 91 91 91 89
based frequency| Imha
reliability dam 32 85 82 83 85 83 82 83 80 83 83 82
%) comrl | 77 | 79 || @ |80 [ | w80 |W| 7| W| 7
Andong
Quantity based dam 93 93 9 9% 96 97 93 93 94 95 9% 96
frequency Imha
reliability dam 86 87 87 87 87 88 86 86 89 87 87 88
(%) control
point 91 91 92 93 93 A 91 91 92 92 92 93
Agg;’;g 043 | 043 | 017 | 020 | 020 | 033 | 043 | 043 | 017 | 033 | 033 | 0.29
Resiliency Ig}a}g 025 | 040 {025 | 036 | 040 | 036 | 025 | 036 {0231 036 | 036 | 033
nggg‘ 020 | 029 | 021 | 029 | 031 [ 029 | 020 | 0.38 | 0.27 | 027 | 0.36°| 027
Aggrorxlng 16.82 | 1651 | 3753 31.19 | 2590 [ 23.72 | 1682 | 1572 | 3753 | 18.23 | 15.19| 29.15
Average water Toh
Supply dgﬁmt darr? 1967 | 627 | 2533|1201 | 6.76 [ 1507 | 19.67 | 9.30 | 2844 | 12.01 | 10.24 | 1845
(10° m*)
Cg{)’ggl 63.96 | 5951 | 72.52 | 5639 | 5823 | 60.18 | 6396 | 55.43 | 6865 | 5757 | 53.25 | 59.18
Andong | 178 | 175 | 341 | 236 | 196 | 216 | 178 | 167 | 341 | 166 | 138 | 309
Vulnerability Iég}rf 358 | 095 {461 | 200 | 102 | 251 ) 358 | 155|560 | 200 | 1.71 | 3.35
cggggl 1454 | 1262 | 1538 | 11.96 | 1147 | 12.77 | 1454 | 1092 | 1560 | 13.09 | 11.30 | 13.45
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