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Audience Questions with Speaker Responses
Questions Fielded by Dr. Hans Michael Graf, Project Manager on Electric Energy Management and Battery Monitoring, Siemens VDO Automotive AG
Q. Do you also use simulation for your development?  If so, what packages?

Submitted by Patrick Merkle, PACCAR Inc

A.
For battery monitoring and energy management we mainly use matlab/simulink® 
and a micro-autobox. In general we use the following tools:

· Statemate(
· Stateflow(
· UML(
· Matlab( / Simulink(
· PSpice(
· MentorGraphics(
· Flotherm(
Q. How do battery management systems in use or in development perform with multiple batteries in parallel?

Submitted by Patrick Merkle, PACCAR Inc

A.
No principle problem, either:
1) the sensor measures the sum of the current of all batteries then the monitor interprets all batteries as only one battery and provides ONE SOC/SOH/SOF value.

2) the sensor measures only one current then the monitor will only provide SOC/SOH/SOF of only this battery.

For 24V-systems (e.g. trucks in Europe) a special variant of sensor should be used.  

Q. Is anyone working on 10KW 14Volt charge systems, generators, etc.? There had been some talk of these when we contacted suppliers.

Submitted by Ron D Stahlhut, Deere & Company

A.
Are you sure, that you are able to distribute 700A safely?

Q. In your opinion. what is the estimated total achievable limit (in KW) of a 12v system?

Submitted by Stephen G Miller, Mack Trucks Inc

A. 12V is "limited" to 4..6kW. Higher values may be possible, but cost per kW are then likely to be higher compared to higher voltages.

Q. For panel--Do you see 42v being used in hybrid vehicles?

Submitted by Jeff Berryhill, Yazaki North America Inc

A.
42V is "limited" to 12..18kW. Higher values may be possible, but cost per kW are 
then likely to be higher compared to higher voltages.

Q. What are some typical parasitic losses of belt driven items (such as water pump, AC,...) of today's average vehicle?

Submitted by Joseph Tyckowski, Meritor Wabco

A. No general answer possible, but values in the range of 5% are realistic.

Q. What are the efficiencies predicted on the accessory drive electric motors and how is the overall efficiency affected?  The 78% generation efficiency of the Delphi system is only the generating side, there is efficiency losses in the electric motor and storage and distribution as well.  Is there a feel in the group as to what that efficiency is or will be in the near future?

Submitted by Randy Foster, Mark IV Automotive Group

A. The efficiency as motor is in the same range as for generation, but machines with higher efficiencies are available (also depend on voltage). The efficiency of the battery depends on the current, but 70% is a realistic value. With double-layer-capacitors (Supercaps, Ultracaps, …) located close to the starter-generator higher efficiencies may be achieved.

Q.
How do you achieve such a wide dynamic range of current measurement in the same device?

Submitted by James A Wood, Delphi Delco Electronic

A.
1) We use a 100µOhm shunt-resistor with low inductivity connected in an ideal way to an integrated circuit. The shunt resistor is a passive element, which does not require any time-critical countermeasures (e.g. compensation currents). 


2) Additionally we use an integrated circuit with chopper-amplifier and A/D-converter (sigma/delta). The conversion speed is extremely high, but due to accuracy reasons (e.g. RC-times for amplifier and converter) we achieve an effective measurement frequency of 8..9 kHz. Voltage and current are measured alternating, thus the time difference between voltage and current is app. 130µs. In order to minimize aliasing effects, additional SW-filtering is required and reduces the measurement frequency to app. 1kHz (higher frequencies are not required for battery monitoring).


3) The A/D-converter may be connected either to the output of the amplifier or directly to the input of the integrated circuit. For currents higher than 200..300A we do not use the amplifier.  During key-off and low battery drainage we reduce the measurement frequency to a value below 50Hz. Due to physical reasons we achieve by this decrease an increase in accuracy of a factor of 30. 

4) The noise at 1kHz and 300A is below 50mA RMS and below 3mA RMS during key-off. The non-linearity of the amplifier and the converter is small compared to noise and the error of the resistor-value (below 0,5%).

Questions Fielded by Andrew J. Lasley, Chief Engineer, Energenix Center, Delphi Energy & Chassis Systems, Delphi Delco Electronics Systems
Q. As we move towards 42V, will the conventional alternator move towards the integrated starter/alternator on the flywheel?
Submitted by Yiqun Huang, Southwest Research Institute

A. The answer to this question depends on the automaker’s goal in applying 42V to the vehicle.  For example, if the automaker is looking for more electrical generating capacity a 42V alternator may provide the solution.  If the goal is a mild hybrid, options exist in using a belt-alternator-starter or a crankshaft-starter-generator.

Q. Once the generation limit of a belt driven alternator is exceeded, will OEM's choose a 2nd alternator (dual voltage) or move to crankshaft mounted generators?

Submitted by Ann H Larsen, Visteon Chassis Systems

A. Packaging constraints will likely prevent most applications from adding a second alternator to the front-end accessory drive belt.  However, we are years away from exceeding the generation limit of a belt-driven electric machine.  Other electric machine and power electronics technologies exist besides the standard 14V claw-pole alternator with diodes, and these technologies can offer significantly more electrical power output.

Q. How accurate is the soc determination?

Submitted by Peter Wezenbeek, Zytek Systems Ltd

A.
This is still under development and characterization.

Q. How do you see AGM LA batteries displacing FLA batteries?

Submitted by Charles Voeltzel, PPG Industries Inc

A. AGM batteries can displace flooded batteries in applications where the AGM’s longer life is valued and where the packaging flexibility is desirable.  AGM also offers better deep-cycling performance, making it attractive in electrical systems that cycle the battery more deeply.

Q. What is cost increase for use MOSFETs instead of diodes in alternator?
Submitted by Jeff Berryhill, Yazaki North America Inc

A. This information is proprietary to Delphi.

Q. What is the cost delta of the high output alternator presented by Delphi compared with a nominal alternator?

Submitted by Stephen S Wieland, Alcoa Fujikura Ltd

A.
Due to the low-volume nature of this alternator, it would not be reasonable to compare its price with the price of a nominal, high-volume alternator since alternator pricing can be volume sensitive. 

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.  

