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System Modeling
The Department 
of the Air Force 
is leveraging 
system models to 
understand and 
manage electrical 
and water capacity 
to meet mission 
requirements 
in a dynamic 
environment.

To support the Warfighter, the Department of the Air Force (DAF) is working to 
better understand the link between energy and water system operations and 
mission assurance. With growing reliance on energy and water, combined 
with increasing external risk to utility systems, a comprehensive analysis must 
connect system operations to mission operations and success. The DAF is 
committed to understanding how energy or water disruptions might lead to 
the degradation or failure of key mission assets and how those disruptions 
could ultimately impact mission execution. Some examples of DAF system 
models and tools are outlined below, designed to help DAF installations not 
only look at baseline performance, but also better understand and manage a 
system’s capacity to meet mission requirements in a dynamic environment.

Modeling Decision Tree 
Modeling can be a cost-effective way to study system operations under 
various scenarios, but it generally requires a greater level of effort and fairly 
robust data. To help installations walk through this process and begin laying 
the groundwork for successful model deployment, SAF/IEE has developed 
a decision tree that will help installation personnel, based on their specific 
needs, decide on the most relevant assessment or modeling tool to enhance 
energy and water resilience. This decision tree goes through the step-wise 
process of ensuring sufficient data, developing exercises and tabletop 
scenarios and carrying out full-scale modeling.

Did You Know...
Modeling provides 

the ability to simulate 
conditions in non-

typical scenarios to 
learn more about 

how the components 
(both built and 

human) can respond 
to events causing 

disruptions.
  

Develop centralized 
repository; measure 

consumption

Update emergency 
response plans; use 
“light-weight” model 

predictive capabilities

Develop resilience 
measures linking IEP 
and ERRE findings

Deploy robust 
modeling 

capabilities

Water Dashboard, 
Mission Water 

Needs Assessment 
Tool, Water Network 
Tool for Resilience

Tabletop
Exercises Hydraulic Modeling
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CHARACTERIZATION



The Department of the Air Force is taking a 
resilience-focused approach to future energy 
and water projects concentrated on providing 
strategic agility for missions and installations.

For more information: 

	 safie.hq.af.mil/InstallationEnergy 
AirForceEnergy	 @AFEnergy

Mission Water Needs Assessment Tool
The DAF is committed to understanding detailed water 
requirements of mission essential functions. In FY21, the 
Mission Water Needs Assessment Tool (MWNAT) was 
developed to target a particular mission set and estimate water 
needs for a subset of installation functions. Critical mission 
sets or missions known to be high water users (e.g. housing), 
are excellent candidates for this tool, especially where water 
needs are not well understood. Capabilities and use cases of 
the MWNAT include:
• Building specific estimation of water needs
• Ability to isolate essential missions or high water users
• Estimation of water needs for non-metered buildings
• Analysis of annual water needs and maximum daily water 

needs
• Comparison of water needed for a subset of buildings to 

known installation consumption

Water Modeling: 
Water Network Tool for Resilience  
During FY20, SAF/IEE deployed a hydraulic model at Hector 
Air National Guard base using EPA’s Water Network Tool for 
Resilience (WNTR). WNTR software allows model users to 
examine the resilience of a water system when impacted by 
major leaks or natural disasters. Work on this model helped 
inform where such a modeling effort would be appropriate 
given the posture of an installation in terms of its water 
data management and governance, as well as the unique 
environmental conditions it may face. The deployment of this 
modeling tool was also instructive in how it demonstrated the 
linkage between modeling results and water distribution system 
resilience findings from Installation Energy Plans and Energy 
Resilience Readiness Exercises.

Grid Modeling: 
Severe Contingency 
Solver
Throughout FY20 and 21, SAF/IEE 
has worked with Los Alamos National 
Laboratory (LANL) to apply their 
Severe Contingency Solver (SCS) 
tool to DAF installations. The SCS Tool 
is a power flow optimization model 
that can assess electrical system 
performance under N-1 and certain 
N-k scenarios at the distribution, sub-
transmission, and transmission levels. 
Under the designated scenario, 
which assumes the removal of one 
or more electrical assets, SCS can 
evaluate the electrical system’s ability 
to maintain power to a facility that 
houses a key mission asset. Over 
the past year and a half, the LANL 
team built and ran SCS models at 
Vandenberg AFB, Hill AFB and Joint-
Base McGuire-Dix-Lakehurst. The 
results of these models have been 
used to examine if off-base priorities 
might impact on-base delivery of 
power as well as how the outputs 
may inform and be informed by the 
Installation Energy Plans.
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Example SCS: Red indicates failed or 
removed electrical assets and the minimum 
load shedding done by the system to 
preserve as many assets as possible. 


