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Abstract: By

transportation in long distance, a reliability model was

studying the pressured gravity water
proposed with the fulfillment of water demand (the ratio
between water delivered and water demand) as the reliability
(R.) quantitative index. A case study was made of the model
in simulating the system reliability variety in different
connection pipe distance(CPD) during failure states due to the
unavailability of a pipe by taking into account the probability
of the failure events. The result shows as the number of the
connection pipes goes on, the system reliability begins to
stabilize; with the same connection pipe distance, a longer
transportation distance results in a lower system reliability
and the reliability difference caused by transportation distance
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reduces with the decreasing of the connection pipe distance.
Based on the above, the connection pipe distance was
quantitatively calculated under the required reliability of the
long distance pressured gravity water transfer system., then,
the reference value of the connection pipe distance was
which

provides the basis for improving the long distance water

proposed during different transportation distances,

transportation.

Key words: gravity pressure flow; long distance water

transferring; connection pipe; reliability; modeling
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Fig.3 A sketch of water transmission system working condition
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IR B RE T LA SR P B ST bR LR BT N RE IR (16) T3 5 K BE ok 20,40, 60«1,
{RIER 100%. HEE L FMAE L L, BEGRELE 200 km I, AR K R ST Har i Nk IEE
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Tab.1 Results of the reliability modeling

L=40 km L=60 km L=280 km L=100 km
i Cro/km R. Cro/km R. Cro/km R. Cro/km R.
0 40. 00 0. 661 60. 00 0. 565 80. 00 0. 493 100. 00 0. 438
1 20. 00 0,714 30. 00 0,617 40, 00 0.538 50. 00 0,474
2 13. 33 0. 755 20. 00 0. 663 26, 67 0. 585 33.33 0.518
3 10. 00 0. 786 15. 00 0. 700 20. 00 0. 625 25. 00 0. 558
4 8. 00 0. 810 12. 00 0. 730 16. 00 0. 657 20. 00 0.592
5 6. 67 0. 829 10. 00 0,754 13. 33 0. 685 16. 67 0.621
6 571 0, 844 8.57 0,774 11,43 0. 708 14. 29 0. 647
7 5. 00 0. 857 7.50 0. 791 10. 00 0.728 12.50 0. 669
8 4. 44 0. 868 6. 67 0. 805 8. 89 0.746 11.11 0. 689
9 4. 00 0. 877 6. 00 0. 818 8. 00 0.761 10. 00 0, 706
10 3. 64 0. 885 5.45 0. 829 7.27 0.774 9.09 0.721
11 3.33 0. 892 5.00 0. 839 6. 67 0. 786 8. 33 0.735
12 3.08 0. 898 4.62 0. 848 6. 15 0.797 7.69 0,748
13 2. 86 0. 904 4.29 0. 855 571 0. 807 7.14 0,759
14 2. 67 0. 909 4. 00 0. 862 5.33 0. 816 6. 67 0. 769
15 2. 50 0.913 3.75 0. 869 5.00 0. 824 6. 25 0.779
16 2. 35 0.917 3.53 0. 874 4,71 0. 831 5. 88 0,788
17 2.22 0.921 3.33 0. 880 4,44 0. 838 5.56 0,796
18 2.11 0. 924 3.16 0. 885 4,21 0. 844 5. 26 0. 803
19 2. 00 0. 927 3. 00 0. 889 4. 00 0. 850 5. 00 0. 810
20 1. 90 0. 930 2. 86 0. 893 3.81 0. 855 4. 76 0. 816
21 1. 82 0.933 2.73 0. 897 3. 64 0. 860 4,55 0. 822
22 1.74 0.935 2. 61 0. 901 3.48 0. 865 4,35 0. 828
23 1. 67 0.938 2.50 0. 904 3.33 0. 869 4,17 0. 833
24 1. 60 0. 940 2.40 0. 907 3.20 0.873 4. 00 0. 838
25 1. 54 0. 942 2. 31 0. 910 3.08 0. 877 3.85 0. 843
26 1.48 0. 943 2. 22 0.913 2. 96 0. 881 3.70 0. 847
27 1.43 0. 945 2.14 0,915 2. 86 0. 884 3.57 0. 852
28 1. 38 0. 947 2. 07 0,918 2.76 0. 887 3.45 0. 856
29 1. 33 0. 948 2. 00 0. 920 2. 67 0. 890 3.33 0. 859
30 1.29 0. 950 1.94 0. 922 2. 58 0. 893 3.23 0. 863
1.00r © it —o-20km —+40km
0.95 BB G- ——-60km —+80 km
L —— 100 km —#*—120 km
0.90F Ve T —— 140 km ——160 km
0.85k - 5 —=- 180 km —v-200 km
0,800 RN :
o & 0.751 :
0’70_ ............................
065_ ...........
0.60F i
055_ ..................
0.50 — 1 LN LN
0 3 5 7 10 30 50 70 100
n
4 WARGTHE R SEEEHE n HXRE 5 HKEER L.TSE R, S%EHEE CnXRE
Fig.4 The diagram of reliability indicator R. and Fig.5 The diagram of transmission distance L, system
the connection pipe number n reliability R. and the internal of connection pipes

CPD
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(Cop 2o BAEI/KIEE X 20 km W EESEE, T
R , B [7) i /K BE B T e /K BE B R, SR B AH ]
] HE B T A L R BN 5 [RVRE T A S IRl — 3%
T AL EE T, K BE B /N, RGE T 58 MR B
THELEF ) B P U/ o B K B B S B T A B 2 R A
/N,

g5 PR KR 1 K 5 HEAT R4S, TS R
2. 5K REGE Con SRR R, HEMXR.
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Tab.2 The proposed values of Cpp and R, with different L

L=20 km L=40 km L=60 km L=80 km L=100 km
Cpp/km R. Cpp/km R. Cpp/km R. Cop/km R. Cep/km R.
20. 00 0,796 20. 00 0,714 15. 00 0. 700 11,43 0. 708 10. 00 0. 706
6. 67 0. 865 13. 33 0. 755 10. 00 0.754 8. 00 0.761 7.14 0. 759
4, 00 0. 899 8. 00 0. 810 6. 67 0. 805 5.71 0. 807 5. 26 0. 803
1. 54 0. 949 5. 00 0. 857 4.29 0. 855 4. 00 0. 850 3.57 0. 852
1.25 0. 957 2. 86 0. 904 2. 61 0. 901 3.08 0. 877 3.45 0. 856
1. 00 0. 964 1. 29 0. 950 2.00 0. 920 2.58 0. 893 3.23 0. 863
L=120 km L=140 km L=160 km L=180 km L=200 km
Cep/km R. Cep/km R. Cpp/km R. Cep/km R. Cep/km R.
9.23 0, 699 8. 24 0,701 7.27 0.708 6. 92 0.702 6. 45 0.702
6. 67 0,753 6. 09 0,753 571 0.751 5.29 0. 751 5.00 0. 750
4. 80 0. 803 4,52 0. 800 4,10 0. 803 3.91 0. 800 3.70 0.799
3.33 0. 850 3. 04 0. 852 2. 86 0. 851 2. 69 0. 851 2. 53 0. 851
2.03 0. 900 1. 89 0. 900 1.78 0. 900 1. 67 0. 901 1. 59 0. 900
0.93 0. 950 0.93 0.947 1. 07 0.937 1. 20 0. 926 1. 34 0.914
BRI B — @ R BE T, Sk BB /N, RG]
3 &g SRR, ARBUT L SR TR KR T
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R AR 1 5 A [R] 322 38 45 [R) BEAE AN [R) N SR K R 45
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