Open Source Software to Monitor Sensor Networks and Analyze Infrastructure Re

Katherine Klise, Bethany Nicholson, Michael Bynum, David Hart, Carl Laird
Sandia National Laboratories, Alouguerque, NM

Sandia National Laboratories has recently released several open source Python software packages that can be applied to a wide range of sensor network and infrastructure resilience applications. The tools are
currently used by government agencies, industry, and researchers to 1) monitor sensor data and alert system operators of anomalous conditions, 2) determine optimal sensor placement to maximize
monitoring effectiveness and 3) simulate and analyze resilience of water distribution networks. The software tools are built on the Python SciPy Stack, a set of powerful data analysis and graphing packages that

are commonly used by the data science community.

Monitor sensor data and send alerts if sensor

Pecos reading indicate anomalous conditions

Pecos is built on the Pandas data analysis package and provides a
general purpose performance monitoring and reporting tool.

Pecos includes capabilities to: Run flexible quality control tests
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Chama

SENSOR PLACEMENT OPTIMIZATION

Chama includes a set of mixed integer programming formulations to

o maximize monitoring effectiveness

perform sensor placement optimization using Pyomo.

Chama includes capabilities to: Flexible framework integrates simulations from

* Generate/load simulations: Model
simple Gaussian atmospheric
dispersion, or load system model
results from third party software.
Multiple scenarios should be included

third party software
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Simulate and analyze resilience of
water distribution networks

WNTR was developed in response to recent storm and contamination
incidents which caused major disruptions in drinking water service.

WNTR includes capability to: Sampling and pipe criticality analysis
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Pecos has been used to monitor solar panel performance, marine
hydrokinetic experiments, and water quality in rivers.

https://github.com/sandialabs/pecos
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Chama is currently being used to design sensor networks to monitor

airborne pollutants and to monitor water quality in water

distribution systems.

https://github.com/sandialabs/chama

WNTR is currently being used by to analyze water network resilience
for several cities, including Flint, Michigan; Napa, California; and
Tampa, Florida.

https://github.com/sandialabs/WNTR

National
Laboratories




