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SUPPLEMENTAL RESPONSE TO COMMENTS 

Mercedes Benz (“Mercedes”) appreciates the opportunity to provide this 
supplemental package in response to comments received by EPA regarding Mercedes 
alternative demonstration application for calculating off-cycle credits for model year 
(“MY”) 2012-2016 vehicles under the light-duty greenhouse gas (“GHG”) emissions 
program (hereinafter “the Petition”).1 Specifically, Mercedes requested GHG credits for 
start-stop technology, as well as for high efficiency lighting, active seat ventilation and 
thermal control glazing technologies. The alternative demonstration methodology is 
available to manufacturers, pursuant to subsection 40 C.F.R. § 86.1269-12(d) of the 
GHG regulations, as an optional opportunity to receive additional credits for “new and 
innovative technologies that reduce vehicle CO2 emissions, but for which CO2 
reduction benefits are not significantly captured over the 2-cycle test procedures used to 
determine compliance with the fleet average standards (i.e., ‘off-cycle’).” 77 Fed. Reg. 
62,832 (2012). Mercedes’ alternative methodology application is wholly consistent with 
both the requirements and the intent of the GHG regulations, as well as with EPA’s 
commitment to provide GHG credits for off-cycle technologies to encourage 
manufacturers to implement such fuel and emission saving technologies into their U.S. 
fleets. Mercedes urges EPA to approve its Petition. 

These supplemental comments reference information contained in Mercedes’ 
Petition and supporting statistical analysis, Mercedes’ rebuttal comments and rebuttal 
statistical attachment, and EPA’s previous rulemaking documents where appropriate. 

Background 

Following EPA’s review of the public comments and Mercedes’ rebuttal 
comments submitted to the Agency regarding the Petition, EPA and Mercedes had a 
series of meetings between February and June 2014. In response to some of the public 
comments submitted, EPA requested further information regarding start-stop system 
(“3S”) effectiveness and gave Mercedes the opportunity to submit real-world vehicle 
data from 3S vehicles. Subsequently, Mercedes collected data on start-stop technology 
effectiveness from instrumented 3S vehicles driven under “worst case” conditions 
suggested by EPA. Mercedes also provided EPA with additional customer satisfaction 
information on 3S vehicles. This supplemental customer satisfaction information and 
data are described further below and in the attached summary presentation. (See 
Supplemental Attachment A: Off-Cycle Credits for MY2012-2016 Start-Stop System 
(3S) Vehicles Supplemental Rebuttal Submission and Data Package Summary). 

1 Mercedes’ supplemental rebuttal comments are submitted in response to comments submitted 
to EPA. The Federal Register notice seeking comment invited MB to file for EPA’s 
consideration written rebuttal comments to respond to comments received from the public 
during the comment period. 78 Fed. Reg. 60,275, 60,729 (2013). EPA has subsequently 
requested supplemental responses. Nothing herein is intended to serve as a new or revised 
application. 
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This supplemental package addresses only the credits requested by Mercedes 
for start-stop technology. EPA has indicated that it has all of the information necessary 
to make a determination on Mercedes’ request for credits for high efficiency lighting, 
active seat ventilation and thermal control glazing technologies in U.S. vehicles. 

Summary of Supplemental Package Provided in Response to Comments 

The attached Supplemental Attachment A, summarizes two categories of 
supplemental information Mercedes provided to EPA in response to the public 
comments on the Petition: (1) additional information on customer satisfaction with 3S 
vehicles; and (2) additional data on start-stop effectiveness in the real-world. As 
described below and in Supplemental Attachment A, Mercedes used only the worst 
case 3S vehicle data combined with extremely conservative assumptions to validate a 
portion of the GHG credits requested. Mercedes’ worst-case, conservative approach 
demonstrates that 44-79% of the credits requested are verifiable under worst case 
conditions. 

1. ECO Button 

Although start-stop enabled is the predominant mode of Mercedes’ 3S vehicles, 
Mercedes’ Petition request incorporated a 1% usage factor (i.e., reduction) for the ECO 
button feature on 3S vehicles to address potential concerns regarding use of the ECO 
button by U.S. customers. (See Petition at 22; see also Mercedes Rebuttal Comments 
at 15-16). Nevertheless, some comments submitted to EPA raised concerns regarding 
the potential use of the ECO button by Mercedes customers to disable start-stop.2 

Although these comments suggested that U.S. drivers would disable start-stop in higher 
percentages than the 1% assumed by Mercedes, no data were submitted to EPA to 
support this assertion. 

As a result of these comments, however, EPA asked for additional information 
regarding ECO button usage and customer satisfaction with 3S technology. Other than 
the data referenced in the Petition, Mercedes does not have data on U.S. customer 
usage of the ECO button. Such information is intended to be collected during the new 
U.S. field survey Mercedes plans to conduct for future model year vehicles, in 
consultation with EPA. 

Mercedes does have customer satisfaction data from 3S vehicles. Specifically, 
Mercedes performs surveys of new owner satisfaction, both internally and via JD 
Power. These surveys do not address ECO button usage directly, but do provide a 
limited ability for respondents to indicate satisfaction with start-stop technology more 
generally. The survey results demonstrate that only a very small percentage (< 1%) of 
new vehicle owners express dissatisfaction or concerns with Mercedes start-stop 

2 See, e.g., ACEEE Comments at 2 (citing a proprietary Strategic Vision presentation based on 
anecdotal survey responses, not quantitative data, of which less than 2% were MB customers). 
For a complete response to these and similar comments see MB Rebuttal Comments at 16-17. 
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technology. (See Supplemental Attachment A at 3-4). These survey results support 
Mercedes’ field test data provided in the Petition demonstrating that customers use the 
ECO button to disable the start-stop system less than 1% of trip time. (See Petition at 
22). 

Customer satisfaction survey data do not directly translate into ECO button 
usage or selection rates, and it would, therefore, be inappropriate to rely only on 
generalized customer satisfaction data as a surrogate for ECO button usage. Mercedes 
is confident that its future U.S. instrumented 3S vehicle field test will support its 
assumption of very low (about 1%) ECO button usage among Mercedes drivers. 

Nevertheless, in its conservative validation approach submitted with this 
supplemental package, Mercedes utilized an overly conservative assumption of 11% 
ECO button usage. (See Supplemental Attachment A at 8). This is 10% greater than 
the original usage factor used in Mercedes’ Petition. 

2.	 Real-world Start-Stop Effectiveness Data from Instrumented 3S Vehicles 
Under Worst-Case Conditions 

As described in Supplemental Attachment A, Mercedes conducted over 50 test 
runs with instrumented 3S vehicles under various conditions between February and 
April 2014. The last round of tests was conducted in April 2014 using routes and 
conditions proposed by EPA. These conditions included: 

	 Varied time of day to account for different traffic conditions; 

	 Use of different drivers, including independent contract drivers not 
employed by Mercedes and not aware of the technology being tested; 

	 Different driving routes, including 5 and 10 mile routes in “downtown” Ann 
Arbor, Michigan; 

	 Cold (14°F to ≤40°F) and Mid-temperature (>40°F to ≤80°F) weather 
conditions; 

	 Cold engine starts (parked un-garaged for 8-12 hours); 

	 Maximum accessories turned “on” and energy consumers (laptop, cell 
phone, etc.) plugged in during test run; and 

	 Videos of some of the test runs. 

(See Supplemental Attachment A at 3-5). Moreover, the three vehicles tested (the CLA 
250, E 350 and S 550) represent the powertrains of 92% of MY2014 3S vehicle sales 
and of 75% of projected MY2015 3S vehicle sales. 

Complete data collected from these instrumented vehicle test runs were provided 
to EPA. The test data contain measurements for several different parameters including 
“engine off percentage,” which is the percentage of time the engine stopped (i.e., start-
stop was active) during the total trip. A summary of the data provided to the Agency is 
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in Supplemental Attachment A at 10. Mercedes used these engine off percentages to 
calculate a weighted average for the cold and mid-temperature test runs based on the 
breakdown of the temperature zone vehicle miles traveled (VMTs) used by EPA in the 
Joint TSD at 5-87. (See Supplemental Attachment A at 7). For the hot temperature 
zone, Mercedes utilized a conservative estimate of 20% due to the lack of instrumented 
vehicle data from hot weather testing conditions. This represents a significant reduction 
from the start-stop effectiveness estimate of 88% used for hot temperature conditions in 
the Petition, which was based on “hot” FTP test results conducted on a vehicle with an 
outside temperature of 95°F and an interior temperature set to 72°F. (See Petition at 
13, 21; Rebuttal Comments at 14). 

Using the weighted average engine off percentages, Mercedes calculated the 
“engine off ratio” to be used in the calculation formula for off-cycle credits. The engine 
off ratio is the product of the engine off percentage and the idle time percentage. 
Mercedes’ real world idle time for its U.S. vehicles is 23.8%. Mercedes’ 23.8% idle 
percentage is supported by statistically robust data from 29 U.S. vehicles instrumented 
for an average of 13 months across nine different metropolitan areas representing 65% 
of Mercedes U.S. sales. (See Petition at 5-10; see also Petition Attachment A: 
Statistical Assessment of Idle Time Fraction Calculation in Mercedes-Benz Vehicles). 
As described at length in the statistical analyses supporting the Petition and the 
Rebuttal Comments, Mercedes idle time data are statistically representative of 
Mercedes U.S. vehicles and driver demographic. (See Petition Attachment A: Statistical 
Assessment of Idle Time Fraction Calculation in Mercedes-Benz Vehicles; Rebuttal 
Attachment 1: Responses to Public Comments on Petition Attachment A). Moreover, 
Mercedes real world idle time of 23.8% is confirmed by independent speed data from 
Progressive Insurance. (See Petition Attachment A: Statistical Assessment of Idle Time 
Fraction Calculation in Mercedes-Benz Vehicles at 19-20, Mercedes Rebuttal 
Comments at 6-7). Use of Mercedes 23.8% real world idle time, instead of EPA’s 
national estimate used in the GHG rulemaking, is appropriate for a subsection 
§ 86.1269-12(d) alternative demonstration credit application. (See Mercedes Rebuttal 
Comment at 7-9).3 

Credits Verified by Mercedes 3S Vehicle Data and Conservative Approach 

The amount of off-cycle CO2 potential of Mercedes 3S vehicles (i.e., GHG 
credits) can be calculated using the formula in Supplemental Attachment A at 8. This is 
based on the same formula used by EPA to determine the default menu table credits, 
as described in Mercedes Petition at 24-26. The values used in the formula include the 
engine off ratio described above, as well as the combined on-cycle CO2 improvement 
(i.e., A/B test results) and the combined on-cycle engine off percentage found in the 

3 In the final GHG rulemaking, EPA contemplated that manufacturers would submit driving 
activity data to support alternative demonstration pathway applications. To determine overall 
emissions reductions for certain off-cycle technologies, EPA reasoned that manufacturers would 
need to “determine not only the emissions impacts during operation but also real-world activity 
data to determine how often the technology is utilized during actual, in-use driving on average 
across the fleet.” 77 Fed. Reg. at 62,838. 

4 



Petition. (See Petition at 23, Table 3). In addition, for this supplemental submission, 
Mercedes utilized an additional 11% reduction factor to conservatively account for 
potential ECO button usage as described above. (See Supplemental Attachment A at 
8). 

In the Attachment, Mercedes provides a sample credit calculation for a V-6 
cylinder vehicle. (See Supplemental Attachment A at 8). Mercedes also provides a 
summary of credit amounts verified by the new 3S vehicle data for each vehicle 
category (i.e., small-, mid-, and large-size cars and trucks). (See Supplemental 
Attachment A at 9). These credit levels verify 44-79% of the credits requested in the 
Petition, depending on vehicle size. These credit levels serve as examples that were 
estimated using the A/B test values provided in Mercedes’ Petition. Mercedes envisions 
that actual credit levels would be based on specific A/B test results for each vehicle 
model and/or powertrain. To the extent actual credit levels calculated for each MY2012
2016 Mercedes 3S vehicle covered by this application are less than the default credit 
table values (i.e., 2.5 for passenger cars and 4.4 for trucks) using this approach, EPA 
should simply provide the default table credits available to Mercedes via 40 C.F.R. 
§ 86.1269-12(b). 

Conclusion 

Mercedes has demonstrated with actual real world instrumented 3S vehicle 
testing, conducted pursuant to EPA proposed parameters, and accounting for very 
conservative reductions for hot temperature conditions and ECO button use, that 44
79% of the credit amounts requested are verifiable under worst case conditions. These 
percentages are based on conservative assumptions and conditions non-representative 
of all of Mercedes U.S. vehicles and customers. Mercedes expects that the full credit 
amounts requested in the Petition will be validated by the next 3S vehicle U.S. field 
survey. 

For all of the reasons stated in Mercedes’ Petition and supporting materials, and 
in the responses above, Mercedes requests that its application for alternative 
demonstration methodology calculations of GHG credits for vehicles equipped with 
start-stop technology, high efficiency lighting, active seat ventilation and thermal control 
glazing technologies be approved for MY 2012-2016. 
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o	 111144442222 ooooffff tttthhhheeee 111144449999 ccccoooommmmmmmmeeeennnnttttssss eeeexxxxpppprrrreeeesssssssseeeedddd uuuunnnnffffaaaammmmiiiilllliiiiaaaarrrriiiittttyyyy oooorrrr ddddiiiissssssssaaaattttiiiissssffffaaaaccccttttiiiioooonnnn wwwwiiiitttthhhh ssssttttaaaarrrrttttssssttttoooopppp.... TTTThhhheeeesssseeee iiiinnnncccclllluuuuddddeeeedddd oooonnnnllllyyyy 77777777 nnnneeeeggggaaaattttiiiivvvveeee 

ccccoooommmmmmmmeeeennnnttttssss,,,, 33338888 ccccoooommmmmmmmeeeennnnttttssss eeeexxxxpppprrrreeeessssssssiiiinnnngggg ccccoooonnnncccceeeerrrrnnnnssss aaaabbbboooouuuutttt ffffuuuunnnnccccttttiiiioooonnnnaaaalllliiiittttyyyy iiiinnnn ssssppppeeeecccciiiiffffiiiicccc vvvveeeehhhhiiiicccclllleeeessss,,,, aaaannnndddd 22228888 ccccoooommmmmmmmeeeennnnttttssss eeeexxxxpppprrrreeeessssssssiiiinnnngggg 
uuuunnnnffffaaaammmmiiiilllliiiiaaaarrrriiiittttyyyy wwwwiiiitttthhhh tttthhhheeee ccccoooonnnncccceeeepppptttt oooorrrr ffffuuuunnnnccccttttiiiioooonnnn ooooffff ssssttttaaaarrrrttttssssttttoooopppp tttteeeecccchhhhnnnnoooollllooooggggyyyy.... 

• TTTThhhheeeesssseeee 111144442222 ccccoooommmmmmmmeeeennnnttttssss————oooouuuutttt ooooffff mmmmoooorrrreeee tttthhhhaaaannnn 66665555,,,,000000000000 3333SSSS vvvveeeehhhhiiiicccclllleeee ssssuuuurrrrvvvveeeeyyyy rrrreeeessssppppoooonnnnsssseeeessss aaaannnndddd oooovvvveeeerrrr 222200000000,,,,000000000000 3333SSSS vvvveeeehhhhiiiicccclllleeee ssssaaaalllleeeessss ffffoooorrrr
 
MMMMYYYY1111333311114444————rrrreeeepppprrrreeeesssseeeennnntttt oooonnnnllllyyyy aaaabbbboooouuuutttt 0000....000000002222%%%% ooooffff tttthhhheeee 3333SSSS vvvveeeehhhhiiiicccclllleeee ssssuuuurrrrvvvveeeeyyyy rrrreeeessssppppoooonnnnsssseeeessss aaaannnndddd 0000....0000000000007777%%%% ooooffff 3333SSSS vvvveeeehhhhiiiicccclllleeee ssssaaaalllleeeessss....
 

•	 WWWWhhhhiiiilllleeee MMMMeeeerrrrcccceeeeddddeeeessss bbbbeeeelllliiiieeeevvvveeeessss tttthhhheeeesssseeee ccccoooommmmmmmmeeeennnnttttssss ccccaaaannnnnnnnooootttt bbbbeeee ddddiiiirrrreeeeccccttttllllyyyy ccccoooorrrrrrrreeeellllaaaatttteeeedddd ttttoooo EEEECCCCOOOO bbbbuuuuttttttttoooonnnn uuuussssaaaaggggeeee,,,, tttthhhheeeeiiiirrrr ssssiiiiggggnnnniiiiffffiiiiccccaaaannnnttttllllyyyy lllloooowwww 
ooooccccccccuuuurrrrrrrreeeennnncccceeee iiiinnnnddddiiiiccccaaaatttteeeessss tttthhhhaaaatttt tttthhhheeee nnnneeeewwww ssssaaaalllleeeessss ccccuuuussssttttoooommmmeeeerrrr ssssaaaattttiiiissssffffaaaaccccttttiiiioooonnnn ssssuuuurrrrvvvveeeeyyyy rrrreeeessssppppoooonnnnsssseeeessss ddddoooo nnnnooootttt ccccoooonnnnttttrrrraaaaddddiiiicccctttt tttthhhheeee oooorrrriiiiggggiiiinnnnaaaallll aaaassssssssuuuummmmppppttttiiiioooonnnn 
iiiinnnn tttthhhheeee PPPPeeeettttiiiittttiiiioooonnnn tttthhhhaaaatttt lllleeeessssssss tttthhhhaaaannnn 1111%%%% ooooffff ccccuuuussssttttoooommmmeeeerrrrssss uuuusssseeee tttthhhheeee EEEECCCCOOOO bbbbuuuuttttttttoooonnnn ttttoooo ddddiiiissssaaaabbbblllleeee 3333SSSS.... 
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                                 MMMMeeeerrrrcccceeeeddddeeeessss RRRReeeessssppppoooonnnnsssseeee ttttoooo CCCCoooommmmmmmmeeeennnnttttssss –––– EEEEccccoooo BBBBuuuuttttttttoooonnnn ((((ccccoooonnnntttt....))))
 

SSSSuuuummmmmmmmaaaarrrryyyy ooooffff JJJJDDDD PPPPoooowwwweeeerrrr SSSSuuuurrrrvvvveeeeyyyy DDDDaaaattttaaaa 
•	 TTTThhhheeee JJJJDDDD PPPPoooowwwweeeerrrr IIIInnnniiiittttiiiiaaaallll QQQQuuuuaaaalllliiiittttyyyy SSSSuuuurrrrvvvveeeeyyyy ((((IIIIQQQQSSSS)))) pppprrrroooovvvviiiiddddeeeessss aaaa mmmmeeeeaaaassssuuuurrrreeee ooooffff oooowwwwnnnneeeerrrr rrrreeeeppppoooorrrrtttteeeedddd pppprrrroooobbbblllleeeemmmmssss dddduuuurrrriiiinnnngggg tttthhhheeee ffffiiiirrrrsssstttt mmmmoooonnnntttthhhhssss ooooffff 

vvvveeeehhhhiiiicccclllleeee oooowwwwnnnneeeerrrrsssshhhhiiiipppp,,,, aaaannnndddd iiiinnnncccclllluuuuddddeeeessss ssssppppeeeecccciiiiffffiiiicccc qqqquuuueeeessssttttiiiioooonnnnssss aaaabbbboooouuuutttt ssssttttaaaarrrrttttssssttttoooopppp –––– eeeesssssssseeeennnnttttiiiiaaaallllllllyyyy aaaasssskkkkiiiinnnngggg nnnneeeewwww oooowwwwnnnneeeerrrrssss iiiiffff tttthhhheeeeyyyy hhhhaaaavvvveeee aaaa 
““““pppprrrroooobbbblllleeeemmmm”””” wwwwiiiitttthhhh aaaauuuuttttoooommmmaaaattttiiiicccc ssssttttaaaarrrrttttssssttttoooopppp sssshhhhuuuuttttddddoooowwwwnnnn,,,, rrrreeeessssttttaaaarrrrtttt oooorrrr rrrreeeeeeeennnnggggaaaaggggeeeemmmmeeeennnntttt.... IIIIffff tttthhhheeee rrrreeeessssppppoooonnnnddddeeeennnntttt iiiinnnnddddiiiiccccaaaatttteeeessss yyyyeeeessss,,,, tttthhhheeeennnn tttthhhheeeeyyyy aaaarrrreeee 
pppprrrroooovvvviiiiddddeeeedddd aaaannnn aaaaddddddddiiiittttiiiioooonnnnaaaallll mmmmeeeennnnuuuu ooooffff qqqquuuueeeessssttttiiiioooonnnnssss ttttoooo ffffuuuurrrrtttthhhheeeerrrr ddddeeeessssccccrrrriiiibbbbeeee tttthhhheeee nnnnaaaattttuuuurrrreeee ooooffff tttthhhheeee iiiissssssssuuuueeee.... 

•	 OOOOuuuutttt ooooffff tttthhhheeee 3333,,,,333322229999 ttttoooottttaaaallll rrrreeeessssppppoooonnnnddddeeeennnnttttssss ttttoooo tttthhhheeee IIIIQQQQSSSS ssssuuuurrrrvvvveeeeyyyy ffffoooorrrr MMMMYYYY 2222000011113333,,,, 1111,,,,111155558888 hhhhaaaadddd vvvveeeehhhhiiiicccclllleeeessss wwwwiiiitttthhhh ssssttttaaaarrrrttttssssttttoooopppp tttteeeecccchhhhnnnnoooollllooooggggyyyy.... 
•	 OOOOuuuutttt ooooffff tttthhhheeeesssseeee,,,, oooonnnnllllyyyy 11119999 rrrreeeessssppppoooonnnnddddeeeennnnttttssss iiiinnnnddddiiiiccccaaaatttteeeedddd tttthhhheeeeyyyy hhhhaaaadddd aaaannnn iiiissssssssuuuueeee wwwwiiiitttthhhh ssssttttaaaarrrrttttssssttttoooopppp.... TTTThhhhiiiissss rrrreeeepppprrrreeeesssseeeennnnttttssss lllleeeessssssss tttthhhhaaaannnn 0000....00000000000000001111%%%% ooooffff aaaallllllll 

ssssttttaaaarrrrttttssssttttoooopppp vvvveeeehhhhiiiicccclllleeeessss ssssaaaalllleeeessss ffffoooorrrr MMMMYYYY22220000111133332222000011114444 ssssoooo ffffaaaarrrr.... 
•	 OOOOffff tttthhhheeeesssseeee 11119999,,,, oooonnnnllllyyyy 11117777 aaaannnnsssswwwweeeerrrreeeedddd tttthhhheeee ffffoooolllllllloooowwww uuuupppp ddddrrrroooopppp ddddoooowwwwnnnn qqqquuuueeeessssttttiiiioooonnnnssss ttttoooo ffffuuuurrrrtttthhhheeeerrrr ddddeeeessssccccrrrriiiibbbbeeee tttthhhheeee nnnnaaaattttuuuurrrreeee ooooffff tttthhhheeee iiiissssssssuuuueeee.... 
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                                                      MMMMeeeerrrrcccceeeeddddeeeessss RRRReeeessssppppoooonnnnsssseeee ttttoooo CCCCoooommmmmmmmeeeennnnttttssss –––– CCCCoooolllllllleeeecccctttt DDDDaaaattttaaaa ffffrrrroooommmm IIIInnnnssssttttrrrruuuummmmeeeennnntttteeeedddd 3333SSSS VVVVeeeehhhhiiiicccclllleeeessss
 

MMMMBBBB PPPPrrrreeeelllliiiimmmmiiiinnnnaaaarrrryyyy TTTTeeeessssttttiiiinnnngggg RRRRoooouuuutttteeee iiiinnnn AAAAnnnnnnnn AAAArrrrbbbboooorrrr,,,, MMMMIIII 
(designed to achieve Petition’s 24% idle time) 
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RRRReeeevvvviiiieeeewwww ooooffff PPPPrrrreeeelllliiiimmmmiiiinnnnaaaarrrryyyy CCCCoooolllldddd TTTTeeeemmmmppppeeeerarararattttuuuurererere ZZZZoooonnnneeee TTTTeeeessssttttiiiinnnngggg ooooffff IIIInnnnssssttttrurururummmmeeeennnntttteeeedddd 3333SSSS VVVVeeeehhhhiiiicccclllleeeessss
 

CCCCoooonnnnddddiiiittttiiiioooonnnnssss:::: 
o CCCCoooolllldddd tttteeeemmmmppppeeeerrrraaaattttuuuurrrreeee zzzzoooonnnneeee ccccoooonnnnddddiiiittttiiiioooonnnnssss ddddoooowwwwnnnn ttttoooo 22220000°°°°FFFF ((((7777°°°°CCCC)))) 
o TTTTeeeesssstttt rrrruuuunnnnssss wwwwiiiitttthhhh vvvvaaaarrrriiiioooouuuussss ddddrrrriiiivvvveeeerrrrssss ((((iiiinnnncccclllluuuuddddiiiinnnngggg iiiinnnnddddeeeeppppeeeennnnddddeeeennnntttt ccccoooonnnnttttrrrraaaacccctttt ddddrrrriiiivvvveeeerrrrssss)))) 
o CCCCIIIITTTTYYYY → HHHHIIIIGGGGHHHHWWWWAAAAYYYY aaaannnndddd HHHHIIIIGGGGHHHHWWWWAAAAYYYY → CCCCIIIITTTTYYYY tttteeeesssstttt rrrruuuunnnnssss wwwwiiiitttthhhh bbbbooootttthhhh CCCCOOOOLLLLDDDD aaaannnndddd WWWWAAAARRRRMMMM eeeennnnggggiiiinnnneeeessss 

• CCCCoooolllldddd eeeennnnggggiiiinnnneeee ==== vvvveeeehhhhiiiicccclllleeeessss ppppaaaarrrrkkkkeeeedddd oooouuuuttttssssiiiiddddeeee ffffoooorrrr aaaatttt lllleeeeaaaasssstttt aaaa wwwwoooorrrrkkkk ddddaaaayyyy ooooffff ((((77778888 hhhhoooouuuurrrrssss)))) oooorrrr oooovvvveeeerrrrnnnniiiigggghhhhtttt 
• WWWWaaaarrrrmmmm eeeennnnggggiiiinnnneeee ==== vvvveeeehhhhiiiicccclllleeeessss ppppaaaarrrrkkkkeeeedddd oooouuuuttttssssiiiiddddeeee ffffoooorrrr aaaatttt lllleeeeaaaasssstttt 33330000 mmmmiiiinnnn 

TTTThhhhrrrreeeeeeee vvvveeeehhhhiiiicccclllleeeessss tttteeeesssstttteeeedddd:::: 
o CCCCLLLLAAAA 222255550000 4444MMMMAAAATTTTIIIICCCC ((((2222....0000llll,,,, 4444ccccyyyylllliiiinnnnddddeeeerrrr,,,, 7777ssssppppeeeeeeeedddd ttttrrrraaaannnnssssmmmmiiiissssssssiiiioooonnnn))))* 
o EEEE 333355550000 ((((3333....5555llll,,,, 6666ccccyyyylllliiiinnnnddddeeeerrrr,,,, 7777ssssppppeeeeeeeedddd ttttrrrraaaannnnssssmmmmiiiissssssssiiiioooonnnn)))) 
o SSSS 555555550000 4444MMMMAAAATTTTIIIICCCC ((((4444....7777llll,,,, 8888ccccyyyylllliiiinnnnddddeeeerrrr,,,, 7777ssssppppeeeeeeeedddd ttttrrrraaaannnnssssmmmmiiiissssssssiiiioooonnnn)))) 

VVVVeeeehhhhiiiicccclllleeeessss tttteeeesssstttteeeedddd wwwwiiiitttthhhh aaaa ssssiiiiggggnnnniiiifififificcccaaaannnntttt nnnnuuuummmmbbbbeeeerrrr ooooffff aaaacccccccceeeessssssssoooorrrriiiieeeessss////ccccoooonnnnssssuuuummmmeeeerrrrssss ““““oooonnnn”””” 
o LLLLaaaappppttttoooopppp pppplllluuuuggggggggeeeedddd iiiinnnn ttttoooo tttthhhheeee 11112222VVVV pppplllluuuugggg////lllliiiigggghhhhtttteeeerrrr oooouuuuttttlllleeeetttt ttttoooo rrrreeeeccccoooorrrrdddd ddddaaaattttaaaa dddduuuurrrriiiinnnngggg tttthhhheeee tttteeeesssstttt rrrruuuunnnnssss.... 
o DDDDrrrriiiivvvveeeerrrr aaaannnndddd ppppaaaasssssssseeeennnnggggeeeerrrr sssseeeeaaaatttt hhhheeeeaaaattttiiiinnnngggg OOOONNNN 
o RRRReeeeaaaarrrr wwwwiiiinnnnddddoooowwww ddddeeeeffffrrrroooosssstttt OOOONNNN 
o RRRRaaaaddddiiiioooo////NNNNaaaavvvviiiiggggaaaattttiiiioooonnnn ((((CCCCoooommmmmmmmaaaannnndddd)))) OOOONNNN 
o HHHHeeeeaaaaddddlllliiiigggghhhhttttssss OOOONNNN 
o TTTTaaaarrrrggggeeeetttt iiiinnnntttteeeerrrriiiioooorrrr tttteeeemmmmppppeeeerrrraaaattttuuuurrrreeee sssseeeetttt ttttoooo 77772222°°°°FFFF 
o AAAAmmmmbbbbiiiieeeennnntttt lllliiiigggghhhhttttiiiinnnngggg ppppaaaacccckkkkaaaaggggeeee wwwwaaaassss ““““oooonnnn”””” iiiinnnn SSSS555555550000 tttteeeessssttttssss.... 

* Only limited test runs could be conducted on the CLA 250 due to timing and weather conditions. 
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PPPPrrrreeeelllliiiimmmmiiiinnnnaaaarrrryyyy CCCCoooolllldddd TTTTeeeemmmmppppeeeerarararattttuuuurererere ZZZZoooonnnneeee TTTTeeeessssttttiiiinnnngggg ooooffff IIIInnnnssssttttrrrruuuummmmeeeennnntttteeeedddd 3333SSSS VVVVeeeehhhhiiiicccclllleeeessss
 

OOOOvvvveeeerrrrvvvviiiieeeewwww ooooffff PPPPrrrreeeelllliiiimmmmiiiinnnnaaaarrrryyyy CCCCoooolllldddd TTTTeeeemmmmppppeeeerrrraaaattttuuuurrrreeee TTTTeeeesssstttt RRRReeeessssuuuullllttttssss 
(18 test runs in 2032°F) 

Warm engineCold engine ambient 

engine temp Cold Warm 

1/10/2014 1/10/2014 

57.37% 86.28% 

3/7/2014 3/7/2014 

41.37% 67.78% 

3/7/2014 3/7/2014 

54.69% 77.90% 

3/19/2014 3/18/2014 

65.50% 75.11% 

E 350 

HWY--->City 

cold temperature 20°F - 32°F (-7°C - 0°C) 

S 550 4MATIC 

ambient 

City--->HWY 

cold temperature 20°F - 32°F (-7°C - 0°C) 

engine temp Cold Warm 

CLA 250 4MATIC 

4/15/2014 N/A 

67.51% N/A 

4/16/2014 N/A 

82.44% N/A 

S 550 4MATIC 

1/12/2014 1/12/2014 

45.03% 73.40% 

3/11/2014 3/10/2014 

61.06% 68.63% 

E 350 

3/8/2014 2/24/2014 

54.72% 75.21% 

3/24/2014 3/8/2014 

49.80% 74.13% 
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FFFFiiiinnnnaaaallll TTTTeeeessssttttiiiinnnngggg ooooffff IIIInnnnssssttttrrrruuuummmmeeeennnntttteeeedddd 3333SSSS VVVVeeeehhhhiiiicccclllleeeessss ((((AAAAnnnnnnnn AAAArrrrbbbboooor,r,r,r, AAAApppprrrriiiillll 888811116666,,,, 2222000011114444))))
 

EEEEPPPPAAAA RRRRoooouuuutttteeeessss iiiinnnn AAAAnnnnnnnn AAAArrrrbbbboooorrrr,,,, MMMMIIII
 
(as proposed by EPA April 3rd, 2014)
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TTTTeeeessssttttiiiinnnngggg ooooffff IIIInnnnssssttttrrrruuuummmmeeeennnntttteeeedddd 3333SSSS VVVVeeeehhhhiiiicccclllleeeessss ((((AAAAnnnnnnnn AAAArrrrbbbboooor,r,r,r, AAAApppprrrriiiillll 888811116666,,,, 2222000011114444))))
 

WWWWoooorrrrsssstttt CCCCaaaasssseeee CCCCoooonnnnddddiiiittttiiiioooonnnnssss 
o VVVVeeeehhhhiiiicccclllleeeessss wwwweeeerrrreeee tttteeeesssstttteeeedddd wwwwiiiitttthhhh aaaa ssssiiiiggggnnnniiiiffffiiiiccccaaaannnntttt nnnnuuuummmmbbbbeeeerrrr ooooffff aaaacccccccceeeessssssssoooorrrriiiieeeessss////ccccoooonnnnssssuuuummmmeeeerrrrssss ““““oooonnnn”””” ((((sssseeeeeeee bbbbeeeelllloooowwww)))) 
o VVVVeeeehhhhiiiicccclllleeeessss nnnnooootttt eeeeqqqquuuuiiiippppppppeeeedddd wwwwiiiitttthhhh hhhheeeeaaaatttteeeedddd ccccuuuupppp hhhhoooollllddddeeeerrrrssss,,,, bbbbuuuutttt ooootttthhhheeeerrrr hhhheeeeaaaattttiiiinnnngggg eeeelllleeeemmmmeeeennnnttttssss wwwweeeerrrreeee ““““oooonnnn”””” iiiinnnn ccccoooolllldddd tttteeeemmmmppppeeeerrrraaaattttuuuurrrreeee ccccoooonnnnddddiiiittttiiiioooonnnnssss.... 
o AAAAmmmmbbbbiiiieeeennnntttt lllliiiigggghhhhttttiiiinnnngggg ppppaaaacccckkkkaaaaggggeeee aaaannnndddd rrrreeeeaaaarrrr sssseeeeaaaatttt eeeennnntttteeeerrrrttttaaaaiiiinnnnmmmmeeeennnntttt wwwwaaaassss ““““oooonnnn”””” iiiinnnn SSSS555555550000 tttteeeessssttttssss.... 
o CCCChhhhaaaarrrrggggiiiinnnngggg ccccoooonnnnssssuuuummmmeeeerrrrssss ((((iiii....eeee....,,,, llllaaaappppttttoooopppp iiiinnnn tttthhhheeee oooouuuuttttlllleeeetttt oooorrrr pppphhhhoooonnnneeee iiiinnnn tttthhhheeee UUUUSSSSBBBB ppppoooorrrrtttt)))) ddddoooo nnnnooootttt aaaaffffffffeeeecccctttt ssssttttaaaarrrrttttssssttttoooopppp aaaaccccttttiiiivvvvaaaattttiiiioooonnnn,,,, bbbbuuuutttt tttteeeessssttttssss wwwweeeerrrreeee ccccoooonnnndddduuuucccctttteeeedddd wwwwiiiitttthhhh tttthhhheeeesssseeee pppplllluuuuggggggggeeeedddd iiiinnnn.... 

VVVVeeeehhhhiiiicccclllleeeessss 
o TTTThhhhrrrreeeeeeee tttteeeesssstttt vvvveeeehhhhiiiicccclllleeeessss rrrreeeepppprrrreeeesssseeeennnnttttiiiinnnngggg tttthhhheeee ppppoooowwwweeeerrrrttttrrrraaaaiiiinnnnssss ooooffff 99992222%%%% ooooffff MMMMYYYY2222000011114444 aaaannnndddd 77775555%%%% ooooffff MMMMYYYY2222000011115555 pppprrrroooojjjjeeeecccctttteeeedddd ssssttttaaaarrrrttttssssttttoooopppp vvvveeeehhhhiiiicccclllleeee ssssaaaalllleeeessss.... 

• CCCCLLLLAAAA 222255550000 4444MMMMAAAATTTTIIIICCCC ((((2222....0000llll,,,, 4444ccccyyyylllliiiinnnnddddeeeerrrr,,,, 7777ssssppppeeeeeeeedddd ttttrrrraaaannnnssssmmmmiiiissssssssiiiioooonnnn)))) 

• EEEE 333355550000 ((((3333....5555llll,,,, 6666ccccyyyylllliiiinnnnddddeeeerrrr,,,, 7777ssssppppeeeeeeeedddd ttttrrrraaaannnnssssmmmmiiiissssssssiiiioooonnnn)))) 

• SSSS 555555550000 4444MMMMAAAATTTTIIIICCCC ((((4444....7777llll,,,, 8888ccccyyyylllliiiinnnnddddeeeerrrr,,,, 7777ssssppppeeeeeeeedddd ttttrrrraaaannnnssssmmmmiiiissssssssiiiioooonnnn)))) 

CCCCoooonnnnssssuuuummmmeeeerrrrssss////CCCCoooonnnnddddiiiittttiiiioooonnnnssss
 

CLA 250 4MATIC: 
• USB charging cell phone 
• Cigarette Lighter: charging Noteb 

• Headlights On 
• Radio/Navigation On 

• Driver and passenger seat heating 
• Rear window defrost 

• target interior temperature: 72°F 

Indicates consumer was “on” during cold temp testing
 

Indicates consumer was “on” during mid temp testing
 

E 350: 
• USB charging cell phone 
• Cigarette Lighter: charging Notebook 
• Driver and passenger seat heating 
• Rear window defrost 
• Radio/Navigation (Command) On 
• Headlights On 
• target interior temperature: 72°F 

S 550 4MATIC: 
• 115V socket: video camera 
• USB charging cell phone 
• Cigarette Lighter: charging Notebo 
• Driver and passenger seat heating 
• Rear window defrost 

• Rear seat enterta 

• Rear seat heatin 
• Ambientlight O 

• Radio/Navigation (Command) On 
• Headlights On 

• Heated armrest 
• Heated steering 

• target interior temperature: 72°F 
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SSSSuuuummmmmmmmaaaarrrryyyy ooooffff CCCCoooonnnnffffiiiiddddeeeennnnttttiiiiaaaallll TTTTeeeessssttttiiiinnnngggg DDDDaaaattttaaaa PPPPrrrroooovvvviiiiddddeeeedddd ttttoooo EEEEPPPPAAAA
 

TTTTeeeesssstttt ddddaaaattttaaaa ffffoooorrrr EEEEPPPPAAAA ((((ffffiiiinnnnaaaallll)))) AAAAnnnnnnnn AAAArrrrbbbboooorrrr rrrroooouuuutttteeee
 

VVVVeeeehhhhiiiicccclllleeeessss:::: CLA 250 4MATIC, S 550 4MATIC, E 350 
TTTTeeeesssstttt rrrruuuunnnnssss:::: 39 
PPPPaaaarrrraaaammmmeeeetttteeeerrrrssss:::: time, vehicle speed, RPM, batterySOC, engine coolant temperature, engine oil temperature, outside and inside temperature 
DDDDrrrriiiivvvveeeerrrrssss:::: 3 different drivers (1 engineer and 2 external independent drivers from MDE Staffing Services) 
TTTTeeeemmmmpppp zzzzoooonnnneeeessss:::: cold and mid temp zone 
VVVViiiiddddeeeeoooossss:::: 4 

Complete data provided 22nd of April 2014. 

TTTTeeeesssstttt ddddaaaattttaaaa ffffoooorrrr MMMMBBBB ((((pppprrrreeeelllliiiimmmmiiiinnnnaaaarrrryyyy)))) AAAAnnnnnnnn AAAArrrrbbbboooorrrr rrrroooouuuutttteeee
 

VVVVeeeehhhhiiiicccclllleeeessss: CLA 250 4MATIC, S 550 4MATIC, E 350 
TTTTeeeesssstttt rrrruuuunnnnssss:::: 18 
PPPPaaaarrrraaaammmmeeeetttteeeerrrrssss:::: time, vehicle speed, RPM, batterySOC, engine coolant temperature, engine oil temperature, outside and inside temperature 
DDDDrrrriiiivvvveeeerrrrssss:::: 5 different drivers (3 engineers and 2 external independent drivers from MDE) 
TTTTeeeemmmmpppp zzzzoooonnnneeeessss:::: cold temp zone 

Data provided 11th of April 2014. 
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RRRReeeessssuuuullllttttssss ooooffff IIIInnnnssssttttrrrruuuummmmeeeennnntttteeeedddd 3333SSSS VVVVeeeehhhhiiiicccclllleeee TTTTeeeessssttttiiiinnnngggg ((((AAAAnnnnnnnn AAAArrrrbbbboooor,r,r,r, AAAApppprrrriiiillll 888811116666,,,, 2222000011114444)))) 
PPPPuuuubbbblllliiiicccc OOOOvvvveeeerrrrvvvviiiieeeewwww ooooffff TTTTeeeesssstttt RRRReeeessssuuuullllttttssss 

Date Time Driver Ambient Temp Engine Temp 

Engine Off ratio 

0-5mi 5-10mi 0-10mi 

E 350 

8-Apr-14 10:40 AM Arnie 11-13°C cold 56.15% 84.24% 68.39% 

8-Apr-14 11:30 AM Arnie 10-13°C warm 82.37% 90.62% 86.32% 

9-Apr-14 9:45 AM Arnie 7-9°C cold 75.33% 94.59% 84.19% 

9-Apr-14 4:30 PM Arnie 14-17°C cold 89.85% 89.23% 89.59% 

10-Apr-14 8:35 AM Arnie 9-12°C cold 67.87% 90.78% 74.33% 

10-Apr-14 2:15 PM Arnie 20-22°C cold 49.91% 89.34% 65.86% 

11-Apr-14 7:50 AM Arnie 4-7°C cold 64.03% 89.67% 75.48% 

11-Apr-14 3:10 PM Arnie 19-22°C mid 87.84% 72.93% 84.47% 

13-Apr-14 11:05 AM Andreas 20-23°C cold 75.60% 93.46% 82.42% 

14-Apr-14 8:00 AM Rod 19-22°C cold 54.38% 73.91% 62.58% 

14-Apr-14 3:00 PM Rod 13-16°C cold 69.81% 79.56% 72.66% 

15-Apr-14 9:45 AM Rod -3°C - -1°C cold 31.38% 59.26% 48.13% 

15-Apr-14 2:00 PM Rod -1°C -3°C cold 55.39% 94.26% 70.61% 

16-Apr-14 1:50 PM Rod 5-8°C cold 64.50% 88.33% 74.66% 

CLA 250 4MATIC 

8-Apr-14 9:45 AM Arnie 7-8°C cold 61.49% 74.92% 65.29% 

8-Apr-14 4:00 PM Arnie 15-20°C cold 65.26% 85.52% 69.91% 

9-Apr-14 8:50 AM Arnie 4-6°C cold 47.02% 90.96% 65.34% 

9-Apr-14 2:45 PM Arnie 13-15°C cold 56.84% 61.71% 58.13% 

10-Apr-14 9:30 AM Arnie 11-14°C cold 75.13% 91.63% 84.49% 

10-Apr-14 3:15 PM Arnie 20-22°C cold 85.58% 88.83% 86.65% 

11-Apr-14 9:45 AM Arnie 11-13°C cold 76.94% 85.45% 79.89% 

11-Apr-14 4:25 PM Arnie 19-22°C cold 80.13% 80.69% 80.38% 

13-Apr-14 9:30 AM Andreas 18-19°C cold 51.60% 87.63% 65.43% 

13-Apr-14 2:50 PM Andreas 24-26°C cold 91.20% 86.70% 89.41% 

14-Apr-14 3:40 PM Rod 10-14°C cold 72.78% 74.96% 73.50% 

15-Apr-14 1:05 PM Rod -1 - 2°C cold 50.09% 83.20% 63.31% 

S 550 4MATIC 

8-Apr-14 3:00 PM Arnie 15-18°C cold 47.76% 91.95% 59.73% 

9-Apr-14 8:00 AM Arnie 3-5°C cold 42.50% 78.78% 56.75% 

9-Apr-14 3:40 PM Arnie 12-14°C mid 85.65% 77.53% 81.66% 

10-Apr-14 7:45 AM Arnie 6-9°C cold 59.47% 85.26% 70.38% 

10-Apr-14 4:10 PM Arnie 19-20°C cold 91.25% 88.29% 90.42% 

11-Apr-14 8:45 AM Arnie 7-9°C cold 75.47% 93.01% 81.09% 

13-Apr-14 3:50 PM Andreas 22-25°C cold 91.74% 94.69% 92.54% 

14-Apr-14 10:30 AM Rod 14-17°C cold 53.58% 68.33% 59.37% 

14-Apr-14 4:30 PM Rod 9-12°C cold 60.58% 74.25% 65.59% 

15-Apr-14 9:00 AM Rod -4°C - -3°C cold 26.52% 48.73% 34.62% 

15-Apr-14 3:10 PM Rod -1 °C- 2°C cold 35.17% 47.03% 40.37% 

16-Apr-14 9:55 AM Rod 0-2°C cold 20.81% 44.52% 32.51% 

16-Apr-14 2:45 PM Rod 5-6°C cold 57.96% 75.44% 63.17% 
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CCCCaaaallllccccuuuullllaaaattttiiiinnnngggg WWWWeeeeiiiigggghhhhtttteeeedddd AAAAvvvveeeerrrraaaaggggeeee EEEEnnnnggggiiiinnnneeee OOOOffffffff FFFFrrrroooommmm 3333SSSS VVVVeeeehhhhiiiicccclllleeee DDDDaaaattttaaaa aaaannnndddd CCCCoooonnnnsssseeeerrrrvvvvaaaattttiiiivvvveeee HHHHooootttt TTTTeeeemmmmpppp AAAAssssssssuuuummmmppppttttiiiioooonnnn
 

WWWWeeeeiiiigggghhhhtttteeeedddd aaaavvvveeeerrrraaaaggggeeee eeeennnnggggiiiinnnneeee ooooffffffff ppppeeeerrrrcccceeeennnnttttaaaaggggeeee ccccaaaannnn bbbbeeee ccccaaaallllccccuuuullllaaaatttteeeedddd bbbbaaaasssseeeedddd oooonnnn tttteeeemmmmppppeeeerrrraaaattttuuuurrrreeee zzzzoooonnnneeee vvvveeeehhhhiiiicccclllleeee mmmmiiiilllleeeessss ttttrrrraaaavvvveeeelllleeeedddd....
 
Extremely conservative assumption can be used for hot temperature zone due to lack of hot conditions in Ann Arbor during April testing.
 

jBBBBrrrreeeeaaaakkkkddddoooowwwwnnnn ooooffff vvvveeeehhhhiiiicccclllleeee mmmmiiiilllleeeessss ttttrrrraaaavvvveeeelllleeeedddd (((( py)VVVVMMMMTTTT))) bbbbaaaasssseeeedddd oooonnnn EEEEPPPPAAAA MMMMOOOOVVVVEEEESSSS ddddaaaattttaaaa aaaaddddjjjuuuusssstttteeeedddd ffffoooorrrr MMMMBBBB ssssyyysssstttteeeemmmm sssspppeeeecccciiiiffffiiiiccccaaaattttiiiioooonnnnssss
 
(Joint TSD at 587; Petition at 21)
 

ColdColdColdCold MMMMiiiidddd HHHHooootttt 

Temperature range of MB system 14°F  ≤40°F >80°F  104°F 

Percentage of VMT in temp zone based on MB system 

>40°F  ≤80°F 

20.92% 68.75% 

g

9.7% 

AAAAvvvveeeerrrraaaagggg geeee EEEEnnnngggiiiinnnneeee OOOOffffffff PPPPeeeerrrrcccceeeennnnttttaaaagggeeee**** 

Small size car 56% 74% 20% 66665555%%%% 

Mid size car 60% 71% 20% 66663333%%%% 

Large size car 44% 72% 20% 66661111%%%% 

Truck 44% 71% 20% 66660000%%%% 

Engine Off [%]Engine Off [%]Engine Off [%]Engine Off [%] ColdColdColdCold MMMMiiiidddd HHHHooootttt******** WWWWeeeeiiiigggghhhhtttteeeedddd AAAAVVVVGGGG 

**** Using an average of EPA’s 5 and10 mile Ann Arbor route.
 
******** Conservative assumption. Not based on real world vehicle data due to lack of hot weather conditions in Ann Arbor.
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CCCCaaaallllccccuuuullllaaaattttiiiinnnngggg OOOOffffffffCCCCyyyycccclllleeee CCCCrrrreeeeddddiiiittttssss AAAAvvvvaaaaiiiillllaaaabbbblllleeee BBBBaaaasssseeeedddd oooonnnn AAAAnnnnnnnn AAAArrrrbbbboooorrrr 3333SSSS VVVVeeeehhhhiiiicccclllleeee WWWWoooorrrrsssstttt CCCCaaaasssseeee DDDDaaaattttaaaa
 
aaaannnndddd FFFFuuuurrrrtttthhhheeeerrrr CCCCoooonnnnsssseeeerrrrvvvvaaaattttiiiivvvveeee RRRReeeedddduuuuccccttttiiiioooonnnn ffffoooorrrr EEEEccccoooo BBBBuuuuttttttttoooonnnn FFFFaaaaccccttttoooorrrr
 

WWWWhhhheeeennnn rrrreeeeaaaallll wwwwoooorrrrlllldddd 3333SSSS vvvveeeehhhhiiiicccclllleeee ddddaaaattttaaaa aaaarrrreeee aaaavvvvaaaaiiiillllaaaabbbblllleeee,,,, tttthhhheeee rrrreeeeaaaallll wwwwoooorrrrlllldddd eeeennnnggggiiiinnnneeee ooooffffffff rrrraaaattttiiiioooo ccccaaaannnn bbbbeeee uuuusssseeeedddd.... 
Further reductions also can be taken into account for Eco button use factor. 

Real World Engine 0ff Ratio 
0ffCycle C02 Potential = Combined Oncycle C02 Improvement × ∗ (1 − Eco button factor) − Combined Oncycle C02 Improvement

Combined 0n Cycle Engine 0ff Ratio 

ConservativeConservativeConservativeConservative assumption.assumption.assumption.assumption. NotNotNotNot basedbasedbasedbased onononon 
realrealrealreal worldworldworldworld data.data.data.data. 

EEEExxxxaaaammmmpppp ylllleeee ccccaaaallllccccuuuullllaaaattttioioioionnnn ffffoooorrrr VVVV6666 ccccyyyllllininininddddeeeerrrr bbbbaaaasssseeeedddd oooonnnn 3333SSSS vvvveeeehhhhiciciciclllleeee ddddaaaattttaaaa ffffrrrroooommmm EEEEPPPPAAAA 5555 aaaannnndddd 11110000 mmmmiiiilllleeee rrrroooouuuutttteeee....
 
Using weighted average engine off percentage with conservative hot assumption, 23.83% idle fraction and conservative Eco button use factor.
 

11115555....00001111%%%% 
0ffCycle C02 potential = 8.1 [g/m] × x (1 − 0.11) − 8.1[g/m] = 6666....99992222 g/m] 

7.2% 

Calculation values:Calculation values:Calculation values:Calculation values: 
Combined onCombined onCombined onCombined oncycle COcycle COcycle COcycle CO2222 improvement:improvement:improvement:improvement: 8.18.18.18.1 g/mig/mig/mig/mi (Petition at 23, Table 3) 
Combined onCombined onCombined onCombined oncycle engine off:cycle engine off:cycle engine off:cycle engine off: 7.27.27.27.2%%%% (10.7% combined oncycle idle fraction multiplied by 67.3% A/B effectiveness) (Petition at 23, Table 3) 
Real world engine off ratio:Real world engine off ratio:Real world engine off ratio:Real world engine off ratio: 15.0115.0115.0115.01%%%% (3S test vehicle weighted average engine off percentage of 63% multiplied by 23.83% MB idle fraction) 
Eco button use factor:Eco button use factor:Eco button use factor:Eco button use factor: 11111111%%%% (additional 10% eco button usage assumed beyond the EU vehicle data survey results of only 1%) 
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CCCCrrrreeeeddddiiiittttssss VVVVeeeerrrriiiififififieeeedddd bbbbyyyy AAAAnnnnnnnn AAAArrrrbbbboooorrrr 3333SSSS VVVVeeeehhhhiiiicccclllleeee TTTTeeeessssttttiiiinnnngggg DDDDaaaattttaaaa aaaannnndddd CCCCoooonnnnsssseeeerrrrvvvvaaaattttiiiivvvveeee EEEEccccoooo BBBBuuuuttttttttoooonnnn AAAAssssssssuuuummmmppppttttiiiioooonnnn 

CCCCrrrreeeeddddiiiittttssss VVVVeeeerrrriiiiffffiiiieeeedddd bbbbyyyy AAAAnnnnnnnn AAAArrrrbbbboooorrrr 3333SSSS VVVVeeeehhhhiiiicccclllleeee DDDDaaaattttaaaa ffffoooorrrr AAAAvvvveeeerrrraaaaggggeeee ooooffff 5555 aaaannnndddd 11110000 MMMMiiiilllleeee RRRRoooouuuutttteeee 

Small size car 56% 74% 20% 66665555%%%% 

Mid size car 60% 71% 20% 66663333%%%% 

Large size car 44% 72% 20% 66661111%%%% 

Truck 44% 71% 20% 66660000%%%% 

Engine Off [%]Engine Off [%]Engine Off [%]Engine Off [%] ColdColdColdCold MMMMiiiidddd HHHHooootttt******** WWWWeeeeiiiigggghhhhtttteeeedddd AAAAVVVVGGGG 

OffOffOffOffcylclecylclecylclecylcle CreditsCreditsCreditsCredits 
A/B testA/B testA/B testA/B test 

improvementimprovementimprovementimprovement 
[g/mi][g/mi][g/mi][g/mi] 

Oncycle idle 
ratio 

A/B effectivenes 
Combined onCombined onCombined onCombined on

cycle engine offcycle engine offcycle engine offcycle engine off 
Real worldReal worldReal worldReal world 
engine offengine offengine offengine off 

Credits [g/mi]Credits [g/mi]Credits [g/mi]Credits [g/mi] 

Small size car 9.89.89.89.8 10.7% 68.20% 7.3%7.3%7.3%7.3% 15.5%15.5%15.5%15.5% 8.728.728.728.72 

Mid size car 8.18.18.18.1 10.7% 67.30% 7.2%7.2%7.2%7.2% 15.0%15.0%15.0%15.0% 6.926.926.926.92 

Large size car 16.916.916.916.9 10.7% 80.40% 8.6%8.6%8.6%8.6% 14.5%14.5%14.5%14.5% 8.468.468.468.46 

Truck 15.215.215.215.2 10.7% 79.40% 8.5%8.5%8.5%8.5% 14.3%14.3%14.3%14.3% 7.567.567.567.56 

**** Assuming an additional 11% reduction for Eco button use factor, which is a conservative assumption not based on real world data. 
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SSSSiiiiggggnnnniiiiffffiiiiccccaaaannnncccceeee ooooffff AAAAnnnnnnnn AAAArrrrbbbboooorrrr 3333SSSS VVVVeeeehhhhiiiicccclllleeee TTTTeeeessssttttiiiinnnngggg DDDDaaaattttaaaa
 

TTTThhhheeee ccccrrrreeeeddddiiiitttt aaaammmmoooouuuunnnnttttssss rrrreeeessssuuuullllttttiiiinnnngggg ffffrrrroooommmm iiiinnnnssssttttrrrruuuummmmeeeennnntttteeeedddd 3333SSSS vvvveeeehhhhiiiicccclllleeee tttteeeessssttttiiiinnnngggg ddddaaaattttaaaa ffffrrrroooommmm EEEEPPPPAAAA’’’’ssss 5555 aaaannnndddd 11110000 mmmmiiiilllleeee rrrroooouuuutttteeee,,,, ccccoooommmmbbbbiiiinnnneeeedddd wwwwiiiitttthhhh 
ffffuuuurrrrtttthhhheeeerrrr rrrreeeedddduuuuccccttttiiiioooonnnnssss ffffoooorrrr vvvveeeerrrryyyy ccccoooonnnnsssseeeerrrrvvvvaaaattttiiiivvvveeee aaaassssssssuuuummmmppppttttiiiioooonnnnssss ffffoooorrrr hhhhooootttt tttteeeemmmmppppeeeerrrraaaattttuuuurrrreeee ccccoooonnnnddddiiiittttiiiioooonnnnssss aaaannnndddd aaaaddddddddiiiittttiiiioooonnnnaaaallll EEEEccccoooo bbbbuuuuttttttttoooonnnn uuuusssseeee,,,, vvvveeeerrrriiiiffffyyyy 
tttthhhhaaaatttt aaaatttt lllleeeeaaaasssstttt 4444444477779999%%%% ooooffff tttthhhheeee ccccrrrreeeeddddiiiittttssss rrrreeeeqqqquuuueeeesssstttteeeedddd iiiinnnn tttthhhheeee PPPPeeeettttiiiittttiiiioooonnnn aaaarrrreeee wwwwaaaarrrrrrrraaaannnntttteeeedddd ddddeeeeppppeeeennnnddddiiiinnnngggg oooonnnn vvvveeeehhhhiiiicccclllleeee ssssiiiizzzzeeee.... 

CCCCrrrreeeeddddiiiitttt AAAAmmmmoooouuuunnnnttttssss 
Petition request compared to results from worst case test data from combined 5 and 10 mile route, further reduced by 
conservative hot temp and for Eco button use assumptions. 

VehicleVehicleVehicleVehicle SizeSizeSizeSize 
Credits Requested inCredits Requested inCredits Requested inCredits Requested in 

PetitionPetitionPetitionPetition 
[g/mi][g/mi][g/mi][g/mi] 

Credits Resulting from 5 and 10 MileCredits Resulting from 5 and 10 MileCredits Resulting from 5 and 10 MileCredits Resulting from 5 and 10 Mile TestsTestsTestsTests 
Further ReducedFurther ReducedFurther ReducedFurther Reduced by Conservative Assumptionsby Conservative Assumptionsby Conservative Assumptionsby Conservative Assumptions 

[g/mi][g/mi][g/mi][g/mi] 
%%%% 

Small size car 11.011.011.011.0 8.728.728.728.72 79%79%79%79% 

Mid size car 9.19.19.19.1 6.926.926.926.92 76%76%76%76% 

Large size car 19.019.019.019.0 8.468.468.468.46 45%45%45%45% 

Truck 17.117.117.117.1 7.567.567.567.56 44%44%44%44% 
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CCCCoooonnnncccclllluuuussssiiiioooonnnn
 

•	 IIIInnnn rrrreeeessssppppoooonnnnsssseeee ttttoooo sssseeeevvvveeeerrrraaaallll ppppuuuubbbblllliiiicccc ccccoooommmmmmmmeeeennnnttttssss oooonnnn tttthhhheeee PPPPeeeettttiiiittttiiiioooonnnn ssssuuuuggggggggeeeessssttttiiiinnnngggg tttthhhhaaaatttt aaaaccccttttuuuuaaaallll 3333SSSS vvvveeeehhhhiiiicccclllleeee ddddaaaattttaaaa bbbbeeee pppprrrroooovvvviiiiddddeeeedddd,,,, 
MMMMeeeerrrrcccceeeeddddeeeessss hhhhaaaassss ddddeeeemmmmoooonnnnssssttttrrrraaaatttteeeedddd wwwwiiiitttthhhh aaaaccccttttuuuuaaaallll rrrreeeeaaaallll wwwwoooorrrrlllldddd iiiinnnnssssttttrrrruuuummmmeeeennnntttteeeedddd 3333SSSS vvvveeeehhhhiiiicccclllleeee tttteeeessssttttiiiinnnngggg,,,, ccccoooonnnndddduuuucccctttteeeedddd ppppuuuurrrrssssuuuuaaaannnntttt ttttoooo 
EEEEPPPPAAAA pppprrrrooooppppoooosssseeeedddd ppppaaaarrrraaaammmmeeeetttteeeerrrrssss,,,, aaaannnndddd aaaaccccccccoooouuuunnnnttttiiiinnnngggg ffffoooorrrr vvvveeeerrrryyyy ccccoooonnnnsssseeeerrrrvvvvaaaattttiiiivvvveeee rrrreeeedddduuuuccccttttiiiioooonnnnssss ffffoooorrrr hhhhooootttt tttteeeemmmmppppeeeerrrraaaattttuuuurrrreeee ccccoooonnnnddddiiiittttiiiioooonnnnssss 
aaaannnndddd EEEEccccoooo bbbbuuuuttttttttoooonnnn uuuusssseeee,,,, tttthhhhaaaatttt 4444444477779999%%%% ooooffff tttthhhheeee ccccrrrreeeeddddiiiittttssss rrrreeeeqqqquuuueeeesssstttteeeedddd aaaarrrreeee vvvveeeerrrriiiififififiaaaabbbblllleeee uuuunnnnddddeeeerrrr wwwwoooorrrrsssstttt ccccaaaasssseeee ccccoooonnnnddddiiiittttiiiioooonnnnssss.... 

•	 TTTThhhheeeesssseeee ppppeeeerrrrcccceeeennnnttttaaaaggggeeeessss aaaarrrreeee bbbbaaaasssseeeedddd oooonnnn ccccoooonnnnsssseeeerrrrvvvvaaaattttiiiivvvveeee aaaassssssssuuuummmmppppttttiiiioooonnnnssss aaaannnndddd ccccoooonnnnddddiiiittttiiiioooonnnnssss nnnnoooonnnnrrrreeeepppprrrreeeesssseeeennnnttttaaaattttiiiivvvveeee ooooffff aaaallllllll ooooffff 
MMMMeeeerrrrcccceeeeddddeeeessss UUUU....SSSS.... vvvveeeehhhhiiiicccclllleeeessss aaaannnndddd ccccuuuussssttttoooommmmeeeerrrrssss.... 

•	 MMMMeeeerrrrcccceeeeddddeeeessss eeeexxxxppppeeeeccccttttssss tttthhhhaaaatttt tttthhhheeee ffffuuuullllllll ccccrrrreeeeddddiiiitttt aaaammmmoooouuuunnnnttttssss rrrreeeeqqqquuuueeeesssstttteeeedddd iiiinnnn tttthhhheeee PPPPeeeettttiiiittttiiiioooonnnn wwwwiiiillllllll bbbbeeee vvvvaaaalllliiiiddddaaaatttteeeedddd bbbbyyyy tttthhhheeee nnnneeeexxxxtttt 3333SSSS 
vvvveeeehhhhiiiicccclllleeee UUUU....SSSS.... ffffiiiieeeelllldddd ssssuuuurrrrvvvveeeeyyyy.... 

•	 RRRReeeecccceeeeiiiivvvviiiinnnngggg 4444444477779999%%%% ooooffff tttthhhheeee ccccrrrreeeeddddiiiittttssss rrrreeeeqqqquuuueeeesssstttteeeedddd wwwwiiiillllllll ffffaaaacccciiiilllliiiittttaaaatttteeee iiiimmmmpppplllleeeemmmmeeeennnnttttaaaattttiiiioooonnnn ooooffff aaaa rrrroooobbbbuuuusssstttt 3333SSSS vvvveeeehhhhiiiicccclllleeee UUUU....SSSS.... ffffiiiieeeelllldddd 
tttteeeesssstttt,,,, pppprrrroooovvvviiiiddddeeee ggggrrrreeeeaaaatttteeeerrrr cccceeeerrrrttttaaaaiiiinnnnttttyyyy iiiinnnn MMMMYYYY22220000111133332222000011116666 GGGGHHHHGGGG ccccrrrreeeeddddiiiitttt ccccaaaallllccccuuuullllaaaattttiiiioooonnnnssss aaaannnndddd ppppllllaaaannnnnnnniiiinnnngggg,,,, aaaannnndddd pppprrrroooovvvviiiiddddeeee 
iiiinnnncccceeeennnnttttiiiivvvveeee ttttoooo ccccoooonnnnttttiiiinnnnuuuueeee ttttoooo eeeexxxxppppaaaannnndddd ppppeeeennnneeeettttrrrraaaattttiiiioooonnnn ooooffff ssssttttaaaarrrrttttssssttttoooopppp tttteeeecccchhhhnnnnoooollllooooggggyyyy iiiinnnn tttthhhheeee UUUU....SSSS.... fffflllleeeeeeeetttt.... 
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