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Background

ERT Power Factor

• The Savannah River Site was constructed in the early
1950’s to produce basic materials used in the
fabrication of nuclear weapons
• 84 facilities in the complex are
candidates for ISD closure
• FIU and SRS partnered up to
gain a better understanding of
the performance of cementitious materials used for ISD
• FIU is supporting in the development of a meso-scale
grouted monolith test bed for the deployment and
evaluation of sensor systems

Introduction
Temperature Probe System Power Consumption

• Electrical Resistance Tomography System (ERT)
generates a cross-sectional image showing the
distribution of electrical conductivity of the grout
contents.
• This is done by injecting a current by one electrode, and
allowing the rest to act as receivers.
• This conductivity data correlates to the grout hardening
process, meaning there is less water, indicating the
hydration process is coming to completion.

This figure shows the Power Analyzer Extech
3803 that was used to measure energy
consumption of this equipment. It uses the
RS-232 protocol to communicate with the
laptop. Additionally, the input load socket is
for the power source and the output load
socket is for the load being measured.

• The Temperature Probe
System uses
thermocouple sensors
to acquire temperature
data of the grout.

Problem Statement
ERT System consumes too much power in the sensor
network, therefore other sources of energy need to be
implemented to reduce cost or new methods to
diminish consumption can be applied.
Dell Inspiron
5160
Pmax 180 VA

• Maximum Power
consumer, therefore
it can be replaced
with cRIO or
beagleboard/arduino
to lower
consumption

Power Supply
SPU65-108
Pmax out 80
W
n = 83%
Approx
24VDC

• Adding a capacitor bank to counteract inductive loading
from the ERT making the load appear mostly resistive
(power factor correction)
• Removing the Dell Inspiron 5160 from the sensor
network and substituting it with an Arduino
microcontroller to store the data for it to be transferred
to another location
• Diminishing the amount of current used during the
current injection process for data acquisition

Future Work/Conclusion
Renewable Sources of Energy

Utility

Alternative Solutions

Topward
6603A

ERT

• Used to
Transceiver
power ERT • Operates from a
MPT/ERT2002
system
120 VAC outlet • Feeds of SPU
ERT
modules
Multiplexer
and uses 60 VDC unit acting as a
3 units
for ERT current load center for
• Feeds off ERT
injection
remaining
main board
modules

Solar

Wind

Temperature Probe System PV Array Size

Electrical Resistance Tomography System PV Array Size

• Using 215 Watt Kyocera solar panels, three
would be required to meet the energy
demands of the ERT
• Using 240 Watt Kyocera solar panels, two
would be required to meet energy demands
of the TPS

• Power converted from the wind into rotational
1
energy is given by: 𝑃𝐴𝑣𝑎 = ρ𝐴𝑉 3 𝐶𝑃
2
• The results show that not enough energy can be
produced from the wind turbines to power ERT or
TPS

• Solar panels prove to be more efficient and economic in
Miami than wind turbines
• The ERT demands 57.4% of energy from the entire
sensor network system of which 11.15% comes from the
Dell Inspiron 5160
• Use alternative sources of energy to provide some of the
power supply
• Research to implement other renewable sources of
energy such as hydrogen fuel cell systems or geothermal
electricity production
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