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Daar Ms. DoMoter:

m-mmmsmMmmmmmmmmmmMml
2004, that we apread to follow-up an.  Our answers ‘o thess questions were provided 10 Jeffrey Quandt
during a confarence tall discusslon on June 8, 2004. This lter containe Genaral Molors (GM) wiliten

‘reaponge to those same quastions.
Ynm'mmmmmm rapliss A a5 folows:
1. Has GM cenducbed eny safsty recalls in the pest 20 years for angine stelling?

S3ince 1993, GM has conducted threa (3] safely racefs for imsues that lnvoive valricle staling,
inciucling ona recanily for the 2002 mode year Cidamobie Bravads snd GMG Envoy vahicies
equlpped with Efeciranically Controtied Alr Springs (ECAE) (reference attaghment 1). Information
prior o 1993 ia ot remdlly availabie.

2 Hummmmunmwmmmmmwnmm
20 years for ongine staling?

#  Since 1988, GM has conducted Sevanteen (17) ek actions imvolving vehiole stalling, including eight
: (8} Emlssion carmpaigns, fve (5) Customar Satisiaction campaigne, and four {4} Special Folicy
campakins (rafaratice attachment 1). Infanmadion prioe to 1993 e not readily avallable.

a3 thﬂnhthnsnh 210HP lwmmmmmmmr ooty with the
vahicle moving? i so, under what clreumstances? )

An engins shel! may occur whart e wahicle s moving =t a apoad below which Te wahicle will not
“drive” the argyine {.e. engine rpm Is not “drivan®-above [die epeed of 650 rpm). Whike the pracise
snead will vary depsnding on the vehicls confipuration, ﬂwﬁmhddugmlrmmwu
apprm:mamly five (5} milea pet hour.

4. How would GM reconclle its damonatration of the aboried tske-pif stell with customer reports
that indicated the vehlcle traveled more than five (5) feet?

it s possible fer the vehicke to travel more than five {5} fest hedors coming to rest after axecuting an
aborted take-off maneuver, depending an tha road condiiona and the driver's actions, The totai
dxtance inoludes the distanoe raveled pricr to the driver's declclon to “abarl®, plus the distanca driven
until the point of brake apply. The total disiance i aled a function of; the maxdimum speed achieved
dwring the aveslaration perlod, the diver's braking inputs, anct the road grada,
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Aborted Take-off Starting At 2ero (0) miies per how:

Vahicle Maximum | Distance ~elarito | Distanos & braks " Toldistance
! — %Mﬁm ' trgvaiad |
2003 Produchion |2 . Fa 41" XB
2003 MociFed - 53 s 1.8 5T
Soltware

Abortad Take-off Mensiver Starting At fhoe (5) milas por hax:

Vahigie Maximum | Disianoa - stast o D¥atanca o braka Total dsiance )
!hﬂhdmg_ﬂ M ravelad

v E 108~

Exi. 138

" 2003 Production 7.0 B2

mmm : 03 8.5 * Ex. 1
' ﬂﬁnpnndunmmmwmmmmum—mm—l
+ No brela apply

ﬁamduﬁﬂﬂmmmmwwmmmwmmm”m
WQM}hMMWHMWMHfﬁd

videa gveEnt ara lower. thﬂlmmmmj.mmuuﬁnmw
slalled after sllwing the angine io oacliate far 3 short guratio, Whila the ampfitude of this caciiation
mmmmmmmmmmmmummﬁmwﬁm

I an elfort to enaurs IMMMM.MMM Incorporated for the

" NHTSA dmmunbymmummm;pudmmm 800 . The stfect was that
e engina sislisd on te firet osclllaton, rather than after eaveral aseflations, as abaorved in the 2008
Production vehicle with the subject eialling conditien.
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Jung 1, 2004 ' pape 3
PE D3-D83/0M380 _

4, Wil oM prnvid-nuupyulthlduus,mm mitartal o Engine Stall?
@M Is providing a copy of tha preaantadion in gttachmant 2.
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: Customes K-
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S57  |Spectal Policy WB? 890,708; 1992-1964 | /T, WL & € Trucks [Linear Exhauat Gas Reclmulation Sysiem Q2291
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Attachment 2

Engihe Stall

. June 3, 2004
GM and NHTSA
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AGENDA '

* Unreasonable Risk: NHTSA’s perspectlve
~on engine stall

e GM’s Design Philosophy & Practices
e GM S current perspecuve on engme stall

. Saab 9-3
* Next Steps
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Unreasonable Risk

* How does NHTSA define unreasonable risk
to safety? |
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ShEL M1 28a 17 R4

NHTSA Perspective - Engine Stalling
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o1l

GM’s Design Philosophy & Practices

* Utilizes DFMEA approach,

* Engine stall occurring on vehicle deceleration is not

necessarily a safety related defect.

* Engine stalls occurring on acceleration require more
rigorous review,

~®* ~45 service bulletins per model year.

. Pnnc1ples of design:

* Complexity of what can cause engine stalling

* Redundancy of design. Mechanical back-up and failsafe.
* Learning algorithins

* OnSiar
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Vehicle Causes of Engine Stalls

Fuel Delivery

Spark Delivery

Air Delivery

Potential Failure Mechamsms

- Hardware

— Software
— Capability
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Stall Prevention Measures

Kuel Delivery:
* Fuel trim

» IFRD
* Fuel Integrators
* Canister Purge System

Spark Delivery:
* Misfire diagnostics
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Stall Prevention Measures

Airflow Delivery:

* Electronic Throttle Control Diagnostics

* Closed-loop rpm control

* Minimum commanded RPM

* Compensation for anticipated engine loads
* RPM control algorithm

* Backup sensor

e Stall saver feature

* Minimum airflow calibrations
* Canister purge system

LN A Y
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Evaluating Stall Conditions

* Integrated and data driven approach to evaluating an
engine stall condition, including customer feedback

* GM Approach evaluates both observed and predicted:
~ Severity - potential effects of stall
~ Incident Rate - likelihood of occurrence
— Warning - driver detection

- * Other factors, beyond the design and manufacture of

vehicles, can cause sta]hng
— Vehicle maintenance

— Fuel quality

— Out of fuel

~ Environmental extremes

: \ _\
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Severity — Potential Effects Of Stall

* Severity assessment facilitated by how well the
root cause(s) is understood |

* Proper root cause permits
- — The identification of the conditions required for stall
-~ An assessment of when the stall is likely to occur
* During specific maneuvers (e.g. steering)
* At specific intervals of vehicle operation (e. g. warm-up)
-+ Potential Consequences - potential for crashes & i injuries

— Effect on vehicle performance/contmllabﬂuy
* Reduced steering assist
. * Brake assist reserve

- — Ability to restart

10
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Incide’n_t Rate

* Predicted Rates

* Actual/Observed Rates

— Accounting for field exposure
* Relative Occurrence

* Peer Vehicles
* Exposure Period

. Usefu] life (smgle/multlple causes)
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Warning — Driver Detection

. Wammgs that the engme may stall pnor to its
occurrence:

- Sensory (e.g. rough idle, engine oscillation, vehicle
speed, performance deterioration over time)
— Audible (e.g. chime)

- — Visual (e.g. indicator/telltale light, tachometer)

i2
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* 210 Hp: driver Initiated aborted take-off est; vehicle

moves 3 feet prior to stall, based op MPG simulation
and analysis |

. Resulting vehicle performance:
* Steering contrg] Maintained angd demonstrated ¢ NHTSA on 5117

* No degradation of brake performance following g sgay). At least 4
brake applies with full power assist. | .

* Vehicle can beo restartee immediately
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SAAB Severity Evaluation

Root cause for both the aborted take-off and decel stall
issues is well understood

The conditions necessary for a stall event for both issues

are well understood

* Aborted take-off stalls occur within a very narrow window of .

vehicle operation and could be considered unlikely to involve

significant risk

* Decel stalls occur within a window of vehicle operation that is
-unlikely to involve significant rigk | |

* Controllability and brake res
5™ percentile female driver

100% restart capability

To date, no crashes or
condition

injuries are the result of either

erve demonstrated, with data, using a

14
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* Conclusions and Recommendations
* Develop and CaITy out research to determine the relative

Next Steps.....

contribution of vehicle stalling to accidents, injuries, and
deaths versus other accident causes.

~ Getting a common understanding wouid likely help NHTSA
and industry to reach consensys on stalling issues and |
unreasonable risk, -

~ Update the Technical Report on Analysis of Stalling
Problers, by Simon Prensky, June 1987,

Allow the auto manufacturer to, when appropriate, “treat

symptoms” in addressing engine stalls through future
advances in rulemaking to enable usage of e.g. OnStar to

download software “updates”

15



