IEEE Xplore - SearchResultEffective March 31, 2012 IEEE Xplore will no longer 

support Microsoft Internet Explorer browser versions 6.x or older.

For an optimal experience, please upgrade your browser to a more current 

version. Select from the several options below:

CloseSkip to Main ContentIEEE.org  |  IEEE Xplore Digital Library  |  IEEE 

Standards Association  |  Spectrum Online  |  More IEEE Sites 

  Search Term(s)   

Advanced Search  |  Preferences |  Search Tips    

BrowseJournals & Magazines 

  Conference Proceedings 

  Standards 

  Books 

  Educational CoursesMy Settings Alerts Purchase History Saved Searches 

    Preferences Search History Sign In What can I access?Cart About IEEE Xplore | 

Terms of Use | Feedback    Help Sign InHere you can sign in to your guest, 

      member or subscriber accounts. 

        Sign In 

        Forgot Password? 

        Register for an IEEE Account

Search Results

You searched for: Lithium battery 

Lithium battery:: 

N=0&Ntk=Search+All&Ntt=Lithium+battery&Ntx=mode+matchallpartial&Nty=1&Nr=AND(NOT(4283010803)) 

  searchresults search_results_form      

Results per Page  10 25 50 100  Showing 1 - 100 of 1,601 results 

Next» 

Sort By:  Relevance Newest First Oldest First Most Cited Publication Title AZ 

  Publication Title ZA  

Select All on Page | Deselect All 

   Study about lithium battery's characteristics 

  Ding Zuowu; Wang Shulin; Zhao Weijun; Qu Min; 

  Computer, Mechatronics, Control and Electronic Engineering (CMCE), 2010 

  International Conference on 

  Volume: 2 

  Digital Object Identifier: 10.1109/CMCE.2010.5609524 

  Publication Year: 2010 , Page(s): 639 - 642 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (733 KB)  

  To make certain the lithium battery's terminal limited discharge voltage and 

  internal resistance in different load, four 3.2 V/60Ah lithium batteries are 

  put in series to form battery pack in tests. The lithium battery pack terminal 

  voltage, current and overall internal resistance were recorded with the 

  discharge time. By analyze datas from the tests with MATLAB, the lithium 

  battery pack capacity, energy consumed by the load and internal resistance are 

  figured out, lithium battery pack t-U, t-I, t-ΔU/Δt and t-r0 graphs are drawn. 

  From the graphs, we can draw that the limited discharge voltage of a single 

  lithium battery is about 2.75 V, the internal resistance of a single lithium 

  battery is about 0.75 mΩ, the lithium battery pack current and the voltage 

  change trends are the same when the load keeps changeless, the higher load the 

  less capacity lithium battery pack can release, the energy comsumed by 

  internal resistance to the energy that lithium battery release is higher as 

  the load increase. All the conclutions can do good to develop battery 

  management system. Read More» 

   Study on the characteristics of lithium batteries with different load 

  Ding Zuowu; Qu Min; 

  Cross Strait Quad-Regional Radio Science and Wireless Technology Conference 

  (CSQRWC), 2011 

  Volume: 2 

  Digital Object Identifier: 10.1109/CSQRWC.2011.6037288 

  Publication Year: 2011 , Page(s): 1635 - 1638 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (449 KB)  

  Lead-acid batteries are widely used as backup power source in wireless base 

  stations and as power source in electric vehicles. To determine the lithium 

  battery's terminal limited discharge voltage and internal resistance with 

  different loads, four 3.2V/60Ah lithium batteries are put in series to form a 

  battery pack in tests. The lithium battery pack terminal voltage, current and 

  overall internal resistance were recorded with the discharge time. By 

  analyzing data from the tests with MATLAB, the lithium battery pack capacity, 

  energy consumed by the load and the internal resistance were determined. The 

  lithium battery pack t-U, t-I, t-ΔU/Δt and t-r0 graphs are drawn. From the 

  graphs, it is shown that the limited discharge voltage of a single lithium 

  battery is approximately 2.75V, and the internal resistance of a single 

  lithium battery is approximately 0.75mΩ. The lithium battery pack current and 

  the voltage change trends are the same when the load is constant, and the 

  higher the load the less capacity the lithium battery pack can release. The 

  energy consumed by internal resistance to the energy that lithium battery 

  releases is higher as the load increases. Read More» 

   Study on key technologies of lithium battery for electric vehicle 

  Wang Haiying; Wu Feng; Fu Ying; Li Ran; Zhang Qian; 

  Strategic Technology (IFOST), 2011 6th International Forum on 

  Volume: 1 

  Digital Object Identifier: 10.1109/IFOST.2011.6021025 

  Publication Year: 2011 , Page(s): 291 - 294 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (858 KB)  

  According to the main problems faced by the electric vehicles using lithium 

  batteries in the application process, the paper studied the lithium battery 

  safety, consistency, etc. Introduce the lithium battery materials technology, 

  battery core manufacturing technology, battery combination technology, battery 

  management system, battery performance simulation platform and other aspects 

  of the research results. Put forward the essence safety solutions of lithium 

  battery and integration based on four parameters of the battery intelligent 

  management system. It can provide innovative ideas and methods for the 

  development of electric vehicle using lithium battery in China. Read More» 

   A lithium battery pole thickness measurement system based on laser 

  displacement sensor 

  Jufeng Li; 

  Electric Information and Control Engineering (ICEICE), 2011 International 

  Conference on 

  Digital Object Identifier: 10.1109/ICEICE.2011.5777625 

  Publication Year: 2011 , Page(s): 1016 - 1020 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (242 KB)  

  As the main component of lithium-ion battery components, the size of the 

  thickness of lithium-ion battery pole piece, directly impact on the conductive 

  efficiency and space utilization of the battery. In the rolling production 

  process of lithium-ion battery pole piece, it requires real-time detection of 

  changes in the thickness of a pole piece. In this paper, it combined with the 

  characteristics of the lithium-ion battery pole thickness after rolling, and 

  through the analysis of the current thickness measurement method, developed 

  the measurement system of lithium-ion battery pole thickness which is based on 

  laser displacement sensor. Read More» 

   Intelligent lithium battery monitoring and maintenance system design based on 

  the relative capacity estimation of batteries 

  Na, Guo; Ying, Xu; 

  Electronics, Communications and Control (ICECC), 2011 International Conference 

  on 

  Digital Object Identifier: 10.1109/ICECC.2011.6067615 

  Publication Year: 2011 , Page(s): 2694 - 2697 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (730 KB)  

  After a Lithium battery pack is used for a period, the inequality of battery 

  cells will increase and the performance of the pack will decrease. The lack of 

  appropriate user maintenance measures results in the scrap of the whole 

  battery pack and resource waste. To solve the above problems, this paper 

  designed an intelligent lithium battery monitoring and maintenance system 

  based on the relative capacity estimation of battery cells, and proposed a 

  pack usability monitoring method and a battery selecting method both based on 

  the average capacity of a battery pack and the capacity of the battery cells. 

  This system is a balanced / imbalanced dual-mode system, which can improve 

  reduce the inequality of battery cells under the balanced mode, and detect the 

  performance of the pack and cells under imbalanced mode. Experiments show that 

  this system can improve the utilized efficiency and performance of batteries, 

  detect the battery pack performance and select the bad battery cells. Read 

  More» 

   Application of wavelet analysis theory in storage energy system of lithium 

  battery 

  Han Xiaojuan; Chen Xiaojun; Li Jianlin; Hui Dong; 

  Control Conference (CCC), 2011 30th Chinese 

  Publication Year: 2011 , Page(s): 5175 - 5177 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (89 KB)  

  The group technology is the bottleneck of large-scale lithium battery storage 

  energy system. The estimate of residual capacity of SOC (state of charge) is 

  an important method to realize large-scale group technology and the resistance 

  of battery is a major index evaluating SOC. Wavelet analysis theory is used 

  for equivalent circuit model of lithium battery aiming at the characteristics 

  of output signal with gaussian white noise when the lithium battery is 

  discharged or charged. The output of current signal and voltage signals in 

  lithium battery are decomposed into multi-scale functions by choosing the 

  optimum wavelet base function to realize filter processing of noise signals, 

  and then the filtered signals be reconstructed to obtain more accurate battery 

  resistance. Compared with the traditional filtering method (LMS adaptive 

  method), wavelet filtering method provided in this paper can effectively 

  remove interference signals and realize accurately estimate of SOC for lithium 

  battery in large-scale battery storage energy system with certain practical 

  significance for group technology. Read More» 

   Recent advances in lithium battery technology 

  Miles, M.H.; 

  Gallium Arsenide Integrated Circuit (GaAs IC) Symposium, 2001. 23rd Annual 

  Technical Digest 

  Digital Object Identifier: 10.1109/GAAS.2001.964382 

  Publication Year: 2001 , Page(s): 219 - 222 

  Cited by: 1 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (327 KB)  

  Portable electronics such as cellular telephones and laptop computers have 

  produced a surge in battery development and the introduction of rechargeable 

  lithium battery systems. The most dramatic improvement in rechargeable battery 

  technology was the introduction of the lithium-ion battery in 1990. Today, the 

  sale of lithium-ion systems dominates the rechargeable battery market. The 

  cell voltage for any battery system is determined by the selection of the 

  anode and cathode materials, and the electrolyte determines the chemistry of 

  the system and the rate of the electrode reactions. Applications of lithium 

  batteries range from cardiac pacemakers to thermal batteries for military 

  operations. Various types of lithium batteries are discussed. The next major 

  improvement in lithium battery technology will likely be the use of solid 

  polymer electrolytes that provide a truly all-solid-state battery Read More» 

   Analysis of the lithium battery charge/discharge system using state space 

  averaging method 

  Hwa-Young Won; Soo-Yong Chae; Young-Min Seo; Dae-Taek Chung; Soon-Chan Hong; 

  Power Electronics and Motion Control Conference, 2009. IPEMC '09. IEEE 6th 

  International 

  Digital Object Identifier: 10.1109/IPEMC.2009.5157603 

  Publication Year: 2009 , Page(s): 1402 - 1406 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (246 KB)  

  The formation process is presently used in the manufacture of secondary 

  batteries such as a lithium battery. Therefore, charging and discharging 

  processes for lithium battery are essential for the formation process. In case 

  that the nominal capacity is 2,600 mAh and lithium battery is 

  charged/discharged at 0.5 C, the lithium battery charge/discharge system takes 

  very long time over two hours for charging and discharging processes, 

  respectively. Also, to simulate such a system in a conventional way takes very 

  long time and huge files are produced. Eventually, the simulation would be 

  unable with general PC class. In this paper, the lithium battery 

  charge/discharge system is analyzed by using state space averaging method and 

  its validity is verified by both simulations and experiments. As a result, the 

  simulation time is dramatically reduced and the charge/discharge 

  characteristics of the lithium battery can be observed. Read More» 

   Safety testing of batteries for Navy devices using lithium ion technology 

  Govar, C.J.; Banner, J.A.; 

  Battery Conference on Applications and Advances, 2002. The Seventeenth Annual 

  Digital Object Identifier: 10.1109/BCAA.2002.986395 

  Publication Year: 2002 , Page(s): 195 - 198 

  Cited by: 2 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (545 KB)  

  Lithium ion battery technology is being introduced into power supplies used by 

  the armed forces for a variety of applications. In many cases, the same cells 

  and design parameters that support commercial battery packs are being used in 

  military battery packs. This approach is expected to result in a major 

  decrease in the total life cycle cost of the equipment that these batteries 

  support. On June 13, 1991, NAVSEA issued INST9310.1B1, which states that all 

  lithium battery powered equipment must undergo safety evaluation and approval 

  prior to fleet use. This safety program governs a process whereby approvals 

  are issued for lithium batteries to be used in specific equipment on ground 

  facilities, surface combatants, air combatants, and/or submarines. The Naval 

  Ordnance Safety and Security Activity (NOSSA) manages the program. The chief 

  technical advisors are Code 644 at NSWC Carderock Division and Code 609A at 

  NSWC Crane Division. This paper describes three battery designs that 

  incorporate lithium ion technology, and the results of battery safety tests 

  conducted in accordance with Navy requirements Read More» 

   State-of-charge estimation enhancing of lithium batteries through a 

  temperature-dependent cell model 

  Baronti, F.; Fantechi, G.; Fanucci, L.; Leonardi, E.; Roncella, R.; Saletti, 

  R.; Saponara, S.; 

  Applied Electronics (AE), 2011 International Conference on 

  Publication Year: 2011 , Page(s): 1 - 5 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (623 KB)  

  State-of-Charge estimation is one of the most important task of Battery 

  Management Systems in hybrid and electric vehicles. Knowing the amount of 

  charge stored in each cell of the vehicle battery pack is indeed crucial for 

  effective battery utilisation that prevents cells from damaging and extends 

  the battery lifetime. This is even more relevant for lithium batteries that 

  are less tolerant to overcharging and deep discharging. However, 

  State-of-Charge estimation is a difficult task to be performed online in a 

  vehicle. This is because of the noisy and low accurate measurements and the 

  wide operating conditions in which the vehicle battery can operate. This paper 

  shows that the use of temperature-dependent cell model can improve 

  State-of-Charge estimation, as temperature changes dramatically affect lithium 

  battery behaviour. Experimental evidence is provided using the developed 

  temperature-dependent cell model of Lithium-polimer battery inside a promising 

  State-of-Charge estimator that mixes the standard Coulomb counting, i.e. 

  battery current integration, with the model-based approach. Read More» 

   Full-digital lithium battery protection and charging system based on DSP 

  Zhang Haoming; Sun Yukun; Ding Shenping; Wang Yinghai; 

  Control Conference, 2008. CCC 2008. 27th Chinese 

  Digital Object Identifier: 10.1109/CHICC.2008.4605354 

  Publication Year: 2008 , Page(s): 265 - 268 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (201 KB)  

  Lithium battery had the merits of small size, high power density, high per 

  unit voltage, low self-discharging and low resistance, no effect of memory, 

  and was widely used in hybrid electric vehicle (HEV) drive system as the 

  power. It was sensitive to its voltage, current and temperature, traditional 

  lithium protection and charging circuits exposed their shortcomings due to 

  design defects. Full-digital smart management system based on digital signal 

  processor (DSP)TMS320LF2407A and charging system based on PFC (power factor 

  correction) of lithium battery were developed, DSP2407A was the core of the 

  system. Experiment results prove that the smart management system can protect 

  lithium battery effectively, charging system based on PFC can decrease current 

  distortion greatly. Read More» 

   Review of issue and challenges facing rechargeable nanostructured lithium 

  batteries 

  Patil, A.; Ji-Won Choi; Seok-JinYoon; 

  Nanotechnology Materials and Devices Conference, 2006. NMDC 2006. IEEE 

  Volume: 1 

  Digital Object Identifier: 10.1109/NMDC.2006.4388740 

  Publication Year: 2006 , Page(s): 196 - 197 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (323 KB)  

  One of the great challenges in the twenty-first century is unquestionably 

  energy storage. In response to the needs of modern society and emerging 

  ecological concerns, it is now essential that new, low-cost and 

  environmentally friendly energy conversion and storage systems are found; 

  hence the rapid development of research in this field. The performance of 

  these devices depends intimately on the properties of their materials. 

  Innovative materials chemistry lies at the heart of the advances that have 

  already been made in energy conversion and storage by introducing the 

  rechargeable lithium battery. Nanostructured materials have attracted great 

  interest in recent years because of the unusual mechanical, electrical and 

  optical properties. Here we address this topic. It is important to appreciate 

  the advantages of nanomaterials for energy conversion and storage, as well as 

  how to control their synthesis and properties. This review includes the 

  detailed history, construction and working of the Lithium thin film battery 

  also detailed study of anodes , cathodes, electrolytes used till today in thin 

  film lithium battery and the future challenges of thin film battery. Read 

  More» 

   Safety testing of lithium ion batteries for navy devices 

  Govar, C.J.; Banner, J.A.; 

  Aerospace and Electronic Systems Magazine, IEEE 

  Volume: 18 , Issue: 1 

  Digital Object Identifier: 10.1109/MAES.2003.1167325 

  Publication Year: 2003 , Page(s): 17 - 20 

  Cited by: 1 

  IEEE Journals 

  Abstract  |  Full Text: PDF (628 KB)  

  Lithium ion battery technology is being introduced into power supplies used by 

  our armed forces for a variety of applications. In many cases, the same cells 

  and design parameters that support commercial battery packs are being used in 

  military battery packs. This approach is expected to result in a major 

  decrease in the total life cycle cost of the equipment these batteries 

  support. On June 13, 1991, NAVSEA issued INST9310.1B1, which states that all 

  lithium battery powered equipment must undergo safety evaluation and approval 

  prior to fleet use. This safety program governs a process whereby approvals 

  are issued for lithium batteries to be used in specific equipment on ground 

  facilities, surface combatants, air combatants, and/or submarines. The Naval 

  Ordnance Safety and Security Activity (NOSSA) manages the program. The chief 

  technical advisors are Code 644 at NSWC Carderock Division and Code 609A at 

  NSWC Crane Division. This paper describes three battery designs that 

  incorporate lithium ion technology, and the results of battery safety tests 

  conducted in accordance with navy requirements. Read More» 

   Development of film-like lithium battery with solid polymer electrolyte 

  Murata, K.; 

  Telecommunications Energy Conference, 1995. INTELEC '95., 17th International 

  Digital Object Identifier: 10.1109/INTLEC.1995.499035 

  Publication Year: 1995 , Page(s): 704 - 709 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (256 KB)  

  In response to the demand for a small and thin battery for electronic devices 

  which are becoming small, the Yuasa Corporation has been developing film-like 

  lithium batteries with solid polymer electrolyte, both primary and secondary. 

  As a result of this effort, Yuasa has recently developed a film-like lithium 

  primary battery as thin as 0.2-0.3 mm, which utilizes a solid polymer 

  electrolyte. This battery has an energy density higher than that of the 

  alkaline manganese dioxide dry battery, and shows discharge performance at 

  high current drain under low temperature, which is comparable with that of a 

  lithium primary battery with liquid electrolyte. The battery features high 

  reliability, and is expected to be used as a power source for various thin 

  electronic devices such as the international standard 0.76 mm thick wireless 

  card, and for memory backup. The secondary battery, when developed, is 

  expected to be used as a power source for the personal digital assistance, the 

  cellular phone, etc., taking advantage of its thin design and the flexibility 

  to design the battery in various shapes Read More» 

   A novel equalization method with defective-battery-replacing for 

  series-connected lithium battery strings 

  Weijing Du; Xiucheng Huang; Shuitao Yang; Fan Zhang; Xinke Wu; Zhaoming Qian; 

  Energy Conversion Congress and Exposition, 2009. ECCE 2009. IEEE 

  Digital Object Identifier: 10.1109/ECCE.2009.5316461 

  Publication Year: 2009 , Page(s): 1806 - 1811 

  Cited by: 1 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (525 KB)  

  This paper proposes a novel equalization method with 

  defective-battery-replacing for series-connected lithium battery strings. This 

  method can not only provide good equalization for all the cells, more 

  importantly, it can replace defective battery in the pack, so that the whole 

  pack can still be used without being affected by the defective battery. In 

  this way, the battery pack's service life can be much longer than other 

  ordinary equalization methods do, and the pollution caused by scrap batteries 

  can be greatly reduced. The stabilization and effects are both satisfying 

  proved by simulation and experimental results. Read More» 

   Lithium battery models for battery charging and system loading 

  Chin-Long Wey; Kun-Chun Chang; Chung-Hsien Hsu; Feng-Chi Liu; Sheng-Wei Chen; 

  Circuits and Systems (MWSCAS), 2011 IEEE 54th International Midwest Symposium 

  on 

  Digital Object Identifier: 10.1109/MWSCAS.2011.6026679 

  Publication Year: 2011 , Page(s): 1 - 4 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (1112 KB)  

  The paper presents the circuit model for both battery charging and system 

  loading (or battery discharging) of Lithium batteries. The model parameters 

  can be derived from the given data sheet of a battery manufacturer. Results 

  show that, at the battery discharging and system loading conditions, the 

  errors between the measurement results and the simulated results are 1.6% and 

  0.548% for system loading and battery charging, respectively. Thus, the 

  proposed circuit model provides sufficient accuracy for battery simulation and 

  fault diagnosis. Read More» 

   Design procedures of lithium-ion battery systems: The application to a cable 

  railway 

  Conte, M.; Vellucci, F.; Pasquali, M.; 

  Clean Electrical Power (ICCEP), 2011 International Conference on 

  Digital Object Identifier: 10.1109/ICCEP.2011.6036265 

  Publication Year: 2011 , Page(s): 257 - 264 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (1722 KB)  

  The paper reports about a study that ENEA has been carrying out on the use of 

  a storage system, composed by lithium batteries, in a cable railway plant, by 

  presenting the design phase and the starting field tests. Following a 

  preliminary study on a complete lithium-ion battery system, a cable railway of 

  significant experimental interest was identified with the aim to verify the 

  reduction in power demand and energy consumption, with related increase of 

  overall energy efficiency, by recuperating braking energy. On the base of 

  simulations and experimental data, but also logistic and practical reasons, a 

  commercial battery system was chosen, bought and evaluated firstly by 

  preliminary tests and then under the real working conditions. The experimental 

  activity confirmed the used design procedure and the reliability of the 

  battery management system. In addition, it gave indication about the thermal 

  management, which suggested some changes in the final design. According to 

  this design review process, ENEA modified the battery system to optimize the 

  thermal dissipation by doubling the capacity and venting the cells. Read More» 

   Maximizing Lithium battery life safely and inexpensively when charging 

  portable devices 

  Shiyan Pei; 

  ASIC, 2009. ASICON '09. IEEE 8th International Conference on 

  Digital Object Identifier: 10.1109/ASICON.2009.5351296 

  Publication Year: 2009 , Page(s): 12 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (152 KB)  

  The portable devices, such as cell phones and digital cameras and MP3/MP4, 

  continue to grow even with the global recession in full swing. Most of these 

  portable devices are powered by Lithium batteries. These Lithium batteries 

  will need to be charged anywhere between 1-7 days, on the regular basis. 

  Seeing the opportunity, many manufactures have rushed to the scene with all 

  type of chargers specifically designed for single-cell and multi-cell Lithium 

  batteries. However, most of these chargers fall far short of charging the 

  Lithium batteries correctly. Some would shorten the battery life by a factor 

  of 3 to 5 times. Some would even pose safety concerns. The correct answers 

  tend to be very elaborate and consequently very expensive. This tutorial will 

  present a few common mistakes people make when designing chargers for Lithium 

  batteries. In the end, a number of very inexpensive solutions, which are 

  designed for various different applications, are presented. Read More» 

   Development of film-like lithium battery using solid polymer electrolyte 

  Nakajima, Y.; Aihara, Y.; Kato, S.; Murata, K.; 

  Personal, Indoor and Mobile Radio Communications, 1996. PIMRC'96., Seventh 

  IEEE International Symposium on 

  Volume: 3 

  Digital Object Identifier: 10.1109/PIMRC.1996.568444 

  Publication Year: 1996 , Page(s): 1059 - 1063 vol.3 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (448 KB)  

  Electronic devices with reduced size and weight require thin and small 

  batteries. Yuasa Corporation has developed a primary film-like lithium battery 

  with a thickness of 0.3 mm using a solid polymer electrolyte. This primary 

  film-like lithium battery has the following features: it is thin; it has high 

  energy density; it has high safety; it has good heat resistance; and it 

  provides large freedom in designing the battery into different shapes. With 

  respect to safety in particular, the battery has passed the UL standard, and 

  was qualified (UL File No. MH25228). This battery shows discharge 

  characteristics comparable with those of primary lithium batteries using 

  liquid electrolyte under low temperatures and with high currents. The battery 

  is expected to be of use in applications such as power supplies for various 

  thin electronic devices like internationally-standardized wireless cards with 

  a thickness of 0.76 mm, and as a power supply for memory backups. Expectations 

  are placed on secondary batteries under development that may be used as power 

  supplies for cellular phones, personal digital assistants and notebook 

  personal computers Read More» 

   The prototype implementation of a varying current charger for aged 

  rechargeable Lithium-ion batteries 

  Jieh-Hwang Yen; Po-Cheng Fan; Lan-Rong Dung; Fa-Hwa Shieh; 

  Consumer Electronics, Communications and Networks (CECNet), 2011 International 

  Conference on 

  Digital Object Identifier: 10.1109/CECNET.2011.5768762 

  Publication Year: 2011 , Page(s): 5421 - 5424 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (752 KB)  

  A varying current charger for rechargeable Lithium-ion battery is implemented 

  to maintain a predefined energy bound which is consumed by the overpotential 

  equivalent resistance. For aged Lithium-ion batteries, the traditional CCCV 

  charging method charges the battery with the same constant current no matter 

  how the battery internal overpotential resistance increases. The varying 

  current charger developed in this paper will follow the pre-defined energy 

  bound, calculate the internal resistance from EMF and update the next charge 

  current by matching the estimated time to consume the energy bound and the end 

  of charge time. The hardware prototype is implemented with a FPGA and a 

  current source board and the communicates with PC user interface through UART. 

  The experiments show that the efficiency for the varying charge current method 

  is hold for both a new battery and an aged battery although the charging time 

  is compromised. Read More» 

   Evaluation and Analysis of a New Solid-State Rechargeable Microscale Lithium 

  Battery 

  Alahmad, M.A.; Hess, H.L.; 

  Industrial Electronics, IEEE Transactions on 

  Volume: 55 , Issue: 9 

  Digital Object Identifier: 10.1109/TIE.2008.925318 

  Publication Year: 2008 , Page(s): 3391 - 3401 

  Cited by: 11 

  IEEE Journals 

  Abstract  |  Full Text: PDF (1881 KB)  

  Battery characteristics and behavior under a wide range of tests are an 

  integral part in the development of specific properties and performance for a 

  newly developed battery. The results are used to classify the battery working 

  conditions and to set the parameters of its power management system and 

  control algorithm to incorporate innovative features to manage and improve the 

  battery's life cycle and operation. This paper will present experimental 

  evaluation and analysis of results conducted on a new solid-state rechargeable 

  microscale lithium batteries (microbatteries) developed by Jet Propulsion 

  Laboratory for aerospace applications. Analysis includes overcharge, 

  undercharge, faulty conditions, and application of several charge and 

  discharge methods during normal mode of operation. To take advantage of the 

  voltage and capacity yield, the microbatteries are analyzed individually while 

  connected in parallel, series, or parallel-series configurations. The results 

  are used to develop a dynamic battery power management system. A description 

  of the system and the results obtained from a prototype circuit, designed to 

  validate its operation, will also be discussed. Read More» 

   Research on Lithium battery energy storage system in wind power 

  Huang, Xiaobin; Jiang, Beibei; 

  Electrical and Control Engineering (ICECE), 2011 International Conference on 

  Digital Object Identifier: 10.1109/ICECENG.2011.6057869 

  Publication Year: 2011 , Page(s): 1200 - 1203 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (340 KB)  

  Nowadays wind power is a kind of green energy that is developed most rapidly 

  all over the world, but its application range is restricted by its own 

  fluctuations and intermittent features. In this article, the possible 

  approaches to wind power application and the wind power storage methods are 

  analyzed in respect of wind power storage. Because of its long life, good 

  safety performance and low cost, Lithium battery has become an ideal power 

  source for wind power storage. This paper studies the operation principles and 

  characters of Lithium battery, and analyzes the problems needed to solve when 

  using Lithium battery in practice. Read More» 

   A hysteresis model for a Lithium battery cell with improved transient 

  response 

  Hussein, A.A.; Kutkut, N.; Batarseh, I.; 

  Applied Power Electronics Conference and Exposition (APEC), 2011 Twenty-Sixth 

  Annual IEEE 

  Digital Object Identifier: 10.1109/APEC.2011.5744839 

  Publication Year: 2011 , Page(s): 1790 - 1794 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (744 KB)  

  In advanced battery management systems, it is critical to incorporate an 

  accurate battery model that captures the cells' dynamics in order to predict 

  the battery performance. In this paper, a hysteresis model for a Lithium 

  battery cell with improved transient response is proposed. In a battery cell, 

  a hysteresis loop exists in a charge/discharge cycle resulting in an increased 

  complexity in the cell behavior. The proposed model has the advantages of 

  being simple and fairly accurate. The improvement in the transient response, 

  which is observed during and after cell relaxation, has been verified 

  experimentally by applying different charge and discharge tests data to the 

  model. Model derivation and experimental verification are presented in this 

  paper. Read More» 

   Structural and compositional characteristics of nanocrystalline nichrome thin 

  film as anode for lithium battery 

  Patil, A.; Dong Wook Shin; Ji-Won Choi; Seok-JinYoon; 

  Nanotechnology Materials and Devices Conference, 2006. NMDC 2006. IEEE 

  Volume: 1 

  Digital Object Identifier: 10.1109/NMDC.2006.4388971 

  Publication Year: 2006 , Page(s): 706 - 707 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (413 KB)  

  New materials hold the key to fundamental advances in energy conversion and 

  storage. Nanomaterials in particular offer unique properties or combinations 

  of properties as electrodes and electrolytes in a range of energy devices. 

  Technological improvements in rechargeable solid-state batteries are being 

  driven by an ever-increasing demand for portable electronic devices. 

  Lithium-ion batteries are the systems of choice, offering high energy density, 

  flexible and lightweight design, and longer lifespan than comparable battery 

  technologies. Recent studies of lithium ion batteries focus on improving 

  electrochemical performance of electrode materials and lowering cost. 

  Considerable improved electrochemical performance of the electrode materials 

  have been achieved. There are still problems needing further investigation 

  including theoretical aspects, which will in the meanwhile stimulate the 

  investigation for better electrode materials. Throughout the search for carbon 

  alternatives, much effort has been devoted to the use of metal alloys. We 

  present a nanocrystalline films of nichrome alloy deposited on ceramic 

  substrates as anode for the development of lithium-based rechargeable 

  batteries. Low cost anode materials having a high electrochemical efficiency 

  have been critical in the success of thin film batteries that are applicable 

  in ubiquitous environments as a portable energy source. Which has also many 

  advantages advantages include (i) better accommodation of the strain of 

  lithium insertion/removal, improving cycle life (ii) new reactions not 

  possible with bulk materials (iii) higher electrode / electrolyte contact area 

  leading to higher charge/discharge rates (iv) short path lengths for 

  electronic transport (permitting operation with low electronic conductivity or 

  at higher power) and (v) short path lengths for Li+ transport. This current 

  work is intended to demonstrate the characteristics of Ni-Cr anode thin films 

  (thickness < 400nm) prepared by RF magnetron sputter- ing. The characteristics 

  of resulting thin films were found to interesting. Surface roughness and band 

  gap, grain size has been confirmed by SEM, AFM and UV-VIS-IR spectrometer. 

  Structure composition and the properties of the film is the major focus of 

  this presentation. The crystallite sizes as determined by FWHM of XRD peaks 

  confirm particle growth in the range of 15 to 20nm also confirmed by TEM. 

  Composition is identified by EDAX. Read More» 
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  Because the merits of small size, high power density, high voltage, low 

  self-discharge and low resistance, lithium battery are widely used in the 

  hybrid electric vehicle system. Difference between every unit, sensitive to 

  temperature, voltage and current have limited its use. Intelligent management 

  system of lithium battery based on DSP2812 was designed to overcome these 

  problems. Experiment results prove the effectiveness of the design. Read More» 
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  Abstract  |  Full Text: PDF (127 KB)  

  This paper reports and analyses experimental results showing the performances 

  of two state-of-the art, commercially available storage systems, i.e. a 

  supercapacitor (SC) and a super-high power lithium battery. These devices are 

  often subject of comparison; the aim of the article is to explore their 

  performances and to provide guidance in choosing the right device according to 

  the application. The results are expressed mainly in terms of specific power 

  and charge/discharge efficiency as a function of the wanted discharge time; 

  they show that, very high power lithium batteries are a Wry useful solution 

  for applications where high energy density is requested and peak powers can be 

  delivered without additional storage systems; their limits consists of the 

  limited cycle life and a sharp system temperature rise in these operative 

  conditions. Supercapacitors, unlike, show high power density with a cycle life 

  two orders of magnitude higher than high power lithium batteries. Their limit 

  lies in the energy density that is up to two orders of magnitude smaller than 

  high power lithium batteries. Further investigations are conducted to verify 

  the performances and efficiency of very high power lithium batteries in cycles 

  of high power charge and discharge very close to those typical for 

  supercapacitors. Read More» 

   Lithium-ion battery models for computer simulation 
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  Lithium-ion batteries are very popular nowadays. In order to design and 

  evaluate the performance of systems involving batteries, good models are 

  required for systems simulation. In this paper, popular lithium-ion battery 

  models are investigated and presented. Selection of appropriate models for a 

  particular simulation will also be presented. Read More» 
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  Battery-charging algorithms can be used for either single- or multiple-battery 

  chemistries. In general, single-chemistry chargers have the advantages of 

  simplicity and reliability. On the other hand, multichemistry chargers, or 

  “universal battery chargers,” provide a practical option for multichemistry 

  battery systems, particularly for portable appliances, but they have some 

  limitations. This paper presents a review of some charging algorithms for 

  major batteries, i.e., nickel-cadmium, nickel-metal-hydride, and lithium-ion 

  batteries for single- and multiple-chemistry chargers. A comparison between 

  these algorithms in terms of their charging schemes and charge termination 

  techniques is included. In addition, some trends of recent chargers 

  development are presented. Read More» 
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  Abstract  |  Full Text: PDF (232 KB)  

  The voltage of a lithium battery is a nonlinear function of its current rate, 

  temperature, chemistry and history, and hence cannot easily be determined. In 

  this study, we use a one-layer, feed-forward, artificial neural network (ANN), 

  trained using the back-propagation algorithm, to model the behavior of a 

  lithium-polymer (Li-Po) battery. Then, possible improvements to the neural 

  network model using a multilevel approach are discussed. A neural controller 

  was then developed on the basis of this model to control the battery voltage. 

  Experimental and simulation results confirmed the accuracy of the model and 

  the performance of the control technique. Read More» 
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  A novel power supply for medical implants has been developed. A wireless 

  near-infrared power transmission recharges a lithium secondary battery in the 

  power supply. A photovoltaic cell array embedded under skin receives 

  near-infrared light through the skin and charges the battery directly powering 

  an implanted device. The authors have shown that, for a photodiode area of 2.1 

  cm 2, 17 min of near-infrared irradiation at a 810-mn wavelength with a power 

  density of 22 mW/cm 2 can send enough energy to allow regular commercial 

  cardiac pacemakers to run for 24 h. The temperature rise of the skin during 

  the light irradiation was 1.4°C. Read More» 
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  During the last twenty years, technological progress in electronics and 

  communications has increased the demand for lightweight, compact electrical 

  power sources. The prerequisites for these devices include high stable 

  voltage, long operational and storage life, light weight, a wide range of 

  allowable operating conditions, and low to moderate cost. Lithium batteries 

  offer the opportunity to meet these requirements. The well documented 

  development of lithium battery technologies were stimulated technologically 

  and financially by military and space requirements. Early development centered 

  on primary lithium batteries, but recent developments have centered on the 

  development of secondary or rechargeable lithium batteries. A myriad of 

  different cathode materials provides for a wide variety of systems that are 

  classified as rechargeable lithium batteries. In this paper, the authors 

  describe some of the different chemistries, recent developments, and 

  applications that are available. The discussion is limited to ambient or near 

  ambient temperature systems since these are most appropriate for electronic 

  and consumer applications. An appropriate comparison is made to competing 

  battery systems such as nickel/metal hydride Read More» 
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  In this paper, based on the fact that lithium battery energy storage system 

  needs to exchange energy with the grid frequently, a grid-connected conversion 

  for lithium battery energy storage systems is introduced for the 

  charge-discharge function. In order to achieve the current decoupling and high 

  power factor, the synchronous rotating frame and the space vector pulse width 

  modulation (PWM) are used for the AC/DC conversion. DC/DC conversion part of 

  the controller is designed based on the average model. The output voltage 

  control problem is converted into the control of the inductor current. 

  Electromagnetic transient simulation results show that the system is correct 

  and feasible. Read More» 
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  For the first time in seventeen years, there is to be a new lithium battery 

  standard for aviation. In 1990, the Radio Technical Commission for Aeronautics 

  (RTCA) struck a committee to write a new standard to cover the variety of 

  lithium batteries that would find use in aircraft equipment. In June 1995, the 

  RTCA published its MOPS for Lithium Batteries, RTCA Document No. RTCAiDO-227. 

  The FAA will adopt the MOPS as the new TSO at the completion of the sixty-day 

  response period after publication in the Federal Register. It would then 

  become the new standard in the US. It would almost certainly be adopted here 

  in Canada, and affect civil aviation worldwide. Some possible problems with 

  the standard are discussed Read More» 
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  This paper presents a careful study related to a more efficient energy 

  management between lithium battery (with rated voltage of 24V) and 

  Ultracapacitors (UC) for Hybrid Electric Vehicle (HEV) applications. This 

  association is due to the present trend in the field, knowing that the major 

  drawback of the HEV is the autonomy problem. Thus, using the Hybrid energy 

  source (such as UC + battery) and with a good energy management improves the 

  HEV performances. In this paper, battery and Ultracapacitors (10 cells of 2.7V 

  in series) are coupled to DC-bus using two buck-boost converters. The main 

  contribution of this paper is focused on DC-bus voltage and currents control 

  strategy based on polynomial (RST) controller. Through some simulations in 

  MATLAB/Simulink software and experimental results, the authors present an 

  improved energy management for HEV. Read More» 
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  A process model of product improvement design based on anticipatory failure 

  determination (AFD) and theory of resolving inventive problems (TRIZ) is put 

  forward. In this model, AFD is used to find the problem that need to be solved 

  in the system improvement design, and TRIZ is used to produce schemes for 

  resolving problems. By applying the proposed method, homogeneity problem of 

  the lithium battery explosion-proof equipment is resolved, and several schemes 

  are put forward. Read More» 
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  Developments in lithium battery technology are being driven by the demands of 

  consumer electronics products, although the emphasis will soon change to 

  larger battery systems for electric vehicles and dispersed energy storage. The 

  author discusses primary and secondary batteries, lithium cells, lithium 

  polymer batteries, and lithium-ion cells Read More» 
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  This paper provides an overview of the regulations and test requirements 

  regarding the transportation of Lithium Cells and Batteries. These new 

  requirements affect battery manufacturers, manufacturers using lithium 

  batteries in their products, as well as consumers traveling with lithium 

  batteries. Read More» 
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  Air nozzles are the key constructional elements of the lithium battery films 

  drying cabinets and have a great effect on drying efficiency and effectiveness 

  even the running of whole drying system. The steady state flow fields of three 

  kinds of air nozzles are obtained through numerical simulation method. This 

  paper provides an investigation of the resistance characteristics and flow 

  equalization characteristics of different air nozzles, and gives the theory 

  basis for the selection of air nozzles in actual working condition. Read More» 

   State-of-charge estimation for a single Lithium battery cell using Extended 

  Kalman Filter 

  Hussein, H.A.-H.; Batarseh, I.; 

  Power and Energy Society General Meeting, 2011 IEEE 

  Digital Object Identifier: 10.1109/PES.2011.6039679 

  Publication Year: 2011 , Page(s): 1 - 5 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (930 KB)  

  An accurate state-of-charge (SOC) estimation is desired in most battery 

  systems. It increases the reliability of the system and extends the lifetime 

  of the battery. This paper proposes an Extended Kalman Filter (EKF) algorithm 

  to estimate the SOC of a Lithium battery cell. To implement the SOC algorithm, 

  an improved Lithium battery cell model is used. The results of the model and 

  EKF algorithm show the effectiveness and ease of implementation of the 

  proposed technique. Read More» 
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  This study focuses on the system dynamics and the state-of-charge (SOC) 

  evaluation of a lithium battery module. The analysis and comparison of the 

  differences between the linear model and the nonlinear model are carried out. 

  Using AC impedance approach, the mathematical model can be established via a 

  surveyed equivalent circuit. The linear model is thus constructed. With the 

  nonlinear behavior investigated from experimental results, the nonlinear 

  mathematical model is further established. Next, the measured nonlinear 

  electric capacity of the battery module can be employed to derive the approach 

  of nonlinear SOC evaluation. This research can precisely develop the nonlinear 

  system model and evaluate the nonlinear SOC by analyzing the experimental 

  data. Read More» 
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  Energizer has been engaged in lithium battery research and development for 

  over 30 years and produces a number of different types of lithium batteries. 

  This paper is a review of the evolution of lithium battery products in the R&D 

  labs and in production at Energizer Read More» 
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  Lithium batteries are commonly used in mobile phones, personal digital 

  assistants (PDA), notebooks and other computer, communication and consumer 

  electronics (3C) products. Lithium batteries in 3C products or electric 

  vehicles must rapidly charge and discharge. Thus, the inner temperature 

  increases rapidly, which is a safety issue. Conversely, over charging results 

  in unstable voltage and current. Hence, timely monitoring and safety 

  management of data for temperature and voltage inside a lithium battery have 

  become a popular issue. In this work, flexible micro temperature and voltage 

  sensors were integrated in a coin cell using the micro-electro-mechanical 

  systems (MEMS) process for in situ monitoring of temperature and voltage. Read 

  More» 
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  Five different but novel superacid-based lithium salts were synthesized and 

  characterized. The electrochemical stability of these salts was studied by 

  cyclic voltammetry and the processability was carried out by chemical 

  techniques. Solid polymer electrolytes of these salts with different 

  compositions were prepared with polyethylene oxide and polyacrylonitrile under 

  anhydrous conditions and their conductivities were measured at room 

  temperature. High voltage composite cathode films of lithium cobalt oxide were 

  prepared with aluminum and stainless steel grid materials. Lithium/polymer 

  electrolyte/lithium cobalt oxide cells of about 4 mAh capacity were fabricated 

  and were used to conduct charge and discharge studies to evaluate these novel 

  lithium salts based polymer electrolytes for lithium batteries. The initial 

  discharge studies on these cells showed a maximum of 71% discharge efficiency 

  with good voltage regulation Read More» 
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  A new solid-state battery, designed for implantable prosthetics is described. 

  Single cell voltage is 2.8 V. The anode is metallic lithium. The cathode is a 

  proprietary iodide. The electrolyte is a crystal, lithium iodide. Cell 

  impedance at 37Â°C for a typical pacemaker battery is under 1000Â¿ at 

  beginning of life (BOL) and 16 000 Â¿ at end of life (EOL). The simple 

  chemistry of the cell precludes hydrogen gas generation and thus, for the 

  first time, permits hermetic sealing of a battery and/or pacemaker in a welded 

  stainless-steel enclosure which may be used as the indifferent anode electrode 

  in a monopolar system. Read More» 
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  Improved RBF neural network arithmetic is mainly characterized by using TI's 

  Impedance Track TM technology for reference which predict the status of charge 

  (SOC) of lithium battery, and in accordance with the chemistry characteristics 

  of lithium batteries, use varied pulse charge method for their rapid and 

  efficient charging. The results show that the SOC which is predicted by 

  improved RBF arithmetic can meet the performance target under the C++ compiler 

  environment and adopting the varied pulse charge have shorten the charging 

  time by 20%, this method is suitable for rapid charging system. Read More» 
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  For a number of years, lithium-ion batteries have promised energy and power 

  densities that make them an attractive alternative to the silver-zinc 

  batteries historically used in underwater vehicles. For AUV (Autonomous 

  Underwater Vehicle) application, polymer-electrolyte cells offer the promise 

  of pressure tolerance; this key attribute impacts vehicle design and 

  operational logistics in a number of ways. Primarily, it facilitates the 

  design of arbitrarily large battery packs by obviating many of the problems 

  associated with large, heavy and expensive pressure vessels that would have 

  been otherwise required to house batteries at depth. This allows a single AUV 

  operator to recover the vehicle and remove and replace the batteries in 

  minutes without the down time associated with servicing o-rings and seals. In 

  a military context, this new operational paradigm has made back to back search 

  and classify missions a practical reality. As with all new technologies there 

  is a hiatus between availability, practical implementation and adoption. Many 

  fundamental, logistical and practical engineering problems in design and 

  manufacture have been solved in the past 5 years leading to a range of 

  commercially available batteries with power densities exceeding 100Wh per 

  neutrally buoyant Kg. This paper will explore these challenges, examining 

  specific solutions derived from experience gained through the pressure testing 

  of over 20,000 cells Read More» 
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  A rechargeable lithium battery safety IC designed for monitoring cell voltage 

  and current in the battery is presented. The circuitry is capable of 

  protecting batteries of one to four series connected cells via a programmable 

  circuit architecture with a cell voltage limit accuracy of +/-1%. The 

  circuitry has an average current drain of 25 μA. The Li safety IC with 

  integrated series FETs has an area of 18.4 mm2 Read More» 
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  The performances of monopolar and bipolar Li-TiS2 batteries are compared using 

  two empirical computer design programs for high power applications. Predicted 

  performance outputs for various designs at various discharge rates, 

  capacities, and voltages are reported. Laboratory-type bipolar Li-TiS2 

  batteries were also fabricated to demonstrate the concept of the rechargeable 

  bipolar lithium batteries. The performance of the batteries under various test 

  conditions is presented Read More» 
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  Requirements for undersea systems applications have, over the past several 

  years, forced rapid advances in lithium battery state-of-the-art. Recent 

  technological improvements have provided safe, reliable batteries that have 

  proven to be highly tolerant to the abusive undersea environment. Cell 

  developments have been directed towards small cells for low, medium, and high 

  rate applications; large low rate cells; and reserve electrolyte cells for 

  very high rate applications such as for torpedo propulsion. The immediate 

  goals for the further advancement of lithium battery development are: (1) cost 

  reduction through improved manufacturing and material processing technology, 

  and (2) expansion of the spectrum of available cell sizes and discharge rates 

  to meet the needs of the future. Read More» 
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  Lithium batteries have emerged as the power source of choice for a large 

  number of commercial and medical applications. Commercially important lithium 

  battery chemistries include lithium/iodine, lithium silver vanadium oxide, 

  lithium/carbon monofluoride, lithium/sulfuryl chloride with chlorine, and 

  lithium/thionyl chloride. The ability to accurately estimate the discharge 

  performance of a cell is a paramount consideration in cell selection. Here, 

  the authors present an approach to model the discharge of the oxyhalide system 

  based on response surface methods and nonlinear estimation. The resulting 

  models may be used to predict performance under varying conditions. In short, 

  they construct a model to address the question: “how long will it last?” Read 

  More» 
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  A new state-of-health (SOH) estimation method for lithium batteries that uses 

  a dual-sliding-mode observer is presented. The capacity fade and resistance 

  deterioration were estimated by the dual-sliding-mode observer. The 

  dual-sliding-mode observer consists of a fast-paced time-varying observer and 

  a slow-paced time-varying observer. The fast-paced time-varying observer 

  estimates parameters, such as the state of charge and terminal voltage, and 

  polarization effects. The slow-paced time-varying observer estimates the SOH 

  in terms of the capacity fade and resistance deterioration. The convergence of 

  the proposed observer was proved by the Lyapunov equation. The structure of 

  the proposed system is simple and easy to implement and shows robust control 

  properties against modeling errors and temperature variations. The test 

  results show that the proposed observer system has superior tracking 

  performance than previous ampere-counting method. Read More» 
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  Some factors affect precursor capability, for example: raw material CoCl2 

  solution impurity, feeding methods of reactants, solutions' pH value of 

  deposition reaction, washing conditions, etc. Cobalt chloride is chosen as raw 

  material, sodium carbonate as precipitator, cobalt ion concentration 65~70g/L, 

  Cobalt chloride/sodium carbonate(mol ratio)among 0.63~0.72, the way adding 

  solution is chosen that precipitator is added to cobalt chloride solution, 

  precipitated pH is chosen among 9.0~9.5. Under such conditions, better 

  precursor can be acquired. Read More» 
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  Fourteen hundred rows by 53 columns of vendor cell acceptance data were 

  processed though logistic regression using Insightful Corporation's Insightful 

  Miner™ (IM) and SAS Institute Inc.'s SAS® Enterprise Miner (EM) to find any 

  significant correlation between 52 test output parameters (independent 

  variables) and the pass/fail outcome for each of the 1,400 battery cells 

  tested. The goal was to find helpful predictors for detecting “good” or “bad” 

  cells in the form of a best logistic regression model. Data from five cells 

  selected by Johnson Space Center's (JSC's) Energy Systems Division (ESD) were 

  processed through three model options (Option1, Option2, and Option3) to 

  determine the best model and to indicate a known cell that failed. The output 

  from the best model showed good acceptability statistics and indicated the 

  failed cell was less acceptable than the other cells. The processing and model 

  building results were similar in both IM and SAS EM. The model described by 

  this paper may be applied to any vendor battery cells where acceptance data is 

  available. Read More» 
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  Scientific and technical problems connected with the realization of a 

  practical lithium battery with a solid polymer electrolyte are reviewed. The 

  viewpoint is that one important aim of basic scientific work should be to 

  provide sufficient experimental data and theoretical understanding to permit 

  computer-aided optimization of battery design, and performance. At present, 

  this aim cannot be reached. The types of data missing and areas where 

  interpretation is lacking are identified. Cathode materials, electrolytes, 

  anode materials, and complete cells are discussed. Some of the problems with 

  anode and cathodes are common to batteries with liquid electrolytes, so, where 

  relevant, conclusions from work on liquid electrolytes are included Read More» 
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  Quality function deployment (QFD) has been used as a tool to aid in the 

  design, development, and subsequent commercial manufacture of a 

  lithium/thionyl chloride D cell for use in weapons applications. QFD is a 

  structured methodology that helps assure that customer needs and expectations 

  will be satisfied throughout the product life cycle. The authors describe the 

  application of QFD, some of the lessons learned, and what they expect to be 

  the final product of this QFD exercise Read More» 
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  The authors describe some of the activities which have been undertaken to 

  introduce the Li/SO2 battery technology to the Israel Defence Forces (IDF) 

  Signal Corps. Safety considerations prevented the use of Li/SO2 in a number of 

  the new applications. Whenever this happened, it necessitated development of 

  an alternative power source to meet the basic requirements of power and energy 

  delivery. The chosen technology was the Li/MnO2 system. The experiments 

  performed and some of the characteristic results of this system are presented 

  Read More» 
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  In these days of emphasizing standardization, Acquisition Reform, 

  Non-Developed Items (NDI) and Commercial-Off-The-Shelf (COTS) technologies, we 

  are facing new challenges associated with these trends. Program managers are 

  pressured to use a standard or COTS battery, while simultaneously, the new 

  systems being developed have increasingly complex and demanding power 

  requirements. Hardware must be developed with shorter schedules, and policies 

  of Acquisition Reform limit the amount of control the government has over the 

  development of a given item. In this paper, we review battery development 

  efforts that have resulted in unexpected problems. Relevant data from both 

  current and past test programs are presented. Recommendations are provided 

  concerning how to best avoid duplication of effort, while ensuring that the 

  final product will have the best chances of succeeding Read More» 
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  The deliberate introduction of additives like 2-methylfuran (2-MeF) is known 

  to improve Li cycleability in cyclic ether electrolytes. The authors found 

  that the proclivity of 2-MeF to polymerize in the bulk electrolyte or on a 

  TiS2 cathode was inhibited by the addition of reduced oxygen species, such as 

  O2 -/int and OH. Additionally, the polymerization of tetrahydrofuran and 

  dioxolane and the destructive processes initiated by AsF6- decomposition to 

  AsF5 and AsF3 were inhibited by the introduction of reduced oxygen species, 

  particularly OH- at the 10 p.p.m. to 100 p.p.m. level Read More» 
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  Quality Function Deployment (QFD) is the tool we have selected to aid in the 

  design, development and subsequent commercial manufacture of a lithium/thionyl 

  chloride “D” cell for use in weapons applications. QFD is a structured 

  methodology used to help assure that customer needs and expectations will be 

  satisfied throughout the product life cycle. In this paper, we describe our 

  application of QFD, some of the lessons learned, and what we expect to be the 

  final product of this QFD exercise Read More» 
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  The development and manufacturing of lithium-ion batteries have matured to the 

  point that large form factor batteries are available for applications in the 

  telecommunications industry. These batteries offer the advantage of much high 

  energy density than lead acid battery, both in terms of weight and volume. 

  They do not emit hydrogen gas and have a low steady state float current that 

  is independent of battery temperature. The possibility of thermal runaway 

  caused by higher float current at higher temperature is greatly reduced. Safe 

  operation of the lithium-ion battery relies on protection features 

  incorporated inside the battery pack. Internal protection features may include 

  cell balancing, current limiting, contactor, and slow blowing fuse. In 

  telecommunication back-up applications, the lithium-ion battery is a component 

  of a power plant that includes rectifiers, controller, distribution panels, 

  and different sizes of cables. It is imperative to have the lithium-ion 

  battery integrated seamlessly into the power plant and sufficient system 

  integration testing be done to ensure the smooth and safe operation. In this 

  paper, test results will be presented on issues that are critical to the 

  integration of lithium-ion battery within a power plant. The situation of 

  mixing lithium-ion battery with other types of battery in the power plant will 

  also be presented Read More» 
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  Deep Submergence Vehicle Shinkai 6500, owned and operated by Independent 

  Administrative Institution Japan Agency for Marine-Earth Science and 

  Technology (hereafter JAMSTEC, and JAMSTEC was reorganized from Japan Marine 

  Science and Technology Center on April 1, 2004), is the deepest manned 

  submersible in the world. Shinkai 6500 has a depth capability of 6500 m and 

  was developed in 1989 by JAMSTEC, and Mitsubishi Heavy Industries, Ltd. 

  (hereafter MHI). She was commissioned in 1990 with her exclusive support 

  vessel "YOKOSUKA" (length overall; 105 m, gross tonnage; 4,436 GT). Shinkai 

  6500 has dived 811 times until the end of March 2004. The major dives were 

  carried out in the East Pacific Raise, the Mid Atlantic Ridge, the Indian 

  Ocean and the western Pacific region, including the Mariana Trench and the 

  Japan Trench. She has achieved many fruitful and important scientific results 

  for the science in the world. The original power source of Shinkai 6500 was 

  oil filled pressure compensated silver oxide zinc battery. However, the 

  silver-zinc battery is very expensive, has short life, and is necessary 

  complex work for maintenance. The operators needed to do full electric 

  discharge every 15th dive, and to adjust electrolysis liquid after 30 dives. 

  In order to supply electricity for the Shinkai 6500, two 400Ah battery pods, 

  800Ah in total, are installed. From 1997, the JAMSTEC Shinkai 6500 operation 

  team, and MHI and Japan Storage Battery Co. Ltd started to develop the 400Ah 

  capacity oil filled pressure compensated lithium-ion battery for Shinkai 6500 

  main batteries. And we completed development and sea trial in March 2004. The 

  advantage of lithium ion battery in comparison with silver zinc battery is (1) 

  maintenance-free, it is not necessary to do adjustment of electrolysis liquid. 

  (2) long life time, the battery life time increased from 75 times or 1 year, 

  to 180 times or 2 years, and (3) light weight, it is about 100 kg lighter than 

  the silver zinc battery system. We will development and result of operation of 

  introduce the first big capacity oil filled pressure compensated lithium ion 

  battery for the Shinkai 6500. Read More» 
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  The use of lithium-ion batteries in many of today's electronic consumer 

  products has increased significantly due to the advantages of high energy 

  density, high cell voltage, and longer shelf life over that of comparable 

  battery chemistries. The cell chemistry of conventional lithium-ion batteries 

  has been limited by the choice of suitable lithium liberating cathode 

  materials i.e. the three oxide electro active materials: LiMn2O4, LiCoO2 and 

  LiNiO2 (lithium-manganese, lithium-cobalt, and lithium-nickel respectively). 

  These materials are generally found to offer high electrochemical performance 

  at the expense of poor thermal stability. The three lithium oxide's thermal 

  instability when over-charged has limited the application of these materials 

  to small and relatively low capacity lithium-ion batteries. The novel use of a 

  phosphate-based material in the cathode has been found to offer many of the 

  advantages of traditional lithium-ion chemistries without sacrificing the 

  safety necessary in a large format application. In this paper, the results of 

  safety testing comparing phosphate-based cells and the most popular of the 

  three lithium oxide materials (lithium-cobalt), is presented. Test data will 

  show that the safety circuitry used in popular lithium-cobalt 18650 

  cylindrical cells will not prevent an event or propagation of an event if 

  thermal runaway occurs within one cell in a battery pack. In contrast, abuse 

  testing of phosphates based cells shows no thermal events under identical 

  conditions. Read More» 

   A new approach to the qualification of lithium-based battery systems 
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  Lithium-based battery systems, including lithium ion, lithium ion polymer and 

  lithium metal polymer, offer considerable promise in telecom systems and have 

  generated a high level of interest in the user community. In a previous paper 

  the authors highlighted the benefits of these technologies and pointed out the 

  criticality of electronic subsystems in realizing those benefits and achieving 

  safe operation. It was also suggested that the introduction of these 

  electronic charge controls brings with it the requirement for a new approach 

  to qualifying such batteries, particularly since they will be widely deployed 

  in conjunction with existing charging systems that lack the advanced 

  communication features that are quite standard in the portable battery field. 

  This paper will discuss the typical features of electronic controls for 

  lithium-based batteries. Additionally, it will suggest a systematic approach 

  to their qualification, and to the qualification of the battery as a whole. 

  Qualification begins with the identification of all possible failure modes and 

  their potential effects on operating safety. It requires an evaluation of each 

  element, such as hardware components, battery management algorithms, the 

  software for implementing those algorithms, and the battery cells. Each of 

  these elements must be separately qualified, then the system as a whole should 

  be evaluated to ensure that all of these elements are working together 

  effectively. Such a systematic approach is vital, but unfortunately the 

  typical approach is to field a few demonstration systems and to approve a 

  technology if nothing bad happens. Rather than leaving these requirements up 

  to individual users, the authors suggest that a standards document is 

  required. This could be produced under the auspices of T1E1, IEC or IEEE. The 

  document should not describe specific tests, but rather a methodology for 

  determining what tests are required, bearing in mind the differences between 

  the technologies offered for telecom use, such as their sensitivity to 

  overcharge or whether they require heating for proper operation. Historically, 

  the introduction of new battery technologies has been accompanied by problems 

  when existing charging methods and equipment have not been adapted 

  accordingly. When properly implemented- , the charge control electronics of 

  lithium-based battery systems have the capability to avoid such problems. 

  However, a proper approach to qualification is vital and will allow the full 

  potential of these technologies to be realized. Read More» 
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  Electric Vehicle Applications 

  Mi, C.; Ben Li; Buck, D.; Ota, N.; 

  Vehicle Power and Propulsion Conference, 2007. VPPC 2007. IEEE 

  Digital Object Identifier: 10.1109/VPPC.2007.4544108 

  Publication Year: 2007 , Page(s): 107 - 111 

  Cited by: 1 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (4032 KB)  

  The successful implementation and commercialization of hybrid electric 

  vehicles (HEV) rely largely on energy storage systems. Lithium-ion batteries 

  offer potential advantages in energy density, power density, and cost for this 

  purpose. One of the challenges imposed by lithium-ion battery is the thermal 

  management. The best operating temperature of lithium-ion battery is from 

  -10degC to 50degC. An effective thermal management system is critical to 

  maintain the health and life span of the battery. A good thermal management 

  system starts with accurate prediction of the thermal conditions of the 

  battery. This paper is aimed to evaluate the thermal management system of a 

  lithium-ion battery pack designed for HEV applications, including estimating 

  the thermal loss of the battery pack based on electric characteristics and 

  experiments; predicting the temperature rise of the battery pack based on the 

  test results of a single cell, and modeling the temperature gradients of the 

  battery pack under different operating conditions. Read More» 
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  As the battery for space, Ni-Cd and Ni-H/sub 2/ is used. Recently, lithium ion 

  battery, which has high energy density high discharge voltage and high 

  efficiency of charge/discharge, is being developed for electric vehicle. We 

  have developed the battery system for GEO to reduce the weight and cost. As 

  the result of the development test and qualification test, we have taken the 

  following data: to meet the life requirement of GEO satellite with protection 

  circuit; GEO: 15 years 3200 cycles; to perform qualification test for GEO 

  satellite; to improve energy to weight at battery system level (from 40 w/g to 

  110 w/g). Since Mitsubishi Electric Corporation has developed the lithium ion 

  battery system (LIB) which applied large capacity lithium-ion cell (Li-ion 

  cell) for GEO satellite, we describe summary of its system and result of 

  development test. As compared with nickel-hydrogen (Ni-H/sub 2/) or 

  nickel-cadmium (Ni-Cd) cells which has been used for satellite, Li-ion cell 

  has more than two times much energy density and three times much discharge 

  voltage. Therefore Li-ion cell can be realized weight saving, small volume and 

  low cost. Also its cycle life performance is enough to expect long life 

  according to life test at the ground. This LIB consists of battery module (BM) 

  and battery charge control (BBC). BM connects 24 cells, that are nominal 

  capacity 100 AH cells, in series. This LIB and its system are determined to be 

  on GEO satellite. Read More» 
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  An intelligent battery equalization scheme based on fuzzy logic control is 

  presented to adaptively control the equalizing process of series-connected 

  lithium-ion batteries. The proposed battery equalization scheme is a 

  bidirectional dc-dc converter with energy transferring capacitor that can be 

  used to design the bidirectional nondissipative equalizer for a battery 

  balancing system. Furthermore, it can be designed as a ripple-free converter 

  for improving the input current distortion of the battery charge supply power 

  system. A fuzzy-logic-controlled strategy is constructed with a set of 

  membership functions to prescribe the cells equalizing behavior within a safe 

  equalizing region for rapid cell voltage balancing. The simulation and 

  experimental results show the advantage of the predicted equalizing 

  performance of the lithium-ion battery stacks. The proposed fuzzy logic 

  control battery equalization controller can abridge the equalization time 

  about 32%. The proposed method maintains safe operation during the 

  charge/discharge state in each lithium-ion cell of the battery strings. Read 

  More» 
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  According to the characteristic analysis of lithium-ion power battery, battery 

  accelerate life test is carried out to obtain the relevant conclusions such as 

  the changing trend of battery ohmic resistance in different conditions. 

  Battery ohmic resistance is consequently set up as the Evaluation Index of 

  lifetime. Battery ohmic resistance equivalent model is established aiming at 

  the real-time identification of lithium-ion battery ohmic resistance. Based on 

  this model, the real-time identification is achieved by the experimental 

  collected data and recursive least squares algorithm. The adoption of battery 

  ohmic resistance identification algorithm can be applied to provide some 

  useful reference for the battery life state estimation. Read More» 
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  Batteries are the power providers for almost all portable computing devices. 

  They can also be used to build energy storage systems for large-scale power 

  applications. In order to design battery systems for energy-optimal 

  architectures and applications with maximized battery lifetime, system 

  designers require computer aided design tools that can implement mathematical 

  battery models, predict the battery behavior and thus help the designers 

  search for the optimal schemes. This paper presents a lithium-ion battery 

  model which can be used on SIMPLORER software to simulate the behavior of the 

  battery under dynamic conditions. Based on measured battery data, a 

  mathematical model of the battery is developed which takes into account 

  battery operating temperature and the rates of the battery charge/discharge 

  currents. In addition, thermal characteristics of the battery are also 

  studied. Read More» 
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  AVESTOR's lithium-metal-polymer (LMP) technology is an advanced battery system 

  for stationary and automotive applications. Papers have been presented at 

  Intelec in past years on this technology, focusing on basics of the 

  electrochemistry, key benefits and field test results. The present paper will 

  describe the electrochemical system in greater detail, outline the subsystems 

  that optimize the operation of the battery and show their impact on 

  telecommunication applications. The lithium-metal-polymer battery utilizes an 

  electrochemical configuration composed of a metallic lithium anode, a simple 

  copolymer based on polyether chemistry, vanadium oxide and a lithium salt, 

  lithium bistrifluoromethanesulfonamide (LiTFSI). What are the specifics of the 

  LMP electrochemistry and how does it influence the properties and performance 

  of the battery? This paper will answer these questions by describing and 

  explaining the electrochemistry and the resulting properties of the 

  electrochemical cell. To optimize the battery performance, certain conditions 

  are required and are achieved by control subsystems integrated into the 

  battery. This paper will explain these main subsystems, their function and 

  their influence on operation and performance. Finally, this paper will 

  describe how the electrochemistry and its integrated subsystems affect the 

  installation and operation of LMP batteries in telecommunication applications 

  from an end-user perspective. Read More» 
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  In this paper, we look at different battery capacity models that have been 

  introduced in the literatures. These models describe the battery capacity 

  utilization based on how the battery is discharged by the circuits that 

  consume power. In an attempt to validate these models, we characterize a 

  commercially available lithium coin cell battery through careful measurements 

  of the current and the voltage output of the battery under different load 

  profile applied by a micro sensor node. In the result, we show how the 

  capacity of the battery is affected by the different load profile and provide 

  analysis on whether the conventional battery models are applicable in the real 

  world. One of the most significant finding of our work will show that DC/DC 

  converter plays a significant role in determining the battery capacity, and 

  that the true capacity of the battery may only be found by careful 

  measurements Read More» 
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  This paper mainly discusses a distributed battery management system (BMS) that 

  used for hybrid electrical vehicle (HEV) and the research on Lithium-ion 

  battery based on the model of PNGV. The BMS presented is composed with the 

  distributed and integrated module, the distributed modules(DM) takes charge of 

  measuring the parameters of voltage and temperature accurately and in time, 

  communicate with the integrated module(IM) by CAN bus. The IM takes charge of 

  estimating Lithium-ion batteriespsila state of charge (SOC) based on the data 

  of DM and PNGV model. According to the complicated electromagnetism condition 

  the anti-jamming methods are used between every part of the BMS to have the 

  characters of robustness and reliability. According to the non-liner feature 

  of Lithium-ion battery, PNGV model has the high accuracy to reflect the open 

  circuit voltage (OCV) and SOC. Results show that the BMS has the 

  characteristics of easy to expansion, high precision, working reliability and 

  the PNGV model is suitable for Lithium-ion battery. Read More» 
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  Electric power storage is an important technology for all equipments of 

  underwater vehicles however environmental pressure is high, the temperature is 

  5 degrees Celsius or less, and conditions are unsuitable for many chemical 

  reactions in the deep sea. Battery capacity is mainly dependent on its mass; 

  this means that the cruising range of underwater vehicles is proportional to 

  the mass of the battery. To solve this problem, a high energy density battery 

  and its enclosures are being developed. Concretely, batteries are enclosed 

  with oil, to equate environmental pressure and to be insulated in seawater. 

  This is called the oil compensated method, and is applied to various 

  batteries. The oil-filled 29Ah Lithium-Ion battery for the vehicle was 

  developed in 2010. And sea trial was carried out equipped autonomous 

  underwater vehicle “MR-X1”. The paper introduces Lithium-Ion secondary battery 

  and result of sea trail. Read More» 
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  Japan Storage Battery Co., Ltd. developed new prismatic lithium-ion batteries 

  for the stationary applications such as short-period backup power sources, 

  especially for demand of the high-rate discharge capability. Our lithium-ion 

  batteries have a rated capacity ranging from 10 to 80 Ah capable of continuous 

  full discharge at from 5 to 10 C rate with about 1/3 and 1/4 of the lead-acid 

  battery with the same energy in the volume and weight, respectively. Our 

  battery module consisting of the lithium-ion battery with battery management 

  unit (BMU) exhibits extremely the excellent high-rate discharge performance, 

  which leads to make the 5 kVA power supply system half in both size and weight 

  compared with the conventional one equipped with lead-acid battery. 

  Furthermore, the calendar life of longer than 10 years at room temperature is 

  to be predicted for our lithium-ion battery using improved positive and 

  negative active materials, based on the battery-life theory. Read More» 
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  least squares with forgetting 

  Hu Xiaosong; Sun Fengchun; Zou Yuan; Peng Huei; 

  American Control Conference (ACC), 2011 

  Publication Year: 2011 , Page(s): 935 - 940 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (382 KB)  

  A battery model that is suitable for real-time State-of-Charge (SOC) 

  estimation of a Lithium-Ion battery is presented in this paper. The battery 

  open circuit voltage (OCV) as a function of SOC is described by an adaptation 

  of the Nernst equation. The analytical representation can facilitate Kalman 

  filtering or observer-based SOC estimation methods. A zero-state hysteresis 

  correction term is used to depict the hysteresis effect of the battery. A 

  parallel resistance-capacitance (RC) network is used to depict the relaxation 

  effect of the battery. A linear discrete-time formulation of the battery model 

  is derived. A recursive least squares algorithm with forgetting is applied to 

  implement the online parameter calibration. Validation results show that the 

  calibrated model can accurately simulate the dynamic voltage behavior of the 

  Lithium-Ion battery for two different experimental data sets. Read More» 

   Intelligent charged system for Lithium-ion battery strings 

  Shih-Ming Wang; Ming-Wang Cheng; Yuang-Shung Lee; Ren-Her Chen; Wun-Tong Sie; 

  Telecommunications Energy Conference, 2009. INTELEC 2009. 31st International 

  Digital Object Identifier: 10.1109/INTLEC.2009.5351983 

  Publication Year: 2009 , Page(s): 1 - 6 

  Cited by: 1 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (11969 KB)  

  We use DSP to construct an intelligent Lithium-ion battery charging system. By 

  adopting this intelligent charging system, we perform the data collection, 

  calculation and peripheral circuit control for the battery charging status. 

  According to the lithium-ion battery charging specifications, two hours are 

  required for battery charging. A fuzzy controller constructed using the 

  battery protection voltage and voltage difference among the batteries is used 

  as the input variable to shorten the charging and equalizing time and assure 

  that the battery will be operated within the safety voltage range. Read More» 

   Lithium rechargeable batteries for portable telecommunication 

  appliances-basic concepts and recent developments 

  Jacobi, W.; Eichinger, G.; 

  Telecommunications Energy Special Conference, 2000. TELESCON 2000. The Third 

  International 

  Digital Object Identifier: 10.1109/TELESC.2000.918416 

  Publication Year: 2000 , Page(s): 123 - 127 

  Cited by: 1 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (324 KB)  

  After the successful introduction of various lithium anode primary batteries 

  in the 1970s, many efforts had to be made to obtain a safe and reliable 

  rechargeable lithium anode. The lithium ion concept was the first to be 

  transferred into series and mass production and to be used in big volumes for 

  small electronic devices. The polymer electrolyte battery seems to be the next 

  step in this field of electrochemical powering systems which strongly depend 

  on their electronic controls. This paper describes the rechargeability of 

  lithium anodes, the lithium-ion or rocking-chair concept, carbonaceous 

  materials for lithium ion batteries, and lithium ion polymer electrolyte 

  batteries. Spongy and gellified electrolytes as well as battery safety and 

  performance are also discussed Read More» 

   Design and implementation of lithium-ion/lithium-polymer battery charger with 

  impedance compensation 

  Tseng, S.-Y.; Shih, T.-C.; Fan, S.-Y.; Chang, G.-K.; 

  Power Electronics and Drive Systems, 2009. PEDS 2009. International Conference 

  on 

  Digital Object Identifier: 10.1109/PEDS.2009.5385827 

  Publication Year: 2009 , Page(s): 866 - 870 

  Cited by: 1 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (1632 KB)  

  In this paper, an impedance-compensated battery charger is presented to 

  increase the effective capacity of the lithium-ion/lithium-polymer battery. 

  The proposed charger adopts a pulsating current source associated with a 

  pulsating voltage detector to dynamically estimate compensated impedance of 

  battery. With this approach, the discharge-time is extended 12% and the 

  overall battery capacitor is increased 10%. The experimental results based on 

  a lithium-ion battery charger with 11.4 V/2.4 Ah battery capacity verify these 

  significant improvements. Read More» 

   Reliable State Estimation of Multicell Lithium-Ion Battery Systems 

  Roscher, M.A.; Bohlen, O.S.; Sauer, D.U.; 

  Energy Conversion, IEEE Transactions on 

  Volume: 26 , Issue: 3 

  Digital Object Identifier: 10.1109/TEC.2011.2155657 

  Publication Year: 2011 , Page(s): 737 - 743 
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  Abstract  |  Full Text: PDF (706 KB)  

  Lithium-ion (Li-ion) batteries are nowadays the best tradeoff between 

  performance, cost, and lifetime to store electric power and energy 

  effectively. The reliable determination of the batteries' instantaneous power 

  capability and energy content is mandatory for many mobile high-energy and 

  power-consuming applications. Herein, the battery impedance and state of 

  charge (SOC) are the relevant values. In energy storage systems, these values 

  are to be considered for each battery cell individually, due to arising 

  limitations caused by cell-specific variations. Simple algorithms to determine 

  the battery system's impedance and SOC are presented including parameter and 

  state-estimation techniques. Furthermore, methods are derived making the 

  impedance and SOC determination possible for a large number of particular 

  cells in a battery system. The applicability of the demonstrated algorithms 

  for battery control unit implementation is proved incorporating data achieved 

  from load scenarios applied to a cell stack Li-ion battery module. Cell 

  impedance and SOC variations could be detected precisely. Moreover, a 

  combination of impedance and SOC spread was identified during typical battery 

  operation. Read More» 

   A method of determining a lithium-ion battery's state of charge 
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  International Symposium for 

  Digital Object Identifier: 10.1109/SIITME.2009.5407364 
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  Abstract  |  Full Text: PDF (5077 KB)  

  The battery is the most common method of energy storage in all systems. Today, 

  lithium-ion is the fastest growing and most promising battery chemistry as 

  lithium is the lightest of all metals, has the greatest electrochemical 

  potential and provides the largest energy density for weight. In the design of 

  battery supplyed devices, monitoring the amount of electric charge in the 

  battery is very important. Its role is that of assuring the optimum amount of 

  energy that can be extracted from the battery, which is realised by monitoring 

  the charge/discharge processes. In this paper a model was developed to 

  estimate a battery's state of charge and voltage. The model was conducted on a 

  GP lithium-ion battery. Read More» 
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  Digital Object Identifier: 10.1109/INTLEC.2009.5352082 
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  IEEE Conferences 

  Abstract  |  Full Text: PDF (10224 KB)  

  The first hybrid satellite in the geostationary orbit in Korea is being 

  developed by KARI (Korea Aerospace Research Institute) and ASTRIUM based on 

  the EUROSTAR 3000 platform. The hybrid satellite accommodates multiple 

  payloads of meteorological imager, geostationary ocean color imager, and the 

  Ka band satellite communication payload into a single spacecraft platform. The 

  energy storage function is required during launch followed by transfer orbit 

  phases, during eclipses and in case of large peak load demands. The 

  lithium-ion batteries are the first choice for most space applications their 

  advantages compared to previous electrochemical batteries. The SAFT VES140S 

  lithium-ion cells have been successfully qualified in the W3A satellite in 

  2003 with EUROSTAR 3000 platform. The hybrid satellite battery is based on 

  EUROSTAR 3000 experience in the cell module level but changed design in 

  battery assembly level to accommodate hybrid satellite mission and structure 

  design. The hybrid satellite battery has been fully tested and integrated with 

  SAFT VES140S industrial lithium cells. This paper gives an overview with the 

  description of the cell modules design, of the battery design and architecture 

  and of management on orbit. This paper gives also the battery performance on 

  ground and the battery behavior expected on orbit. Read More» 

   Two-Channel HTS SQUID Gradiometer System for Detection of Metallic 

  Contaminants in Lithium-Ion Battery 

  Tanaka, S.; Akai, T.; Kitamura, Y.; Hatsukade, Y.; Otani, T.; Suzuki, S.; 

  Applied Superconductivity, IEEE Transactions on 

  Volume: 21 , Issue: 3 , Part: 1 

  Digital Object Identifier: 10.1109/TASC.2010.2080658 

  Publication Year: 2011 , Page(s): 424 - 427 

  IEEE Journals 

  Abstract  |  Full Text: PDF (1017 KB)  

  A two-channel high-Tc SQUID gradiometer system for the detection of magnetic 

  foreign matter in a lithium-ion battery was developed. Finding ultra-small 

  metallic foreign particles can be a big issue for a manufacturer that produces 

  commercial products such as lithium-ion batteries. If the presence of such 

  particles is detected in its products, the manufacturer has to recall the 

  products and thereby suffers a significant loss. Previously, we developed a 

  detection system based on a single-channel SQUID gradiometer and horizontal 

  magnetization. For practical use, we need to increase the detection width of 

  the system by employing multiple sensors. In this paper, we present a 

  two-channel high-Tc SQUID gradiometer system for the inspection of a 

  lithium-ion battery. In order to increase the inspection width, two SQUID 

  gradiometers were employed along with a specially designed cryostat. As a 

  result, small iron particles with a diameter of less than 100 μm were detected 

  by the system with a width of 22 mm. This is the first multi-channel high-Tc 

  SQUID gradiometer system for detection of the contaminants in a lithium-ion 

  battery. Read More» 

   Simulating lithium-ion batteries operation with MODAL recent development and 

  some test cases 

  Ternay, F.; Djian, D.; Martinet, S.; 

  Thermal, Mechanical and Multi-Physics Simulation and Experiments in 

  Micro-Electronics and Micro-Systems, 2005. EuroSimE 2005. Proceedings of the 

  6th International Conference on 

  Digital Object Identifier: 10.1109/ESIME.2005.1502821 

  Publication Year: 2005 , Page(s): 318 - 324 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (408 KB)  

  In order to improve lithium-ion batteries design, an in-depth understanding of 

  limiting phenomena is necessary. The experimental approach (test the battery 

  as a black-box) can now be complemented by a practical computational 

  alternative. Simulation not only can give reliable and useful information 

  about the origin of low capacity or poor performance, but also insight about 

  the way to improve the design or the operation of a battery. MODAL is a code 

  solving a coupled mass and charge transfer problem, with specialized 

  battery-oriented dialog boxes; the battery designer can input easily critical 

  parameters (geometry, material, transport and chemical properties, charge 

  profile...) and obtain computational results such as concentration profiles, 

  interface current density or a conventional characteristic curve (potential 

  vs. state of charge). This paper reviews some developments recently introduced 

  in MODAL and gives examples of analysis allowing better understanding of 

  battery operation. The test-cases presented show how some design options can 

  hinder the best use of a battery and what can be done to improve the design of 

  a cell, or choose ad-hoc operation to get optimal use of an existing cell. 

  Among the test-cases, the roles of the substrate interfacial area and of the 

  charge procedure are explored in detail. Results are presented as classical 

  (characteristic) curves and we discuss how the internal concentration profile 

  can be used for a practical improvement of the cell (i.e. improve discharge 

  rate via an increase of lithium salt concentration). Read More» 

   State-of-Charge Estimation of the Lithium-Ion Battery Using an Adaptive 

  Extended Kalman Filter Based on an Improved Thevenin Model 

  Hongwen He; Rui Xiong; Xiaowei Zhang; Fengchun Sun; JinXin Fan; 

  Vehicular Technology, IEEE Transactions on 

  Volume: 60 , Issue: 4 

  Digital Object Identifier: 10.1109/TVT.2011.2132812 

  Publication Year: 2011 , Page(s): 1461 - 1469 

  IEEE Journals 

  Abstract  |  Full Text: PDF (417 KB)  

  An adaptive Kalman filter algorithm is adopted to estimate the state of charge 

  (SOC) of a lithium-ion battery for application in electric vehicles (EVs). 

  Generally, the Kalman filter algorithm is selected to dynamically estimate the 

  SOC. However, it easily causes divergence due to the uncertainty of the 

  battery model and system noise. To obtain a better convergent and robust 

  result, an adaptive Kalman filter algorithm that can greatly improve the 

  dependence of the traditional filter algorithm on the battery model is 

  employed. In this paper, the typical characteristics of the lithium-ion 

  battery are analyzed by experiment, such as hysteresis, polarization, Coulomb 

  efficiency, etc. In addition, an improved Thevenin battery model is achieved 

  by adding an extra RC branch to the Thevenin model, and model parameters are 

  identified by using the extended Kalman filter (EKF) algorithm. Further, an 

  adaptive EKF (AEKF) algorithm is adopted to the SOC estimation of the 

  lithium-ion battery. Finally, the proposed method is evaluated by experiments 

  with federal urban driving schedules. The proposed SOC estimation using AEKF 

  is more accurate and reliable than that using EKF. The comparison shows that 

  the maximum SOC estimation error decreases from 14.96% to 2.54% and that the 

  mean SOC estimation error reduces from 3.19% to 1.06%. Read More» 

   Grid-connected peak-load compensation system based on lithium-polymer battery 

  Doo-yong Jung; Young-hyok Ji; Su-won Lee; Chung-yuen Won; Yong-chae Jung; 

  Kwang-Duk Seo; 

  Telecommunications Energy Conference, 2009. INTELEC 2009. 31st International 

  Digital Object Identifier: 10.1109/INTLEC.2009.5351985 

  Publication Year: 2009 , Page(s): 1 - 4 
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  Abstract  |  Full Text: PDF (11739 KB)  

  The conventional battery energy storage system (BESS) has many limits due to 

  weight, size and low energy utilization resulted from battery characteristics. 

  To solve this problem, we proposed a grid connected peak-load compensation 

  system with high discharging current characteristics based on lithium polymer 

  battery for development of the next generation power station. The 

  lithium-polymer battery has faster discharging current characteristics than 

  conventional battery, so that can compensate high active power demanded by 

  load in a short time using the low capacity battery bank. Therefore, it is 

  possible to control power leveling of grid by measuring stored energy in 

  battery and active power which is needed from load. The validity of proposed 

  system is verified through the simulation and experiment. Read More» 

   Charge equalization converter with parallel primary winding for series 

  connected Lithium-Ion battery strings in HEV 

  Chol-Ho Kim; Hong-Sun Park; Chong-Eun Kim; Gun-Woo Moon; Joong-Hui Lee; Jeon 

  Keun Oh; 

  Power Electronics, 2007. ICPE '07. 7th Internatonal Conference on 

  Digital Object Identifier: 10.1109/ICPE.2007.4692496 

  Publication Year: 2007 , Page(s): 795 - 800 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (2471 KB)  

  In this paper, a charge equalization converter with parallel-connected primary 

  windings of transformers is proposed. The proposed work effectively balances 

  the voltage among Lithium-Ion battery cells despite each battery cell has low 

  voltage gap compared with its SOC. The principle of the proposed work is that 

  the equalizing energy from all battery strings moves to the lowest voltage 

  battery through the isolated dc/dc converter controlled by the corresponding 

  solid state relay switch. In this paper, a prototype of four Lithium-Ion 

  battery cells is optimally designed and implemented, and experimental results 

  show that the proposed method has excellent cell balancing performance. Read 

  More» 

   Grid-Connected Electric Vehicles Charger Station Based on Lithium Polymer 

  Battery Energy Storage System 

  Doo-yong Jung; Young-Hyok Ji; Chung-yuen Won; Taeck-Kie Lee; Su-Won Lee; 

  Kwang-duck Seo; 

  Vehicle Power and Propulsion Conference (VPPC), 2010 IEEE 

  Digital Object Identifier: 10.1109/VPPC.2010.5729235 

  Publication Year: 2010 , Page(s): 1 - 5 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (1189 KB)  

  This paper proposes the 10kW class grid connected power station with high 

  discharge current characteristics based on the lithium polymer battery for 

  electric vehicles charger station. The lithium polymer battery has faster 

  discharge current characteristics than that of the conventional battery, so 

  that can compensate high active power demanded by the load in a short time 

  using the low capacity battery bank. Therefore, it is possible to control 

  power leveling of grid by measuring storage energy of battery and active power 

  which is needed from the load. The validity of proposed system was verified 

  through the simulation and experiment. Read More» 

   Power electronics technologies for a lithium ion battery tram 

  Ogasa, M.; Taguchi, Y.; 

  Power Conversion Conference - Nagoya, 2007. PCC '07 

  Digital Object Identifier: 10.1109/PCCON.2007.373143 

  Publication Year: 2007 , Page(s): 1369 - 1375 
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  Abstract  |  Full Text: PDF (9024 KB)  

  Hybrid electric LRV can be defined as light rail electric vehicles fed by a 

  contact feeder line (trolley, over head wire, third rail, and so on) as well 

  as an on-board electrical energy storage device. We developed a tramcar with 

  trolley-collection and on-board battery hybrid technology. This technology 

  achieves 3 main features: 1) Energy consumption reduction 2) Trolley 

  maintenance cost reduction 3) Short distance contact-wire-less electrical 

  drive for the urban landscape improvement. This paper concerns the hybrid 

  control algorithm for the trolley hybrid battery tram, and on the running test 

  results with on-board rechargeable lithium ion battery (600 V system). The 

  regenerated energy rate to the kinetic energy in time of braking (from 50 

  km/h) is over than 70%, even with the current collector folded and re-opened 

  in powering and in regenerating. And fed only by the battery energy, the 

  tramcar ran continuously over 17 km with stopping at every 250 m. Read More» 

   Hybrid electric vehicle supervisory control design reflecting estimated 

  lithium-ion battery electrochemical dynamics 

  Tae-Kyung Lee; Youngki Kim; Stefanopoulou, A.; Filipi, Z.S.; 

  American Control Conference (ACC), 2011 

  Publication Year: 2011 , Page(s): 388 - 395 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (646 KB)  

  Accurate prediction of the battery electrochemical dynamics is important to 

  avoid undesired battery operation under aggressive driving. This paper 

  proposes a battery power management strategy considering Li-ion concentration 

  in the electrodes to prevent excessive battery charging and discharging. The 

  proposed approach adjusts the allowable battery power limits through the 

  feedback of the estimated electrode-averaged Li-ion concentration information. 

  An advanced hybrid electric vehicle (HEV) power split strategy is constructed 

  implementing a Li-ion battery model with electrochemical diffusion dynamics to 

  capture the battery dynamic behavior under transients. A novel contribution 

  arises from the implementation of an extended Kalman filter (EKF) using uneven 

  discretization of the particle radius for fast and accurate prediction of the 

  Lithium intercalation dynamics. The control design modifies the allowable 

  battery power limit used in the supervisory controller, thus, maintaining low 

  complexity of the control structure. Read More» 

   A 6-kW, 2-kWh Lithium-Ion battery energy storage system using a bidirectional 

  isolated DC-DC converter 

  Tan, N.M.L.; Abe, T.; Akagi, H.; 

  Power Electronics Conference (IPEC), 2010 International 

  Digital Object Identifier: 10.1109/IPEC.2010.5543647 

  Publication Year: 2010 , Page(s): 46 - 52 
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  Abstract  |  Full Text: PDF (1004 KB)  

  This paper describes the design and operation of a 6-kW, full-bridge, 

  zero-voltage switching, bidirectional isolated dc-dc converter for a 2-kWh 

  lithium-ion (Li-ion) bank that is considered attractive as an energy storage 

  system for applications to photovoltaic generation systems ranging from 10 to 

  30 kW. The dc voltage at the high-voltage side of the converter is controlled 

  from 305 to 355 V as the battery voltage at the low-voltage side varies from 

  50 to 59 V. The galvanic isolation using a 20kHz transformer with a turns 

  ratio of 6:1 provides flexibility in voltage matching and safety. This paper 

  presents experimental verifications of bidirectional power flow into (battery 

  charging), or out of (battery discharging) the Li-ion battery bank. The 

  maximal efficiency of the dc-dc converter is measured to be 96.1% during 

  battery charging, and 96.9% during battery discharging. Read More» 

   A cost optimized battery management system with active cell balancing for 

  lithium ion battery stacks 

  Bonfiglio, C.; Roessler, W.; 

  Vehicle Power and Propulsion Conference, 2009. VPPC '09. IEEE 

  Digital Object Identifier: 10.1109/VPPC.2009.5289837 
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  Abstract  |  Full Text: PDF (851 KB)  

  A method for active cell balancing of lithium ion battery stacks is presented. 

  Balancing the charge of cells in a multi-cell lithium ion battery stack is 

  often employed to guard against damage and improve the lifetime of the 

  battery. Battery stacks which are in production today largely use a passive 

  cell balancing method, which dissipates charge through a resistor, as heat. 

  The method described uses a flyback converter to pass charge from cell to cell 

  with low losses and only a small cost increase from a typical passive system. 

  Read More» 
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  Digital Object Identifier: 10.1109/BCAA.2000.838386 

  Publication Year: 2000 , Page(s): 97 - 100 
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  Abstract  |  Full Text: PDF (192 KB)  

  Lithium ion batteries have only a short history in battery technology, but the 

  remarkable growth in sales of these batteries has allowed them to take a 

  leading position in the rechargeable battery field. The present status of 

  these batteries in terms of performance, market and manufacturers is reviewed. 

  The newly developing lithium ion polymer batteries may experience a similar 

  growth to liquid electrolyte lithium ion batteries and take a major share in 

  the rechargeable battery market, if they can solve some long standing 

  problems. The companies taking a leading role and the status of their products 

  is also reviewed. The potentiality for future growth is also discussed Read 

  More» 

   Large scale lithium-ion battery cells for space use 

  Miyanaga, N.; Inoue, T.; Yoshida, H.; Komada, K.; Goto, M.; 

  Telecommunications Energy Conference, 2003. INTELEC '03. The 25th 

  International 
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  Abstract  |  Full Text: PDF (373 KB)  

  High energy density lithium-ion batteries are expected to become the battery 

  of choice for the next generation satellite and other space usage. Japan 

  Storage Battery Co., Ltd. (JSB) has developed large capacity lithium-ion 

  battery cells through cooperation with Mitsubishi Electric Corporation 

  (MELCO). The cells (rated capacity: 50-190 Ah) are completely sealed, achieved 

  with a ceramic hermetic seal. The electric performance and environmental 

  durability of the cells have been evaluated. The results demonstrate the cells 

  excellent performance at all the tests, and confirm that the cells can satisfy 

  the requirements of satellites and rockets applications. Read More» 

   Field trial on a rack-mounted DC power-supply system using an 80-Ah 

  lithium-ion backup battery 

  Matsushima, T.; Suzuki, N.; 

  Telecommunications Energy Conference, 2008. INTELEC 2008. IEEE 30th 

  International 

  Digital Object Identifier: 10.1109/INTLEC.2008.4664123 

  Publication Year: 2008 , Page(s): 1 - 6 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (7018 KB)  

  Using an industrial lithium-ion battery that has higher energy density than 

  conventional valve-regulated lead-acid batteries, a rack-mounted 

  DC-power-supply system was assembled and tested at a base transceiver station 

  (BTS) during actual service. The nominal output voltage of the system is 53.5 

  V and the maximum output current is 20 A. An 80-Ah lithium-ion battery 

  composed of 13 cells connected in series was used and maintained by the 

  floating charge method. The DC-power-supply system was installed in a 19-inch 

  power rack in the telecommunications equipment box at the BTS. The 

  characteristics of the 80-Ah lithium-ion battery, specifications of the 

  DC-power-supply system and field-test results are presented here. Read More» 

   Lithium-ion battery charger for high energy application 

  Elias, M.F.M.; Nor, K.M.; Rahim, N.A.; Arof, A.K.; 

  Power Engineering Conference, 2003. PECon 2003. Proceedings. National 

  Digital Object Identifier: 10.1109/PECON.2003.1437458 

  Publication Year: 2003 , Page(s): 283 - 288 

  Cited by: 1 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (1021 KB)  

  This paper describes the design of microcontroller-based battery charger to 

  charge lithium-ion battery pack with the charging method, balancing technique, 

  charging control algorithm, battery protection, battery management unit and 

  implementation of the battery charger are discussed concisely. Advantages, 

  disadvantages and problems arise are also discussed. In fact, an excellent 

  battery charger offers very fast charge time, full capacity and balanced 

  battery cells, low operating temperature and highly efficient and reliable. 

  Read More» 

   New control scheme of lithium-polymer battery units using single phase 

  multi-level converter 

  Jae-Hong Kim; Meong-Suk Kang; Seong-Bo Oh; Eel-Hawn Kim; 

  Power Electronics and ECCE Asia (ICPE & ECCE), 2011 IEEE 8th International 

  Conference on 
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  Abstract  |  Full Text: PDF (888 KB)  

  This paper proposes a new control scheme of lithium polymer battery units, 

  based on single phase multi-level converter. In the DC/AC converter 

  applications using battery storage system, it is necessary to control the 

  balancing voltage of individual battery units for high efficiency utilization 

  Using the proposed control scheme, it is applied the DC/AC single phase 

  converter system. To verify the effectiveness of the proposed control scheme, 

  computer simulation and experimental work are accomplished. In the computer 

  simulation, lithium-polymer battery units and single phase multi-level 

  converter system are modeled and carried out using Psim simulation program. 

  And also computer simulation and experimental results will be presented to 

  support the discussions. Read More» 
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  Abstract  |  Full Text: PDF (901 KB)  

  This paper focuses on the system modeling aspect of energy storage, power 

  conversion and digital power control involved in non-renewable power systems. 

  Lithium based batteries, the energy storage devices were modeled at different 

  state of charges (SOC) using Electro chemical Impedance Spectroscopy (EIS). 

  EIS based impedance measurements were fitted to a standard electrochemical 

  battery model. The AC impedance model of the battery was integrated to the 

  power supply control loop. The battery impedance changes with SOC of the 

  battery and its effect on the control loop was observed. Based on the battery 

  impedance based control loop performance, a dynamic compensation technique was 

  proposed to optimally stabilize different control loops in the battery 

  charging cycle. The system model and design aspects were verified using a 

  synchronous buck based charging system. Read More» 
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  Ming-Wang Cheng; Shih-Ming Wang; Yuang-Shung Lee; Sung-Hsin Hsiao; 

  Power Electronics and Drive Systems, 2009. PEDS 2009. International Conference 

  on 

  Digital Object Identifier: 10.1109/PEDS.2009.5385724 

  Publication Year: 2009 , Page(s): 1498 - 1503 

  IEEE Conferences 

  Abstract  |  Full Text: PDF (1711 KB)  

  A DSP is adopted to construct a fuzzy controlled lithium-ion battery charging 

  system. By using this intelligent charging system, the data collection, 

  calculation and peripheral circuit control are performed for the battery 

  charging status. According to the lithium-ion battery charging specifications, 

  two hours are required for battery charging. A fuzzy logic controller (FLC) is 

  constructed by using the battery protection cell voltage and voltage 

  difference among the batteries. They are used as the input variable to shorten 

  the charging and equalizing time and assure that the battery will be operated 

  within the safety voltage range. Read More» 
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