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Resilient Water Networks

Cyber-Physical Systems Water CPS, Singapore
Network sensing :

» Monitor pressure and water quality

» Data acquisition and telemetry
Analytics

» Hydraulic modeling and simulation

» Event detection, localization, and
classification

» Data visualization

Research scope

» Network control

» Sensor placement
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» System vulnerability
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Workflow Nonlinear Network Control Model

Nonlinear model
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Geometric Program

minimize fo(x)
X
subject to  fi(x) <1
hj(X) =1
x>0
Primal Convex
minimize po(Aox + bo)
subject to

pi(Aix + b)) <0
Ajx+b; <0

Axx + bk =0

pi — LogSumExp function
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Lagrange Dual
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Sensitivity Analysis
P (u,v) > p(0,0) = N7

A >0=pi(x*)=0 A =0=p(x*)<0
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Sensitivity analysis
Tradeoff curves:
Demand shedding vs. cost
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Perturbation analysis

Of

(i) Zero demand shedding
(i) Limited resources and collective demand shedding

(iii) Limited and individual demand shedding with low penalties
(iv) As (iii) with high penalties
(v) As (iii) with mixed penalties
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