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IRG, FY2018
Community-identified problems Intellectual merits
* Improve electricity resilience and reduce power outages * Architect a Smart Programmable Microgrid
* Increase hardware independence and scalability in computing * Software-Defined Operation Optimization for Energy Resilience
* Ensure stability, cyber-security and privacy * Devise Software-Defined stability, security and privacy
Project activities e W ARMNJ® =T
: | ol i |~ R PV amN YL - —
% |DfL°PB O:tlzl | P(L[:ontlio‘l) !JI V/fzonfmﬁ e Control parameters :Syswm e Main Grid @A P PV farm N-1
% Aplﬁﬁ;iiion % Microgrid Application)” g g @G, d % i : i %B i ) %Wmczo?m‘m nDER Sum \@/{ Wind farm
-8 N SDN Controller § g g ' (] PV farm 2
/ Contol A m,,&w ! ;y ym N k7 4N
= 2 Software-defined microgrid control BYidan] AFM 2 ‘ . .
S ? . = - AFM . p— Smart programmable microgrid Prototype
————— Rt Cooperative, Active Fault Management Feedback control
s p, M
Jf_ DERI plug-in —>l<— "y QFI —0 QFQ 0 Qﬂ; 0

“ g [P0 FERG [¥h Sﬁhif&“‘i'zdi) EAar e [
= A 4
T reachable set ___V _(Bl l:g _{l_?l\_ Fs=0 F =8 l ¥ ’ % E
Programmable Adaptive niial se . e e || Unaems |- =« ?%‘J;& sl L S <0,
. . ) ) ) [ o s T A b ) [ o
Security Scanning Formal Verlflcatlon of Microgrid Dynamics onerotic .Anaeroblc Dlgestlon (AD) forj
Distributed Networked Microgrids Power Flow Biogas Production for Microgrids

Immediate Impact

Lasting Impact

* Distributed optimization for microgrids formation o o . Next steps
* Coordination of distributed entities

* Fault ride through of renewable energy * Demonstrate Smart Programmable

* Large integration of renewable energy - - - - -
e Elimination of botnets attacks Microgrid on Community Microgrids

 Adaptive security scanning .
* Decoupled, resilient cyber-physical microgrids , , incorporate Ne\{v Types of Renevx./abl.e
| - * Programmable microgrid controller Energy Generation for Decarbonization
 Reachable analytics for stability guarantee , ,
* Formally verify the fast and strongly- * Establish startup company for
Publications: nonlinear dynamics technology transition
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