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A Study of Reliability Index Correlation Analysis in
Reservoir Water-supply

Ki-Bum Park
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In this study aims is water supply criteria relations for evaluating the possible performance of water resources
systems. These measures describe how likely a systems is to fail(reliability), how quickly it recovers from
failure(resiliency), and how severe the consequences of failure may be(vulnerability). The performance of a
criteria evaluating with a variety of operating policies illustrates their use. As a result study frequency reliability
and quantitative reliability is linear relations and quantitative reliability is high reliability for equality water
supply policy. As reliability and vulnerability are in inverse proportion to each other. Therefore these criteria
relation analysis can be for Imha dam to variety water supply policy.
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8 B/HARAAE FEe FEaA Mol # dF7E @ o don, 147 2% gEma 24z
& A7E Bedsty] Hste] P AR FAL A o 9 9o glo] AIEE mEH Yd g
AL BEF, ol AAEY A#BAE BN uAd  sde] B ATE £yEEn, AN =0 o
SRt 1 g olgste] NAR(FHIIE, NE o §5FFFEL FrlE) 98 AEEA A
71E, ARPIE), BdE R AYGRE A F & Bon Hodn 59 A8e vl o) w3k ubyyld
FEFEN olF NEAALY FRBAZ AN} o IBAH9Y 4 GE2H o] g3 BuNIAE
=u FHE Fod 712 A5k Storage- Yieldl & d7+Z & o
12 71 AT E% gdon, 49 5 4549 BIFL AT A
Az 8473 AL B d7= dx = = Ao gg Aol Ak win dHIE Ag
deldoz st dgslelen oy 53 g =% FUE, ANE 52 #9F i FAG
FEQg0] A% ARl wet AxAg gryg O 2 ST FAHES GE u glow,
sERsl B@ ATE AP ool gon, U UL AWE WANTE Agsel 424
Fo AFAEES AR g 2 2 ﬁﬁ?ﬂ&?}oﬂl #e ATE FYsit
94, T4 At Qola) 2zel wREd q  EWH WETE £ A7d AgAFed Ny
& 19 EQE Revele 59 dzyge) o AT HE 4Hg st Anedd ddede
AgAN Y HgoR AMFYon, Loucks 57 BT Aol Atk
& g AFA FIASFE dg AMEAE 7]
%@ v} 90m, o[ Fo|E Hashimoto 57, Moy 5%, 2. ATA 29| £
Bayazit 5°, Srinivasan $%1 €8 §43F A% 20 =MW FHe 4% R AR £3
Ao $de 9 APV} AHE BAL HEAT dEAE Ade s A29 dsagd
9 37k7 712E Ed AN v Uk B3 Moy 9o FTEFH o 36k FFol AL i,
5 2o ERASFAYNNE HEsto] Hrpy) @A AFRY HEH FHRP2ZREE o 18k
¢ 98 438 made TNAAD 4 AR AAs D 2o
FAo] BYE BB o4 BRZE v Hu X derde AgE $FTHEFL 497 HUE/ o
ZA RxEAozu gsgdr. E£d Votrubadt P A THFL Az 967GWHo |tk 99 a4
Broza"& A#%E 712 W E(Occurrence-based), A< Table 13 2ot J3fde G57e F &5
N ZHTime-based), %% 7% (Quantity-based)Nz|= B8N FELAFEFo] 249ntzor, - F
A7hA BEe JF2ow £4T20 Bond wa T 269WE/ME, BAES 126190E/E B A
ATE SR o0, Srinivasan §7¢ Moy §Ye)  HAETEA 215 WRE/ S FHEIL Joh
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geos e Ao Hols 5V Hojz O8] 1972dFH 200247449 F 31
Table 1. Imha Dam Characteristics
Level Elevation Stogagse Outglow Power Plan Water supply
EL.m (10°m”) (m’/s) (KW) (Plan Power)
Dead Storage level 124.0 40.119 0.00 0
Low Water level 137.0 123.868 0.00 0
Flood limit level 161.7 514.775 3,379.73 50,000 497 : 10°m*/year
Nomal pool level 163.0 548.191 403553 50,000 (96.7 : GWH)
Flood water Level 164.7 594.736 4,948.98 50,000
Top water level 165.8 626.658 5571.93 50,000
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A2 SFTFH] wE AT XA FRAA HY
G2 116709 BA7IzRe R FAEle Yt £FTFHE 10%371E 17.34m/sY B & 7
FETFFE 20%~-10%2 WFNA AFA 2y HdFrr A, 7ol FFo) B on T
ege AT F 7 AP BHstdon, ool ZFe 79162x10°mwols, BEAFHL 357.880x10°
hE AT ARES AU w. BFFHE 151.9m, L 7297Gwh=
22, 447 B e ‘4“51'_‘;)%‘3]’ L52FHS -10%2 14.18m/s2 & A
2 ATNE datd fog BAgafger T PHETE Vh, SUhT] ¥ 5ol wAsg
dAste] 454l $5ETEAS Frks] A T TEEE 000w, BAAFE 42915
of AEo|4 71Me] A HEC-5 Z32 o] &3} 10°m, B4+ 156.43m, i 22 76.31Gwh
o A% ReePe AAstdrh. we, 8 xza = HERT
ol ¢4 Wed nEY A%EA F £5TEA BFFFY] BaTFE TAFL IEe F
Hae +90%~-10%2 MIAANA FEA Hex 2 AE Beld 3on ot HdHst Fobdd @
oeae AAFdon 11 A%, Wl A g4y oF THP] TUMEE AR AvHes 24498
2ol (%9 A9 & BEUS7) Aol & nz  AAE e Table 29 2k SRS H
#o 51 84x10°m o) FEAFEL 393302x10°m TAFFY A#HBAE Fe 13 2ow, &55H
B4 15449m, B A FS 7557Gwho)th ¥ LIS Fig 29 20
Table 2. Reservoir Operation Results
Water Supply Total Deficit Deficit times | Deficit times | Ave. Storage | Ave. Stages | Ave. Power
(m/s) | (10°m) | (l0days) _| _(vear) 10°m’) (EL. m) (GWH)
I891-20°%) | 140050 | 121 9 320.030 149.19 69.63
1875(+119%) | 131740 18 |9 324.872 149.57 70.11
1859(+18%) 124392 T 9 329.246 149.90 70.54
O I8MA(17°%) | 118522 f 109 | 9 332.736 150.16 70.89
1828(+16%) | 112346 105 9 336.395 150.43 71.24
1812(+15%) | 106046 | 101 | 8 340.029 15070 7157
1796(+14%) | 99840 T_W 93 8 343.839 150.97 71.89
1781+ 13%) | 94580 9 8 347.493 151.23 72.17
17.65(+12°) 89075 87 8 351.159 15150 7250
1749(+11°%) | 84057 | 82 8 354825 151.77 72.79
173AG10%) | 79162 | 8 | 7 357.830 151.99 9
C17070+9°%) | 74937 |76 6 361.962 152.28 73.23
C17020+8%) | 71291 4 6 365.574 152.54 7350
1686(+7%) | 67643 70 5 369.430 15281 73.78
1670(+6%) | 63935 68 5 373316 153.09 7408
1655(+5%) | 60245 | 64 4 376.582 153.32 74.34
1639(+4%) | 96643 | 6l 3 380.152 15357 74,64
1623(+3%) | 53251 | 60 3 383570 153.80 74.89
1607(+20) | 5038 | 5% 3 387.148 154.05 75.15
15920+1%) | 47824 J 5 3 390.147 154.26 75.36
C1s780%) | 418 | s N 303392 154.49 7557
C1560C1°%) | 4576 | 51 3 396.433 154.69 75.69
1544( 206) | 40000 B8 3 399.562 15491 7578
C152903°¢) | 324 | 41 3 402.444 155.10 75.85
1513(-4°%) | 3295 | 4 | 3 405.624 155.30 7592
1497(-5%) | 32955 42 3 408749 155.50 7593
_1481(-6%) | 3437 | 39 3 411626 155.69 75.95
 1465(7%) 280.36 3 3 | 414440 155.87 75.99
14500-8%) | 25766 36 3 417.054 156.04 76.06
 15.34(-9%) 2%/44 | 32 |2 419.907 156.22 76.14
14.18(10%) 22050 31 2 422913 156.43 76.31
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Fig. 1. Comparison of Total deficit and Ave. storage. Fig. 2. Comparison of deficit times.
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Table 3. Reliability analysis Results

Water Supply Ratio
-10% -5% 0% 2% 5% 10% 15% 20%
Time Based 972 96.2 95.3 9.0 94.3 928 90.9 89.2
Relaibility -
%) Occurrence Based 935 90.3 90.3 90.3 90.3 714 71.0 71.0
Quantity Based 98.6 98.0 974 97.2 96.7 95.9 94.8 934
Turnover 9 9 g 7 11 13 23 23
Vulnerability (m'/s) 7.113 7.346 8.689 8.997 9413 9.89%5 10.500 11.574
Resiliency 0.290 0.214 0.173 0.125 0.172 0.162 0.228 0.190
0.35 - 14
03
025 &
-
é ” Bors g
S e 01 3
xi—o—Tlrrebased R e
76 | +| ~@—Occurrence based} + + -~ r 1 - - v 005 ¢ © | —e—Resiliency |’
‘| —=—Quantily based N N T
ol esEeEe 0 0
-9 -7 -5 -3 -1 1 3 5 7 9 11 13 15 17 19 9753113567 9113151719
Water supply ratio(%) Water supply ratio(%)
Fig. 3. Comparison of Water supply and Reliability. Fig. 4. Comparison of Water supply, Vulnerability and
Resiliency.
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Table 4. Relation Equations

Index Equations R?
Water supply-Time based Reliability y=—1.6628x+121.32 0.9764
Water supply-Occurrence based Reliability y=—0.9878x%+27.121x—93.117 0.9171
Water supply-Quantity based Reliability y=—1.062x+114.05 0.9743
Water supply-Resiliency y=—0.0046x>+0.2508x *—4.5127x +27.028 0.8026
Water supply-Turnover y="0.0087x"+1.1476x *— 41.844x + 348.93 0.8979
Water supply-Vulnerability y=0.9043x —5.684 0.9921

¥ x: water supply (m/s).
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Fig. 9 Relationship Water supply and Quantity based Fig. 10. Relationship Water supply and Resiliency.
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Fig. 11. Relationship Water supply and Turnover. Fig. 12. Relationship Water supply and Vulnerability.
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