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Strategic Sustainable Desalination s

. v "
Network: Research Questions s
2@ ' INCOSE
e Competitiveness of renewable desalination over time ? i 18- 31,2010

 Optimal technology choice, location and size of plants ?
e Timing of investments in national assets?

 Water end-use sectors and opportunity cost?

e Related infrastructure impact on economy of KSA?
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PV & RO %
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Electrical energy for mechanical sd. i
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Water-Energy Nexus ‘s
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Research Questions for Network Model

If solar desalination technology can replace traditional desalination,
*  What technologies should be invested in?
*  Where should they be located in the KSA water/energy network?

— Should solar power generation and desalination be co-located or separated?

*  When should they be built?
— Optimal staged deployment

INFINIT model e S

Interdependent Network Flowswith "
Induced Internal Transformation
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INFINIT model
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INFINIT model
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INFINIT Energy Layer oy
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Build up of Energy Layer !F/_\
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Use Case: RS
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Use Case:

Analysis tool - Water Layer

WWW.incose.org/sy
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Energy Layer: Cost & Sustainability Tradeoffs T/i\
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Energy Layer Pareto Front tr. 1
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Summary & Conclusion Sy
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» Logistical approach to electric power system planning 26 INCOSE
»  Allows for the co-optimization of water and power infrastructure by Sl

providing Pareto-optimal investment portfolios.
«  Simplifying assumptions are used to characterize the power
system.

— Realistic operational constraints likely to severely impact the fidelity of
the model.

— Benchmarking is necessary to improve the models handling of the
operational requirements of the power system.

— Temporal characteristics of generation technologies such as ramping
rates, intermittency, and downtime must be addressed.

— Tradeoff between detail of the model representations vs. the feasibility
of the computation and parameter data that can be achieved.

« Temporal Optimization
— Static network flow problem in the spatial dimension.

— Evolution of network over time requires optimal staged deployment of
future infrastructure projects over time.
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Progress: Time-evolving Network
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Power Network as of 2015
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