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The study on the power quality measurement using wavelet transform
in the grid-connected photovoltaic system
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Advances in Li-ion Batteries
*Se-Hee Lee

Efficient and durable electrical energy storage is one of the major factors limiting the wide-spread adoption of
renewable energy. Since lithium-ion batteries (LIBs) were first commercialized in the early 1990s, LIBs have
emerged as an important energy storage device for portable electronics. LIBs are very desirable because of their high
energy storage per volume and per mass. However, LIBs with high energy and power as well as higher stability
are needed for their use in a variety of energy storage applications such as MEMS devices, PDA, plug-in hybrids,
all-electric vehicles and large scale utility systems. In this talk, I will discuss present energy perspective, especially
energy storage and its role in renewable energy. After that I will discuss the recent advances in nanostructured
materials and interface engineering that have led to the achievement of improved Li-ion batteries. Finally I will talk
aboutcritical issues that need to be addressed to obtain further improvements in Li-ion batteries.
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Room Temperature Hydrogen Sensor
***Hyoung Jin Cho, Peng Zhang, Sudipta Seal

Due to the recent public awareness of global warming and sustainable economic growth, there has been a growing
interest in alternative clean energy sources. Hydrogen is considered as a clean fuel for the next generation. One of
the technical challenges related to the use of hydrogen is safe monitoring of the hydrogen leak during separation,
purification and transportation. For detecting various gases, chemiresistor-type gas sensors have been widely studied
and used due to their well-established detection scheme and low cost. However, it is known that many of them have
the limited sensitivity and slow response time, when used at low temperature conditions. In our work, a sensor based
on Schottky barriers at the electrode/sensing material interface showed promising results that can be utilized for
developing fast and highly sensitive gas sensors. Our hydrogen sensor was designed and fabricated based on indium
oxide (In203)-doped tin oxide (SnO2) semiconductor nanoparticles with platinum (Pt) nanoclusters in combination
with interdigitated electrodes. The sensor showed the sensitivity as high as 10’% (Rair/Rgas) and the detection limit
as low as 30 ppm. The sensor characteristics could be obtained via optimized materials synthesis route and sensor
electrode design. Not only the contribution of electrical resistance from the film itself but also the interfacial effect
was identified as an important factor that contribute significantly to the overall sensor characteristics. This promises
the applicability of the developed sensor for monitoring hydrogen leak at room temperature.
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