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Hydraulic Simulation and Safety Assessment of Secondary Water Supply System

with Anti-Negative Pressure Facility
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Abstract: In the last few decades anti-negative pressure facility ( ANPF) has been emerged as a revolutionary approach for sloving the
pollution in the Second Water Supply System ( SWSS) in China. This study analyzed implications of the safety in SWSS with ANPF
utilizing the water distribution network hydraulic model. A method of hydraulic simulation and security assessment was presented which
was able to reflect the number and location of nodes that can be installed in ANPF. Benchmark results through two instance networks
showed that 67% and 89% of nodes in each network did not fit the ANPFs for installation. The simple and pratical algorithm was
recommended in the water distribution network design and planing in order to increase the security of SWSS.
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Flow chart of simulation for SWSS with ANPF
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Fig. 2 Flow chart of evaluation for SWSS with ANPF
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Fig. 3 Schematic diagram of Netl in EPANET
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Fig. 4 Schematic diagram of Net3 in EPANET
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Table 1  Affected nodes list of SWSS with ANPF in Netl and Net3
1 3(

10 11.21.23 15 143, 141. 145
11 10. 12 117 119, 121. 120
12 21, 11 125 125, 153, 127
13 193 195, 113, 267
21 10. 22 207 205. 275. 184
22 10, 21, 12, 32 225
23 10, 12, 13 231
31 239 241, 247. 249

32 243




1 167
2.1 ;
1 6 N
67% ; 3
82 (3)
89%
1
3
3 9
2.2
1 10 12
1 J .
, ( 31. ( ) 2002 28(5): 441-443.
2 J .
32) ( ) 2009 31(3): 64-65.
3 J .
2005 31(7): 81-84.
3 4 ( ) .
( 25. 231, 243, 166) 2007 33(6) - 8750.
5 Pretner A. Optimizing and controlling water supply system:
Athens Pilot Project A . In : Proceedings of the European
; Water Resources Association Conference C . 1997 9: 439-
( 125. 193, 239) 444,
6
I 2006 22(22): 39-42.
7 Tian YM Si Y] Li H et al. Evaluation and optimization of
secondary water supply system renovation J Journal of
Zhejiang University Science 2007 8(9) : 1488-1494.
. ( ) 8
] 2010 (11): 3745.
9 Wu Q Zheng Y Zhao CY et al. Research on the distribution
of bacterium in secondary watersupply systems A . In:
Proceedings of the 2010 4th International Conference
Bioinformatics and Biomedical Engineering ( iCBBE) C
Chengdu: IEEE 2010. 1-4.
10 Smith S W. Secondary water systems for landscape irrigation:
3 issues and opportunities J . Irrigation and Drainage Systems
( 1) EPANET 2009 23(2-3): 125-129.
11
I 2010 26(1): 98-101.
12 J.
2009 25(2): 84-86.
13 Li YF Zhang X N Chen W T. Analysis of the energy efficiency
( 2) of frequency—changing water supply by secondary pressurizing in
residence community J . Advanced Materials Research 2011
243-249: 4778-4782.
14

J. 2007 28(10): 2275-2279.



168 34
15 22 I
J. 2008 24(20): 82-85. ( ) 2002 30(1): 63-65.
16 SCADA 23 Rossman L A. EPANET 2 User's Manual M . Cincinnati OH:
J. 2011 27(4): 50-53. National Risk Management Research Laboratory Office of
17 Research and Development U. S. Environmental Protection
J. 2009 35(8): 9-12. Agency 2000.
18 24 Walski T M Chase D V Savic D A et al. Advanced water
J. 2011 27(22): 42-44. distribution modeling and management M USA: Bentley
19 J . Institute Press 2007. 181-218.
2007 13(18): 55-58. 25  Simpson A Elhay S. A framework for alternative formulations of
20 the pipe network equations A . In: Proceedings of 11th Annual
J. 2011 32(1): Symposium on Water Distribution Systems Analysis C . Kansas
120-124. City USA: ASCE Press 2009. 137-151.
21 . 60 26 Savic D A Banyard J K. Water distribution systems M . USA:

. 2002 19(1): 91-93.

Institution of Civil Engineers Publishing 2011. 145-169.



