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Abstract: The hydraulic path and the dissipated power path
were presented, and the related minimum paths configuration
of water distribution systems (WDS) were obtained by using
the Dijkstra shortest path algorithm and visualized in GIS.
The district metered areas (DMAs) were set up by mean of
flow meters and valves considering pressure distribution,
districts and roads. It is suggested that the flow meters should
be installed in the minimum hydraulic paths and the valves
should be installed in the minimum dissipated power paths to
reduce the impact on the reliability due to pipes closed. The
impacts of DMAs on WDS are evaluated by three types of
performance indices including energy indices, statistical
pressure indices and hydraulic indices. The DMAs structure of
WDS is achieved and, the flows in different DMAs are shown.
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Tab.1 Energy indexes of Jiulong WDS

%’Z Pl()l/kW Pinl/kW chl/kW Ir
KA 2 191. 15 105. 94 2 085. 21 0. 652
431X 2 189. 56 126. 56 2 062.99 0. 582
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Tab.2 Statistical pressure indexes of Jiulong WDS
JEJ1/m X DMA1 DMA2 DMA3 DMA4 DMA5 DMA6 DMA7 DMAS DMA9 DMA 10
Rk KX 37.12 32.31 36. 77 32.56 31. 36 26. 85 30. 27 30. 23 30. 38 30. 86
s IX 36. 62 31.73 36. 80 32. 24 31. 29 26. 49 30. 30 29. 03 30. 32 30. 60
N KX 35. 68 31.75 31. 84 28. 99 28. 79 25. 00 25. 41 16. 04 29. 36 25. 70
X 29. 41 30. 45 31.93 27.59 28. 87 24.18 25.35 14.53 29. 65 25,42
e KX 36. 60 31. 95 35.95 31. 21 30. 44 25. 63 28. 56 28. 06 30. 10 29, 23
X 34.13 30. 77 36. 00 29. 94 30. 37 24. 80 28. 54 26. 85 30. 02 28.92
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Tab.3 Hydraulic indexes of Jiulong WDS
ZH/m X DMA1 DMA2 DMA3 DMA4 DMA5 DMA6 DMA7 DMAS DMAY9 DMA 10
KX 12. 61 7.95 12.02 7.25 6.52 1.70 4. 90 4. 77 6.11 5.50
“ X 10. 66 6.78 12.07 6. 00 6.45 0.97 4. 88 3.75 6.02 5.22
8 KX 12. 60 7.95 11. 95 7.21 6. 44 1.63 4. 56 4. 41 6. 10 5.23
X 10.13 6. 77 12. 00 5. 94 6.37 0. 80 4. 54 3.20 6.02 4,92
KX 0 0 0 0 0 0 0 —7.95 0 0
& S IX 0 0 0 0 0 0 0 —9. 46 0 0
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Fig.4 Block Diagram of Interaction of DMAs
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Tab.4 Flow analysis of DMAs
DMA  Ajit/(L s 1) M/ (Les ) Eis/(Les D)

1 202. 09 0 202. 09
2 351.12 176. 86 174. 26
3 607. 40 267.71 339. 69
4 368. 75 0 368. 75
5 465. 96 160. 35 305. 61
6 572. 38 0 572.38
7 670. 54 335. 48 335. 06
8 611. 94 277. 11 334. 83
9 297.75 0 297.75
10 142. 51 0 142. 51
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