SuUuARy

Don Bearden, Ciraolor _ Subaru of America, inc.
Govemmantal Aflairs Dapartment Submru Plaza
Dvract Dinl: (956} 488-8844 PO Bax Boon
Fax: {858) 188-2680 Charry Hill, M| aHozs-éoco
Emall: choardordiauban, com ' 355 408-8500
www.subsru.com
Aprll 7, 2004

Ref. No.: GA04-018

Ma. Kathleen C. DeMetar, Director

Office of Defects Invastigation NVE-214
National Highway Traffic Safety A:Inllimﬂnn
400 Seventh Strest, SW

Washington, DC 20680

RE: NVE8-214llo - EAD3-024 Subaru WRX

Qear Ms. DaMster;

This letter and snclosures are In responea to your Ietter conceming the Agency's Engineering Analysis
request (EAD3-024) for addltional information reganding allegations of axtended stopping distance in
2002 arnd 2003 Subary Impreza WRX vehicles.

Az requested in your lstter, our responsa is provided after rapaating verbatim the applicable request
which ia In bold tet.

1. Updats your rsaponas to Request No. 2 of Preliminary Evaluation Information Request
(PE03-020) datad July 9, 2003, by providing all Information and producing coples of all
documents recalved by Subary or of which S3ubaru has otherwise become aware, that have
not proviously besn submitted to ODI relating to any of the:

Consumer complaints

Fleld reports, Including cealer fleld reports:

Reports Involving a crash, injury, or fatality, based on claims against the .
manufacturer involving a death or injury, notices recsived by the manufacturer
alleging or proving that a daath or Injury was caused by a possibla defect In & subject
vehicle, proparty damage claims, consumear complaints, or field reports;

Proparty damage clalms;

Third-party arbitrastion procsedings where Subaru Is or was s party to the arbitration;
hmll:.l;'hfh pending and closed, In which Subaru Iz or wes a defendant or

For subparts “a" through “d"” state the totel number of sach ltem (s.g., consumesr complaints,
flsid reports, eic.) separstely. Multiple reports Involving the same vehicles are to be counted
asspamtely. Multiple reports of the sama Incldent are also to be counted separately {l.e., 8
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" consumer complaint and s flald report Involving the same Incident In which a crash occurred are
to be counted as a crash report, a fleld report and a consumer complaing). In sddition, for lbems
- “c" and “d", provide a summary dascription of the alleged problem and causal and contributing
factors and Subaru’s assessment of the problem, with a summary of the significant underlying
facts el avidence. For Hems “a™ and 1", kisntify the partiss to the action, us well as the
caption, ao:rt‘:ndut rasnibar, and dete on which the compliaint o ather docummet initiating the
action was

Responsa 1:

This additional Information was gathered from current intarnal fllea and databaess by saveral
departmants within Subaru during the weak of March 3, 2004. The original counts of Information siready
supphed In our first response {PE03-028) hava not been included in these counts:
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a. Nesw consumer complalnts:

b. New fiald aparts:

c. New reports Including & crash:*
Injury:
desth:

d. New property damege clalms:
o. New third party arbitration proceedings:
T. New lavweuits:

ﬁnnnﬂ—lg

*Customer compiaint number 588365 reported accidant upon start-up from & red Hght. The
yehicha In frort of him suddendy stopped. Customer claimed that brake pedal went to floor and
the customer rear andad the vahice i front of him.

2. Separately, for each Rem [complaint, report, cleim, notice, or matter) within the scope of your
- responss to Request No, 2, state the following Information:

Subaru’s flle number or ather ldentifler used;
Thinltlgo;yulﬂll e, au Ideniified In Request No. 2 (1.»,, consumer complaint, flekd
repart, eic.);

VYehicls owner, address, and telsphone number;
Vehkle's VIN;

Vahicle's makes, modsl and modsl year;
VYehicla's miilsage xt time of Incident;

incident data;

h. Report or clalm date;

. Whaether a crash s allaged;

J.  Whether property damags s alleged;

k. Numbar of alleged Injuries, If any; and

I. Numbaer of allsged fataiities, f any; and

m. Summary desgription.

empao

Provide this Information In Microsolt Access 2000, or a compatible format, entitied “"REQUEST
NUMBER TWO DATA." 3Sese Enciosure 1, Data Collection Disc, for a pre-formetied table that
providas further detalls regarding this submission.

. Response &
The information for Request 2 a. - f. |s provided In the snclosed Access flle {“combinad_neport2.mdb™).




’ 3 Produos coples of all documents related to sach ltem within the scope of Request No. 2.
Organize the docurmnenis separately by category (l.e., consumer complaints, fleld eports, stc.)
- and describa the metiiod Suberu used for organizing the documaents.

Reaponse 3:
Enclosad are tha requasted documents. They are in ssquence, by the Subaru ldentification number
found In column 2 of the Accesa file provided in the responaes to Requesat 2.

4. State, by mcdel and model year, a total count for all the following categories of claima,
collectively, that have been pald by Subaru to datas that relate 1o, or may reiste to, the alleged
defect In the subject wehicles: wamanty clalms; sxtended warranty <laiine; clalms for good will
services that wera provided; flsid, zone, or similar adjusriments and redmbursements; and
warranty clalma or repairs mads In accordence with s procadure specified In a tachnical service
bulletin or customar satisfaction campalgn.

Ssparatsly, for each such ciaim, state the following information:

Subaru’a claim number;
Vehicis owner or flest name (and flest contuct person} and telephone number;

VIN;

Repair date;

Vehicls mileags at ime of repair;

Rapakring dealer’s or facliity’s name, telephone number, city and stete or ZIP code;
Labor operstion number;

Problam coda;

Replacement part manber{s) and description{s);

Concern stwisd by customer; and

Comment, If any, by dealevitechnician relating to claim and/or repalr.

Provids this Information In Microsolt Access 2000, or a compatible format, sntitiad "WAHH!HT\"
DAYA." See Enclosure 1, Data Collection mlc,fnruprﬂormu-dhﬂlmltmldufurﬂur
detalls ragarding this submission.
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Responsa 4:
These additional data are provided by Subaru's Customer Dealer Servicaa Dept. and Included warranty
ciaim data finalized through Merch 31, 2004. Plasss sse the anclosed Acceen fila

{"wamanty_data.mdb’).
Subaru WRX Subanu WRX
Claim Category Model Year 2002 Model Year 2003
; Warranly claims 48 22
i Extended wamanty clalims ("SAS") 2 0
i Goodwill clalms 1 0
| Fleld adjustments o 0
TSB/eatisfaction campalgn claims 0 0
51 22

. 5. Describe In detall the search criteria used by Subaru to ldentify the olaime identifled in
; responss to Request No. 4, Including the labor operations, problem codes, part numbers and
: 3
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any other pertinent parameters used. Provide a list of all labor apemtions, labor operation
desoriptions, problem codes, and problem code descriptions applicable to the aleged defect
in the subject vehicles. 3tate, by make and modsl year, the termes of the new vehicle
warmanty coverage offered by Subaru on the subject vehilcles (.o, the nunber of months and
mileage for which coversgs Is provided and the vehicls systems that are covered). Describa
any sxtended warranty caverage option(s) related to the sllaged defect that Subaru offered
for the subject vehicles and state by option, modal, and model year, the number of vehicles
that are covered under sach such extended warranty.

Reaponsa 5:
Data was complied using “Brake™ Component (Sroup from our Holos Database. The jollowing Is a
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description of the apacific Problam Codee (Fall Codes and cormsaponding Troubis Cotes) salecied an

related to ABS.
Problem
Code Feill Code Description Trouble Cods Description
QAA42 Caliper Output Incomect
QAA-43 Callpar Erratic operation
QYF-00 Brakea/Parformancs Could not Duplicate
QYF-85 Brakes/Performance Conoern Duplicated/normal
QYG-00 Brakes/Dash Light Could not Duplicate
QYQa-85 Brakes/Desh Light Cancern duplicated/normal
QYH-00 Brekes/Systern Operation Could nat Dupliogte
QZF00 Brakes/Parformanca Could not Duplicate
QZF-85 Brakea/Parformancs Concem Duplicatad/normal
QG263 Brakea/Dash Light Could not Duplicate
UCD-38 ABS Electranie Contrel Unit Open
UCD-41 ABS Elactrenlc Control Unit Poor cortasticonnection
UCD-42 ABS Electroni;; Conirol Unit Qutput incormact
UCD-42 ABS Eleotronlo Control Unit Emratic operation
LIAw-38 ABS Whasl Spaad Sanaor Short
LJW-39 ABS Wheaal Speed Sensor Open
UJw-41 ABS Whesl Spaad Sanaor Poor contact/connectian
U422 ABS Wheel Speed Seneor Outpurt Incorrect
w43 ABS Wheel Speed Sensor Erratic operation

After refriaving claims based on the above coding, a final review of the dealerftechniclan commaents {if

there wee eny) resulied In deleting soms of the claims es clearly unmiatad to the alleged defect.

The 2002 and 2003 Subani WRX models have the following warranty coverage:

Warmanty Yaars Limitation Milsags Limitation
New Car Warranty 3 36.000
Saat Balt Warranty* Useaful Life of Vehicia Unlimited.
Poweriraln Warranty* 5 80,000
Rust Parforation Warranty™ -] Unitmitad.
Parts and Accassories* 1

*net applicable to the alleged defect

Unlimited.
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Tha only optiohal coverage offersd by Subaru are extended service contract plans under the Subaru
Added Security (SAS) Program. Thars ars two genacal pian categories: “Classic® and "Gald Plua”.
Within each category, thers are 3 posalble deductibles ($100, 350, $0) and sight {8) possible plan
ysar/mileage terms (3/45,000; 4/60,000; 5/60,000; 6/60,000; 8/20,000; 5M104,000; €/100,000; 7/100,000).
This vialds 24 possible plans.

"Clarasic plans cover nearty 1000 parts In all major componaent areas, including englne, transmission,
drive traine, front suspension, steering, brakes, slectrical, cocling and fuel syeteme and alr condltioning.
Alsn providas towing and rental car rembursamant for covered repalre.”

“Gold Plug plans Include ali Classic plan coverage plus hundreds mone parta. in fact they provide
eseontally the same "bumper-to-bumpar” coverage as the basic factory warranty. Only a faw
meintenance ltems and body parts are not covered. The Gold Plug plan also relmburses for lodging and
meals when a breakdaown Intarmupts your out-of-town travel, plus: 24-hour emergency roadsids
assiatance, $100 allowancs for "Sign & Driva® dispatched towing, jJump start, tire chenge, gesoline
delivery, [cckamith ssrvice, road hazard tirm prodection, compuiarized irip routing, daaler locator service
end travel assistanca.”

As of August 10, 2003, Subaru had the following rumber of WRX vehlclas with tha Indicated plens:

Plan Model Yaar 2002 Model Year 2003
24 Mo. /24,000 Miies 1 H
38 Mo. /38,000 Miles 4 1
38 Mo. /45,000 Miles 842 226
48 Mo. /48,000 Miles +] 0
48 Mo, /60,000 Mllas 532 156
48 Mo, /80,000 Miles 14 i
60 Mo. /80,000 Miles 1,187 551
60 Mo. /80,000 Mies 35 0
80 Mo. 100,000 Miles 4o8 428
T2 Mo. 180,000 Miles 1,442 828
72 Mo. i80,000 Miles 2,342 258
72 M. 100,000 Miles 826 353
84 Mo. 100,000 Miles 765 T4
B,BG7 3673

6. Produce coples of all service, warmaniy, and other documents that relate 0, or may refate to,
the slleged doefect In the subject vahlcles, that Subaru has Issued to sny dealers, reglanal or
zons officea, fleld offices, flost purchaasrs, or other entities. This Includes, but ls not limtted to
builetins, advisories, Informational documants, training decuments, or other documents or
communications, with the exception of atandard shop manuals. Also Iinclude the latest draft
copy of any communication that Sulbaru Is planning to lssue within the naxt 120 days.




Responss 6;
- NO naw sarvice of warranty ducumnts ralating to this issus have basn relaasad sinca our responss

to PEG3-028.

7. Deacribe all assesaments, analyass, tests, test reaulte, stuciss, surveys, simulations,
inveatigations, Inquiriss and/or svaluationa (collectively, "actions") that relate to, or may relate
ko, the alleged defect in the subject vehicles that have besn conducted, are being conducted, are
plannad, or ars being planned by, or for, Subaru.

For sach such action, provide the following Information;

a. Action tith or IdentHisr;

b. The actual or planned start datwe;

<. The actual or sxpecied snd date;

d. Brief summary of the subject and objective of tha action;

9. Enulnurlnr? group({s)supplien(s) responsibie for dealgning and for conducting the
action; a

f. A brief summary of the findings and/or conclusions resulling from the action.

For sach action Kantifled, provide coples of all documents related to the action. regardiess of
whather the documents are In Intsrim, draft, or finel form. Organize the dooumants

~ chronologically by actlon.

Regponge T
in addition to Bubaru's responass In “RE: NVS-214L10/Pad3-026 Subar WRX" made on
ber 28, 2003, and "RE: NVS-214LI0/Pel3-028/EAD3-024 Subaru WRX" mede on
December 18, 2003, FHI and SOA made an Investigation plan basad on sugpestions from NHTSA
during our technical meeting on January 15, 2004, NHTSA's suggestion and the updated status of
our Investigetion Is described balow.
1) NHTSA's suggestion
- Imvestigations of two WRX vahicles which were conducted by Subaru wane
Insuficiant to concluda thans |8 no safely dafect.
- NHTSA racommends that Subaru obtain and test two addiional customer vehicles which

reprosert typical compleints.
2) Updated invealigation status
Suberu has not yet found applicable customer vehiclss at this point.

Actions

a) ABS rough road (investigetions of customaer compiained vehicles) issus.

by Januery 18, 2004,

¢) Mot dacidad yet and it is under Investigation.

d) In order to duplicate customens’ complaints of ARS activation and brake parformance
status whan braking on rough roada, FHI will asarch for and investigate customer complaint
vehides. |f necessary, this wil be followad by testing at FH| proving ground.

8) - Search of customer complaint vehicies: 50A
- Invastigations in local places and teeting at FHI {FHI Vehicle Reasarch & Experiment

Dapt.).
f} Suberu has not found applicable customer vehiclas at this point.

8: Descrike all modificaions or changes mads by, or on behalf of, Subery In the design, material
composition, manufacturs, quality control, supply, or Instalistion of the Antl Lock (ABS) systam,
from ths start of production to date, which reiate 1o, or may relate to the allsgad defect in the
subject vehicles. For each such modification or changas, provide the following Information:




a. Thduhwwunhmhﬂhmwhhhtlnmo:lﬂuﬂonorahmmm Incorporated
Into vehicla

b. A detalled description of the modification or l:I'III'III,

. The reason{s) for the modification or change;

d. The part numbers (service anxd shgineering) of thw origined component{s} of the ABS
.

.. Mrt numhm {ssrvice and snginesring) of the modifled component{s) of the ABS

m;

wﬂhﬂnr the orldml unmodified component(s) was withdrawn from production and/or
sale, and i 50, when;

g. When the modified componsnt(s) was made available as a ssrvice component(s); and

h. Whether the modified componsnt{a) can be Interchanged with sarller preduction

componants.

Rasponzss 8:
Thara ls no further progress from ouwr response In “RE: NVS-214Lk/Pe03-029 Subaru WRX" made
on Saptembar 29, 2003.

In addlilun. we are requesting conclise anawars 1o the following quastions regarding the ABB
system of the subject vehicls:

9. In connaction with the ABS systern Installed In the suhject vehicles, provide In detall, a
responss to aach of the following:

a. State how reference speed ls calculaied. Doss the aigorithm uss Information from
all four whesis to calculate en “cverall vehicie referance speed™? i “yes”, siate
how the “oversll efersncs speed ks calculated. If the snswer Is “no”, state how
rafarence apaed Is calculated for aach whesl. Doss the aligorithm calculate
ssparste reforance spsed for sach wheel using only the Information from that
whesl? State how the "overall vehicle refersnce spesd” Is celculated.

b. Staxte how the raw wheal spesd signal Is processed. s thers an analog fliter prior
to signal processing by the algorithm? If “yea™, state how the anslog filber
caloviates the simiscidel wave period. i “no”, Is thers a digital filker In the
software? Nthwra is a digital fiker, please identily how It filbers, smoothes, or
averagss the whesl speed Information in the software.

¢. Btate the Internal update rate or ciock spead of the Electric Contral Unit {ECU).
State how oftan the whesl-speed is sxamined, and how often the commanded
Input/outpist valve control information ls updatad.

d.. When a tire |s in the air {betwesn bumps} during braking, state the rate of whee!
deceleration that triggers the algorithm to choose a more severs action? Staie the
depth and duration of wheel slip neceesary to trigger the slgorithm to create and
maintain & sustained brake line pressure dump? What whesl speed recovery (to
refarence spead) rates cause the sigorithm to continue pressure rebulid retes?

e. Stnte how many accumulator {resarvoirs) are present In the Hydraulle Unkt {HU). |s
thers one accumulator for sach circuit of the disgonally aplit mydraulic

f. Whan all putiet valves are open, state In detall whather the displeceabls fluld
voluma In the master cylinder sxcesds the capacity of the ABS HU accumulstomn.

g ;I'ﬂ\'lﬂl detalled intermal ABS-ECU slsctrical diagrams and ABS-HU hydraulle

REFAMS.




Responss Sa:
Reference spasd s calculated uaing wheal spaed sanaor value of all four whesla and valuas of
front/rear G senmors. The reference speed ia calculated basad on the vaiue of sither third or fourth
fagteat wheel when ABS s not acivated, and It Is done based on the value of second fastest wheel
whean ABS s activatad. Undar thasa circumatancas, the accalsration/decelaration prads will ba
compensated aceonding to the valus of front/rear G sansors.

Response 9b:
The raw wheel signal is converted from sine wave to rectangular wave by comparetor after
pasalng through anakog filker. In the next step, the perod i calculated by maonltoring
mactangular wave adge In software within a spacific time, and i Ia mulipled by cosfliclant
of tire radius or coefficient of tone whael testh number to calculate wheal spesd. During
the procedurs, grada restriction and balancs procassing of wheel spead varietion s
parformed. All thaee works are performed st each of four wheels indepandently.

Raaponas 8¢
The Intemal ECU |8 updated avery 10 maac. The whesi speed detn check and the
commanded Inputioutput valve controt informetion are also updeted every 10 msec.

Responae Bd:
Rasponsa to tha first half of the queation:
Wheel decalsration, 2lp ratie, sic., which maka hydraulic pressure reduction choice will
be declded scconding to the following condlitens:
- Wheal gtatus = K1 x “whasl giip matic” + K2 x “wheel decalaration™ + K3 x “vehicle
body dacalaration” + K4 x “threshold valua”
~ Praasure reduction is chossn under the conditions Indicated baelow:
Both “whoa! stetus” |s lses than zero {0) and “whael slip ratio” is greater than
K5 "slip filkar",
Note: K1 through K5 indicate parameters and they contain factors which may vary
aocording to vehicle fraveling {crulsing) status. Refer to Appendix 9d, part 1.

Thars ia & learning function 10 decide whather pressure reduction control is neceasary.

Tha aystam monitors accsleration and decsleration In each of four (4) wheels while ABS

{a not controlled, and in case a condition of accelaration and decelerstion aver designated

valueas wars detectad over dasignated imes, wheal slip ratio that friggars ABS control

would be changed to higher valuas. The ines of front and rear whasl will ba shittad upward in the
chart, Appendix 9d, part 1.

Rasponge to the lattar half of the :
Increasa or malntanance of the hydraulle pressure will be ohosen according to wheel slip
ratlo and wheal accelaration. Start iming of presswre Increase will be changed aocording
to wheel accalanation value, |e. hydraulic pressure would start increasing In earfier iming
whan wheal acceleration valus was large. Tha start iming of pressure increass will ba
delayed mest when the wheel speed becomes consistant with the reference spasd. (See
the circlad portion in the attached Appendix 9d, part 2.)

Rasponas Ba:
Thare are twa accumiiators In the HU, .e. a low-pressure accumdator in aach of the
diagonally spit brake circuits, Tha Hydraullc clreult drawing is shown in Appendix Se.

Resaponse 9f.
The fluld volume in the master cylinder exceeds the oapacity of the ABS HU accumulators.
The amount in datall le as follows:
1) Cepecity of acournuiator: 3000 mm?® for sach brake line.
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L)

-~ 2) Capaclty of master cylinder: “effective section area” x “maximum cylmder stroke™.
Diameter of cylirder: 26.99 mm

Primary cylinder stroke: 15 mm

- Secondary cylindar siroke: 16 mm

- Capacity of primary cylinder = {26.90/2)° x “pl” x 15 = 8582 mm®

- Capatily of secondary cylinder = (28.9%2) x "pi” x 18 = 9154 mm®

Capacity of each of primary and sacondary cylinder is grester than the capecity of
accumulator.

Responsee 8g:
Drawing of intemal ABS-ECU ela¢irical disgrams and ABS-HU hydraulic diagrame is

provided as "Appendix 9g.
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Nlnfthﬁhhpandlm heve bean sont to the NHTSA Office of Chisf Counasl since thay are considered
"Confidential”.

Should you have any quesationa regarding this reeponse, pleaae contact me at (856) 488-8844 or Garalkd
Plarte at (858) 4B8.3226.

Sincarely,
SUBARU OF AMERICA, INC.

Don Bearden, Director
Governmantal Affairs

Enclogsures — Documeants & CD

oc: Offica of Chisf Counsal




