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Energy Independence and Security Act of 2007: A Summary of Major Provisions
Fred Sissine

21 Dec 2007-

TL;DR: This report describes the key provisions of the enacted law, summarizes the legislative action on H.R. 6, and provides a summary of the provisions under each of the titles in the law.
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View 20 related papersAbstract: : The Energy Independence and Security Act (P.L. 110-140, H.R. 6) is an omnibus energy policy law that consists mainly of provisions designed to increase energy efficiency and the availability of renewable energy. This report describes the key provisions of the enacted law, summarizes the legislative action on H.R. 6, and provides a summary of the provisions under each of the titles in the law. Many analysts in the CRS Resources, Science, and Industry Division contributed to this report; their names and contact information are located on the back of the summary page.
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Journal Article•DOI•
Assessing the critical role of ecological goods and services in microalgal biofuel life cycles
[...]


George G. Zaimes1, Vikas Khanna1•Institutions (1)
University of Pittsburgh1

19 Sep 2014-RSC Advances
TL;DR: In this article, a hybrid Ecologically based-LCA (EcoLCA) model is developed to quantify the contribution of ecological resources within the algae-to-fuel supply chain and to compare the resource intensity of producing microalgal derived renewable diesel (RD) to that of petroleum diesel (PD).
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Abstract: Microalgal bioenergy systems are gaining attention as a commercial biotechnical platform for producing renewable transportation fuels. In recent years, process-based life cycle assessment (LCA) has been extensively applied to understand the life cycle environmental impacts of emerging microalgal biofuel systems. However, conventional process-based LCA fails to account for the role of ecological goods and services within fuel and product life cycles. Additionally, traditional life cycle energy analysis suffers from several limitations such as ignoring the difference in quality and substitutability of resources, and accounting for only the first law of thermodynamics. To address these shortcomings, a hybrid Ecologically based-LCA (EcoLCA) model is developed to quantify the contribution of ecological resources within the algae-to-fuel supply chain and to compare the resource intensity of producing microalgal derived renewable diesel (RD) to that of petroleum diesel (PD). Multiple thermodynamic return on investment (ROI) metrics and performance indicators are used to quantify the consumption of ecological goods and services, environmental impacts, and resource intensity of producing microalgal RD. Results indicate that the quality corrected thermodynamic return on investment and renewability index for microalgal RD ranges from 0.17 to 0.44 and 3.51% to 6.36% respectively, depending on the choice of coproduct options and processing technologies. This work reveals that algae-to-fuel systems are highly dependent on non-renewable ecological resources reflected in their low renewability index; have a low quality corrected thermodynamic ROI (
...read moreread less
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Cites background or methods from "Energy Independence and Security Ac..."
	...Two strategies exist to enhance the performance and sustainability of microalgal biofuels: (1) reduce the amount of purchased inputs from the economy required for microalgal fuel production, or (2) leverage natural ecological processes to increase the amount of past work provided by nature in making microalgal biofuels available for human consumption....

[...]


	...biomass: (1) use as an animal feed, (2) anaerobic digestion of residual de-oiled biomass (RDB) to produce bioelectricity as well as biofertilizer, and (3) cogeneration of RDB via...

[...]


	...This traditional aggregation of different primary energy sources has several limitations including: (1) accounting for only the first law of thermodynamics, (2) assuming perfect substitutability between resources, and (3) failing to account for resource quality; and thus has led some researchers to question the utility of the resulting metrics and their ability for informing decision making 74 ....
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The evaluation of software defined networking for communication and control of cyber physical systems
[...]


Sarah E. Riforgiate1, Ali Sydney1•Institutions (1)
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01 Jan 2013TL;DR: In this article, the authors investigate the impact of algebraic connectivity on the topology and traffic characteristics of the smart grid network and compare the performance of MPLS with OpenFlow, a low-cost OpenFlow Software Defined Networking solution.
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Abstract: Cyber physical systems emerge when physical systems are integrated with communication networks. In particular, communication networks facilitate dissemination of data among components of physical systems to meet key requirements, such as efficiency and reliability, in achieving an objective. In this dissertation, we consider one of the most important cyber physical systems: the smart grid. 
The North American Electric Reliability Corporation (NERC) envisions a smart grid that aggressively explores advance communication network solutions to facilitate real-time monitoring and dynamic control of the bulk electric power system. At the distribution level, the smart grid integrates renewable generation and energy storage mechanisms to improve reliability of the grid. Furthermore, dynamic pricing and demand management provide customers an avenue to interact with the power system to determine electricity usage that satisfies their lifestyle. At the transmission level, efficient communication and a highly automated architecture provide visibility in the power system; hence, faults are mitigated faster than they can propagate. However, higher levels of reliability and efficiency rely on the supporting physical communication infrastructure and the network technologies employed. 
Conventionally, the topology of the communication network tends to be identical to that of the power network. In this dissertation, however, we employ a Demand Response (DR) application to illustrate that a topology that may be ideal for the power network may not necessarily be ideal for the communication network. To develop this illustration, we realize that communication network issues, such as congestion, are addressed by protocols, middle-ware, and software mechanisms. Additionally, a network whose physical topology is designed to avoid congestion realizes an even higher level of performance. For this reason, characterizing the communication infrastructure of smart grids provides mechanisms to improve performance while minimizing cost. Most recently, algebraic connectivity has been used in the ongoing research effort characterizing the robustness of networks to failures and attacks. Therefore, we first derive analytical methods for increasing algebraic connectivity and validate these methods numerically. Secondly, we investigate impact on the topology and traffic characteristics as algebraic connectivity is increased. Finally, we construct a DR application to demonstrate how concepts from graph theory can dramatically improve the performance of a communication network. With a hybrid simulation of both power and communication network, we illustrate that a topology which may be ideal for the power network may not necessarily be ideal for the communication network. 
To date, utility companies are embracing network technologies such as Multiprotocol Label Switching (MPLS) because of the available support for legacy devices, traffic engineering, and virtual private networks (VPNs) which are essential to the functioning of the smart grid. Furthermore, this particular network technology meets the requirement of non-routability as stipulated by NERC, but these benefits are costly for the infrastructure that supports the full MPLS specification. More importantly, with MPLS routing and other switching technologies, innovation is restricted to the features provided by the equipment. In particular, no practical method exists for utility consultants or researchers to test new ideas, such as alternatives to IP or MPLS, on a realistic scale in order to obtain the experience and confidence necessary for real-world deployments. As a result, novel ideas remain untested. On the contrary, OpenFlow, which has gained support from network providers such as Microsoft and Google and equipment vendors such as NEC and Cisco, provides the programmability and flexibility necessary to enable innovation in next-generation communication architectures for the smart grid. This level of flexibility allows OpenFlow to provide all features of MPLS and allows OpenFlow devices to co-exist with existing MPLS devices. Therefore, in this dissertation we explore a low-cost OpenFlow Software Defined Networking solution and compare its performance to that of MPLS. 
In summary, we develop methods for designing robust networks and evaluate software defined networking for communication and control in cyber physical systems where the smart grid is the system under consideration.

...read moreread less



Go to Paper 
13 citations



Save
Cite
Share





Journal Article•DOI•
A Literature Survey of the Fracking Economic and Environmental Implications in the United States
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01 Jan 2015-Procedia Engineering
TL;DR: In this article, the authors present an intensive survey of literature focused on the different aspects of fracking as related to the environment, economy, energy security and sustainability and establish an understanding of the economic benefits and negative impacts of fracking on the environmental sustainability.
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Analyzing the feasibility of fracking in the U.S. using macro level life cycle cost analysis and assessment approaches — A foundational study
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Mohammed S. Hashem M. Mehany1, Shantanu Kumar1•Institutions (1)
Colorado State University1

01 Oct 2019-Sustainable Production and Consumption
TL;DR: In this paper, the authors identify the major cost centers and the impacts needs assessment for the fracking process across its different life cycle phases through an extensive literature review, a comprehensive Life Cycle Cost Analysis (LCCA), and dynamic cost modeling.
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