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Grid-based Energy Storage: Birth of a Giant

by: John Petersen August 11, 2008 | about stocks: AEP / AES / ALTI / AXPW.OB / BCON / CHP / DRC / ENS / HEV / JCI / MXWL / XIDE / ZBB  

As expected, A123 Systems filed a registration statement for a planned $175 million IPO last Friday. I believe the A123 IPO, together with recent industry reports by Merriman Curhan Ford and Lux Research, will begin to draw attention to the energy storage sector in a whole new way and mark the beginning of a major upward trend in a basic industry that's been undervalued for years. While it seems that nobody really wants to talk about batteries in a wired world, the fact is we couldn't be wired without them. And as we shift to alternative energy and electric vehicles in response to high oil prices, the demand for many energy storage technologies is likely to soar.

Today I'm going to venture a little out of my depth and try to provide a simple primer on energy storage for the electric utility grid. I'm not seeking perfection in this endeavor and will be happy with B- grades from the power professionals and engineers out there. My goal is to try and establish a baseline context for discussion and analysis, show why I believe some unloved companies are likely to be big winners.

My first graph comes from the Lawrence Berkley National Lab (http://currentenergy.lbl.gov/ca/index.php) website and shows statewide electricity use in California on July 31, 2007. I selected that date because the summer months have the biggest daily swings from base demand to peak demand and the graph is easy to work with. 

click to enlarge



While the 24-hour curve looks pretty smooth, it would look more like an active stock trading chart if you could break it down into 5-second, 5-minute or even 1-hour intervals. Then if you wanted to complicate matters even further, you could divide California into 500 or 1,000 regional service areas and prepare a separate graph for each. It's a lead pipe cinch that while the individual service area graphs would all have the same general shape; the peaks and valleys in different service areas would never match. The challenge for electric utilities is to ensure that there is just a little more power available at all times in each regional service are than customers in that area use. When you think about complexity, you'll be amazed at the quality of utility service in the United States.

To satisfy variable demand, most electric utilities combine hydro, coal and nuclear plants that run 24/7 and carry the base load with gas turbine peaking plants that are brought on line sequentially when demand is rising and taken off line sequentially when demand is falling. Typically the lowest cost peaking plants will run for up to 18 hours per day on a year round basis and the highest cost peaking plants will only run for 4 to 6 hours per day on a seasonal basis. The end result is electric power that's always been there at the flip of a switch, whenever it's been needed.

Returning to the graph, imagine a hypothetical grid consisting of one base load plant that could generate 24 gW and fifteen gas peaking plants that could each generate 1.2 gW. By monitoring demand from minute to minute and using historical trends to predict anticipated changes a utility could do a pretty good job of bringing new peaking plants on line just before the additional power was needed. Supply would always be a bit higher than demand and there would always be some wasted generating capacity, but as long as fuel costs were low and reliability was the paramount issue, the trade off between wasted fuel and reliable power could be readily justified.

For the first time, we're facing a power future where wind and solar power facilities are likely to become major contributors on the supply side. For all their virtues, wind and solar power are dependent on variable local weather, which makes them inherently less reliable than gas turbines. As we make a large scale transition to wind and solar power and begin to replace gas turbines with more variable power sources, reliability will suffer unless we (a) keep the turbine infrastructure in place for periods of inclement weather; (b) overbuild wind and solar facilities to leave room for inclement weather, or (c) combine wind and solar with cost efficient energy storage. These options are not mutually exclusive and I foresee a future where traditional and emerging energy technologies operate side by side. But we can't shift 20% of our generating capacity to wind and solar and devote the natural gas to transportation unless we have reliable low-cost storage to ensure that bad weather won't upset the apple cart.

My second graph comes from a November 2004 study of energy storage prepared by Sandia National Laboratories. The chart focuses on the conventional utility grid (hydro, coal and nuclear baseload plants augmented by gas turbine peaking plants) and shows how total demand for energy storage systems would change in response to reductions in the installed cost of energy storage systems.




In 2004, Sandia forecast that the market for storage systems costing $1,000 or more per kW would be insignificant. But as costs declined from the $700 per kW level, the graph shows that demand would rise rapidly. In other words, as long as waste is cheaper than storage, waste rules. Now that high fuel prices are making waste painful; energy demand is growing more rapidly than supplies; and weather dependent power generation technologies are becoming an increasingly significant feature of the power generation landscape, I foresee a major opportunity for large scale grid based energy storage systems. While I'm not skilled enough to work out the math with any level of precision, I think an updated graph would probably use installed cost breakpoints that are 40% to 75% higher than the installed cost breakpoints Sandia used in 2004.

The interesting thing about graphs like these is they're intended for power professionals who are thinking about how to use storage in the electric grid. If you look at the graph from the perspective of a manufacturer of storage systems, it can be a useful predictive tool for evaluating the market opportunity. In 2004, Sandia forecast 10 gW of demand in California for storage that cost roughly $650 per kW. If we assume that demand hasn't changed and adjust the cost breakpoint for increased fuel costs, the nationwide demand for $1,000 per kW storage systems approaches 80 gW, or roughly $80 billion. When you start layering in additional storage that will be needed to compensate for inherent variability in solar and wind alternatives, the demand for $1,000 per kW storage systems skyrockets.

When electric utilities were looking for a $700 per kW solution and storage technologies were less developed, there was no market. As the breakeven cost of storage increases; storage technologies improve and the installed cost of storage systems decline, historical revenues in the $20 billion domestic energy storage industry are likely to increase at staggering rates and nimble manufacturers of low-cost storage systems are likely to profit handsomely.

Hours, minutes and seconds
One of the most important concepts in any discussion of utility grid energy storage is delivery duration. Some uses require delivery periods measured in hours, others require delivery periods measured in minutes and still others require delivery periods measured in seconds. Since the big challenge for utilities is to only provide slightly more power than customers demand at any particular moment in time, they have to focus on the peaks rather than the average. So the short duration storage technologies are frequently more important than long duration systems.

In general, technologies that can store huge amounts of energy are not particularly good at providing it quickly and technologies that can deliver energy quickly are not particularly good at providing huge amounts of energy. That's why forecasters generally agree that a comprehensive energy storage strategy will require a multi-pronged approach.

Hours: Pumped hydro and compressed air energy storage [CAES] are the technologies of choice for storing large amounts of energy that will be delivered over several hours. While most of the desirable pumped hydro locations have already been developed, there is still significant room for CAES development in depleted oil and gas reservoirs and aboveground facilities. While I haven't been able to identify any "pure play" companies in the CAES space, Dresser-Rand (DRC) is a major supplier of industrial air compression equipment and is likely to be a significant beneficiary of future growth in CAES.

Other contenders in the Hours category include molten sodium sulfur batteries like the units American Electric Power (AEP) has been testing in cooperation with NGK Insulators Ltd. [NGI.F] and zinc-bromine flow batteries like the ones ZBB Energy Systems (ZBB) has been testing in cooperation with a variety of development partners.

Minutes: The Minutes category is probably the most hotly contested. Altair Nanotechnologies (ALTI) has recently demonstrated a 500 kWh battery system in cooperation with AES. But the Altair/AES demonstration project cost $1 million ($2,000 per kW) and required HVAC equipment of undisclosed size to keep the batteries from overheating. Likewise, Ener1 (HEV) and A123 are doing some serious talking about opportunities in the Minutes category. If you take a pencil to A123's prospectus disclosures, their average production cost for Li-ion batteries is roughly $1,500 per kW. Since the bulk of the production costs for any battery are raw materials, I don't think the price of Li-ion batteries will fall dramatically. So unless the cost breakpoints for grid based storage soar, I don't see Li-ion as a cost effective competitor in an industry where accountants balance the cost of storage against the cost of waste.

An important non-battery contender in the Minutes category is Beacon Power (BCON), which is developing kinetic energy storage systems that it plans to use for utility applications. I haven't found any hard data on their expected cost per kW, but I'll keep looking because the underlying technology makes a lot of sense.

I believe the winner in the Minutes category is likely to be lead acid. The technology has been around for as long as any of us remember and the installed cost of lead-acid batteries is well within the range large storage projects require. If I'm correct in this assessment, the relatively low market valuation ratios for lead-acid manufacturers leave ample room for spectacular growth. As I noted last week, a rising tide lifts all boats but the biggest percentage gains come from boats with low profiles.

I know that lead acid chemistry has a reputation for short cycle life in deep discharge applications. But basic R&D on lead-acid technology was largely abandoned in the '70s and '80s and we had a 30-year gap where the world changed but lead-acid technology didn't. Over the last few years, lead-acid innovators like Axion Power (AXPW.OB) and Firefly Energy have taken a fresh look at lead-acid technology and achieved remarkable improvements in performance and durability. Later this month Axion will ship 225 kW of batteries for a NYSERDA-funded peak shaving project at a cost of $1,000 per kW, which is arguably in the pricing sweet spot identified in the Sandia chart. Other important advances are likely from industry stalwarts like C&D Technologies (CHP), Enersys (ENS) Exide (XIDE) and Johnson Controls (JCI). While I believe advanced lead-acid technology will only be part of the energy storage solution, I've already made my bet that it will be an important part.

Seconds: The Seconds category will likely be dominated by large-scale supercapacitors and ultracapacitors. Maxwell Technologies (MXWL) is making significant strides in the development of large-scale systems and intensively secretive EEEStor is making some pretty bold claims. I suppose time will tell.

The purpose of this entire exercise has been to identify a sector that has immense upside potential and reasonable risk levels. Personally I'm a bit of a geek and I love reading about the latest greatest inventions in energy storage. The ideas being floated to use solar energy for molten salt storage, use carbon nanotubes for batteries and capacitors and use the tides for power generation are all fascinating to me. I'm an incurable optimist and a firm believer that "In America we get up in the morning, we go to work and we solve our problems" (from The Lost Constitution by William Martin). So I'm convinced that the energy picture in 50 years will be almost unrecognizable. As a small company lawyer, I like to think of myself as a pragmatist. I've worked with clients that spent 15 years on R&D before they introduced their first products. As a result, I understand the difference between the bleeding edge of technology and the leading edge. The storage sector provides ample opportunity for both. But when it comes to investing my own money, I prefer technologies that can be implemented today rather than some day.

Over the next week or two I'd like to come up with a list of pure play energy storage companies that we can track over time to see how the various sub-sectors perform. I know of a dozen or so companies that fit the bill but believe the more the merrier. If you have any suggestions, please post a comment.

Disclosure: Author holds a long position in AXPW.OB and is a former director of that company
          o akapital9 67 Comments Aug 11 06:06 AM

      Regarding BCON, I don't have the numbers on cost per kwh but it must be competitive for the major grids to be considering their technology. It is now approved for use in three of the open-bid electricity markets in the U.S.

      In addition to the fact that these fly wheels are highly responsive and cost-effective frequency regulation services, there is another important factor here that you do not mention. Flywheel-based energy storage systems, unlike lead-acid batteries, are sustainable “green” technology solutions that do not use hazardous materials for production, nor create them during operation. This is not merely a feel good technology (which is good enough reason) though as sustainable in this case also directly relates to cost reductions.

      Unlike batteries, flywheels operate reliably for many years with little or no maintenance. Their life cycle cost benefits and ROI have proven to be far superior to those of lead-acid batteries. Despite higher initial costs, flywheels offer an attractive and long-term cost-effective energy storage alternative for the growing number of companies implementing sustainable business practices.

          o ferguson Comments Aug 11 08:03 AM

      Thanks for this informative, in depth article. Unfortunately, decision making is all too often driven by self interest and hype rather than this kind of pragmatic and objective review of the options.

          o william taylor 24 Comments Aug 11 08:51 AM

      Having been at the BCON stockholders meeting last week and listened to management and toured the plant I have put my money there. I think they will be the winner in the minutes category.

          o Ms Curious 1 Comment Aug 11 09:21 AM

      Wondering about the whole Hydrogen space. Will you explore that also?

          o john s. Gordon 392 Comments Aug 11 09:25 AM

      batteries - don't overlook JCN.

      > jack

          o hardzdiamond 3 Comments Aug 11 10:19 AM

      batteries are cheap up front so they will get used

          o hardzdiamond 3 Comments Aug 11 10:28 AM

      BCON is leading the pack as far as large scale development and they will have 6MW online this year and at least 20MW next year. The cost effectiveness vs batteries is found on www.beaconpower.com 
          o Jimbo 113 Comments Aug 11 12:07 PM

      excellent analysis.

          o gedsm 1 Comment Aug 11 12:27 PM

      WHERE'S THE BEEF (STORAGE ON THE GRID)?

      Denmark, Spain, Germany, Australia, et al already have significant "chunks" of "non-dispatchable... wind and/or solar assets available to their grids. I look to their operational methods; how they use wind/solar.

      I see no deployment of battery/flywheel storage methods "currently available." In fact there are annecdotal reports that wind/solar power is being wasted (not stored) to a fairly large degree: producing wind/solar assets are routinely kept off-line as part of their operating strategy. Whatever. Grid operators are continuing to invest in wind/solar.

      To me the "cost of waste vs cost of storage" equation is likely to continue to produce real earnings for battery/flywheel companies in the localized/distributed power generation sector (e.g., ships, platforms).       

          o bobrgv  2 Comments Aug 11 04:29 PM

      Hydrogen is also part of the answer to power supplys, as soon as the electrical conversion efficiancy is perfected.

      See Michael Faraday limits which are been exceeded.

          o paulk8756 772 Comments Aug 11 05:01 PM

      Excellent primer. Thanks!

          o Nano watcher 1 Comment Aug 11 05:05 PM

      I am getting a bit skeptical about your commentary. I hold long positions in one of the lithium Ion companies you routinely question and so I read all your articles that mention them. However I have become suspicious about the fact that every 2-3 weeks you write a new article supporting lead-acid batteries in a new way. I am please that at least you disclose your conflict of interests at the bottom of every story, but I am getting a bit suspicious. I too like you in depth analysis, but your conclusions are always the same.

          o paulk8756 772 Comments Aug 11 05:13 PM

      Sure, hydrogen will work. So will nuclear fusion. Both are awhile away as of yet, however.

          o longtermstocks 77 Comments Aug 11 06:27 PM

      What ever happened ti Intermagnetics? IMGC? I know it was bought out but how is the high conductive power lines?

          o Jim Trudeau 1 Comment Aug 11 06:54 PM

      John,

      Up front disclaimer - I am the President of a lithium battery company designing and building multi-MW lithium battery systems using lithium titanate anodes and iron phosphate cathodes. So filter my comments as needed!

      First - very good primer. Having worked for PG&E, GE, EnerDel, and Altairnano I have a bit of experience in this area and think that your analysis is correct - for the most part. The magic number is $700-1,200/kW depending on the generation mix and load profile of the utility. The key in my opinion is recognizing the true TCO (Total Cost of Ownership) for the various technologies that you discussed. Here I am going to "nit pick" on two of your comments.

      1) Lead acid - Typically, lead-acid batteries will give you an average of 500 cycles before they fail. Your can prolong that a bit with various design or chemistry tricks, but the very best rarely get above 750-1,000 cycles. They need at least quarterly maintenance and must be maintained within a fairly narrow temperature range (70-80F). When all of the TCO parasitic costs are included the first cost advantage of lead-acid fades quickly in utility grid applications.

      2) Flywheels - If you talk to the firms that have historically used flywheels (mines, heavy industry, etc.) the TCO is not as low as people might think. The short duration (0-30 sec) of storage and the significant cost of maintenance have kept these systems from being used more broadly. The constant maintenance is the biggest stumbling block for a utility, where IBEW labor is very expensive.

      The key to success in servicing the grid is being able minimize, or eliminate, the parasitic losses in terms of labor, HVAC, or any other cost.

      Other than those two "nit-picky" points it was a very well written article.

      Jim

          o liveoilfree 8 Comments Aug 11 09:08 PM

      Very interesting article. The author made some important errors, but also some important points.

      I like the "can-do" attitude, so different from Bush's "save-me" crap.

      More thinking like this, start a dialogue on energy!

          o hardzdiamond 3 Comments Aug 11 09:41 PM

      BCON has developed a 20 year maintenance free flywheel which will go into service this year

          o mthomas 3 Comments Aug 12 12:45 AM

      Space-Based Microwave Power is the way of the future.

      http://www.p2pnet.net/story/16477 
      Wind Power, Solar Cells, and Nuclear Power is not the way of the future.

          o European Sylvester 3 Comments Aug 12 06:10 AM

      Have a look to VRB Power battery's.

      Lots of cycles, relative low cost per Kw, environnementaly safe and Vanadium is not a rare like Lithium.  www.vrbpower.com/ 
          o European Sylvester 3 Comments Aug 12 06:16 AM

      Have a look to VRB Power battery's:

      Huge Charge-Discharge cycles, relative low cost/Kw, environnementally safe, and based on Vanadium, a quite usuel earth element...  www.vrbpower.com/ 
          o Philip Allen 1 Comment Aug 12 11:10 AM

      "waste is cheaper than storage" How does the cost of energy affect the cost of waste (Jim Trudeau comments)? Is is linear? Would $200 oil price lower it?

          o The proclaimer 19 Comments Aug 12 08:49 PM

      My Thanks to John P and Jim T for me up to speed on the latest storage technology. There are some good ideas available for small < 1 Mwh storage facilities. When it comes down to none are as praticle or have large capacities when compared to pump storage. The operating cost are closer to break even than the other options when factoring in the cost savings/benifits to the generating units. The increase in the life expectancy of the Turbins and boilers has proved to be very cost effective, both in reduced Maintence and lower operating expenses. The draw back? Location, a suitable geological stable mountain. You just can't find enough mountains in the middle of the power grids high load. A combination of both would work best. Bottom line is there is just no better solution than reserve capacity.

      Please don't leave Pump Storage out of the cost comparison.

          o jimmy 5 Comments Aug 16 02:46 AM

      Good read!!!

      One thing I would like to mention is the cost comparisons of the ALTI battery and the A123 battery.

      A123 batteries roughly have a cycle life of 7000 charges and retained about 80% capacity.

      www.a123systems.com/#/.../ 
      ALTI batteries roughly have a cycle life of 9000 charges and retained about 85% capacity.

      www.b2i.cc/Document/54... 
      To level the playing field I've estimated some where around 10000-11000 charges before the ALTI batteries reached 80% capacity.

      So in essence, eventhough the A123 batteries are 25% cheaper out of box, the ALTI batteries roughly last 50% longer. So in regarding cycle life... ALTI batteries are roughly 12.5% cheaper. In addidtion you'll have about a 100% higher maintenance cost since you'll have to change out the A123 battery twice while in the same life span you'll only have to change out the ALTI battery once!!!

          o jimmy 5 Comments Aug 16 03:49 AM

      BTW... hopefully ALTI or A123 can bring thier costs down through mass production to make this a viable option. With the partnership between ALTI and AES I'm sure that would be in the game plan. The $1 million system was the first of its kind and with the right facilites and production orders I'm sure the costs should come down. On the other hand A123 has already partnerships with companies like Black and Decker and are mass producing their M1 cells. With their upcoming IPO I'm sure they will be able to bring costs down also.

      If Pickens really wants 20% of US energy usage from wind, there's going to be a real need for these load balance technologies. So let the race begin for mass energy storage load balancing systems. In my opinion ALTI has a better product but A123 seems to have more cash flow and might be able to get their costs down faster. And until more data can be found on BCON seems to me the top 2 contenders are ALTI... A123... either or... if the price is right... they'll be plenty of buisness for the both of them!!!

          o The proclaimer 19 Comments Aug 16 06:24 AM

      Thanks Jimmi for the very informitive entry. Will reducing the cost of carbon nanotubes affect the cost of these batteries?   

          o User 244544 1 Comment Aug 16 05:37 PM

      Mr. Trudeau,

      Why did Altair sue you for breach of contract?
      dockets.justia.com/doc.../ 
          o jimmy 5 Comments Aug 16 11:11 PM

      Wow... talk about calling somebody out.

      I'm pretty sure that Mr. Trudeau is not at liberty to say even though inquiring minds want to know. Either case he does speak the truth. Lots of moving parts require lots of maintenance which makes me believe that TCO for the flywheels will be in the range of "high enough that companies have stayed away". But I'd like to see that 20mW facility up and running so we can get a better picture of TCO.

      And to address theproclaimer... I do remember back in the day... I think it was ALTI's 2007 2nd quarter conference call... that cost/watt was approaching $1/watt and that $.30/watt could be reach in 2008 with ramp up. Gotta love the power of mass production... that's a 70% reduction in costs. Makes you think if that model can be applied to ALTI's mass storage systems. If so than you'll looking at their mass storage systems costs at around $600/kW. I know... but please allow me my indulgences... a man can dream can't he???

      But with Phoenix Motors excluding themselves from the exclusivity agreement with ALTI... and Electrovaya negotiating a supply agreement with Phoenix, it dims the hopes of ALTI's dream of cost reduction in the near term.

      www.greencarcongress.c...

      Makes you wonder if Mr. Trudeau works for Electrovaya... hmmm??? Sorry Jim... just trying to keep things light in the middle of this serious discussion.

      To be honest, the supposed 25000 overall cycle life of ALTI's batteries is just a bit too good to be used in cars. Instead of changing the battery every 2-3 years... you'd change the rest of the car every 7-10 years. Seems like a good waste of the limited resource lithium.

      Something is going to happen real soon. Pickens is on a rampage. He's going to need mass energy storage devices. That one commercial is being played ALOT on CNN and MSNBC. So if you want a stock play you might want to listen to Jim Cramer. Mastec (MTZ) for the tower play... Owens Corning (OC) for the composite polymer blade play. And so far I, not Mr. Cramer, do believe there might be a mass energy storage play with Altairnano (ALTI) but that is a little speculative at this point in time.

          o Mark Goldes 2 Comments Aug 17 10:16 PM

      Superconducting Magnetic Energy Storage

      (And Future Ultraconducting Magnetic Energy Storage)

      Superconducting Magnetic Energy Storage (SMES) systems store energy in the magnetic field created by the flow of direct current in a superconducting coil which has been cryogenically cooled to a temperature below its superconducting critical temperature.

      A typical SMES system includes three parts: superconducting coil, power conditioning system, and cryogenically cooled refrigerator. Once the superconducting coil is charged, the current will not decay and the magnetic energy can be stored indefinitely.

      The stored energy can be released back to the network by discharging the coil. The power conditioning system uses an inverter/rectifier to transform alternating current (AC) power to direct current or convert DC back to AC power. The inverter/rectifier accounts for about 2-3% energy loss in each direction. SMES loses the least amount of electricity in the energy storage process compared to other methods of storing energy. SMES systems are highly efficient; the round-trip efficiency is greater than 95%.

      Due to the energy requirements of refrigeration and the high cost of superconducting wire, SMES is currently used for short duration energy storage. Therefore, SMES is most commonly devoted to improving power quality. If SMES were to be used for utilities it would be a diurnal storage device, charged from baseload power at night and meeting peak loads during the day.

      Advantages over other energy storage methods: There are several reasons for using superconducting magnetic energy storage instead of other energy storage methods. The most important advantages of SMES is that the time delay during charge and discharge is quite short. Power is available almost instantaneously and very high power output can be provided for a brief period of time. Other energy storage methods, such as pumped hydro or compressed air have a substantial time delay associated with the energy conversion of stored mechanical energy back into electricity. Thus if a customer's demand is immediate, SMES is the most viable option. Another advantage is that the loss of power is less than other storage methods because electric currents encounter almost no resistance. Additionally the main parts in a SMES are motionless, which results in high reliability.

      Current use: There are several small SMES units available for commercial use and a number of larger test projects. Commercial one-MW units are used for power quality control in installations around the world, especially to provide power quality at manufacturing plants requiring ultra-clean power, such as microchip fabrication facilities.

      SMES is also used to provide grid stability in utility distribution systems. In northern Wisconsin, a string of distributed SMES units was deployed to enhance stability of a transmission loop. The transmission line is subject to large, sudden load changes due to the operation of a paper mill, with the potential for uncontrolled fluctuations and voltage collapse. Developers of such devices include American Superconductor. The Engineering Test Model is a large SMES with a capacity of approximately 20 MWh, capable of providing 10 MW of power for hours. * The information above has been extracted from Wikipedia.

      Ultraconducting Magnetic Energy Storage (UMES) Advantages: Once Ultraconductors, under development by a subsidiary of Magnetic Power Inc. (MPI), are made into long wires, and assuming they sustain as expected, maintaining persistent currents, UMES are likely to perform at least as well as the superconductors, only without the expensive and complex cryogenic cooling. Some years ago, MPI cooperated with a scientist at the Los Alamos National Laboratory who invented a technique of fabricating SMES eight feet in diameter that could be produced in a factory and easily transported to their ultimate location. Several could be linked together by utilities to provide whatever amount of energy storage was needed. This would allow base load power plants to run at constant speed all day and night with great economic and fuel saving advantages. Peak loads would also employ GENIE Vehicle-to-Grid (V2G) technology, allowing utilities to maximize their plant and distribution system efficiencies. Peaks and valleys will no longer be a major concern.

          o The proclaimer 19 Comments Aug 18 06:35 PM

      Hey! How about this senerio: Make the Electric car's battery system capable of supplying power back to the electric grid when connected to the charging system. That way cars battery serves a dual purpose while parked. Granted one risks the possibility of not having a fully charged car every now and then. But I am sure that a system could be designed to guarantee that a minimum charge would available. Sounds like a strength in numbers solutions to me.

          o Engine 1 Comment Aug 22 01:12 PM

      Interesting article, however I want to point out some conflicting data regarding ALTI and the $2000 per KW price point. According to the KEMA test report filed with ALTI the 500KWH storage system you mention should read 1.0 MW storage system and they delivered two systems to AES. If your $1,000,000 cost is accurate and if I am following you math properly this translates to 2.0 MW and a price point of $500 per KW. Keep in mind that the AES cost of testing far exceeds the final production based cost AES will untimately incur.

          o The proclaimer 19 Comments Aug 23 09:33 AM

      To Mark Goldes: Amaizing discovery! After visiting your website I am even more convinced that the future of mankind will be even brighter than I can foresee. I hope that I can get an opportunity to add yours to my list of known discoveries. I can only wonder how many other unbelievable discoveries are about to become known.

          o THofler 28 Comments Aug 27 11:42 PM

      I'm sure there are lots of cool things that can be done to smooth power on the seconds or minutes time frame, but the important issue is the multi-hour storage possibilities.

      I think pumped hydro-power is really the only realistic one & that is very limited by geography & environmentalists & other fish freaks.

      Solar power is only strong for a few mid-day hours. Wind power can be strong at any time of day with the exception of sun-rise or thereabouts.

      While the dependability of wind is poor in small geographic areas, this problem can be largely mitigated re-destributing power over a large geographic region. T.B. Pickens' "wind corridor" is a huge region. The wind is likely blowing somewhere. This requires a high capacity grid that covers the whole corridor & beyond. (We need better grid infrastructure anyway.)

      The remaining wind dependability issues can be bridged with nat. gas turbine peakers (& hydro/geo-therm/nuke power). I think this is appropriate use of nat. gas, unlike our main power plant here in central coast CA, that burns nat. gas 24/7.

          o crtoca 3 Comments Sep 02 08:38 PM

      Contrary to some posters, the Beacon flywheel has not been approved for regulation services in three regional power grids. Those grids have tested the ability of the small prototype flywheels to follow the regulation signal. However, the tariffs require systems to provide much more energy than the flywheel has stored. Beacon is currently trying to change those rules. Beacon has not yet demonstrated its large, grid application, flywheel.

      I also encourage a look at the VRB Flow Battery. It is one of the few advanced energy systems that are commercially available. It's as fast or faster than a flywheel, has an indefinite life - it can be refurbished, similar to a diesel engine overhaul - and can provide megawatts of capacity with hours of storage and with unlimited cycling.

Axion Power: Common Sense Solution for Alt. Energy Storage

by: John Petersen August 25, 2008 | about stocks: ALTI / AXPW.OB / HEV     

Alternative energy investing is a strange beast. Investor attention ebbs and flows with amazing speed as folks frantically scurry from one "holy grail" to the next in the hope that they'll be the first to identify the next best solution to the looming fossil fuel crisis. I'm convinced that energy storage will be the next big alternative energy investment sector.

But if I've learned anything over the last five years, it's that there is no holy grail in energy storage because there is such an incredible diversity of current and developing needs. In simple terms, investing in energy storage technology is like investing in shoes. You need to find something that fits well, is priced right and is built for the work that you plan to do. If you don't shop smart, the bad choices can be crippling.

I'm a vocal and unrepentant critic of lithium-ion technology because it's too powerful and too expensive for most large-scale applications. Li-ion is the only sensible choice for portable electronic devices and power tools. A123 System's case for an upgraded PHEV that can travel 40 miles in electric mode before switching to gasoline also seems to have significant merit. But we pass out of the realm of common sense and into a twilight zone of science fiction when battery cost exceeds 20% to 30% of total system cost.

Today, instead of focusing on economics that simply can't work, I'll try to explain why I believe Axion Power International's (AXPW.OB) PbC[TM] batteries may well be the sensible shoes for the emerging $100 billion energy storage market.
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PbC batteries are nothing like the short-lived, shallow-cycle automotive batteries we all grew up with. They are a cross between a sealed lead-acid battery and a supercapacitor; a hybrid that combines the performance advantages of both at an affordable price. By using carbon electrode assemblies from a supercapacitor to replace the negative electrodes in a lead-acid battery, Axion has found a way to eliminate electrolyte loss and sulfation, the two principal causes of lead acid battery failure, and manufacture a low-cost large-format energy storage device that can handle over 1,600 cycles at a 90% depth of discharge with no significant loss of performance. In short, Axion's patented PbC battery is a disruptive innovation that combines two complementary technologies in a workhorse energy storage device that the average guy on the street can afford to buy.

Without getting into the detail provided by Axion's SEC reports and website (www.axionpower.com), the key benefits of its PbC technology include:

· Higher specific power, longer cycle-lives and faster recharge rates;

· Cheap and abundant materials that can be easily recycled into new batteries;

· Designs that use the same cases, covers, positive electrodes, separators and electrolytes as regular lead-acid batteries;

· Manufacturing methods that work in legacy battery plants without installing expensive new equipment or hiring highly trained technical staff; and

· Robust chemistry with an impeccable safety record.

The only shortcomings are that PbC batteries require more space than normal lead-acid batteries and have steeper voltage decline curves. I'm the first to admit that volume is a big issue for something that I plan to carry in my pocket. But it's far less critical in the trunk of a car, the basement of a house or a utility substation where battery volume is just another a design constraint. And while voltage control electronics aren't free, they're not rocket science either.

Axion's current PbC battery production is less than a 100 units per day but new electrode fabrication equipment should boost that figure to 1,000 units per day in the first quarter of 2009. From there things get really interesting.

The die is cast. Estimated utility demand for storage solutions to enable peak shaving, improve power quality and defer infrastructure upgrades is $50 to $60 billion. As wind and solar power decline in price and become more common there will be no grid stability without local energy storage to provide reserve power for the last mile when the sun doesn't shine or the wind doesn't blow. The dominant technology will be the one that does the work for the lowest total cost of ownership, a pair of comfortable sensible shoes.

After leaving quarts of my own blood on the floor, I understand the difference between the leading edge and the bleeding edge of technology. A number of new and emerging technologies are likely to play important roles in the future of energy storage and given the mind-boggling array of possibilities, I couldn't begin to venture a guess about what the dominant technology will be 50 years from now. But in August 2008, I can't identify a single contender that offers the flexibility, dependability and affordability of Axion's PbC batteries. Since I'm 15 years from retirement and less than 45 years from an urn, I'll sacrifice some long-term potential for several years of rapid, predictable growth.

I'm a former Axion director and a big stockholder, so I clearly have a dog in this fight. But I'm also a long-term investor who doesn't have an agenda beyond providing useful information about a low-profile public company with a disruptive technology, established manufacturing facilities, fully-financed short-term growth plans and a current stock price that inspires insider buying. As a practicing attorney, I've had almost 30 years experience working with innovative technologies and the companies that try to develop them. Axion has all of the virtues I look for and none of the weaknesses I've seen in other companies.

Nobody should buy or sell a stock, any stock, based on an opinion blog. But think about the market. Think about the competing technologies. Think about the costs and benefits of each alternative. And while you're at it, think about Axion. Then do you own diligence and make a well-reasoned decision based on business reality instead of PR hype.

We all know the truth of the saying that "Everything Old is New Again." Do you really believe that the cheap, proven and reliable lead-acid battery will be any different?

Disclosure: Author holds a long position in AXPW.OB and is a former director of that company.

    *

          o william taylor

          o 24 Comments
      Aug 25 08:27 AM

      I like the way you think. Would you care to comment on BCON vs. AXPW.OB for grid applications?

      Also do you have any thoughts about the future of Zenn and EEstor? Thanks!

      Reply

    *

          o paultaut

          o 715 Comments
      Aug 25 09:47 AM

      HEV for cars, ALTI for large storage batteries?

      Reply

    *

          o Zenfar

          o 40 Comments
            My Website

      Aug 25 09:56 AM

      When is AXPW.OB going to move to a regular exchange? I like my stocks with 4 letters or less. Does anybody have more info on ALTI they appear to be a leader in the field and cheap too, IMHO.

      Long ALTI, ENER, CLWR, DSTI

      Reply

    *

          o John Petersen

          o 50 Comments
            My Website

      Aug 25 09:57 AM

      I don't know Beacon's technology well enough to do a comparison, but it's usually easier to improve the performance of a device than it is to improve chemistry. So that's a point in Beacon's favor.
      My biggest concern with flywheels is finding an application that cycles frequently enough to fully-utilize the impressive cycling abilities.

      As I keep saying, I'm bullish on the entire sector and every company in the sector. I even like the lithium ion companies. I just don't think they'll be able to live up to the current hype in applications that don't cycle.
      Ultimately the cost of any storage solution depends on the number of cycles you are going to use per day. A 25,000 cycle flywheel that you are going to cycle once or twice per day has a 50 year useful life and the time value of money kills you on the out-year cycles.

      Reply

    *

          o ricknplano

          o 14 Comments
      Aug 25 12:18 PM

      Thank you for the excellent article. I like your premise, right shoe for the job, and I appreciate your strong endorsement of Axion. I would expect no less from a former director and current investor.

      I have visited with a current director of Axion with whom I have a casual relationship (alumi of the same university) who has refrained from expressing much information, insider trading rules and all, but who does have faith in the long term prospects. Interestingly he also said he is partial to flywheels. With that trivia you may know who I am talking about.

      Since you are no longer a director I hope you can be more free with your information. How would you compare the potential for the Firefly technology with PbC? How about EEEI?

      The Axion wesite suggests tests are ongoing with Hybridyne Power Systems, Inc. How have these tests done - progress reports? The website does not supply followup info and it was not discussed in the recent online conference call. The lack of followup makes me curious whether the tests were disappointing. The website in fact still has the pink sheets as the stock exchange. The lack of updating gives one pause....un-profession...

      There were supposed to be tests of Prious and Civic Hybrid battery pack replacements. Any news on those?

      Basically I see lots of potential but no progress reports regarding actual users or actual third party tests with good results. Why the lack of good news?

      I hope you have opportunity to address these issues for me and others reading your blog. Thanks again for the information. Like you, I hope all these technologies are successful in their appropriate market niches.

      Reply

          o creativforce

          o 13 Comments

            My Website

      Aug 25 12:18 PM

      "PbC batteries require more space than normal lead-acid batteries and have steeper voltage decline curves." How much more trunk space? How fast is the voltage decline? This technology sounds a lot like the battery PWTC (pwtcbattery.com) was supposed to be manufacturing until they fell off the face of the earth last year. They claimed a carbon fiber matrix coated with lead produced a lead acid battery that packed as much energy but weighed half as much as the best currently available. A typical passenger car carrying enough traditional lead acid batteries to travel at highway speeds for 100 miles would require about 1000 pounds of battery--an unworkable solution. 500 pounds on the otherhand would be quite practical. There would be an enormous market for a battery that weighed half as much. How many deep cycle batteries does Walmart sell a year? Putting 25 pounds in a shopping cart is a lot easier than 50 pounds. The potential for a lighter, inexpensive battery is unlimited. But will they sell to the public?

          o ricknplano 14 Comments Aug 25 12:45 PM

      By the way, John, I think your flywheel anology is a little off the mark. I compare a flywheel more to a capacitor than a battery due to the quick and easy discharge/re-charge cycle. Flywheels can be coupled with regenerative braking resulting in cycling rapidly over and over, e.g. during stop and go traffic. Certain race cars are using flywheel technology now for that reason. Excellent potential applications for flywheel technology are delivery trucks, garbage trucks, overhead cranes and any other stop and go use. Batteries tend to be better suited for continuous loads better with longer regeneration periods. Commuter vehicles seem better suited to batteries as well as applications like storage for alternative power and grid back-up power. Just my take. Your former associate on the Axion Board can tell you a lot more about flywheels but I think you are mis-characterizing the technology a little. Again, both technologies have huge potential.

          o borderman 6 Comments Aug 25 01:18 PM

      Believe wide exceptance by regular U.S. drivers will not occur until a vehicle can range 300+ miles between refueling and the refueling is quick and readily available similiar to todays fuel stations. The above comments were very interesting however. Thanks.

          o william taylor 24 Comments Aug 25 02:49 PM

      I like all this info. If EEstor's product works as it is supposed to then they will certainly win the automotive market. I have heard that flywheels are in use on trains in the far east but as far as I am concerned the no carbon footprint feature of flywheels makes them best for grid regulation.

          o John Petersen 50 Comments Aug 26 02:46 AM

      While I am no longer a director of Axion and am free to speak openly about the market, the challenges and the opportunity, I can't talk about Axion's business details until data is released by Axion. So I'll please forgive me for not providing the detailed answers some of you want.
      Firefly is working with a new type of current collector (as was the ill-fated PWTC) that is designed to increase energy density and power by making more of the active material available to the electrolyte and reducing the weight of the current collector by replacing a lead core with a foam core. The basic chemistry of the device is still lead-acid chemistry on both the positive and negative sides.

      Axion's PbC technology is a true Lead-acid-supercapacit... hybrid that has lead-acid chemistry on the positive electrode and supercapacitor chemistry and physics on the negative. So trying to compare the PbC technology with Firefly's technology would be futile. They're in different classes.

      The biggest challenge in the energy storage business is taking a new device from the laboratory to the factory. The landscape is littered with companies that had good laboratory results but couldn't figure out how to manufacture the darned thing. That's where Axion's strategy differs from the rest. It started from the premise that manufacturing is the only thing that really matters.
      Most of 2006 was devoted to engineering a PbC device that needed hand crafted carbon electrodes but could otherwise be manufactured on an existing lead-acid line. The goal was to identify the failure mechanisms in the manufactured devices and correct them. The next rounds of changes dealt with improving performance. Now that the team is satisfied with performance of the manufactured device, the work is directed to automating the electrode fabrication process so that large numbers of manufactured PbC batteries can be put into third-party hands for testing. To do it right, each step takes time and technical reports on the intermediate steps are merely interesting because the only performance that matters is the performance of a manufactured device.

      I wish the process was faster, but taking something from gee whiz science to a manufactured product in five years is actually pretty remarkable.
      Competitors in the storage industry love to publish laboratory results and imply that the industrial engineering will be no big deal. Axion's board is guided by men who understand the immense gulf between creative thought and product sales. The past has been 10 units per day. The immediate future is closer to 100 units per day and in six months they're looking at capacity of 1,000 units per day. These levels will be enough to support third-party testing that is more than a multi-layered science fair project. They should also represent a rapidly growing revenue stream from PbC sales since the NYSERDA project is paying $1 wH for the test batteries.

      EEStor is interesting, but the technology is still in the early science fair stage. It could be a game changer or it could never leave the lab. Time will tell.

          o ricknplano 14 Comments Aug 26 09:22 AM

      John, thank you for the additional information.

          o DonSuper 19 Comments Aug 26 01:41 PM

      Thanks for an interesting and well balanced article.
      How environmentally friendly is Axion's technology? I understand the batteries (like most lead-acid) can be recycled, but my concern is that lead is so pollutant, that even a small % that is not properly disposed or recycled can do a lot of harm.

      I have been an energy conversion devices investor for a long time (specially for the solar and memory divisions). What is your opinion on NiMH and Cobasys?

          o John Petersen 50 Comments Aug 27 01:34 AM

      So far, Axion has been able to shave the lead content of PbC batteries by about 40%. While there is a knee-jerk response that lead in batteries must be a big environmental issue, the fact is that in North America over 98% of lead-acid batteries are recycled because nobody voluntarily leaves a stack of $20 bills lying around to rot.
      Energy Conversion Devices is a fine company and the only reason I've not mentioned them is that they're so diversified.

      NiMH has been the leading technology in the HEV market since inception and I think it has significant advantages over Li-ion. The PbC battery may, however, be a dark horse contender in that market. Last year, an Australian Commonwealth Scientific and Industrial Research Agency retrofitted a Honda hybrid with a lead-acid-carbon battery pack and took it for a 100,000 mile test drive that worked fabulously. If you do a Google search for "CSIRO and hybrid" you'll find a number of articles. We think the CSIRO battery may infringe Axion's patents, but that is an entirely separate issue from whether the technology works.

          o ricknplano 14 Comments Aug 28 10:43 AM

      Yesterday I listened to the recent Ener1 investors' conference call. The Ener1 lithium battery package being produced for Think automobiles will have about 27 KWH at a price of $17,000 or about $630 per KWH. The weight is about 1,000 lbs. The Axion website says the PbC cost is about $610 per KWH and weight for 27 kwh is about three times as much as the Ener1 battery. How can Axion compete given the similar price for competition that weighs dramatically less? Are the website numbers on Axion still accurate? Am I missing something here? I am hopeful you can show me where the competitive advantage lies, if there is one.

          o John Petersen 50 Comments Aug 29 02:29 PM

      The Axion pricing table is indeed old and needs to be updated for progress since it was first posted in April 2007. That being said, it would be inappropriate for me to even try to provide such an update.
      I read the Ener1 earnings call transcript on SeekingAlpha (bottom of page 7) and think you may have drawn a questionable conclusion from an answer that the speaker acknowledged was intentionally evasive.

      Recent blogs indicate that Th!nk is planning to sell the Th!nk City without batteries for roughly $25,000 to $35,000 and then lease the battery separately as an option. So wouldn't have a lot of confidence in conclusions drawn from as intentionally vague reference to "half the cost of the vehicle." It could just as easily, and more believably, mean that the battery cost will be roughly equal to the cost of the vehicle without a battery.
      A123 is an alternative supplier of batteries for the Th!nk City and their reported manufacturing costs in China were roughly $1.50 per watt-hour during the first quarter of this year. Until Ener1 bites the bullet and discloses its pricing, I wouldn't count on back of the napkin numbers, particularly when those numbers give you a result that represents a 60% discount from the closest competitor's actual production costs.

      We are both in the dark on this one until A123 and Ener1 release price lists, but you don't offer immense discounts in a competitive market if a small discount is enough to get the business.
      Overall, storage is expected to grow into a $100 billion business. The vehicle market will be an important part of the total, but it will pale in comparison to utility and alternative energy applications.

          o Cburg 2 Comments Aug 29 09:07 PM

      Hi John,

      Have you looked at Lithium Technology Corp. (LTHU.PK)? They make large size Lithium Ion batteries which allow safer operation, since fewer cells are needed, and have high capacity and current draw rates. They entered the Nurburgring 24 hour race with the Apollo super-car hybrid. The car finished on electric power alone; as a mechanical problem put the gas engine out of commission, but demonstrated high potential for hybrid racing applications, as it was able to hold with the leaders until having mechanical problems. They are involved with Volkswagen and EnerSys. They supposedly have a proprietary manufacturing process. I have been unable to get a price per Kwh number from them, though.

      Thanks!

      Mike

          o John Petersen 50 Comments Aug 30 09:59 AM

      I looked a LTHU but found that they're way out of date with their SEC reports. I had the same problem last year with Axion so I know it can be overcome. But unless a company is current with the SEC I'm reluctant to say anything good or bad.

Alternative Energy, Regular Guy Stuff and Rainbow Stew

by: John Petersen October 02, 2008 | about stocks: ABAT / ALTI / AXPW.OB / CBAK / ENS / HEV / HPJ / MERR / XIDE     

I had a bit of an epiphany over the weekend because of two unrelated events. First my younger brother announced that he was installing 5.2 kW of solar panels on his house in Arizona. After that a potential client from Dallas described his new line of low-cost high-performance insulation products as "regular guy stuff." In combination, these events clarified and crystallized my thoughts on a fundamental theme that investors may want to use as a touchstone when analyzing alternative energy investments: the difference between regular guy stuff that can solve energy storage problems today and science fair projects that may be economic someday.

For several weeks I've been trying to think of a way to work an excerpt from Merle Haggard's 1981 classic Rainbow Stew into a Seeking Alpha article. The song is all about a regular guy's somewhat jaded view of science fair projects, government promises and the human condition in general. But it speaks the truth in a way that only country music can:

"There's a big, brown cloud in the city and the countryside's a sin;

the price of life is too high to give up its gotta come down again;

when the world wide war is over and done and the dream of peace comes true;

we'll all be drinkin' that free bubble-up and eatin' that rainbow stew.

When they find out how to burn water and the gasoline car is gone;

when an airplane flies without any fuel and the sunlight heats our home;

one of these days when the air clears up and the sun comes shinin' through,

we'll all be drinkin' that free bubble-up and eatin' that rainbow stew."

In the 27 years since Rainbow Stew was released, we've seen immense progress on air pollution; wind energy has become cost competitive; and if my younger brother is a reliable indicator, solar panels have become regular guy stuff. Today the imagination of the rainbow stew crowd is focused on greenhouse gasses, battery powered electric vehicles and the holy grail of hydrogen fuel cells. While there is universal hope that the daunting technological barriers will be attacked and leveled, there is no consensus on which class of technology will win the prize; how long the development path will be; or when the science fair projects will be cheap enough to qualify as regular guy stuff. Until then, regular guys will do what they have always done, start the journey with a single step and build on that progress by putting one foot in front of the other.

Rechargeable batteries are a ubiquitous but largely invisible part of modern life. For the last 100 years they have been the epitome of boring regular guy stuff; growth in the storage sector has been slow; and the companies that make rechargeable batteries have carried rust belt valuations. But nothing stays the same forever and in the rapidly evolving world of alternative energy, rechargeable batteries have become a critical enabling technology to keep the power flowing when the sun doesn't shine and the wind doesn't blow. If my brother can't use all the power produced by his solar panels, his choices will be to (a) waste the excess capacity, (b) sell the excess to his local utility, or (c) store the excess for use after dark. The only thing I know for sure at this point is that he will make his choice based on a careful analysis of the costs and benefits of each option, as will every other regular guy who faces the same decision. My brother's decision, and the individual decisions of millions of other regular guys will be the ultimate drivers of growth in the energy storage sector. To paraphrase Ben Franklin, we have entered an era where a kilowatt saved is two kilowatts dear. Energy storage has already made the transition from a philosophical ideal to an economic necessity for regular guys.

In a May 2008 report on the energy storage sector, Merriman Curhan Ford (MERR) estimated the global market for rechargeable batteries at $20 billion annually with roughly 70% of global sales coming from lead-acid batteries and the remaining 30% coming from other chemistries. The report then stated that catalysts are already in place that could drive demand to $100 billion or more over the next several years. While some of the market catalysts identified by MCF will depend on the development of exotic batteries for electric vehicles, the bulk of the forecast growth will come from regular guy applications that can be adequately served by lead-acid technology; boring stuff like a storage system for my brother's 5.2 kW of solar panels.

Lead-acid is the cheapest rechargeable battery technology in existence and has been the king of energy storage for over 100 years. Lead-acid batteries have a remarkable safety record and with recycling rates approaching 99% environmental issues are almost non-existent. While low energy densities and short cycle lives have historically limited the economic benefit of using lead-acid batteries for large-scale storage, several recent technical developments promise big improvements in performance at a very modest cost. Because of their size and weight, lead-acid batteries are not likely to be the first choice for electric vehicles. But when you put it all together, rumors of the king's illness or impending death have been greatly exaggerated.

Over the last several years, the rainbow stew crowd has aggressively promoted lithium ion as the battery technology of the future for almost every conceivable application. They point to the size, weight and energy density advantages of Li-ion batteries and dismiss critical issues like cost, raw materials availability and a deplorable safety record. They also ignore the fact that every major improvement in Li-ion safety has come at the cost of reduced battery performance. Portable electronic devices have improved remarkably over the last decade, but the bulk of the gains have come from improved device designs, not improved Li-ion batteries. My willingness to speak the truth may be unpopular, but the fact is Li-ion is a mature technology that is simply too expensive for the large-scale energy storage jobs the rainbow stew crowd wants it to do.

I believe the biggest challenge facing energy storage investors is separating rainbow stew hype from economic reality. There is universal agreement that electric vehicles would be good for a host of environmental and economic reasons. The problem is that lead-acid batteries are too heavy for the job and Li-ion batteries are too expensive for the job; which leaves us with a gaping chasm between what idealists want and what battery technology can deliver. The rainbow stew approach is to hope that the newest wrinkle in an aging face will slash the cost of Li-ion batteries and make EVs more than an outrageously expensive status symbol. The regular guy approach is the Pickens Plan: start the journey with a reasonable first step and build on that progress by putting one foot in front of the other. I remain hopeful that we will one day solve the EV battery dilemma, but I see nothing on the horizon that tells me a solution is even close.

If you look at the universe of energy storage companies I've been tracking since mid August, the established manufacturers with the lowest market valuation ratios are Exide (XIDE) and Enersys (ENS), lead-acid leaders that have fallen dramatically in price over the last couple of months but are certain to be the first big winners when regular guys buy energy storage solutions. The same pattern holds in the transition manufacturers class where Axion Power International (AXPW.OB) carries a low market valuation despite the fact that its PbC technology will bring advanced battery cycle-lives and recharge rates to the lead-acid world. In the mid-range you find solid companies like Advanced Battery Technology (ABAT), China BAK (CBAK) and Hong Kong Highpower (HPJ) that manufacture advanced batteries for portable devices. At the nosebleed extreme of the valuation spectrum, you find companies like Altair Nanotechnologies (ALTI) and Ener1 (HEV) that have not yet manufactured or sold commercial products and are betting their future that a substantial segment of the new car market will pay an immense premium for sub-par performance. I think betting against regular guys in favor of rainbow stew is a sucker's game.
As the energy storage sector grows from $20 billion to $100 billion in annual revenue, there's no question that rainbow stew solutions will grab the bulk of the headlines. But unless and until the fundamental economics of battery manufacturing change, the lead-acid manufacturers who produce cost-effective energy storage solutions for regular guys will make the bulk of the money. As an investor, I believe cash flow trumps rainbow stew every time.

Disclosure: Author holds a long position in AXPW.OB and is a former director of that company.
#

    * paultaut 726 Comments Oct 02 10:27 AM

John, its really unfortunate that you have chosen to limit the Technology now driving Altair to the Car Battery arena and not to the brighter and much larger potential it has in the Energy Storage arena.

Financing is the key. Without the type of grants that Altair keeps getting, the small companies in your universe will disappear within 12 months. Cash flow is great but with No commodity related push to pour money into these technologies, both revenue and cash flow will disappear.

Just like Coal will always be "dirty", Lead and "lead poisoning" go hand in Hand. Perception and the length of the Recession will determine whether any of the current Tech. improvements survive.

Reply

#

    * John Petersen 58 Comments Oct 02 01:53 PM

Paul, I agree that Altair's technology has some important uses in energy storage. But those uses will be limited to situations that can take advantage of the tremendous cycling capacity of Li-ion; meaning applications that will cycle several times per day 365 days a year. For regular guys who want a diurnal storage solution that will cycle once a day, Li-ion will never be cost effective. It will make even less sense in standby power applications that cycle 50 to 100 times per year. I keep saying I love Li-ion in appropriate applications. But it is unreasonable to argue that Li-ion will be the best solution for most large-scale storage applications because those applications do not generally require 5,000 to 20,000 lifetime cycles.

Reply

#

    * Peter Troast 1 Comment Oct 02 02:24 PM

John--the "regular guy" vs science fair analogy is exactly right for the alternative energy space. But I think some of the regular guy stuff may be even more regular than you think. There is lots of appeal in the cutting edge new technologies....until you do the math and find out home based solar PV (without incentives) has a 20+ year payback. Meanwhile, most of the houses across the country leak air like sieves and some of the solutions to those basic building envelope upgrades produce return almost immediately. Storage is a great category. Cutting edge home building materials will be interesting. Measurement and demand response. The ESCO's as people begin to realize that the most effective investments to cut energy costs and reduce CO2 are the regular guy basics.

Reply

#

    * donpat 1 Comment Oct 02 03:42 PM

John - I know you know Howard K. Schmidt (I think he is an Axion director, in fact) - do you think his rectenna, self assembled solar device will be the saviour of our energy bacon?

Let him convert the energy - and then get Axion to store it!

Best regards,

Don/donpat

Ref:

http://donpatent.blogspot.com   ...

I'm impressed, obviously. You?

    * John Petersen 58 Comments Oct 02 04:45 PM

Don, I've known Howard since I did an IPO for his company in '92. I recruited him to serve as an Axion director when he was the Executive Director of Dr. Smally's carbon nanotech laboratory at Rice University. Howard is brilliant and one of my favorite people in the world. I don't know anything about his latest patents, but I'm sure I'll learn more if and when he wants me to learn more.

    * william taylor 24 Comments Oct 03 11:38 AM

I am still hoping the world will have some positive results from Eestor. Think there is much of a chance, John?

Reply

#

    * paulk8756 772 Comments Oct 03 01:50 PM

John,

You've become my favorite SA author. You do the best job of interpreting the prospective Rainbows for us Regular Guys. And that extends to your writing style, as well.

Would you please tell me more about the commercial energy storage prospects for BCON's flywheel technology. It appears tailor made for wind energy. Is lead-acid storage a viable competitor? Are there others? Does their technology work in the real world?

(Please excuse me if you've covered this previously. If so, would you be so kind can you direct me to such posts. Thank you.)

Reply

#

    * John Petersen

    * 58 Comments

      My Website

Oct 03 03:31 PM

William, I can't get enough information about what eestor is doing to form a reasonable opinion. The energy densities they talk about seem to exceed the maximum published physical properties of the material, which leaves me a bit skeptical. They also seem to require incredibly pure materials, which is always an expensive process. Between the two, my gut sense is that if it works it will be tremendously expensive, which will put it in the same class as Li-ion for most bulk storage uses.

Reply

#

    * John Petersen

    * 58 Comments

      My Website

Oct 03 03:45 PM

Paul, Beacon says that the principal target market for its flywheels is frequency regulation (i.e. making sure that the power flowing to users comes in at 60 cycles and 110 volts). Frequency regulation is a billion dollar segment that is critical right and will become increasingly important as inherently unstable sources like wind and solar are added to the grid. While the flywheels are great for frequency regulation because the application requires short bursts of high power, they can't provide power for more than a few minutes. So they won't work in applications that need power for more than 10 minutes or so.

The two principal contenders for the frequency regulation market will be flywheels or Li-ion batteries and I don't have a good enough sense of what the Beacon flywheels will cost to venture a guess as to which alternative will be more cost efficient. But I continue to believe that devices are easier to improve than chemistry, which favors flywheels over the long term as long as they start out on parity with Li-ion.

Reply

#

    * paulk8756

    * 772 Comments

Oct 03 04:28 PM

Thanks, John. One more "novice" question.

How exactly will power get from wind farms to actually being usable on the electric grid? I know about the use of eminent domain to attach one to the other, if you will. But as you point out, one is variable, and the other requires a steady supply.

I've seen Mr. Pickens say the problems with this technology are being resolved, and will be ready by the time the wind farms are up and running. So how would this work?

As a layman, I suppose I envision fields of huge lead acid batteries somewhere that can store the power created by the wind turbines, and send it to the power grid as required. Is this remotely the reality?

What companies are involved in trying to resolve this dilemma? Isn't this the arena in which Beacon's flywheels are partially the solution?

Thank you for your time and interest!

Reply

#

    * John Petersen

    * 58 Comments

      My Website

Oct 03 04:52 PM

Paul, my "Grid-based Energy Storage; Birth of a Giant" article has a chart that shows system demand in California over a typical 24-hour period. It also explains how power systems are base loaded with coal or nuclear, and then peaking facilities are put on-line or taken off line to make up the difference between base load and current demand. It's complex stuff but when you realize that the national grid runs as fewer than 10 regional grids, the aggregate demand in a region at a particular time is immense. So you can add all the output of a field of windmills pretty much whenever you need them. When demand falls, you take the windmills offline so that they aren't producing electricity that isn't being used.

The biggest issue with wind and solar is that output changes when the wind speed increases or decreases and the same happens every time a cloud covers the sun. So the solar and wind are inherently more variable than a gas turbine. Experience in Spain and Germany is that you can tie in renewables directly into the grid without major instability problems until you get to about 20% of capacity. That being said, frequency regulation gets important way below the 20% level, and that's where Beacon comes in. It's not so much storing large amounts of power at 6 a.m. for delivery at 1.p.m. as storing small amounts of power at 12:45 p.m. for use a few minutes later when the wind drops off. The goal of frequency regulation is to smooth out a curve that would have a lot of peaks and valleys if you didn't have the flywheels or Li-ion batteries on standby.

When you talk about storing hours worth of power for delivery hours after it is generated, the task will fall to pumped hydro, compressed air storage and perhaps flow batteries. Everything else is too expensive.

The Storage Potential chart in the same article shows graphically what the value of various storage applications was in 2004. The price break points have gone up since then, but the market segments remain the same.
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That's fascinating, John. Thank you!
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John,

I don't run out of sophomoric questions easily (ha, ha!).

So if li-ion batteries can provide backup power for something as daunting as the electric grid, why aren't they well suited for PEV's?

(I say that as an advocate of 60 year old NGV's, and I believe in their current state of technology EV's are stupid.)

I've read about where lithium is mined (Chile and China) and that it's a relatively rare element. It would also seem to be an ideal candidate to become the basis for a new OPEC (OLEC?).

But I suspect there is more to it than that, isn't there?
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Mr. P>

Have you discussed the Firefly graphite carbon-foam battery in any previous columns? I am really fascinated by it's potential, and Caterpillar Tractor and a bunch of venture capitalists think so, too.
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Paul, my issue with Li-ion has never been "will the technology work in EVs?" The issue is price. A Li-ion battery that can deliver watt hour of useful energy ranges from $.50 for the cheap explosive kind to $1.50 for the kind that don't have big safety issues. To get any kind of range in an EV, you need 30 or 40 thousand watt hours of stored energy. So even the most optimistic price estimates I've seen takes you to about $17,500 for the batteries in a small bare bones EV. Joe 6 pack will never be able to pay that price and Joe Mercedes wants his luxury. So the only real buyer is Joe Celebrity who can and will spend $50,000 for a spartan but green status symbol.

I am concerned about the availability of lithium. Reserves in the Andes are limited. The deposits in Mongolia do not have the same chemical makeup and will require substantial processing to work in batteries, which means higher cost. After Mongolia, finding commercial lithium reserves gets really tough.

The South American countries are still content to export raw materials. China, on the other hand, wants to export finished products. So even if the Mongolian reserves turn out to be huge, I think the Chinese will turn the material into batteries before export, which doesn't help non-Chinese manufacturers a bit.
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Tireman, I'm intrigued by Firefly but since we can't invest in the company yet there doesn't seem to be a lot of sense in talking too much about what they're doing.
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Lithium, Chile, SQM pure play miner. If you believe in its future, SQM is a future winner. It has retraced with the entire Alt. Energy complex.

I do not own it, am following it on a Technical basis for a few people who believe in lithium technology based products.

I don't believe there is enough of this element to serve all of the needs that people envision to use it for. To me, all products involving the use of exotic elements will be limited in scale because of the limited amount of exotics available. Nano tech would expand the Scale but, otherwise...

Now, does anyone know if lithium can be recycled?
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Too bad about AXPW, I see that a 10%+ beneficial owner has been dumping shares at $1.10. Not too much at a crack but consistently. Probably wants to maintain some stability, as they dump more.

I used to/ still do even though the shares are worthless, a company that could use a home's copper wires to provide broadband connections at 100megs. You buy a box and voila, you are up and running. It was installed in some Canadian Hotels and even in the Middle East...HomePlug, The tech still exists but no one was interested in funding it.

IMHO, AXPW will suffer a similar fate, as did Broadband over powerlines and wireless power transmission.
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The situation with the Shareholders Trust is way too complex to get into, but the reported sales involved restricted stock with a new holding period. So there was no market impact. If things work according to plan, the vast bulk of the shares in the trust will eventually be distributed to several hundred small individual holders.

A handful of directors and other insiders have something north of $30 million of their personal cash invested in Axion. Clearly somebody is gaming the stock right now. But I'll give long odds that the gamer has not done his homework.

Alternative Energy Storage and Blood in the Streets

by: John Petersen October 13, 2008 | about stocks: ALTI / AXPW.OB / BCON / CBAK / CHP / ENS / HEV / HPJ / ULBI / XIDE / ZBB     

It looks like my September 22nd article Energy Storage Opportunities After the Market Carnage was a little bit premature. But before getting into the details of how the energy storage sector is faring on October 12, 2008, I need to apologize to ZBB Energy Corp. (ZBB) because I incorrectly reported that they were late in their SEC filings in my September 1st article Opportunities in Energy Storage Stocks. My mistake was simple. I missed the fact that ZBB has a June 30 a fiscal year and its next report wasn’t due until the end of September. The company filed its annual report with the SEC a few days later and appears to be in solid financial condition with 18 months of operating cash. I am sorry for the mistake. 

ZBB is a transition stage manufacturer of zinc bromine flow batteries and the clear leader in the “hours of discharge time” product class. Their pre-production prototypes are priced in the $600 per kWh range and will compete primarily with pumped hydro and compressed air storage. There is no question that pumped hydro and compressed air will be the technologies of choice for utility-scale diurnal storage installations. But when it comes to small-scale storage for homes, businesses and remote villages, flow batteries like ZBB’s are likely to be the best choice. Given its financial strength, cost advantages to users, tax credit eligibility in solar installations and strong position in a critical energy storage niche, I think ZBB has solid upside potential. 

The last three weeks have been an extraordinary period in the energy storage sector. Despite the worst market conditions in 20 years, Warren Buffett invested $230 million in a Chinese battery company; Altair Nanotechnologies (ALTI) and Beacon Power (BCON) announced equity injections of $10 and $7.9 million respectively; and A123 Systems amended the registration statement for its upcoming IPO. Collectively, these events point to tremendous fundamental strength in a sector that has taken a harder hit than most over the last six months. They also support my core premise that energy storage is likely to be the next major investment trend as global demand for rechargeable batteries grows from $20 billion to $100 billion. 

While the last six months have been tough for the entire market, many stocks in the storage sector have been absolutely savaged. Since April 11, 2008, the Dow has fallen 35.9% and the Russell 2000 has declined 27.7%. In comparison, storage sector stocks have plummeted an average of 52.2%. The following table identifies the pure play U.S. equities in the storage sector and provides summary data on their six-month performance and current valuations.

click to enlarge


I cringe when I think back to October of ‘87 when financing dried up across the board and the market collapsed. Microsoft, Intel, IBM and Apple all fell by roughly 50% over the space of a month. But once the bloodletting subsided, the smart money moved rapidly into the IT sector and the information age began in earnest. For reasons that I’ve discussed in earlier Seeking Alpha articles, I believe we are entering a new economic era where alternative energy solutions will slowly but certainly reduce our dependence on oil, gas and coal; and the basic technologies that are essential to a post-hydrocarbon economy will become pre-eminent. Since energy storage is an enabling technology that makes many other alternative energy technologies work better, I’m convinced that the sector will thrive as the world economy recovers and moves forward. 

In the last six months, established lead-acid battery manufacturers including Exide (XIDE), Enersys (ENS) and C&D (CHP) have been beaten down to the point where they are trading at insane price to sales ratios in the .10 to .29 range. The overriding concerns seem to be risks in the automotive market, potential environmental issues and a persistent rust belt image. In my view, each of these concerns is overblown. The automotive OEM market is only a fraction of the total market for lead-acid batteries and the markets for automotive replacement batteries and non-automotive applications will remain robust regardless of what happens in Detroit. Likewise, the recycling rate for lead-acid batteries is approaching 99% and new developments like the lead-carbon “PbC Batteries” from Axion Power (AXPW.OB) promise to reduce lead content by 40% or more while improving power, cycle-life and recharge rates. It’s easy to dismiss lead-acid batteries as “old-tech” because they’ve been the gold standard in energy storage for the last 80 years. But with capital costs of $150 to $200 per kWh they are the cheapest energy storage solution by a wide margin and that fact alone will make them the first choice when regular guys go shopping for energy storage devices. 

The advanced battery sector has also traded down to surprising levels over the last six months and established manufacturers including Ultralife (ULBI), China BAK (CBAK) and Hong Kong Highpower (HPJ) are sporting relatively low price to sales ratios in the .44 to .59 range. These companies may be expensive compared to the lead-acid group, but they’re cheap compared to the overall market. 

I remain convinced that Li-ion technology has been over-hyped by rainbow stew visionaries who foresee a day when there’s an EV in every garage. But the reality is that the Pickens Plan is the only short-term transportation alternative that accommodates both existing infrastructure and the preferences of the driving public. Moreover, at prices of $1,500 per kWh, advanced Li-ion technology is far too expensive for widespread use by regular guys and it is not likely to get much cheaper. I’m intrigued by Warren Buffet’s plans to manufacture EVs in China and can see how the cost of a Chinese EV might be attractive, but companies like Altair and Ener1 (HEV) that plan to make me-too lithium-titanate products in North America to compete with established Asian lithium-titanate products like Toshiba’s SCiB line are in for a long hard road. 

In the last couple weeks, Beacon Power has made tremendous progress between its fabrication and testing of a 1 mW/250 kWh flywheel array and its receipt of a financing commitment for a utility-scale frequency regulation project. The details of Beacon’s frequency regulation project remain sketchy so it’s hard to draw clear cost-benefit conclusions. But the progress is impressive and I think the stock bears watching. 

I expect a successful IPO from A123 Systems to be watershed event. If A123’s IPO comes together before Thanksgiving, it will draw market attention to the energy storage sector in a new way and force investors to think about energy storage as a fundamental enabling technology for the coming age of cost-effective alternative energy. The resulting high tide of investor sentiment should lift all boats and the biggest gainers should be the boats with the lowest profiles. 

As the market begins to understand the critical importance of the storage sector, established manufacturers like Exide, Enersys, C&D, Ultralife, China BAK and Hong Kong Highpower should see stock their prices surge upward from the current range of .10 to .59 times sales. While I do not expect to see valuations in the 5 to 6 times sales range one frequently sees for solar cell manufacturers, I believe the cream of the energy storage stocks have minimal downside risk and substantial upside potential. In the transition manufacturers class, ZBB, Axion and Beacon each occupy attractive niches with no direct Asian competition. Since their market capitalizations have been beaten down with all other sector participants, I think current prices for these stocks are all attractive entry points. 

We have seen blood running in the streets of the storage sector for six months. If the last three weeks are a reliable indicator, the smart money has begun moving into the storage sector in a big way. While I’m not a prophet and have learned an important lesson about trying to call market bottoms, my optimism about the future of the energy storage sector remains at an all time high. 

“In America we get up in the morning, we go to work and we solve our problems” (from The Lost Constitution by William Martin). I believe current and future solutions to America’s energy storage problems are going to make a lot of careful and diligent investors very happy. 

Disclosure: Author holds a long position in Axion Power International (AXPW.OB) and is a former director of that company.
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After AXPW runs out of cash in mid 2009, what will their alternatives be?

The amount of the shares in the float is increasing as insiders divest, short sellers may be in there but Mega has either sold or divested almost a million shares most to below market buyers.

A return to "normal" conditions will not include loans to startups or new technologies. What grants can it go after?

I'm curious.
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The summary of Axion's most recent prospectus says:

"Our New Castle, Pennsylvania facility has a permitted manufacturing capacity of 3,000 batteries per day and has operational production lines for both sealed and flooded lead-acid batteries. The ability to produce both types of batteries in a variety of sizes enables us to target our excess capacity at high-margin products which experience smaller levels of demand compared to conventional battery products, such as deep cycle industrial batteries, classic and racing automobile batteries and other products that support specialized niche markets. Over the next 18 to 24 months, we plan to exploit the manufacturing capacity deficit in the lead-acid battery industry by producing these high margin lead-acid products while we complete development of our PbC technology. As additional capacity comes on-line in the broader industry, we plan to transition our manufacturing focus from lead-acid products to our reduced-lead, enhanced-performance PbC products."

Unless you are willing to assume that there will be no standard LAB sales, Axion will not run out of cash in mid-2009.

Given my past relationship with Axion, it would be very dangerous for me to speak in detail about the future. My only goal in this series of articles is to help raise the visibility of a critical sector and the key players in that sector.
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What I don't get is that you ONLY own Axiom, yet you have for two months plus been writing that the energy storage sector will be one of the hottest sectors in the coming months and years to invest in.

Is this because you're broke? Or, are you just waiting to make your move after the "bottom" hits. Well, it already hit for Exide (XIDE). I got in @ 4.26/share last Thursday. And I'm in it for the long haul (i.e. no adrenalin junkie day trading stuff on this stock).

Further, your insinuation about the rainbow (in your mind, I'm sure...) "morons" believe that all cars will have lithium ion batteries within the near future (half decade). I highly doubt any of your readers believe this as much as I believed what you wrote about a month and a half ago about a $100,000 car wrapped around a $75.000 lith battery. I guess you failed to acknowledge who it was that told you the Ener1 600 pound lith battery is going to cost about $17,500. Yet, in a recent article you did mention this price.

And, just as the price of that "imaginary" plug-in battery has dropped so does my continuing belief that you are NOT to be relied upon for any judgement concerning this industry. And, now I have Warren Buffet on my side! I'm intrigued how you intimated that lith cars will work in China, and not here in the USA!

I completely marvel that in this soon-to-be rocket sector you've taken no other position then on the stock of which, I'm guessing, you mostly own because you did your legal work in exchange for Axiom shares.

The real crux of this sector, investing wise, is that there are going to be many stocks that move up, quickly, no matter who gets elected. That includes lead acid, as well as lithium and, I'm hoping, Beacon Power, too.

I'm right now easing in for the long term. I suggest you do the same before the multiples disappear.
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My business is an uncanny leading indicator for the stock market and my cash flow always goes into the tank 6 to 9 months before the market does. With big investments in Axion and a biodiesel company, I don't have a lot of free cash for new investments. If I did, I'd be buying Exide, Enersys, C&D, Ultralife, China BAK and Hong Kong Highpower with both hands.

For better or worse, the general market sentiment on Li-ion is overdone. It's a great technology for a lot of applications, but there is no battery technology that makes economic sense in a pure electric vehicle. That's why I keep pointing to Pickens as the only rational transportation choice.

In a comment dated October 4th I said:

"So even the most optimistic price estimates I've seen takes you to about $17,500 for the batteries in a small bare bones EV. Joe 6 pack will never be able to pay that price and Joe Mercedes wants his luxury. So the only real buyer is Joe Celebrity who can and will spend $50,000 for a spartan but green status symbol."

I have also previously said that the $17,500 estimate that people keep throwing around is inconsistent with the pricing I've seen out of the UK which has the Think City at 20,000 pounds with another couple hundred pounds a month for the battery.
Ener1 is deliberately avoiding talk of pricing so that they can stay competitive with A123 which lays out $1.53 per watt hour in cost of sales. Until I see something contrary in a public release, I don't believe the $17,500 number because it is so far out of line with competitors.
Buffett is talking about making the whole thing in China with local labor. He may be able to pull off a product that works. Time will tell. You are never going to see Chinese economies of scale in Indianapolis.

While I got some Axion stock for work, I also have a pile of my own cash invested. Check out my Forms 3 and 4.
In the final analysis you and I agree on everything except two Li-ion companies that I think are grossly overpriced. But I wouldn't expect you or anyone else to buy or sell a stock based on my opinion. Do your homework and feel free to disagree. But let's not make this personal.
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John: Both of us are guilty in making it personal, some of which made me out loud laugh in the friendliest way possible. Frankly, although I have been following this sector with salivating intentions since last October, I have to, in part, thank you for your weekly articles that kept mentioning Exide, in and amongst all the other stocks.

What I have been doing in this forum is to try to let others know a differing opinion exists, with a different investment angle. I absolutely believe that lithium batteries will make large in roads in this country in the coming years. But, this would be more in a gas/lith powered automobile, as well as fleet vehicles. These types of vehicles require very little infrastructure change. Where as, the plug in vehicles going large would require a huge infrastructure change...which, I believe will happen, but not likely in the next 15 years, and by then lithium likely will be cost prohibitive; no doubt in this mind by then something else will be coming forth.

Why? Because most everything that moves will be electrically powered, whether from solar, wind, natural gas, geothermal, tidal, nuclear, or, yes from those dirty coal and oil companies.

One thing I know we both agree on is that this sector is going to be very interesting from a growth standpoint here forward.

P.S. I don't own any HEV, right now. That should make you smile!
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May: There is nothing I would like better than to be wrong about Li-ion technology and I agree that gas-lith has much greater potential than straight EV. But I've been burned so often by the hot I blow on the cold. I just have a hard time seeing the reasonableness of revenue free companies in the Li-ion space carrying market valuations that exceed time proven lead-acid performers with hundreds of millions in sales. I love a good story, but every time I've seen a good story get too far in front of the business I've seen investors suffer.
This is a great sector that's ripe with opportunity. But we are not likely to see the performance gains and price declines in batteries that we see in IT because batteries are a materials based business rather than a knowledge based business.
The far future tech that has me personally slathering is the founder of Swatch who is working to integrate solar and hydrogen fuel cells. But that's a long way from being a business.
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If you love a good story, then be forewarned that others may think of the constant "My stock is the Best stock", as just another story by someone who has a vested interest in getting others to participate.
Batteries are a Materials based business and as such should move inversely to basic materials. Unfortunately, Batteries are also an Alt. Energy business which moves in tandem with the cost of energy. A recessionary environment reduces the need for energy and as the number of vehicles produced drops so do the number of batteries used, inventories increase and prices for the traditional battery drop. The cost saving has to be upfront to the car maker in this kind of competitive environment.

There are always 2 sides to any "good" story. I have yet to see anything about the other side. The one involving Cash Burn or the total lack of Insider Buying at these depressed prices or the selling involving a Beneficial Owner who has either Sold on the Open Market or Disposed of 945,000 shares at less than Open Market prices.
I said some time ago that I would not even consider AXPW unless it broke above $2 on heavy volume. I do not own the stock nor do I expect to own it. Heck, its way too low to short. Buffett is certainly not interested and neither are any of the Foreign auto makers who have made commitments to other Technologies most of which involve lithium.

Oh, BTW, Toyota is introducing Hybrids with roof installed solar panels.
A depression may have been avoided, the Recession is still with us and it may be deep.
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One article out of 13 has provided detail on why I think Axion is a solid investment opportunity. The other 12 have focused on the industry, its key players and global themes that impact everyone in the sector. My goal is to develop general market awareness and better explain the opportunities, challenges and risks of the battery sector. If I'm lucky, I may even draw the attention of an upstart battery entrepreneur with a good idea who needs a lawyer [so apparently John Petersen is a lawyer.] that understands his business.
Stock should be bought and sold based on a thorough understanding of detailed disclosure documents. Blogs like this one can help investors narrow the number of documents they need to wade through, but I'd be horrified if I thought people were buying or selling anything based on a sentence or two that I wrote
