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sample abstract A

Distributed sources and islanding to mitigate cascading failures in power grid networks

Sakshi Pahwa XE "Sakshi Pahwa" , Caterina Scoglio, Noel Schulz

Department of Electrical and Computer Engineering, College of Engineering
Distributed renewable generation includes the application of small generators such as wind turbines, scattered throughout a power system to provide for the electric power needed by the consumers. In general, the term distributed generation refers to all the small electric power generators which are located on the utility system, at the site of a consumer. However, in this work, we deal with distributed generation at the transmission side to enable islanding (intentional splitting) of the transmission grid in the event of critical faults which may lead to a cascading failure. This intentional splitting allows the system to accomodate the overloading because it not only reduces the total load on the main grid but presence of distributed renewable sources also helps to continue powering the different islands of the grid. We perform a topological analysis of the power grid as a complex network and partition the grid using a two-step optimization process, followed by load shedding, if required. The first step uses a quality function called modularity which gives basic optimal islands based on power flow but without differentiating between sources and other nodes. The second step combines islands to form superislands such that atleast one distributed renewable source is present in every island to achieve load balancing. This strategy helps to minimize the number of links that are disconnected to form islands, and at the same time, achieves the purpose of protecting the transmission network by reducing stress on the main grid.
Relevance of Research to State-related Topic(s)
Power grids are among the largest and most complex technological systems ever developed. Recently, there has been a growing concern about the excessive usage of power grid networks and the increasing possibility of cascading failures. Research in this area gained much importance after the 2003 blackout in the United States.   This work is a part of the research funded by the Energy and Power Affiliates Group (EPAP) consisting of Westar Energy, Burns and McDonnell, Omaha Public Power District and Nebraska Public Power District, at ECE department of Kansas State University.  Kansas has a very good supply of wind which makes it a perfect candidate for implementation of islanding using distributed renewable sources such as wind farms.
sample abstract B

Crop modeling approach for assessing impacts of climate change and variability on crop productivity in the Ogallala aquifer region

George Paul XE "George Paul" 1, P.V. Vara Prasad1, Scott A. Staggenborg1, Prasanna H. Gowda2,  Charles W. Rice1 

1Department of Agronomy, College of Agriculture; 2USDA-ARS-Conservation & Production Research Lab
Future cropping systems depends on how the future climate unfolds. The objectives of this study were: (a) to analyze climate variability and change resulting from greenhouse gas emissions using high resolution regional climate model (RCM); and (b) to determine its impact on the crop production in the Ogallala region. Three RCM's used in this study were Canadian Regional Climate Model (CRCM), Regional Climate Model  (RegCM3) and the Hardley Regional Model  (HRM3). The A2 climate scenario for historic period (1971-2000) and future (2041-2070) were acquired from North American Regional Climate Change Assessment Program (NARCCAP). Spatial crop modeling was performed in AEGIS/WIN 4.0.2 program available in the DSSAT (Decision Support System for Agrotechnology Transfer) crop simulation model suite. The A2 climate scenario showed variable spatial pattern and magnitude across the Ogallala region with extreme climate conditions during the cropping season. Analyses showed that Ogallala region will experience 4-5°C increase in the maximum temperature for the month of July and August. In addition rainfall distribution will be highly variable with some regions receiving high rainfall during the month of May and very low rainfall during the month of August. Simulation results of future climates predicted a 30% decrease in the yield of grain sorghum. However, a substantial increase in wheat production throughout the region with an average increase of 35% was predicted in future climates. Crop management decision helped improve productivity by decreasing yield losses.
Relevance of Research to State-related Topic(s)
Fifty six counties in the State of Kansas are in Ogallala aquifer region. Crop production in these counties is stressed due to the limited water availability from the aquifer. Coupled with the water stress is the changing climatic conditions (e.g. extreme temperatures, variable rainfall) which has adverse effects on crop production. Using three regional climate models, our study provides crucial information on the magnitude of change that could be expected in future climates. We used future climate data and spatial crop model to analyze the performance of various crops.  Results of the study provide critical information needed to help decision/policy makers to device long-term strategies to cope with impacts of climate change and variability on water use and crop production. Based on our results agronomists, breeder and water managers can formulate/modify their programs, targeting the requirements of future climate, water and food security.
