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RE: NVS-214lLo - EA03-024 Subaru WRX

Dear Ma. DaMetar:

This letter and enclosures are In responsa to your letter conceming tha Agency's Englnearing Analysie
request (EAD3-024) for additional information regarding allegations of exiended siopping distancs in
2002 and 2003 Subaru Impreza WRX vehicles.

Aa requested in your letter, our responsa is providad after repeating verbatim the applicable request
which is In bold text.

1. Update your responss to Request No. 2 of Freliminary Evalustion Infformation Request
{PEDN029) dated July 8, 2003, by providing all information and producing copies of all
documents recelved by Subaru or of which Subtaru haa otherwlss becoms awars, that have
not previcusly been submitted to ODI reisting 1o any of tha:

a. Consumwr complaints

b. Fleld reports, Including dealer fisd reports;

c. Reports Invoiving a crash, Injury, or fatslity, hasad on claims against the
manufacturer Involving a death or Injury, notices received by the manufacturer
alleging or proving that a death or injury was caused by a possible defect In a aubject
vahicls, property damage claims, consumer complaints, or fleld raports;

d. Property damage claims;

9. Third-party arbitration procesdings where Subaru is or was a party to the arbliration;

1. EL:::‘I:“I. both pending and cloaed, In which Subaru Is or was a defsndant or

ndant.

For subparts “a" through "d” state the total number of sach ltem (e.g., consumer complalnts,

fleld raports, stc.) separatoly. Multiple reports invelving the same vehicles are to be counted
separstely. Multiple reports of the same Incldent are also to ba counted separataly {i.5., B
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consumer compliaimt and a fleld report Involving the same Incident In which a crash occurred are
to be counted as a crash report, a fleld report and a consumer complaint). In addition, for items
“¢" and "d", provide a summuary description of the alleged problem and causal and contributing
factors and Subaru's esssssment of the problem, with a summary of the significant undaerlying
facts and svidence. For Homa “e™ and “I, Identify the partiea o tha action, as well aa the
capiion, cout, docket number, and date on which the complaint or other document Inltiating the
action was flled.

Raaponsze 1:

This additional Information was gathered from cument Intemnal flles and databases by several
departments within Subaru during the week of March 3, 2004. The original counts of Informabion already
supplied in our first regponsa (FE03-029) have not baan Included n theas counts:

a. New congumar complainta: 1
b. New field reports: 23
¢. New reports Including a crash:* 1

Injury: o

daath: D
d. New property damage claims: 0
o. New third party arbitration procesdinge: 0
f. New lawsulis: D

*Customer complaint number 588395 reparted acaidant upon start-up from a rad light. The
vehicla In front of him suddenly stopped. Customer clalmed that braka pedal went to floor and
the customer raar endad tha vehicle In front of him.

2. Soparately, for sach item {nnmplllht. report, claim, nofice, or matter) within the scope of your
responas to Requeat No. 2, state the following Information:

Bubaru's file number or other identifler used:
Tha category of the em, as [dentified In Regquest No. 2 (i.e., consumsr complaint, fleld
raport, efc.);
Vehicle owner, address, and telephone number;
Veahicle's VIN:
Vehicle’s make, model and model yaar;
Vehicle's mileage st time of incident;
Incldent data;
Report or claim date;
Whathet & crash is alloged;
Whather proparty damage Is allaged;
Number of alleged Injuriss, if any; and
Numbar of allsged futaiities, If any; and

. Summary description.

.
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Provide this Information In Microsoft Access 2000, or a compatible format, entitied “REQUEST
NUMBER TWO DATA.” See Encloaurs 1, Data Collection Diac, for a pra-formatted table that
provides further detalls regarding this submisalon.

Responge 2:
Tha information for Rexjuast 2 a, —f. |s provided In the encioaed Access flle (“comblined_report2. mdb™.




3. Produce copies of all documents related to sach Item within the scope of Request No. 1.
Organize ths docurments separately by category (l.e., consumer compiaints, fleid reports, sic.)
and describa the method Subaru used for organizing the documents.

Response 3:
Enclosed are the requested documents. They are In sequence, by the Subaru ideniiflcation number
found In column 2 of the Access flle provided in the responss to Requeat 2.

4 . Stxts, by modal and modal ysar, a total courtt for all the following categories of claima,
collectively, that have bean pald by Subaru to dats that relats to, or may relzte to, the alleged
defact in the subject vehicias: warranty cialms; axtended warranty claims; claims for good wili
sorvicas that wers provided; fleld, zone, or aimiisr sdjustments and reimburssments; and
wamanty claime or repaira made In accordance with a procedure specified In a technical service
bulletin or customer satisfaction campalgn.

Separataly, for sach such cialm, state the following Information:

Subaru’s clalm number;

Eln'l:lnl- cwnor or fleot name (and feet contact person) and telephone number;
Rapair date;

Vehicle mileage at time of repalr;

Repairing dealer’s or facliity's name, telaphone humbear, city and state or ZIF cods;
Labor oparation number;

h. Problem code;

. Replacement part number{s} and dencription(s);

j- Concern stated by customer; and

k. Comwment, if any, by dealerschnician relating to claim and/or repalr.

Provide this iInfformation In Microsoft Accesa 2000, or 8 compatibla format, entitied “WARRANTY
DATA." Sss Enclosurs 1, Daiz Collsction Disc, for a pre-formatted table that provides further
detalls regarding this submission.

PO
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Resporse 4;

Thase addiional data are provided by Subaru'’s Customar Dealer Sanices Dept. and Included wamanty
clalm data finalized through March 31, 2004. Please sos the enclosad Access fils
(“warranty_data.mdb").

Subary WRX Subany WRX

Clalm Category Model Year 2002  Model Yaar 2003
Warranty claims 48 22
Extanded warranty clalms (“S5AS™ 2 0
Goodwill clalms 1 0
Fleld adjustments (] 0
TSB/aatisfaction campaeign cleims 0 0o

81 22

3. Describe In detall the search criteria usad by Subaru to Identily the claima Idantified In
responas to Raquest No. 4, Including the labor operaticns, problem codes, part numbers and
1




any ather partinent parametaers uaed. Provide a Hst of all labor operations, Iabor operation
descriptions, problam codsa, and problam cods deacriptions applicable to the alleged dafact
In the subject vehicles. State, by make and mode year, the terms of the new vehicle
warranty coverage offersd by Subaru on the subjact vehicles {l.a., the number of months and
milenage for which coverage Is provided and the vehicle systems that are coversd). Deacribe
any extended warranty coverags option{s} related to the alleged defect that Subaru offered
for the aubject vehiclas and state by option, model, and modad year, the number of vehicles

thet are covered under ench such sxtended warranty.

Rasponse 5

Data was complisd using “Brake™ Componant Group from cur Holos Database. Thea following e a
dascription of the specific Problem Codes (Faeil Codes and corraspending Trouble Codes) selected ag

relatad in ABS,

Probleam
Cade

Fail Code Degcription

Caliper

Calipar
Brakes/Performance
Brakes/Ferformance
Brakes/Dash Light
Brakes/Dash Light
Brakes/System Operation
Brakes/Performance
Brakes/Parformanca
Brakes/Dash Light

ABS Elactronle Control Unlt
ABS Elactronic Contral Unit
ABS Elactrania Cantrel Unit
ABS Electronic Cantrol Unit
ABS Wheel Speed Sensor
ABS Wheal Speed Seneor
ABS Wheal Speed Sansor
ABS Whesl Speed Sensor
ABS Wheal Spaad Sansar

Troubla Code Description

Qutput incomect

Erratic openation

Could not Duplicate
Concemn Duplicated/normal
Could not Duplicate
Concarn dupllcated/nommal
Coukd not Duplicate

Could not Duplicete
Concemn Duplicated/normal
Could not Duplicats

Qpan

Poor contacticennaction
Quitput incomect

Erratlec opsralion

Short

Open

Poor contact/connection
Quiput Incornect

Emratic aperation

After ratriaving clalms based on the abowve coding, a final review of the dealer/techniclan comments (if
there was any) resutted in deleting some of the claims ae clearly unrelated to the elleged defect.

The 2002 and 2003 Subaru WRX modele have the following warranty coverage:

Warmanty

MNew Car Warranty
Seat Balt Warranty*
Powaertrain Warranty”

Rust Perforation Wamanty”
Parts and Accessorian®

Yaars Limitation

3
Uiseful Life of Vehide
]
5
1

*not applicabls to the alisged defact

Milsags Limitation

36,000
Uniimited.
80,000
LinEmited.
Unlimited.



The only optional coverage offered by Subaru are extended service contrack plane under the Subaru
Added Security (SAS) Program. There are two general plan categories: “Classic™ and “Gold Plus”™.
Within sach category, there are 3 possible deductibles {$100, $50, $0) and sight (B} posslbla pkan
year/mileage tarms {3/45,000; 4/80,000; 5/60,000; 8/60,000; 6/80,000; 5/100,000; 6/100,000; 7/100,000).
This ylelds 24 possible plans.

“Clasele plans cover nearly 1000 parte In all major componant aress, Including angine, transmisslon,
drive traine, front suspengion, steering, brakes, electricsl, cooling and fuel systems and air condillaning.
Also provides towing and rental car reimbursement for covered repairs.”

“Gold Plus plans Include all Classlc plan coverage plus hundrads mons parts. In fact they provide
esgentlally the same "bumper-to-bumper” coverage as the baslc factory wamanty. Only a fow :
malntenancs ltsms and body parts am not covered. The Gold Plus plan also relmburses for lodging and
meals whan a breakdown Interrupts your out-of-town travad, plus: 24-hour smergsncy roadside
asaistance, $100 alowance for "Sign & Driva" diapatched towing, jump atart, tine changs, gasniine
dellvary, locksmith gervice, road hazard tire protection, computerized trip routing, dealer locator service
end iravel assistence.”

Az of Auguat 10, 2003, Subaru had the following number of WRX vehicles with the indicated plans:

Plan Model Year 2002 Model Year 2003
24 Mo_ /24,000 Milae 1 0
38 Mo. /36,000 Miles 4 1
36 Mo. /45,000 Miles 842 2268
48 Mo, 148,000 Milss 9 0
48 Mo. /80,000 Miles 532 156
48 Mo. /80,000 Milas 14 0
At Mo. /80,000 Miles 1157 551
80 Mo. /80,000 Milss a5 0
80 Mo. /100,000 Miles 296 428
72 Mo. /80,000 Miles 1,442 B26
72 Mo. /80,000 Miles 2,342 [+ 3
72 Mo. M00,000 Miles B28 B3
84 Mo. 100,000 Milea _ 785 374
g.aar 3873

8. Produce coples of all service, warranty, and other documents that relate to, or may rolats to,
the alleged defact In the subject vehicles, that Subaru has lasued to any dealars, raglonal or

. zone offices, fleld offices, flest purchasers, or other sntities. This Includes, but is not limited to
bulletine, advisories, Informational decuments, training documents, or other documents or
communications, with the exception of standard shop manuals. Also Includs the latest draft
copy of any communication that Subsru s planning to lsaua within the next 120 days.




Ragponaa 8:
NuFrlan 3.??“ or wamanty documenis relating to this Issue hava been raleasad since our respongs
to PED3-028.

7. Deacribe all assessmants, analysas, tests, test rasults, studies, aurveys, aimulations,
Invesatigetions, Inquiries and/or evaluations (collectively, “sctlona”) that reinte to, or may relate
to, the alleged delect In the sublect vehicles that have besn conducted, are being conductad, ars
pianned, or are baing planned by, or for, Subaru.

For sach such action, provide tha following informstion:

a. Action titie or idontifier;

b. The actual or plannad start date;

c. Ths actual or expected ond date;

d. Brief summary of the subject and chjective of the action;

a. Enginesring groupisysuppiiar{s) responaibia for designing and for conducting the
action; and

f. A brief summary of the findings andlor conchmions resulting from the action.

For sach action Identifled, provids coplsa of sll documents related to ths action, regardiass of
whether the documaents are in Interim, draft, or final form. Organize the documants
chronploglcaily by sction.

Rasponse 7.
In additlon to Subaru's meponses in “RE: NVS-214L1a0/Pel3-029 Subaru WRX" made on
Septembar 29, 2003, and “‘RE: NVS-214Lc/Pe03-02%EAQ3-024 Subaru WRX™ madie on
December 19, 2003, FHI and 30OA made an investigation plen based on suggestions from NHTSA
during our tectmical mesting on January 15, 2004, NHTSA's suggestion and the updated status of
our Investigation s describad balow.
1) NHTSA'S suggesation
- Investigations of two WRX vahicles which were conducted by Subsru ware
Insutficient to conclude there is no eafety defact.
- NHTSA recommends that Subaru obtain and teet two additional customer vehicles which
represant typical complaints.
2} Updatad Investigation status
Subaru has not yet found applicable customer vehiclas at this polnt.

Actlons

a} ABS rough road {investigations of customer complained vehicles) issus.

b} January 18, 2004,

¢} Not decided yet and itis under investigation.

d) In order to duplicate customers’ complaints of ABS activation and brake performance
status whan braking on rough mads, FHi will searsh far and immstigate customer complalnt
vehicles. i necessary, this will be followed by testing at FHE proving ground.

a) - Search of customar complaint vehicles: SOA
- Imufathns in local places and testing et FHI (FHI Vehicle Ressarch & Experimant

f) Subaru has not found applicable customer vehicles at thie point.

B: Deacribe all modifications or changes made by, or on behaif of, S8ubaru In the design, material
composition, manufacture, quality contral, supply, or Instailation of the Antl L ock (ABS} systam,
from the start of production to dats, which reiate to, or may relata to the alleged defect in the
subject vehicles. For each such modification or change, provide the following Imformation:




The dats or upproximate date on which the modification or changs was Incorporated

Into vehlcls production;

A detulled description of ilw modification or change;

The reason(s) for the madification or change;

The part numbers (ssrvice and anginesering) of the original component{s) of the ARS

systom;

The part numbers (ssrvice and enginearing) of the modified component(s) of the ABS

system; )

f. Whether the original unmodified component{s} was withdrawn from production and/or
sale, and If a0, whan!

g- Whaa the modifisd component{s) was made avaliable a9 » swvice component(s); and

h. Whether the modified camponent{s) can be Interchanged with sarller production

components.

Rasponsa 8.
Thers ia no further progresa from our rasponse in "RE: NV3-214Llo/Pe03-020 Subaru WRX™ mads
on Septembar 29, 2003,

In adkiition, we are requesting conclse answers to the following questions regarding the ABE
wystam of the subject vehicle:

9. In connaction with the ABS system Installed In the subject vehicles, provide In detall, a
rasponse to sach of the following:

a. Siate how referencs speed Is calculated. Doss the algorithm uss Information from
all four wheels to calculate an “overall vahicle referance spead”? i “ysa”, state
how the “overall reference speed is caiculated. If the answar ls “no”, state how
reference apsad s calculated for sach wheal. Doas the aigorithm calculats
soparate referenca spesd for aach whesl uzing only the information from that
wheel? Stute how the “overall vehicis referencs speed” la calculsted.

k. State how the rmw wheel speed signal Is procassed. Is thers an analog filter prior
to algnal proocessing by the algorithm? H "yes”, state how the analog filter
calculaten the sinusokial wave period. ¥ “no”, Is there a digital flilter In the
saoftwara? If thave I a digital filter, plasse Identify how it filters, smoothes, or
averages the whes! spesd Information In the software.

€. 3tats the Intermnal update rate or clock spesd of the Eleciric Control Unit (ECU).
State how often the whesi-apeed It sxamined, and how often the commandad
Inputioutpat valve comirol Information s updated.

d. Whan a tire |s in the air {batween bumpe) during braking, stata the rate of whaal
decelerztion that iriggers the aigorithm to chooss a moms severs action? Siste the
depth and duration of whael slip necessary to trigger the algorithm to create and
maintain a sustained brake line preasurs dump? What whesl spesd mcovary (to
rufsrance apead} raias cause the algorithm to continue pressure rebulkd rates?

o. State how many accumulator (resorvoirs) are present In the Hydraullc Unit (HU). s
there one sccumulator for each cirgult of the disgonally split hydraulic system?

f. When all outlet vaives are open, state in detall whether the displacsable fluld
volume In the master oylinder exceeds the capacity of the ABS HU accumulators.

8 :mvldl detalled Internal ABS-ECU slecirical diagrams and AB3-HU hydraulic

Ingrarms.




Raspones Ha:
Refaranca spead |2 calculated using whael apsad sensor valua of all four wheals and values of
front/rear Q3 sansors. Tha refarence speed is calculated basad on the value of sither third or fourth
fastast whee! whan ABS I not activated, and [t 1§ done baaad an the value of sacond fastaat wheal
when ABS is activated. Under these elrcumatancas, the accsleration/decalaration grade will be
compensated acenrding to the valua of frent/rear G ssnsora,

Response &b:
The raw wheel signal is converted from sine wave to rectangular wave by comparator aftar
passing through anaiog filter. In the next stap, the period ke calculatad by manitoring
rectanyular wave sdge In software within a specific tima, and It is muttipied by coefficlent
of tire radius or cosfficlent of tone wheal teath number 1o calculate whese! spead. During
the procadure, grade restriction and balance processing of wheel speed variation Is
parfonmed. All theae worles are parformed at each of four wheasls Indepandently.

Responee 8o
Tha Internal ECU s updated avery 10 msac. Tha whaal spead data check and tha
commandad Inputioulput valve control Information ere aiso updated every 10 mssc.

Reaponss 8d:
Responsa to the firat half of the quesation:
Wheal decaleration, slip ratia, ete., wiich meke hydraullc pressure reduction cholce wilt
be deckied according to the following conditions:
- Wheal status = K1 x “wheal slip ratlo” + K2 x “whaal decaleration” + K3 x “vahicle
body decaleration” + K4 x “threshold value™
- Pressure raduction Is chosen under the condltions indicated below:
Both “wheel status” is less than zere {0) and “wheel sllp atio” is greater than
K5 "slip filtar".
Note: K1 through K5 Indicate parameters and thay contain factors which may vary
according o vehicle traveling {crulsing) status. Refer to Appendix 9d, part 1.

Thera s & lsaming function to decide whether prassune raduction confrol Ie necassary.

The system rmonltors acceleration and deceleration in each of four (4) wheals while ARS

I8 not controlled, and In case a condition of acceleration and dacelaration over designated

velues were detected over designated timea, whesl slip ratio that triggeca ABS control

would ba changed to higher values. The lines of front and rear wheel will be ahifiad upward in the
chart, Appencix 8d, part 1.

Rasponaa to the latter half of the quastion:
Increase or maintenance of the hydraulic presaure will ba choasen aceording to wheel slip
ratio and wheel acceleration. Start iming of preasure Increase will be changed according
to wheesl acceleration value, |.e. hydraullc prassurs would atart Incraasing In sarier timing
whan whaal accalaration vaiue was langs. The start timing of pre=sure increase will ba
dalayed most when the wheel spead bacomes consistent with the reference speed. (Sea
the circlad portion in the attached Appendix 8d, part 2.)

Responae Be: _
There are two accumulators Inthe HU, i.e. a low-pressure accumutator In sach of the
dlagonally split brake clreuits. The Hydraulic cirouit drawing is shown In Appendix Be.

Responas 9f;
The fluid volume In the master cylinder axceads the capacity of the ABS HU accumulators.
The amount in defail Is as follows:
1) Capacily of accumulator: 3000 mm for each brake Rns.




2) Capaclty of master cylinder: "effactive section area” x “maxdmum cylinder siroka®.
Diameder of eviinder: 268.899 mm

Primary eylinder stroks: 15 mm

- Secondary cyiinder siroke: 18 mm

- Capadity of primary cylinder = (26,90/2)7 x *pl" x 1% = 8582 mm®

- Capacity of secondary cylinder = (26.98/2)° x "pl® x 18 = 9154 mm°

Capacity of each of primary and secondary cylinder is greater than the capacity of
accumulator.

Response Sg:
Drawing of internal ABS-ECU electrical diagrams and ABS-HU hydraulic diagrams is
provided as "Appendix 8g.

All of the Appendicess have bean sent to the NHTSA Office of Chisf Counsel since they are considsned
*Confidential”.

Should you have any quastions ragarding tivs responge, pleass contact me at (858) 488-8844 or Gerald
Plante at (868) 488-3226.

Sinceraly,

SUBARU OF AMERICA, INC.

Don Bearden, Director
Governmental Affalrs

Enclosurea - Docoments & C0

co: Offes of Chisf Counael
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