Comments on ZEV regulation 
I wish to make the following comments concerning the statements made below:

Following the successful mechanisms used to facilitate commercialization of PZEVs and AT PZEVs, the regulation would move ZEVs and Enhanced AT PZEVs from demonstration volumes, meaning hundreds (100s) and thousands (1,000s) per year, through pre-commercial volumes, meaning tens of thousands (10,000s) per year, to commercialization, meaning hundreds of thousands (100,000s) per year. Once this is achieved, the ZEV regulation would no longer be needed, and like the PZEV and AT PZEV technologies, they could be considered in setting future LEV performance-based

emission standards.  (pg 6)

Comment: This is a fundamental strategy that needs to be implemented.  A report that is not used as a reference in this report is: “An Analysis of the Transition to Hydrogen Fuel Cell Vehicles & the Potential Hydrogen Energy Infrastructure Requirements.” (ORNL/TM-2008-30).  Figure 15a of that report presents the expected costs of FCVs as a function of year and volume.  At a volume of 4000 FCVs (expected response to the ZEV mandate to 2014, see reference 2, California Fuel Cell Partnership), average FCV costs are expected to be around $207,000 with an end of run cost around $125,000.  If followed by another three year phase to produce 40,000 FCVs by the end of 2017, the average cost would be about $77,000 and an end of run cost of about $55,000 per FCV.  This next step is critical to be part of the ZEV mandate, prior to considering FCVs in setting future LEV performance-based emission standards.   
Graph 2 shows the GHG emissions between 1990 and 2050 for a “business as

usual” (BAU) projection10 and two scenarios, both assuming all advanced vehicle

technologies are fully commercialized. Scenario 1 in this analysis achieves a

66% reduction in GHG emissions by 2050 using aggressive but plausible

assumptions. This is shown by the green line and assumes ZEV sales reach a

quarter of a million units annually by 2025 and become 100% of new vehicle

sales by 2050. Scenario 2 was developed to show what would be required to

achieve the full 80% GHG emission reduction goal. To achieve this, two key

parameters were modified with more aggressive and uncertain assumptions. A

steeper ZEV sales projection was simulated where ZEV sales reach half a million

units by 2025 and are 100% of new vehicle sales by 2040. Additionally, the

supply limit on biofuels was increased to 1.7 billion gallons gasoline equivalent

(BGGE), where it was limited to 1 BGGE in Scenario 1. (pg 9).

11 See Attachment B for more details.

10 The BAU projection does not reflect official ARB GHG inventory projections; it was developed solely for

this modeling exercise and is purely hypothetical.

11 Both cases have reductions in VMT per vehicle (20% below the VMT per vehicle projections for 2050

Scenario 2 should be specified as the baseline option.  The justification for this option as being more aggressive and uncertain than Scenario 1 is unwarranted and the discussion is confusing.  We have to understand that either scenario is unlikely without some financial incentive such as a feebate program, tax credits, carbon taxes, cap and trade or other alternative policy options.  The report clearly indicates that biofuels can play a role but is not the technology that is sufficient for the required goal.  Electric platform vehicles are a necessary and sufficient response to achieve the 80% reduction of CO2 levels from 1990 levels by 2050.  As the analyses in Appendix A indicate, these vehicles are going to be more expensive than advanced gasoline vehicles and will need support for the general public to buy these electric platform vehicles.  HEVs have clearly been shown to be a niche vehicle with a 2% market penetration because of their initial high costs and unless fuel costs significantly increase will remain so.  Again in the ORNL/TM-2008/30 report, their scenario 1 achieves 2 million HFCVs by 2025 (cumulative) and 500,000 HFCVs sold in 2025 through various tax credits.  It really is the size of the government support program that will decide whether the public will buy these electric platform vehicles or not, not the technology being competitive with advanced gasoline vehicles on initial costs.  Obviously, the incremental vehicle costs need to be reasonable for such a governmental assistance program to work and for the eventual likelihood that fuel costs will offset initial capital costs of the vehicles.     
Future PHEVs will need to utilize advanced low carbon biofuels in order to deliver

the large GHG emission reductions needed to meet the 2050 target. The availability of adequate volumes of advanced biofuels to fuel an all PHEV fleet is speculative. Thus PHEVs can reduce GHG emissions in the short and mid-term because of their use of electricity, but their ability to achieve the very low GHG emissions of BEVs and FCVs in the long term is uncertain as long as gasoline may be the fuel used when not operating on battery power. Graph 3 illustrates the role PHEVs may play under the assumption that the amount of low carbon biofuel available to passenger vehicles is limited to 1 billion gasoline gallon equivalent (BGGE) annually. (pg 11)
I disagree with the premise of graph 3.  Data in Appendix A clearly indicate that BEVs are going to be very expensive (an incremental cost of $14,400 for a 200 mile range battery vs about $5000+ for FCVs and PHEVs).  At best BEVs are going to be for a limited niche market for small vehicles with limited range of 100 miles or less.  Rather than the graph showing PHEVs as a transitory option, I believe there is a better chance that PHEVs fueled with bio-fuels can fill the small vehicle niche better than BEVs in out years and as such should not be phased out. 
We use as a reference Scenario 1 shown in Graph 2 that achieves a 66% GHG

reduction by 2050. We then vary assumptions regarding the ZEV sales

projections, VMT per vehicle, and bio-fuel availability. The implications on the

number of ZEVs that need to be sold in 2020 and 2025 are shown on the bar

graph. We focus on 2020-2025 as this is the period that would be most affected

by the changes in the ZEV regulation. (pg 12)

This discussion is speculative and confusing.  I propose that Scenario 2 is very doable and can be accomplished with the following program:

1. The ZEV mandate should be extended to 2017 for the production of 50,000 pure ZEVs (respondents can provide either FCVs or BEVs).

2. For 2018 and beyond to 2025, consider various financial, and freeway, parking and other options for the public to purchase electric platform vehicles.  
The ZEV mandate will play a critical role in further reducing the cost of FCVs and ensuring that a network hydrogen infrastructure will appear by 2017.  Otherwise energy providers are only going to have vague statements from OEMs as to when they will be providing vehicles.  Also state and federal incentives need to be coordinated to provide financial support for these early stations.  Only after 2018, are FCV costs expected to be low enough to consider further FCV financial assistance (see ORNL/TM-2008/30) for one such option.
While many technical barriers such as cold start difficulties, limited range, long

refueling time, low power density, high stack weight and large stack volume have

been overcome, challenges remain. High cost and insufficient durability are the

two biggest challenges for fuel cell systems to meet U.S. DOE targets for FCV

commercialization. The U.S. DOE estimates the 2009 cost of a fuel cell system

to be $61/kW (if produced in high volumes)19, which is approximately a

16% reduction in one year from $73/kW in 2008. The fuel cell system cost

estimate includes the 80 kWnet direct hydrogen PEM fuel cell stack and balance

of plant (BOP) at high production volumes (500,000 units per year). It is

important to note that the U.S. DOE cost estimate excludes the hydrogen storage

tank.  (pg 13)
Most automakers that are aggressively pursing FCVs believe the U.S. DOE targets are reasonable and several companies believe FCV commercialization can be achieved before U.S. DOE cost targets are reached.  (pg 14)

Hydrogen storage cost estimates are expected to be around $13/kWh for 5000 psi tanks and $20/kWh for 10,000 psi tanks. It is totally unrealistic to expect hydrogen storage costs to be reduced to $4/kWh (2010 DOE target) or $2/kWh (2015 DOE target).  So the storage costs are going to be about $1600 to $2400 more expensive (see MIT referenced report).  Also, current DOE analyses by DTI do not expect fuel cell system costs to be less than $45 to 50/kw.  So FCV commercialization will have to be achieved at vehicle costs that do not meet DOE cost targets.  The program I outlined above is what is realistically required to meet the needs for the commercialization of FCVs. 
Additionally, automakers aggressively pursuing FCV technology – Daimler, Ford, General Motors, Honda, Hyundai/Kia, Toyota and alliance Renault SA and Nissan – issued a joint letter of understanding in September 2009 regarding development and commercialization of FCVs. The auto manufacturers strongly anticipate that from 2015 onwards, a significant number –“a few hundred thousand units over the initial products’

lifecycles of FCVs could be commercialized”. (pg 14)

While it is not realistic to expect OEMs to start producing “a few hundred thousand units” from 2015 onwards, with a properly sized ZEV mandate to 2017 of “tens of thousands FCVs”, one can expect the former level after 2018.  But such a statement does lend strong credence to a ZEV mandate of tens of thousands FCVs by 2017 being responded to by several OEMs with FCVs if there is a hydrogen infrastructure in place.
No automaker has stated that current designs, or even next generation Li Ion batteries, will achieve sufficiently low cost to make them competitive with conventional vehicles without government incentives and/or tax credits. Several automakers do, however, believe that Li Ion battery systems will evolve sufficiently to allow automakers to sell cost competitive PHEVs and BEVs sometime prior to 2020, and that these electric-fueled vehicles will play a key role in automaker efforts to meet both corporate and California vehicle emissions reduction objectives. (pg 15).

This is an optimistic assessment.  Today’s Li Ion battery technology is for high energy density batteries.  To meet the requirements for 30 to 60 mile electric range batteries for PHEVs or for 100 to 200 mile electric range batteries, a high energy intensity battery is needed.  DOE doesn’t project such a battery until 2014 and is projecting the cost at $300/kWh.  Appendix A considers a range of costs but doesn’t project costs below $400/kWh during these early production phases.  The specific cost figure of $250 to $300/kWh is consistent with the basis for a $5500+ incremental cost of PHEVs (30 to 60 mile electric range) and $14,000+ for BEVs (200 mile electric range) and is consistent with the range of costs for these batteries discussed in Appendix A.  The PHEV will not be commercially viable without the same significant government support level if not more as I indicated above for the FCV and the BEV will require significantly more financial support.  But please note that since the FCV targets are achieved in the lab by 2009 and the battery target is projected to be met in the lab by 2014, the FCV can possibly be commercially available by 2018 with a proper 2017 ZEV mandate and the battery options are not likely to be commercial until probably 2020+.  
I submit the above recommendation as a clearer and more specified ZEV mandate program that I believe is supported by your own excellent summary of the information provided in Appendix A.
