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“Natural disasters have been causing the casualties of
thousands of people and the damages of properties val-
ued for $ billions. How to effectively mitigate the natural
disasters has been a great challenge we are facing Smart
Disaster Mitigation (SDM) that adopts smart materials
and structure technologies into natural disaster mitiga-
tion engineering should significantly improve the effec-
tiveness of the disaster mitigation. SDM play a critically
important role to protect people and properties from be-
ing attacked by various natural disasters. Smart Disaster
Mitigation with capabilities of self-sensing, self-acting, and
self-power-supplying will provide not only effective tech-
nologies, but also provide a foundation for further devel-
opment that can utilize artificial intelligent (AD in the fu-
ture”

JiSu (PhD)

Chair of International Advisory Committee
SSMARTACE (Society for Smart Mitigation And Related
Technologies Against Catastrophic Events)
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(] 45%#9 “Deployable Disaster Devices” D#E5t [

Prof Mehrdad N. Ghasemi-Nejhad (University of Hawaii
at Manoa) &9, D* (Deployable Disaster Devices) 71
V7 MCETAERZTAVOT, TSRS CIEL .

The following paper is from the SPIE Conference with
the following paper citation :

Ghasemi Nejhad, M. N, Menendez, M, Minei, B, Wong, K,
Gabrick, C, Thornton, M, and Ghorbani, R. “Smart Nan-
ogrid Systems for Disaster Mitigation Employing De-
ployable Renewable Energy Harvesting” Active and
Passive Smart Structures and Integrated Systems X
(SSN 03), Park, G, and Erturk, A., Eds, Proc. of SPIE's 23
rd International Conference on Smart Structures/NDE,
March 2024, 2016, Las Vegas, Nevada, Conference 9799,
Vol SS 16-SSN 03114 (Tracking No,), Paper No. SSN 03-
114.979999.

Smart nanogrid systems for disaster mitigation employing
deployable renewable energy harvesting devices

Mehrdad N. Ghasemi-Nejhad®, Michael Menendez, Bren-

Fig.1 Inner Structure and Suspension for our D* Solar Panels

Fig.3 Our D’ Solar Panels System Inner Case with Compo-
nents.

FEXE
B 18

den Minei, Kyle Wong, Caton Gabrick, Matsu Thornton,
and Reza Ghorbani

Nanotechnology & Renewable Energy, Smart Structures,
and Composites Laboratories

Department of Mechanical Engineering University of Ha-
waii at Manoa, Honolulu, HI 96822

*Corresponding author : nejhad@hawaii.edu

ABSTRACT
This work explains the development of smart nanogrid
systems for disaster mitigation employing deployable re-
newable energy harvesting, or Deployable Disaster De-
vices (D%, where wind turbines and solar panels are de-
veloped in modular forms, which can be tied together de-
pending on the needed power. The D’ packages/units can
be used : (1) as a standalone unit in case of a disaster
where no source of power is available, (2) for a remote lo-
cation such as a farm, camp site, or desert (3) for a com-
munity that converts energy usage from fossil fuels to Re-
newable Energy (RE) sources, or (4) in a community sys-
tem as a source of renewable energy for grid-tie or off-

Fig.4 OurD’ SolarPanels Deployed System.
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Fig.7 OurD’ Wind Turbine Deployed Legs.

grid operation. In Smart D° system, the power is gener-
ated (1) for consumer energy needs, (2) charge storage
devices (such as batteries, capacitors, etc. ), (3) to deliver
power to the network when the smart D’nano-grid is tied
to the network and when the power generation is larger
than consumption & storage recharge needs or (4) to
draw power from the network when the smart D* nano-
grid is tied to the network and when the power genera-
tion is less than consumption & storage recharge needs.
The power generated by the Smart D’ systems are
routed through high efficiency inverters for proper DC to
DC or DC to AC for final use or grid-tie operations. The
power delivery from the D*is 220 V AC, 110 V AC and 12
V DC provide proper power for most electrical and elec-
tronic devices worldwide. The power supply is scalable,
using a modular system that connects multiple units to-
gether. This are facilitated through devices such as exter-
nal Input-Output or I/O ports. The size of the system can
be scaled depending on how many accessory units are
connected to the I/O ports on the primary unit. The pri-
mary unit is the brain of the system allowing for smart
switching and load balancing of power input and smart
regulation of power output. The Smart D* systems are
protected by ruggedized weather proof casings allowing
for operation in a variety of extreme environments and
can be parachuted into the needed locations. The Smart

No.58 November 2019

Fig.8 OurEntire Deployed D* Wind Turbine.

Nanogrid Systems will have sensors that will sense the
environmental conditions for the wind turbines and solar
panels for maximum energy harvesting as well as identi-
fying the appliances in use. These signal will be sent to a
control system to send signal to the energy harvester ac-
tuators to maximize the power generation as well as
regulating the power, i.e, either send the power to the ap-
pliances and consumer devices or send the power to the
batteries and capacitors for energy storage, if the power
is being generated but there are no consumer appliances
in use, making it a “smart nanogrid deployable renewable
energy harvesting system.” Figures 1 to 4 shows our D
Solar Panels System and Figures 5 to 8 shows our D?
Wind Turbine System, as explained above.
Key words : Smart nanogrid systems, Deployable Disas-
ter Devices (D?), renewable energy harvesting wind tur-
bines, solar panels, sensors, controllers, invertors, actua-
tors.
CONCLUSIONS

It is possible to develop small units of deployable disas-
ter devices (D) that can be parachuted into the disaster
or remote areas. Since D’ systems have modular design,
they can be tied together for larger power generation de-
pending on the needs of those in need of power. It is also
possible to have the D® systems as off-grid or grid-tied sys-
tems with smart nanogrid capabilities.
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