Memo

TO:

SAE 12V Telephone/Webcast Participants

FROM:
Sam Minehart, SAE International

RE:

Responses to Questions

DATE:

October 6, 2003

Attached are responses to some of your questions from the SAE Telephone/ Webcast, Stretching 12V Electrical Power Limits: An Interim Step to 42V Systems.  Rather than wait for all four speakers to provide their input, we decided to forward the responses submitted by Norman Traub and Tom Dougherty.

A separate message will be sent to you when the remainder of the speaker input is received.

Thank you,

C0258
Shirley Ann “Sam” Minehart

Program Manager/Multimedia & Distance Education

Professional Development

SAE International

400 Commonwealth Drive

Warrendale, PA  15096-0001

voice: 724.772.8528

fax: 724.776.5231

e-mail: shirlm@sae.org
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SAE Stretching 12V Electrical Power Limits: 

An Interim Step to 42V Systems Telephone/Webcast

Audience Questions with Speaker Responses
Questions Fielded by Norman Traub, Director of Electrical Initiatives, SAE International
Q. What are safety implications as we move from 12V to 42V?

Submitted by Mark L Pedrazzi, United Defense Ground Systems Division

A.
The preponderance of medical research suggests that 60V DC is the maximum safe voltage to touch. Based on this information, the 42V specification was established by the international automotive community such that 58V would be the maximum dynamic overvoltage that would be allowed in a 42V electrical system. 

Arcing associated with opening a connector while current is flowing can be destructive due to the high heat generated by the electrical arc. Testing is being done on materials that would be in close proximity to a potential electrical arc to determine its capability to withstand the higher arc energy.

Q. Market feasibility of 120v AC power from a car (blackouts?)?

Submitted by Jeremiah Cronin, J C Systems Inc

A. Several major vehicle OEMs already offer 120v AC power outlets today. This trend is forecasted to grow, as consumer acceptance appears to be high. The emergence of 120v AC outlets will reduce the value of providing 42v power outlets in the USA. SAE is currently establishing an automotive specification for 120v power outlets and does not see a need for a 42v power outlet for plug in accessories. Europe may have to take a different approach because there is no standard AC electrical outlet in EU countries and, therefore, a 42v power outlet may be needed someday. The current European position appears to be to continue with 12v power outlets for as long as possible.

One of the advantages of having 120v AC power generation capability on a vehicle is that it can operate as an emergency generator in the event of a power outage. 

Q. Will we always need 12 volt power on vehicles?

Submitted by Jeremiah Cronin, J C Systems Inc

A. Always is a long time, but I believe it will be a very long time before we eliminate the need for some 12v DC power. Incandescent lighting will stay at 12v because of bulb durability and light focusing issues associated with higher voltage incandescent lighting. Incandescent lighting can be controlled by a 42v pulse width modulation technique where the 42v DC is modulated to create a 14v rms voltage. 

Q. How will jumpstarting compatibility be addressed between 14 and 42 systems?

Submitted by Mark L Pedrazzi, United Defense Ground Systems Division

A. Batteries for 42V electrical systems will need to have electrical terminals that cannot be connected to by conventional jumper cables with “alligator” style connectors. A new battery terminal has been designed and an SAE specification J2622 has been written to describe the performance of this connection. Separate jump start terminals are being proposed for the 42V electrical system batteries that prohibit connection with today’s 14V jumper cables and which cannot be connected up backwards. An “electronic jumper cable” has also been proposed that can sense the battery voltage and only close an internal relay when the voltage is of proper magnitude and polarity.

If a dual voltage (14/42V) electrical system incorporates a bi-directional DC/DC converter, the on-board 12V battery can be used to recharge the higher voltage battery with sufficient energy to crank the vehicle. Once the vehicle is restarted, the 12V battery can be recharged from the generator.

Q. Regarding the forecasted electrical loads, is there a breakdown of which loads (by system type) are expected and when?

Submitted by Ann H Larsen, Visteon Chassis Systems

A. I suspect there are at least as many lists as there are vehicle manufacturers. Since the electrical loads are related directly to customer features offered, this information is company proprietary and not shared with the general public until marketing decides to announce future plans.

Q. Norm identified a range of desirable features associated with start/stop (from electric water and oil pumps through to electric valve actuation). A later presentation referred to 14V mild or soft hybrids. How many of the features identified by Norm can be best met at 14V without resorting to 42V?

Submitted by Bruce J Bannister, Global Insight

A.
Initial 42V vehicles are referred to as “mild hybrids” because the only 42v accessory is a combined starter and alternator. All other electrical accessories, including the belt driven loads, remain at 14V to minimize the impact of retooling. The first production 42V vehicle, the Toyota Crown, uses a clutch between the engine and the belt driven accessories so that the 42V motor/generator can run the 14V belt driven accessories while the gasoline engine is off. I believe that the new General Motors 42V trucks debuting in the 2004 model year will keep most of the belt driven accessories at 14V also although it will have some 42V accessories. In general, lower wattage accessories can stay at 14V while the higher power accessories will benefit from the higher voltage. For example, 14V electric power steering can be used for small vehicles but 42V electric power steering will be more feasible for larger vehicles. Electric air conditioning and electromagnetic valve trains will be more practical at 42V.

Questions Fielded by Thomas Dougherty, Director of Advanced Battery Hybrid Systems, Johnson Controls Inc., Automotive Systems Group
Q. Can you combine ultra caps for start/stop applications with regular batteries for energy storage which will increase the longevity of the battery cycle?
Submitted by Stephen G. Pixton, UTC Fuel Cells

A. Yes you can combine ultra caps for start /stop applications with regular batteries to improve battery life.  They also allow for improved regen breaking.  It is recommended that the caps have a switch to disconnect them when the vehicle is off so that when the car is not running, the caps are not draining the battery.  The switch also needs a resistor to charge up the caps so that there is not a heavy current surge.

Q. Concerning large crystal formation in battery (at airport), what is the time frame for this? and is it temp dependent or what other factors affect it?

Submitted by Ron D Stahlhut, Deere & Company

A. Large crystal formation or recrystalization starts happening as soon as the battery is not in use.  In the first 48 hours you may see a reduction of 10% of the recharge current.  Over a 30 day period you could reduce your charge acceptance as much as 50% depending on the key off load and battery chemistry.  We are not running tests to determine the actual rates on different chemistries and temperatures.  One test that has run for one year has shown that a battery at 50% state of charge that was just discharged has a recharge current of 80 amps.  That same battery allowed to stand for 9 months to 50% SOC had a recharge current of only  7 amps when charged at the same 14.1 volts.   

Q. Can AGM technology be recycled similar to regular lead acid?  Any environmental impact?

Submitted by Jason A Wilkening, Freightliner LLC

A.
AGM batteries are actually much better cycle batteries.  We are also improving the product to cycle even better in the future.  The AGM reduces stratification of acid and also hold the active material in place due to the compression that the separator produces.  The batteries are also recyclable just like the standard products.

Q. How much reduction in life does cold weather, less than 32 degrees F, have on AGM batteries?

Submitted by Stephen G. Pixton, UTC Fuel Cells

A. Temperature affects all batteries.  AGM batteries are lead acid batteries and their chemistry is almost the same as liquid type products and therefore is similar to these products in temperature capacity reduction.  You would need to know the rate that the battery is run at to determine the loss of deliverable capacity.  You can go to the JCI web site and look up the specification for this product.

Q. What options are available to rectify the sulfation condition or other battery conditions as described?

Submitted by Michael K Cox, Midtronics Inc

A. Recharge and cycling both can reduce the build up of sulfate on battery plates.  Since the battery has two electrodes and both sulfate in different manners it is important to know how the battery got to its condition to determine how to reduce the sulfate.

Q. What method was used to get expected SOC?  (p.15 of presentation)

Submitted by Jeff Berryhill, Yazaki North America Inc

A.
We have a set of three algorithms to determine SOC.  They work together to understand the way the battery was discharged and the length of time it took to get to that state of charge.  This affects the OCV which is the true determining step.  The graph shown below is the method used for different batteries to determine the SOC based on OCV
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If you notice there are marked differences it battery types.  This type of information is critical for any analysis of SOC based on OCV.

Q. How does AGM technology compare to lead acid in regards to redirection of regenerative braking power?

Submitted by Jeff Berryhill, Yazaki North America Inc

A.
AGM do show some improvements over liquid lead acid but only about 10 to 20%.  If the AGM however sits for some period of time this gain is lost.

NOTE:  The opinions expressed are based on the presenter’s proficiency, experience and cumulative knowledge of the topic(s).  The information may be successfully applied to a wide range of similar applications, though it is not warranted by the presenter or SAE for any or all purposes selected by any user.  

