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 NAVAL POSTGRADUATE SCHOOL

d]The Nayal Pﬂstgraduate School
; ,H]ISSID[I educating students

NP5 MISSION - OPNAVINST 5450.210D

Programs: "Provide relevant and unique advanced
education and research programs to increase the combat
effectiveness of commissioned officers of the naval service
to enhance the security of the United States.”

Research and Faculty: "In ELIFIFII;H: ofthe foregoing, and to
sustain academic excellence, foster and encourage a
program of relevant and meritorious research which both
supports the needs ofthe Navy and Department of Defense
(DOD) while building the intellectual capital of NP5

faculty.”
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# NAVAL POSTGRADUATE SCHOOL

NPS fulfills the graduate education

needs of the Department of the
Navy, DOD, and U.S. Government.

» In-residence and Distance Learning (DL)

= Master's, Ph.D., Engineer, MBA, EMEA, more
= Biennial program reviews by flag-level sponsors

= Subspecialty and professional education

= Professional certifications

= Joint Professional Military Education

» (Civilian Instruction (CIVINS)
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NPS has a long, rich history in the
pursuit of innovative education in
support of national security.

1909 - Foundedat the 1.5, Naval Academy

1951 - Movedto Monterey

1951 - Operations Research department

1956 - Systems Management department

1972 - National Security Affairs department and
Warfishting curricula (anti-submarine warfare)

1996 - Information Warfare curriculum

1999 - Joint Professional Military Education campus
2003 - Homeland Security curriculum

2004 - Information Operations curriculum

2011 - Cyber Systems and Operations curriculum
2012 - EnergySpecializations
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NPS was recently awardec
a 10-year reaccreditation,
the longest term achievable.

WASC Western Association of Schools
and Colleges

ABET Accreditation Board for Engineering
and Technology

AACSE  Association to Advance Collegiate
Schools of Business

MASPAA MNational Association of Schools of
Public Affairs and Administration
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Resident
Degree
Students

Average on Board
AY 2013

Total Resident: 1,636

75045 1.5, uniformed

SErviCces
13% International

12% Government
Civilian

Resident Degree Student Enrollment
AY2013 - Average on Board 1,636

NTERMATICMAL 123%

CRALLANS
1%

MANTY 431%
LG & OTHER
1%

MUABEIMES 12%

AHMY 15% AR FORCE 4%
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Leading the cultural change
necessary to achieve energy
independence.

» Four specialized degree programs focused on
energy science, technology, policy

»  Active, student-driven research in all aspects of

» Dedicated Energy Academic Group

» Senior leader continuing education programs,
campus lecture series, more
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The Energy Academic Group (EAG, http://nps.edu/energy has made measurable progress in

Curriculum Development and Delivery
» ' Masters -- 13 graduates, 21 currently enrolled
» Certificate -- 29 completed, 9 currently enrolled
e  Seminars -- 100 Completed
» Executive Education -- 2 classes completed; 35 Flags/SES attended; Program formally
embedded in Naval Flags curriculum; VERY strong support from ASN and OpNav senior
leadership
* Research
100+theses, 60+ faculty research projects
* Qutreach
US Government (defense and nondefense),commercial firms, academic institutions

and has specific plans for FY 16
Dr. Daniel A. Nussbaum Mr. Alan Howard
Energy Academic Group Dep. Chair, EAG Program Officer, EAG

danussba@nps.edu arhoward@nps.edu kimaher@nps.edu
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EAG Background

EAG charter May 2013

EAG mission The overall objective for the EAG is to develop and
maintain NPS as a Navy Center of Excellence for Energy
Graduate Education and Research. The EAG will also actively
explore educational and research partnerships across the full
spectrum of Department of Defense (DOD) related
organizations, Department of Energy (DOE), as well as other
universities, industry, and non-profit sectors.




VISION

Increase Alternative Energy By 2020, 50% of total Department energy consumption will come
Department-wide from alternative sources

CNO Guidance: Provide a Navy Energy Strategy
that treats energy as a strategic resource

o ! . .
Increase Alternative Energy By 2020, at Ieast. 50% of shore-based energy reql{lremen‘:s will I.Je
met by alternative sources; 50% of Department installations will
Sources Ashore be net-zero
o “ N "\
« A Navy that values « Assure Mohility ] + Increase Efficiency Afloat . Leadership
energy as a strategic * Increase Efficiency

s Ashi
resource « Protect Critical iy + Technology
* Increase Alternatives
+ A Navy that Infrastructure Afloat

un:ler'stan:ls Snetgy + Sail the Great Green Fleet * Policy
;‘:"::ty “:a' : + Lighten the Load + Increass Alternative

“:cu:':; thu:,aw Energy Ashore « Strategic
mission afioat and + Expand Tactical Reliable Power for Critical Partnerships
ashore Reach hﬁm‘h'uctm . Sail the Department will demonstrate a Green Strike Group in local
ANWY : - Reduce Non-T: i e “Great Green Fleet” operations by 2012 and sail it by 2016

Reduce Non-tactical Petroleum

Use By 2015, Department will reduce petroleum use in vehicles by 50%

Evaluation of energy factors will be mandatory when awarding

Energy Security is having assured access to reliable and sustainable supplies of Energy Efficient Acquisitions contracts for systems and buildings

energy and the ability to protect and deliver sufficient energy to meet operational

NPS is involved in EVERY aspect



Presenter
Presentation Notes
This slide shows SECNAV’s Energy Goals and Vision.  The first important observation is that
NPS is already involved in EVERY or NEARLY EVERY aspect!

Are we currently the center of SECNAV’s Energy Universe?
 Well, in CURRICULUM, yes, we are the center!  
In RESEARCH, we’re part of the center.
In OUTREACH,  there is no center

I’d say we are quite an enviable position, and this is due to the accomplishments you have already done


Other Curriculum Development and Delvery

 Energy Security
« NATO School
* Indonesian Defense University
e Technology for Information Operation
 Critical Energy Infrastructure Protection
* Energy Efficiency in Expeditionary
Operations (E30)
* University of Hawail (Workforce
Development: Energy, Cost and Cost-
Benefit Analysis)



Presenter
Presentation Notes
Let’s bring ourselves up to date: Here’s a list of what has been done, in the 3 areas of Curriculum, Research, and Outreach.
SPEAK TO EACH OF THE 3 COLUMNS

Yes, the most visible area—for those looking in from the outside—is in Curriculum, and that is also the visible output from the efforts of this group, the ECG.

But, it’s also true that, beneath the surface– that is, less visible to the outside viewer-- there’s a large research enterprise.  It’s large in the number of projects; it's  large in dollar value; and it’s large in the number of organization that provide support.  Examples of supporting agencies are ONR, USMC E2O, OSD.

Now, how did we get here, to having these accomplishments?  The answer lies in this room, and for that you can feel a justified pride.
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Student theses 49

Faculty Research 21 40 53 88 116 26

Supporters and funding sources of for NPS Energy Research
— DoN (Naval Research program, Acquisition Research Program, ONR)
— USMC (Expeditionary Energy Office, Thesis Research Working Group)
— IMET, OSD (AT&L)
Examples of high payoff current energy research
— Replenishment at Sea Planner (RASP)
— USMC Attitudes and Behaviors—- Energy Consumption and Conservation
— Gen Military Training—-Energy (GMT)
— Reduction Of Aviation Fuel Consumption Through Slot Management
— Energy Management Systems to Reduce Electrical Energy Consumption- Hardware
— CVN Speed of Advance and Removal of PIM Restraints
— Energy Systems Technology Evaluation Program (ESTEP)
— PACOM Refinery Capacity Analysis: Final Report
— NEPTUNE-To Be!




EAG has built relationships to provide...

 Enhancement of NPS's core mission
e Graduate Education of Naval officers
 Faculty Research to support that
mission
« Non-degree Education programs to
support that mission
* Awareness of NPS's capabilities

* Opportunities to work collaboratively

DoD—all Services
DoE—Sandia, PNNL, LLNL,..
Academic Institutions
Research Laboratories/Institutions
International--
» Indonesian Defense University
« NATO Energy Security Center
of Excellence

y T g
Outreach: Defense Seminar Series



Presenter
Presentation Notes
Let’s bring ourselves up to date: Here’s a list of what has been done, in the 3 areas of Curriculum, Research, and Outreach.
SPEAK TO EACH OF THE 3 COLUMNS

Yes, the most visible area—for those looking in from the outside—is in Curriculum, and that is also the visible output from the efforts of this group, the ECG.

But, it’s also true that, beneath the surface– that is, less visible to the outside viewer-- there’s a large research enterprise.  It’s large in the number of projects; it's  large in dollar value; and it’s large in the number of organization that provide support.  Examples of supporting agencies are ONR, USMC E2O, OSD.

Now, how did we get here, to having these accomplishments?  The answer lies in this room, and for that you can feel a justified pride.
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MacKin Temple Gurminder Phillips
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Designing and Operating Self-Organizing Micro-grids for Civilian and Military Applications

X Remote Sensing for Smart Renewable Power
X CyCIT-WS: Cyber Critical Infrastructure Threat Warning Stream
X Energy Leadership Informatics Institute
X Resilience Processes in Positive Case Studies
X Underwater Optical Communications on a Real-Time Sensor Mooring Deployed in Tempe Town Lake

Heterogeneous surface wettability for manipulation of dryout hydrodynamics and bubble departure during
high-heat-flux boiling processes
Low cost catalyst for portable hydrogen generation and on-demand power

29 X Fundamental studies on composition/performance correlations for aviation fuels

Towards vetted sensing and control system firmware and software

GaN interface engineering for naval RF power electronics applications via atomic layer epitaxy

Unlocking the chemistry of the amine-thiol universal solvent system for solution processed, flexible
electronic devices

= '—."—_* _‘;.:_'-'.-.' Al

Combat Power Monitor: Non-invasive Load Monitoring (NILM) of shipboard power systems.

Higher energy density Lithium-ion batteries.: Exploiting Oxygen Anion Redox for High-energy Rechargeable

Lithium Batteries

' X Thermal Management Technologies for Low-Temperature Undersea Dive Persistence: a Novel Arctic Diving
i \ Suit: Passive (materials with improved insulating properties) and active (energy harvesting from

environment) approaches to allow longer operating times during cold-water dives.

X Determination of the Impact of Chemical Composition on Measured and Predicted Fuel Properties and on
Combustion in Military Diesel Engines
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Plug in Electric Vehicle Decision Mallung Data Based Tools



LLA Outputs and Visualizations

D3 Time Serigs Bubble Chart
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Project Objects: Leveraging Lexical Link Analysis (LLA),
advanced Big Data and Deep Learning tools to address the
challenges of Fleet energy usage

Researchers: Zhao, MacKinnon, and Gallup Information
Sciences Department

Naval Postgraduate School ‘ "4 [ W:’ - ,,‘.) §¥
Required Budget: $40K \
Performance Period: 4 weeks

Why LLA? Project Tasks
e Performs heterogeneous data fusion Task 1: Work with the Navy sponsors or UC Davis to extract sample data

that might address fleet energy usage, for example, sample data in ONE of
the areas blow:
unstructured data *  Remote sensing for smart renewable power options

. Performs B|g Data and Deep Learning ana|ysi5 . Threat warning stream for critical cyber infrastructure and combat

. .y power monitoring
Performs pattern recognition and anomaly J Composition/performance correlation for aviation fuels

* Ingests and analyzes mixed structured and

detection e Thermal/energy management and active energy harvesting from the
e Ranks and sorts information based on authority environment
Task 2: Apply LLA and other selected Big Data and Deep Learning tools
Task 3: Meet with domain experts and sponsors to review outputs to
discover previously unknown insights

and expertise




L A Salinity Effect on Underwater Optical
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Nl Communication and Detection
Background:

NPS has been involved in developing ocean optical
propagation models for underwater optical
communication and detection.

Scope of Research:

This study will analyze/assimilate the NAVO optical
dataset with the Navy‘s Electro-Optic DEtection and
Simulation model (EODES) to investigate the salinity effect
on underwater optical communication and detection

Naval Oceanographic Office has conducted long
term in-situ measurements from ships and
autonomous measurements from gliders of optical
and hydrographic properties.

Thesis students: LCDR Brian Breshears, LCDR Alec
Cullen, and LT Ross Hammerer

Advisor: Professor Peter Chu

Second Reader: Dr. Tetyana Margolina

Underwater Light Propagation Objectives:
Optical Communication and detection Assess the transmission loss of optical signals during the

underwater propagation.

Provide a new approach to identify mines or mine-like
obstacles and in turn enhance the warfare capability.

°

Identify the salinity effect on the underwater optical
propagation.
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Background:

Plug in Electric Vehicle usage is expected to have a major
impact on (1) energy sources, (2) grid loads, (3) energy
security, (4) local emissions, and (5) greenhouse gas
emissions by substituting gasoline driven miles with
electric vehicle miles traveled (eVMT).

The first direct impact of both battery electric vehicles
(BEVs) and plug in electric vehicles (PHEVs) is electric
charging loads. The spatial and temporal patterns of the
- || grid loads are an outcome of the PEV fleet and PEV
= usage.

Plug in Electric Vehicle Decision Making
Data Based Tools

Scope of Research:

This analysis is expected to help make important planning
decisions related to charging infrastructure, fleet and grid
management including vehicle-grid integration (VGI) for a
growing PEV fleet. Special emphasis is on modeling potential
rollout of PEVs using available internal combustion engine (ICE)
vehicle fleet travel behavior datasets, charger usage datasets
and plugin vehicle (PEV) datasets to develop tools for planners,
policy makers and decision makers.

These modeling tools would specifically help the Navy design an
optimum PEV fleet vehicle and charging infrastructure strategy.

Simulated Statewide Charging Demand Based on Current
Vehicle Locations and Ranges.

[ — Usasrved Shageg Demmnd

7

* Left figure shows potential scaled demand from current
vehicles

* Right figure shows how much demand is met by current
chargers

Objectives:

Help the Navy design an optimum non-tactical PEV fleet and charging
infrastructure strategy based on current travel patterns, future PEVs
in the market and charging infrastructure scenarios.

}i

Charging infrastructure

Modeling results:

*  Kwh by time and
location

= eVMT

= GHG

=  Monetary saving

>

Fleet compaosition modeling

e UCDAVIS
|

Travel Patterns PEV Vehicle Fleet

INSTITUTE of TRANSPORTATION STUDIES



Capturing, Reporting and Tracking

»7 POSTGRADUATE

- Energy Waste at Military Installation

Background:

Most military installations can be made more energy
efficient by preventing wastage of energy. In the
current practice at most installations, information
about such energy wastage events is collected
manually and reported using phone calls or emails.
Being manual, this process is fraught with numerous
problems including high-effort involved in reporting
events, incomplete and inconsistent descriptions,
| and little accountability for the responsible agency.
| These lead to low motivation on the part of users to
report such events. This project will design a system

Scope of Research:
We propose to design a system which will alleviate
problems with manual reporting by focusing on the
following:

e Capturing and reporting of energy wastage events with
minimal effort - use advanced capabilities of COTS
handheld devices

* Fail-safe operation — enable the user to continue
operation under DIL network conditions

* Drive user engagement - create a tight feedback and
reward system

e Audit system for the responsible departments to

to alleviate these problems. address the reported events
Objectives: Deliverables:

" -| To design a software system to enable users to easily
»1| and rapidly capture, report and track energy wastage
* J| events at military installations using COTS

A report describing the detailed design of the system
including screen layouts, information flow and network

| (Commercial Off The Shelf) handheld devices. diagrams.
Contact:
STOP ENERGY Gurminder Singh, Ph.D.

~ ~ ! ” .

{ | _ Professor, Computer Science
r‘f“\{ < £ > Naval Postgraduate School
; K 3 WASTE Monterey, CA 93943

> Turn off the lights
when leaving the room gsingh@nps.edu
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Plasma Generated Mano MNa-5n Anodes
P.Ls=-Jonathan Phillips, jphillip@ nps.edu
And Claudia Luhrs, ccluhrs@npsedu

Ultimate OBJECTIVE: Dewvelop high

performance Na-ion alternative to Li-ion

battery

*  Plasma generate 5n Core/Carbon-shell nano-
particles for anode

* Charactenze with TEM and SEM

= Electrochemical test anode of battery working
with partners at Purdue University [Prof. V. G.
Pol, 110 papers, 15 US Patents filed)

BACEGROUNLD: Na-ion : Possible low
cost alternative to Li-icn battery.
Hypothesis: Proper design of Ma-anode
nano-structurs will bring Na-ion battery to
a more competitive performance level.
MNa-%n; Preferred high energy density ancde
chermistry
Pls invented and developed Aerosol-
Through-Plasma [A-T-P) technigue:
Fourteen issued US A-T-P Patents. Fully
equipped for plasma work and
characterizaton.

Preliminary RESULTS:

In earlier
studies Pls

showed A-T-F
could create

core metal/
shell carbon
nanoparticles

e i i s,

L}
rmsen Akl . mashan il Argel REps . Blonkps Rehecd eeardan Pl
e Ll Lo, el ered Mg e b S B P erhedd o
e P e g Sl ST R e e A e e i A AT AL el

e

PROGRAM:
1. Progucs 2™ Ganeration Nano 5n Core/Carbon
shell particies using A-T-F process_
2. Paorbally remove 3n to accommodste Ha
expansion [~230% |
3. Charact=nze using TraRsmizsion and Soanning
Electron Microscogy studies

4. 'Work with Purdue team to test Na charge/
discharge, epergy density and Ifetime behavior.

3. File patents on new sodium ion batbery
technology and pubdish
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Academic Institutions

 NPS, Stanford » |daho National Labs
 CalTech  Lawrence Livermore
 UC-Berkeley e Sandia Labs
« UCLA » Pacific Northwest National Labs
« Idaho State  Monterey Bay Aquarium
« Massachusetts Institute of Research Institute

Technology » Electric Power Institute
e Colorado School of Mines « California Institute for Energy and
e Colorado State Environment, University of

California

e Georgia Tech
» University of Texas, Austin

 Navy Renewable Energy Lab
» Center for Naval Analyses




Outreach: Defense Seminar Series (con’t) 3

* Rocky Mountain Institute » Director for Operational Energy, DOE

* |IBM Senior Research Division Director, Navy Energy Coordination

« Babcock & Wilcox Office (OPNAV N45E)

e Tesla Motors » State Department

« Yardney Technical Products * Secretary of Defense

« Pathfinder Partners * Defense Logistics Agency
« Aera Energy LLC  HQUSMC

« American Public Power Association ¢ Naval Surface Warfare Center, Crane
« Pacific International Center for High * NDW Command Information Officer

Technology Research (N6)
» Center for Naval Analyses

» NASA Ames Research Center




	Slide Number 1
	Agenda
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	EAG Background
	SECNAV Energy Guidance
	Other Curriculum Development and Delivery
	EAG Pillars� Research—Student and Faculty
	Outreach
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Salinity Effect on Underwater Optical Communication and Detection
	Plug in Electric Vehicle Decision Making Data Based Tools
	Capturing, Reporting and Tracking �Energy Waste at Military Installation
	Slide Number 23
	Slide Number 24
	Outreach: Defense Seminar Series�
	Outreach: Defense Seminar Series (con’t)�

