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Abstract

Determination of optimal pressure monitoring location is essential to manage water distribution
system efficiently and safely. In this study, entropy theory is applied to overcome defects of previous
researches about determining the optimal sensor location. The previous studies required the calibration
using historical data, therefore, it was difficult to apply the proposed method in the place where the
enough data were not available. Also, most researches have focused on the locations to minimize cost
and maximize accuracy of the model, which is not appropriate for the purpose of maintenance of the
water distribution system. The proposed method in this study quantify the entropy which is defined
as the amount of information calculated from the pressure change due to the variation of discharge.
When abnormal condition is occurred in a node, the effect on the entire network is presented by the
entropy, and the emitter is used to reproduce actual pressure change pattern in EPANET. The optimal
location to install pressure sensors in water distribution system is the nodes having the maximum
information from other nodes. The looped and branched networks are evaluated using the proposed
model. As a result, entropy theory provides general guideline to select the locations to install pressure

sensors and the results can be used to help decision makers.
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Fig. 3. Cherry Hill Network
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Fig. 4. B Water Distribution Network of A City

Table 1. Verification of PDF for Pressure Influence Matrix

Node Probability distribution type
No, | Method NOR GAM?2 GEV GUM N2 LN3
e OK. OK. OK. OK. OK. N.G
1 K-S OK. NG OK. OK. OK. NG
PPCC OK. NG NG NG OK. NG
e 0K N.G N.G OK. OK. N.G
2 K-S 0K NG OK. OK. OK. NG
PPCC 0K NG OK. OK. OK. NG
e 0K OK. OK. OK. OK. N.G
3 K-S 0K NG OK. OK. OK. NG
PPCC 0K NG OK. NG OK. NG
Ma qdek sl g gENsE dEevz w2 gokstel ARACA Ak Aol Hheasi,
Aol B Qe B4 A /RGRYe] D7k fAR Almas gl e A9 Sle) ddel Wgdmhe
qye Aees) assh Apan, Aokt AR 2 Table 200 Ut ik
o] Zpo]7} ML Cherry Hill network® 2} A7 Ao GE7} 7b4 2 dhe 6w d7oln], 68, 63, 79 2 61
o] F dE=ZI el Zol7t A7] wiite] Lol uh H Ao FAR Ao sy #dol xshd 3
o] e E Tetd 4 = Smart-pipe 2 EE A A -l JgS Wol Fi Y& o= Yehyorn
A FAEHE AAEO olE R Aol Utk aEER Al2="l f21EE] SACA B AEHE getet 5 Qe
AX L] AR A meE 1 FH AA] A E dE Smart-pipe & AX|st] A HE|sH= Ao] vz

Table 2. Entropy Estimation Results for Cherry Hill Network

Giving Entropy Receiving Entropy
Rank Node Entropy Rank Node Entropy
1 6 284.62 1 28 267.17
2 68 280.13 2 38 267.17
3 63 280.12 3 32 267.17
4 79 280.12 4 67 267.13
5 61 280.12 5 1 264.01
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Entropy
275.73
275.73
273.33
272.90
272.89

Receiving Entropy
Node
1513
1514
1512
678
673

Rank

Entropy
279.07
279.05
279.04
279.03
279.03

Giving Entropy
Node
674
636
685
690
689

Rank

Table 3. Entropy Estimation Results for B WDN in A City
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