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May 31, 2006
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Chief — Vehicle Controls Division ST
Office of Defects Investigation : f o

National Highway Traffic Safety Administration Lo I
400 Seventh St,, SW . "
Wazhington, DC 20590

Re: NVS-213car; PECG-010

Dear Mr. Quarkh:

Thik latter iz being sent in regponse to your March 9, 2006 letter regarding PE0G-010. This
submission is the final portion of our response. Attached you will find the updated responsge
and a set of CD-ROM’s with the attachments. Two copies of these materials are being
provided for yout cotivenience.

Please note that portions of Attachments B and 9 are confidentiz] and are being sent to the
Office of Chief Counsel under separate cover with a request for confidential treatment.

Should you have any questions about this response, please contact Mr. Chrls Santucei at
(202) 775-1707.

Sincerely,

Chris Tinto
Vice President
TOYOTA MOTOR NORTH AMERIC A, IINC.
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As per our disoyasion with NHTSA Office of Defect Investigation, we define “Alleged Defect” as
followa;
a. Tire Pressuwre Waming System (“TPWS™) failure, inchuling malfimetion snxd/or not provide the
sufficient warning
b, Tite faihwe, Including low tire pressure, flet tire, puncture, blowout, wear, or tread separation

Alzo in this submission, we define “Failure Consaquences” as follows;

al. 'TPWS warmning light did aot come on.

82, TPWS warning light came on, incloding when the tite presse was low,

3. TPFWS othem

b1, Tire faihme, including air leak, low pressure, flat, puncture, biowout, bmst, tread separation
b2. Tire worn out, inchiding uneven tirs wear

0. Others

1. State, by model and model year, the number of subject and peer vehicles Toyoia has mannfactored
for sale or l=ase in the United States. Separately, for each mbject and peer vehicle roanufactured to
date by Toyota, state the following: '

Vehicle identification number (VIN);
Make;
Model;
Mudel Year;
Drive Type;
Size of tire fitted on the vehicle as orginal equipment;
Make of tire fitted on the vihiele a3 original equipment,
Line (model) of tire fitted on the vehicle as original equipment;
Run Flat or Non-Run Flat Tire;
Indirect or Direct TPWS;
Date of manwfacture;
Date wartanty coverage commenced; and
. The State in the United States where the vehicle was originally sold or leased {or delivered
for sale or leass),

HrF™cFm e angp

Provide the table in Microsoft Acoess 2000, or a gompatible format, entitied “PRODUCTION
DATA." See Enclosure 1, Data Collection Disc, for a pre-formatted table which provides further
detaila reganding this submission.



Bemponse 1
The momber of MY 2004-2006 (until March 20, 2008) Toyota Sienna vehicles Toyota has manufactured

for sale or lease in the Undted States by model, model year i as fioliows.

2004 216,013

Sienna 2005 170,784
2006 $9,233
Total 476,032

In uddm:m. detailed imformation for each vehicle is provided electronicaily on CD-ROM, in Microsoft
Accesa 2000 format entitled “PRODUCTION DATA(FE06-0£0).mxdb” stoved in the folder
“Attachmont-Response 17,

2. State, by model and moddel] yenr, the nomber of cach of the following, received by Toyota, or of
which Toyota ia otherwise aware, which relate to, or may relate to, the allegsd defect in the subjoct
and peer vehicies:

a. Consamer complaints, inchaling those from fleet operators;

b. Field reports, including dealer field repouts;

. . Reports involving a crash, mjury, or fatality, based on claims agninst the manufacturer
involving a death or injuxy, notices recoived by the manufaciurer alleging or proving that a
deaﬁmrinjmyv‘.fadcausaﬂbyapussibledﬁfﬂctinasubjmtnrpmwhicla,pmpmtydmnge
claims, consamer complaints, or feld reports;

d. Reports involving a fire, based on claims against the manufacturer involving & desth or
injuty, notices received by the manufacturer alleging or proving that a death or injury was
caused by a possible defect in a suhjeot or peer vehicle, property damage ¢laims, consamer
complainis, or field reports;

e. Propetty damage claima;

f.  Third-party arbitration procecdings wherc Toyotn is or was a party to the arbitration; and

g. Lawsaits, beth pending and closed, in which Toyota is or waa a defendant or codeferdant,

For mubparts “a" throngh “e* state the tvtal number of each item {a.g., consumer complainis, field

reports, etc.} separately. Multipls incidents involving the same vehicle are to be connted soparately.

Multiple feports of the same incident are also to be counted separately (i.e., 2 conmumer complaint

and & field report invotving the same incident in which a erash ocourred are to be connted as a crash

repott, a field report and a conmumer complaint).

In addition, for items “c” through “g,” provide a summary description of the alleged problem and

causal sl contribuling factors and Tovoia's rssessment of the problem, with 8 summary of the

significant undertying facts and evidence, For itema £ and g, idendify the parties to the action, as well
ag the caption, court, dockst number, and date on which the complaint or other document initiating
the action was filed.



Besponge 2

a.

)

Using the counting methodology described in Question 2, there are 3220 consumer complaints that
may relate to the alleped defect.  Please note that Toyota searched these consumer complaints from
component categorics of the TFWS, the tires, and the wheels. These consumer complaints were
claszified into failure consequences al, a2, a3, bl, b2, O and each combmaton. The total count of
esch case 18 provided electromcally cn CD-ROM in Microsoft Excel 2000 format entitled “Total
Number” stored in the folder “ Attachment-Responge 27,

. There is one field repot that may relate to alieged defect “a”, three reports that may relate b bath

alleged defect “&™ and “b™, and 19 reports that may relate to alleged defect “b™.  One of 23 field
reparts is duplicated with NETS A'a VOU) attached to the inquiry letter.

In the consmer complaints, three incidents have been reported where a vehicle crash was alleged.
One of these crash incidents alleged that an injury had ocomred.  This erash incident occwred on &
slick highway and e complainant alleged that the mm-flat tire did not have good winter
performence. In the other two incidents, one occamred dae to tire skid, and alleged all four tire
pressure was low, end enother case oceumred due to tire blaow out after tire replacement for uneven
tire wear,

The TPWS was not referred to in these throe incidents as a related canse,

There are o reports alloging that a fatality had occurmed.

In the consumer complaints, 3 incidentz have been reportsd where a tire fire was alloged and 7
incidents have been reported with allegations of tire smoke.

One of these 10 incidents alleged that the TPWS light came on.  Even though we do not have
encuph information in the compleints, we belicve that these incidents occarred as a resalt of
continued vehicle operation while the tire had been punctured, gone fat, blown ont, or buxst,
There were no fatalities or injuxies reported with these incidents.

Toyota has received no propesty damage claims that may relate to the alleged defect.

Theee are no thind party arbitration proceedings.

There ig ona lawsuit that may relate to alleged defect “a™ and two lawsnits that may relate to the
Blleged defect “b", in which Toyota is or was 8 defenlant or codefendant. This includes one
incident which was duplicated with NHTSA’s VOQ attached to the inquiry letter.

In addition, Toyota has 7 lawsuits (clase action) that relate to the tire woar, in which Tovota is or
was a defendant or codefendart, |



3. Separately, for each item (complaint, report, claim, notice, or matter) within the scope of your
reeponse to Request No. 2, state the following information:

a. Toyoia’s file munber or cther dentifier used;

b. The category of the item, as identified in Request No. 2 {i.e., consumer complaint, field
report, etc.}; -

Allaged defect category (Le. Alleged dafect type a, b, ar c)

Failure comsequence (.., low tire pressure, flat tire, tire blowout, tread separation, ete.);
Vehicle owner or fieet name (and flect contact person), address, and telephone nmmber;
Vehicle’s VIN;

“Vehiole’s make, model and model year:

Tire's size, make, and line;

Vehiole's milenge at time of meident;

Incident dats;

Repott or cleim date;

Whether a crash ia alleged.

Whether a fire is alleged;

Whether property damage is slleged;

Numbes of alleged injuries, if any: and

Number of nlicged fatalities, if any.

Provide this information in Microsoft Access 2000, or a compatible format, entitled "REQUEST
NUMBER TWO DATA " See Enclogore 1, Data Collection Disc, for & preformated wble which
provides farther dotails vegarding this sobmission.

WopgrRESrER MY R

Besponse )

The information for the consumer complaints, ficld reports and lawsuits ia provided electromically on
CD-ROM, in Microsoft Access 2000 format entitled “REQUEST NUMBER TWO
DATA{PE06010).mdb stored in the folder “Attachmemt-Fesponse 3%,

4. Produce copies of all documents related to each itemn within the scope of Request No, 2, Organize
the documents acparately by category (i.e., consumer complaints, field reports, etc.) and describe the
method Toyota used for organizing the documents.

Responge 4

A list of the conmumer complaints, copisa of the field reports, and documents related to the lawsuics are
all provided elecironicatly on CD-ROM in Microsoft Excol 2000 and PDF format stored in the folder
“Attnchment-Response 4.”  (The list of the comsumer complamts ia stored in sub-felder “a. consumer
complaint™ Copies of the fisld reports are stored in sub-folder “b. Fiald Report” and the documents
for the lawauits are stored in the sub-folder “g, Lawsuit™.)



3. State, by mode] arx] model year, a total count for all of the following categories of clames,
collectively, that have been paid by Toyota to date that relats to, or may relate to, the alleged defect
it the subject and pest vehicles: warmmaty claims; extended warmnty claims; claims for good will
services that were provided; field, zone, or similar adjstments and resmbursoments; and warranty
¢laims or repairs made in accordance with a procedure specified in a technical service bulletin or
customer satisfaction campaign.

Separately, for sach such claim, state the following information:

Tayota’s claim number;

Vehicle owner or fleet name {and fieet contact person) and telephone nombet;

VIN;

Repair date;

Vehicle mileage at time of repair;

Repairimg dealer’s or facility’ s neme, telephone number, city and state or ZIF code;

Failure consequence {i.e., law tire pressure, flat tire, tire blowout, tresd acparation, etc.}

Lebor operation mumber:

Problem code;

Replacement part mumber(s) and description{s);

Congern stated by customer; and

{Comment, if any, by dealer/iochnician relating to claim and‘or repair.

Provide this information in Microaoft Access 2000, or a compatibie format, entitled “WARRANTY

DATA.” See Enclosure 1, Data Callection Disc, for a pre-formatted table which provides further

mETIE R MR M o

Basnonee 3

Total connts of warranty claima, extended werranty claims, and claime for good will services paid by
~ Toyote for the subject vehicles that may relate to the “subjoct component” by model, model year and

failure consequence are provided electronically on CD-ROM, in Microsoft Excel 2000 format entitled
"Total Count for Claims.xls™ atored in the folder “ Attachment-Response 5°,

The detailed information for each claim is provided electronically an CR-ROM, in Microzoft Access
- 2000 frmat entitled “WARRANTY DATA(PE0S010).mdh" stored in the folder “Attachment-
Responze 5.



6. Deacribe in detail the search criteria used by Toyota to identify the claims identified in response to
Request No, 5, inclading the labor operations, problem <odes, pant niimbers and any other pertinent
parameters used. Provide n list of all labor operations, labor opemation descriptions, problem codes,
and problem code descriptions applicable to the alleged defect m the aubject and peer vehicles. State,
by mode! and model year, the terma of the new vehicle warmnty coverage nffered by Toyots on the
subject and peor vehiocles (i.o., the number of montha and mileage for which coverage is provided
and the vehicle systeins that ars covered). Describe any extended warranty coverage option(s) that
Toyots offered for the subjoct and peer vehicles and state by option, model, and model year, the
mmmber of vehicles that are covered nnder each such extended warranty.

Responsg 6
The seerch criteria nsed by Toyota to dentify the claims were the following:

Toyota acarched the warranty database for those clagms that replased any of the parts identified in
Micruscft Excel file entitled “Search Criteria, Operation & Problem Codes.xls” stored in the folder
“Attachment-Response 6” on CD-ROM.  Tayota submitted all extracted claims in Response 5
regardless of the reason for the replacement because failure of those parts may contribute to the
malfimetion or insufficient waming of the TPWS and it is difficult to discriminate by a review of the
operation/problem code end claim comments which claims may actually relate to the alleged defoct

In addition, a hst of il labor operations, Iabor aperation descriptions, problem codes and problem code
descriptions found in these olaima are also provided in Microsoft Excel file entitied “Searoh Criteria,
Opetation & Problom Codes.xls™,

The terinis thet Toyote offers for new vehicle wermnty coverage on the subject vehicles except tires is
35 months or 36,000 miles from the vehicle's date-of-firat-use, whichever occurs first.

The taoms and canditions of the tire wantanty coverage are offered by each tire manyfacturer.
However recently Toyots has initiated a Customer Support Program to provide supplemenial tire
warranty coverage for certain 2004 through early 2006 model year all wheel drive Siesna vehicles
equipped with ren-flat tires.  This Supplementsl Tire Warranty Coverage is offared for a period of 36
maonths ar 36,000 miles from the date-of-firast-usc, whichever accurs first, for meven or premature tire
wear under nonmal use.

There ate som: extended warranty coverage options that Toyote offered for purchase with the subject
vehicles, Detailed information sbout these optiona is provided electronically on CD-ROM, in PDF
format, eutitled “Extended Warranty Cption. pdf” stored in the folder “Attachment-Response 6”.  The
mumber of vehicles that are covered wmder each such exiended wamauly option by option, model, and
model year is a3 follows,

Madel MY Gold Platinum Powertrain Total
' 2004 £,303 40,220 635 48,588

Sietina 2065 3,255 28,546 21 31,822
2006 803 8,234 5 0,042

Total 12,361 77,000 91 39,452




7. Produce copics of all service, warmnty, and cther documents that relate to, or may relate io, the
alleged disfect in the subject vehicles, that Toyota has issued to any dealers, regional ot zone officzs,
ficld offices, flcet purchasers, of othar entitles, This includes, but iz not limited to, buletine,
advisories, informational documents, training documents, or oiber documents or comamnications,
with the sxception of standard shop manuals. Also include the latest drafl copy of any
communication that Toyota is planning to issue within the next 120 days.

.
Toyota has issued 12 fechnical service bulleting pertaining to the “subjoct components”. 10 of the 12
bulletins relate to the TPWS initialization, such ag instructions on how and when to initialize the TPWS,
including before delivery of the vehicle (Pre-Delivery Setvice), 2 of the 12 bulleting relate to the tive,
including run-fiat tive repair criteria. '

Iy addition, Toyota is providing the documents related to the Customer Suppart Progmm mentioned in
Response 6. The documenis inclade a regiomal zone office/dealer notice, an owner letter, a brochure
~ enclosed with the owner lettor that explaing the rn-flat tire and the TPWS, and a warrenty policy
bullstin,

Copics of the tectmical service bofleting and documents related to the program are afl provided
elactronically on CD-ROM la PDF formar stored in the foldee “Attachment-Responae 7",

(Copiea of the technical sarvice bulletins ave stored in the sub-folder “TSB” and the documents for the
Customer Support Progrem are stored in the sub-folder “"CSP".)

8. Deacribe al! sasesgments, smalynes, teats, test rezulis, shadies, swrveys, simulations, investigations,
inquiries and/or cvaluations (collectivaly, “actions™) that relate to, or may relate to, the alleged
defect in the subject vehiclea that have been conducted, are being conducted, are planned, or are
being planmed by, ot for, Tayots, For each such sction, provide the following information:

a. Action title or identifier:
b. The actual or planmed start date;
¢. The actual or expected end date;
d. Brief summary of the subject and objective of the action;
Bngmem'mg gmup{s)fmpphm{s} respongible for designing and for conducting the action;

8 hbnafsummaryuftheﬁudmgsmdfurmluﬂmmultmg from the action,

For each action identified, provide copies of all docioments related to the sction, regardless of
whether the documenits are in interim, draft, or final form. Organize the documents chronologicaily
by action,



Responge 8

Toyots provides a study summaey seport for using ron-flat tires on the Sichna with the indirect TPWS.
In addition, Toyote provides two reports regarding the detection performance of the TPWS, Copics of
the reports aod summary are provided elecironically on CD-ROM in PDF and Microsoft Word 2000
Tormnt stored in the folder *Atachment-Response §*,

{Copiea of the repottn are entifled “Symmary Repott for Linison Meeating[ CONFIDENTLALT", “MIS”
and “Go & See Report” and the summary is entitled “Summary of the reports™.)

9. Dwescribs all modifications or changes made by, or on behalf of, Toyoeta in the degign, materia}
cotmposition, mamafacture, quality control, supply, or installation of the subject eystam, from the
atart of production to date, which relate to, or may relate to, the alleged defect in the subject vehicles.

- For each snch medification or changs, provide the following information:

a. -‘Tho date or epproximate date on which the modification or change was incorporated into
vehicle production; '

A detailed description of the modification ot change;

The reason(s) for the modification or change;

The part mymbers (sarvice and engineering) of the original component;

Thepmtnmba(aenriwandmghaeﬁng] of the modified component,

‘Whether the original unmodifisd component waa withdrawn from production and/or sale,

and if so, when;

B WhﬁnﬁmmuﬂiﬁedunmpnnantwmmadEnﬂﬂahlensasmdcammpnm:md

h. Whether the medlified cotnponent can be interchanged with eadier production components.

Alan, provide the above information for say modification or change that Toyots is aware of which
may be incorporated mto vehicle production within the next 12¢ days.

o Rp o

Bespangse &

All modifications or chenges made by Toyota, or on behalf of Toyotn in the design, material
cnmpusiﬁuﬁ.mmuﬁnhmqmﬁﬁrmnhﬂnrmmﬂaﬁmwﬂuhmhhmthmbjmtmpmum
provided electronically on CD-ROM, in Microsoft Exeecl 2000 format entiled “Modifications &
changes" stored in the folder “Attschment-Response 9 [CONFIDENTIALT".



10}, Provide a description of how each subjact and peer system fanctions within ¢ach of its respective
subject and poer vehicles, by meke, model, and modal years, This inclndes, but is not limited to,
the following for each subject and peer syatem:

B.
b.
c.

d.

Identify whether the subject or peer system ie indirect or direct;

Describe how the subject or peer system functions in all normal eperating modes;

State the highesat tire preasure at which the TPWS warning light will illuminate in the normzal
opersting mode;

State how long after the tire pregsure reaches the pressure defined in 10.c. it takes for the
TPWS light to illuminate;

What warninga, if eny, the opetator would have that the subject or peer syatem was
malfunctioning;

Describe the conditions or circumsiances, other than components failimg, under which each
subjoct or peer system may not function propesly {i.e. the low pressurs waming light may
oot come on even if the tive pressure in low or the low pressure waming light may comes on
when ths tite pressare is actually normal);

Stats why tha conditions listed in 10.f. causs the subject or peer system to not fungtion
Describe the effect on vehicle braking distance and steering should the tire pressure in at
least one of the tires fall to 25 percent or more below the vehicle mapufacturer's
recommended cold inflation preasure for the tirea whila the vehicle is moving:
Deactibe the effect on the subject or peer gyatems if the tread ob one or more tires wears
unevenly,

Describe the effect on the subject or peer syateme if one or more of the tires i3 ot of
balance;

State a]l the TEWS diagnastie trouble codes associated with the subject vehicles;

Dwacribe any differences in how the subjeot and peer systems functicn for subject and peer
vehicles, reapectively, which uae nun-flat tires and those that uae non-run flat tives;

State whother non-mun flat tires may be fitted on the same wheels as the run-flat tives withont
any modifications tov the subject or peer gystem or subject or peer vehicle. (Note: This
agsumes that the consumer replaces all four tires wiih either all non-run flat or all rn flat
tires and that the tires are of comparable size.);

Liat any madifigations required to make the conversion referenced in 10.m.;

Describe the conditions or circumstances under which the subject system needs to be resct,
re-imitialized, or re~calibrated;

Describe the procedure sequired to reset, re-initialize, or re-calibrate the subject system,
including the length of time and the spesd at which the vehicle muyst be driven afier the
TP'WS has been reset, re-injtialized, and/ ar re-calibratad before the TPWS ia capabls of
detecting a losa of tire preasure; end

Bxplain why the length of time and speed desctibed in 10.p. are required before the TPWS
will detect s logs of tire pressure.



Responge 10
8. ‘The Tire Pregsure Warning Sysbem (“TFWS') installed on all 2004 through 2006 madel year Sienna
vehicles is an indirect system,

b. Thers are two types of TPWS installed in the 2004 through 2006 modet yeer Toyota Sienna vehicles.
VYehioles equipped with Vehicle Stability Control (VSC) have n TPWS that yaes two methods to
detect low tire pressure:

¢ gresonance freemency method that determines low tire pressure by analyzing the signals
from ail four wheesls; and;

. nmhhwwhaelspanddﬁmmmﬂhndﬂmtdﬁmmnshwm“mummdmgmthﬂ
rotstional speed of each wheel.

For vehicles squipped with the Anti-lock Braks Systam (“ABS™) oaly (i.e., no VSC), the TPWS
only ezes the relative wheel speed difference method to detect low tire pressure,

We are including e section of the New Car Features for the 2004 model year Sienna, which explains
the TPWS functionality in normal aperating modes, a9 Attachtnent-Response 10-1(PE06-010)
stored on CD-ROM.

¢. When the fire pressore ia adjusted to the Toyota’s recommended cold tire inflation pressure and the
initialization ia performed properly, the highest tire presinre at which the TPWS waming light will
illuminate in the nonmal vperating mods is:
» 200 kPa for the non nm-flat tires; and;
= 180 kPa for the nin-flat tires.

d. The length of time it takes for the TPWS light to illuminate after the tire pressure reaches the
pressurs defined in Response 10,c. varies with the road andfor driving conditiona. Howewver, if the
initialization is pexformed properly and the vehicle is driven straight abead on a flat surface with no
turns at a vehicle spaed above 30 kim/h, it takes sbout 5 mirabes for the TFWS to gather the
necessary amount of data to detect the low pressure and illuminate the light. However, if the
vehicle is operated in normal driving conditions, such as driving and tyrning the steering wheel,
traking emd/or accelerating, it may take approximately 20 to 30 minutes.

e. When the TPWS is malfunctioning, the TPW$ light in the combination meter illininates or blinks
to inform the driver as follows; :

Blinks once every second Malfimction of speed sensor, stop light switch and TPWS BECU
Blinks twice every second | Pailure (o initinlize during driving
Comes on The tire preasure warmning light circuit ie open ar shorted




The conditions or circumstances, other than components failing, under which the TPWS may not
function properly are provided in the table as Attachment-Response 10-2{PEG6-010) stwred on
CD-ROM.

. The reasona that the conditions or circumstances listed in Response 10 £ cause the TPWS to not
function properly are algo provided in the table az Attachment-Response 10-2(PEQ6-010),

Tayota has not specifically evalaated the effect on vehicle braking distance and ateering should the
tire pressure in at least one of the tires fall to 25 percent or more below the vehicle menufacturer’s
' ecommended cold inflation pressurs for the tires while the vehicle iz moving. However, we
betieve thet the tires falling to shout 25 percent below the vehicle mannfacturer’s rscommendad
cold inflation pressure may not significently affect vehicle operation/comtrol, especially wehicles
equipped with the rm-flat tires,

Pleass refer io Response 10 2.
Please refer io Response 10,3,

The TPWS dingnostic trouble codes (DTCE) associated with the subject vehicles are as follows:

DTC :
Detection Ttem
i-diﬁit S-digit .
11 C2106 Stop light switch signal malfunction
13 Co- ARBS malfynction

The difference of the TPWS between the vehicles that use nm-flat tirgs and those that pse hot-rum
flat tires is as follows: )
» Vehicles equipped with VSC that uze non run-flat tires have the sane TPWS ea those
vehicles equipped with ran-ilat tires
o Vehicles squipped without VEC that nse non run-flat tires have a TPWS that uses only the
refative wheel specd method to detect kow tire pressure
It is important to note that all vehiclea squipped from the factory with nin-flat tires are also

equipped with VSC.

. The non-run flat tires can be fitted on the same wheels as the nm-flat tires without sny
modifications to the TPWS and the vehicle, if the tive size is identical. ‘This response applies only
to the actual fitting of the tires onto the wheels. Some madels of the 2WD Sienna have been
exuipped from the factory with non run-flat tites an the same wheels as the AWD model, which
uscs mn-flat-tires,

In light of the differences in the TFWS explained above, it is imporiant to note that Toyota only
installs ran-flat tives on those vehicles equipped with VSC. Non ron-flat tires can be installed on a
vehicle regandless of VIC,




n. Not applicalse.

0. The tire pressure waming system needs to be inftialized in the following conditions:
» When the low tire preasure warmning light blinks two times every second.
s Afler replacing or roiating tires or wheels.

p. To initinlize the TPWS, proceed as follows:

Turn the igmition switch to “OFF" positicn.

Adjust the preasure of all the insislled tirea to the specified tire inflation pressure.

Tum the ighition switch to “ON" position.

On the vehicles with VSC, if the low tire pregsmre warning light comes on immedintely, push

the Tire Pressure Warning Initializetion Switch for a few seconds and make sure the werning

light poes off.

5. Push and hold the Tire Pressure Waming Initialization Switch until the low tire pressure
wamning light blinks three timas.

B

After the above initialization, the vehicle mnst be driven at spesds of 30 kmv/h or over for about 30
to 60 minutes hefare the TPWS is capable of detecting 8 loss of tire pressure.  While the system is
iitialized at this point, it is still refining the calculation of the mitial condition in onder to increase
the systom accuracy. Mmh,ﬂhnursnfdnvmgmyhe noceagary for the TPWS to obiain the
mout accurate initial condition.

¢. When the vehicle is driven less than 30 kno/h, the data obtained from the whesl speed sensors iz ot
acourate enough to property initialize the aystem. Alao, it takes about 30 to 60 minutes to store
encugh sampling data to obiain a calculation that approximnates the properdy inflated tire condition
{inttial condition). Afterwards, the TPWS continipes to sample the dats in order to refine the
calculation of the initial condition. It takes about 8 hours to compleie the refinement and obtain
the most accurate initial condition.




11. Discuss Toyotr's reasons for using an indimctinstundafidi:dctTPWSinﬂmsubject vehicles. In

addhition, discuss Toyota's ressons for using run fat tircs on the subject vehicles with afl wheet drive
rather than the same non-run flat tires uaed on the other subject vehicles,

Bespomse 11
Toyota adopted the indirect TPWS in the subject vehiclea because:;

1.

Toyota used the indirect TPWS (using the relative wheel speed difference method) an the fimt
goneration Sienna, which bepan production in Auvgast 1997. Tha system installed on the first
generation Sierma had proven good performance at the time the cument model Sienna {subject
vehiclas) was being developed.

Toyots designed the subject vehicle TPWS to inchude the resonance frequency low tire pressure
detection methed to improve the detection performance of the TPWS. Through evaluations

. conduected during the development stage, using tires intended to be installed on the sehject vehicles,

Toyota confiomed that the indirect TEWS could be used on the subject vehicles effectively.

During the development stage of the current model Sienna, a rulemaking for mandatory tire pressure
menitoring systems was ongoing,  Toyota, &s well rs most of the industry, believed that it was
possible to implemernt an indirect system that would meet the requirements of the proposed mle.
Toyois mtznded 1o expand the adoption of the imdirect tire pressure monitoring system into the
sgveral Toyota models, except SUVE and trucks, in preparation for the anticipated final rule.

Toyeta’s decision to use the run flat tires on fhe subject vehicles with alt wheel drive was based on
customer safety and convenience. The run flat tires genemlly climinate the need for a customer to stop
and change a tire on a roadgide. Run flat tires caa be driven temperarily for up to 100 miles at speeda
of 55 mph or [e28 even If they lose all mteoal pressure, which allows costomers to reach 1 safe place or

+ @ tire retailer for the repair or replacement of the tire.

In terms of offective utilization of vehicte space, there is space below the floor of the two-wheel-drive
Sienna vehiclea for a spare tire. However the Siesma vehicles equipped with all wheel drive have &
drivesheft nmning throuph this same area.  As such, using the same space for the spare tire is not

poagible, A spare tire would have to be placed in the cargo area if offered.  Exquipping the vehicls

with run flat tires eliminates the need for a spate tire and the vehiele can have more cargofutility space.




12. Doscribe all “actions,” as defined in Request No. 8, that Toyots has conducted, are being conducted,
are plenned, or pre being planned by, or for, Toyotn that relete to, or may relate to, the impact of
uging an indirect versua s direct TPWS on vehicles that use run flat tires.

For sach such action, provids the following informetion:

8. Action title or identifier;

b. The actual or planned start date;

¢ The actoal or sxpected end date;

4. Brief summary of the subject and objective of the action,

e. Engineering gmup(s)fmpi:]iur{s} reapansible for designing and for conducting the action;

£ Test conditions and/ or criteria used during the action; and

g A briefsummary of the findings and/or conclusions resulting from the actiom.
For each setion identified, provide copies of all documents related to the action, regandlesa of
whether the docrments are i interim, drafi, or final form. Organize the documents chronologically
by action. '

Response 12

As deseribed in response 11, Toyota decided to use an indirect systemn and developed the Toyota Sienna
ta be used with run flat tires. 'We have not conducted, or arc planning to conduct any activity that may
relate to the impact of vsing an indirect versua a direct TPWS on vehicles that use nun flat tires.

13, For each component part mumber of the mbject system, including, but not limited to, the tirea,
wheels, and the TPWS, provide the supplier's name, address, and appropriate point of contact {name,
title, and telephone number). Also identify by make, model and model year, any other vehiclea of
which Toyota iz aware that contain the identicel component, whether instafled in production or in
service, and state the applicable dates of production or service usage.

Responsc 13

The information on the supplier for each component part momber of the subject system iz provided
slectronically on CD-ROM in Microsoft Excsl format entiled “Suppliet Information . x1s™ stored in the
folder “Attachment-Response 13",

The list of any other vehicles of which Toyota is aware that contain the identical components are alse
provided electrondcally en CD-ROM in Microsoft Excsl format eatitled “Other vehicles using 1|:I=ntlcnl
component.xls" stored in the folder “Attachment- Respense 13,




14, State whuihurtheTPWS for MY 2000 Toyota Sienna vehiclea contain the sams mubject aystem as
the subject vehicles. Ifnot, list the differences betwoen the two TFWS systems, inchading the
suppliet”s name, addresa, end sppropriate point of contact (name, title, and tolophone number).

Besponsc 14

The 2000 model year Sienna vehicles are equipped with ABS only end a TPWS that uses the relative
wheel speed difference method.  This system his the same functionality as the TPWS for 2004 to 2006
model year Sienna vehiclea equipped with ABS only {not the same as vehicles equipped with ¥5C).
Information regarding tha suppliers of camponents for the 2000 MY Toyota Sienna thet differ from the
subject vehicies is included as Attachment-Response 14(PE0S-010), stored on CD-ROM.

15. Fumish Toyota’s assessment of the afleged defect in the subject vehicle, including:

The causal or contribawtory factan(a);

The failure mechanimm{s);

The failore mode{s);

The rigk to motor vehiole safety thet it poses;

‘What wamingy, if any, the operator and the other persons both inside and ontside the vehicle
worald have that the alleged defect was occurring or subject system was malfunctioning;
How long (in mimrtes or miles) 4 MY 2004-2003 Toyota Sienna vehicle with rm flat tives
i be driven st 70 mph when the tire pressure in st least one of the tires has fallen to 20 psi,
15 psi, 10 psi, and 0 psi; and )

. & The reports inchaded with this imquiry.

PR R

=

Response 135

Introduction

Afler the TREAD Act was enacted in November of 2000, NHTSA began a rulemaking in crder to
require vehicle manwfecturery to install & system in vehicles which can detect low internal pressure of
the tirs. As part of that rmlemeking, and in order to proactively support NHTSA'a activity, Toyota
provided information on oar tire preasure warning system to NHTSA and made an effort w implement
the system into vehicle production at an early stage. An indivect tire pressure warning system was an
optimal ehnice for Toyotu to hinplement becanse an indirect aystem can detect low tire pressure by
monitoring data from the Antilock Braking System {ABS). ABS was standard equipment an several
moxdels ui the time and its availshility had been increasing.  Therefore Toyota {along with other
mennfacturers) was able to sdopt the indirect TFWS on many models relatively quickly.

Syatem Deslgn and Fouctionslity }

As explained in Response 10, the indirect TPWS for the subject Sicnne vehicles squippod with the VSC
system uses two methocds to detect low tire presmmre.  One is the relative wheel speed difference

* methad and the other ia the resonance frequency method.  Therefore the TPWS for the Rienns vehicles
equipped with the VSC system can detect low preasure not only when one of the tirea is significantly
under-inflated but alsc if the pressure in all four tires simnitancously becames iow over time. It is




important to note that Toyota does not rely on a change in tire radiuz only for detection of low pressure
in the mn-flat tiree. While uemg the tirs radius method alone can be appropriate for other types of tirea,
' bacause of the characteristics of the run-flat tire, the resonance frequency method increases the
detection perfortnsamce for these tires,

However, regardless of the low tire preasure detection system, i.e. direct system or indirect sysiem,
Toyota believes that the tire pressure watning system is not 8 maintenancs reminder, and it cannot
ahaolve g dtiver from his‘her responsibility for the regular maintenance of the tires, including the tire
pressure. Toyota also believes that, when reviewing FMVSS 138 “Tire Pressure Monitoring System,”
which was published in April 2005, NHTSA has the seme opinion aa mentioned above, The final rule
ufFMVSSlBqumﬁutthcnwnﬂummalmwdammagenfthemﬂtnleaymbulmthlhu

fellowing statement;

“Each tire, inclwding the spare, should be checked monthly when cold and inflated to the inflation
pressure recommended by the vehicle manyfactuter on the vehicle placard or tire inflation
preasure label. ................ Please note that the TFMS is not a substitute for proper tire
maintenance, and it is the driver’s responsibility to maintain correct tire pressure, even if
under-inflation has not reached the level to trigger illumination of the TPMS low tire pressure
tell 1]

In particular, it is commomn thet & tire will gradually loae air over time. Tovota bolieves that the low
tire pressure condition caused by a gradual koss of air must be dealt with properly, through regular
maimenance, B}rmewufﬂ:mFMVSS we believe that the agency has the same opinion.

eru.lngnfTPWSMalﬁu:ﬂun

As detailed in our response, the TPWS installed on the subject vehicles uses the low tire pressure
telktale to indicate & malfimotion in the TPWS. The duration of low tire preasure felltale “lamp on™ at
vehicle atartup kdentifics the TPWS initialization status. A blinking or steady Eow tire pressure telliale
can indicate a failure to initialize or & system malfunction. These warnings woukd be obvious the
operator that a faiture of the TPWS was occurring.

Both run-flat tires and non run-flat tires arc svailable on the subject vehicles and, regardless of the type
of equipped tire, all of the sabject vehicles are squipped with a TPWS.  As for non nin-flat tires, low
tire pressure can be detected by the TRWS because of the relatively Jarge radius change of the tire when
the interhal pressure becomes significantly low.  Alsco, a driver can readily notice a low pressure
condition by the appearance of the non nn-fiat tire iteelf. On the other hand, in some conditions, the
detection range of the TPWS for the run-flat tires is sliphtly lower than for the non min-flat tires.
This is because the changes in the radins and in the rescnance frequency of the ran-flat tire when the
intexnal pressure is low are smaller than thoae on the non ron-flat tire.  However, the TPWS has the
capability to detect pignificantly low tire pressure if the initialization iz performed properly. And, as
mentioned i the owner's manual, the mn-lat tire cen be driven pp to 100 miles at a speed below 55
i:nphafharthuﬁregnasﬂatmﬂﬂmTPWSlightmmnson.




Run-Flat Dorabilicy

In the development stage, Toyota assossed the nin-flat durability on one of the twa OEM tire
manufacturers under the azsumaed condition that the TFWS would not warn at the pressures lower than
100 Pa.  According to one of the tire mamifactrers, the tire's run-flat ability is not compromised
when operated continnously at pressares 100 kPa or above.  In order to prepare for situations where
detection may not coour until after the tire has reached 100 kPa, ap assessmient of the tire run-flat
durability was conducted on one of the two ariginal equipment run-flat tires. The agzessment
evaluated two scenarios where the TPWS warns at pressures of less than 100 kPa:

& e tite with a nail pyncture occurring at 100 kPa
s all four tires slowly leak air simultanecusly past 100 kPa

Asa a result, we concluded that, although tho min-flat dembility et an internal pressure of 0 kPa could be
compromised when duiving at pressures lower than 100 kPa, the tire would etill meet the design target
in both sifeations, This means that the tirg can still be driven up to 100 miles at a speed below 55 mph
after the TPWS warns, More information is available in the responae (0 Question 8, including the
npmiﬁn wahnﬁnmufslnwnndfastleakmma,ﬂmdﬁvingdism,andthuasmcinmdsafetyﬁnm.

Detection Time
ﬁsdmcmbadmmmpmc,ﬂmmdimﬂﬂ“’ﬂmqmummeammtnfdnvingumamdetcntalﬂw
tire pressure condition.  'While some operators may experience no illumination of the low tire pressure
telftale, it is possihlo that they may nnt have driven for enough time to atlow the TPWS to detect the
condition. Inm the case of a rapid loss of tirs pressare, the driver may identify the problem faster
{becaure of excessive noise or vibration) than the TPWS and stop the vehicle. This particular situation
could be an important causal or contributery factor creating the appeamance of a defect in the sysiem
when, m fact, the syatem is simply working ss designed.  An indirect aystem is not designed for the
instantaneous detection of a loss of tire pressure.  And while the specific detection pressure range or
sotunl detection time mey vary with the driving conditions, Toyots belioves that the Sienna’s indirect
. TPWS (properly initialized) works properly when the tire pressure becomes significantly low.,

Zxistenee of a Safety Related Defect

Based on the sbove, Toyots assumes that the purpose of the agency’s investigation is to assess whether
of iot there ia any trend that indicates the exigtence of a defact in the TFWS for the subject vehiclss
when squipped with run-flat tires.  After the apency opened ity investigation, Toyoty carefully
reviewed the field reports, customer cormplaints and wamanty claims that Tavota has received in date, as
well as the thirteen NHTSAs VOQs.  As a result of the analysis of all cases alleging the TPWS failere,
Toyota has not identified any single jssue with the design or manufactore of the TPWS that would
indicate s safety defict trend '

The TPWS must initialize under the condition that all tires axe inflated at the corract pressurs
recomrnended by the manufacturer. - Also, the TFWS needs appropriats operating conditions in onder
“to detect Jow tirc pressure (see Response 10).  As we explained in Response 1(), thete are several
conditions where the TFWS may not wam properly. Toyota asmumes that many of the cleima alleging




the TPWS fhilure were attributed to those conditions, especially in casen where the tire prezsore
snddenly drops due to bursting/blowing out. -

Toyota is also awars of many cases where the TPWSE worked properly when the tire presaore was low
and, therefore, believes that the TPWS can wern the driver of low tire pressure when properly initialized
el operated under the appropriate conditions. However, in cases where the run-flat tire goes flat and
the costomer needs to replace the tite, many cuziomers have registered cormplaints about the tire and/or
the TPWS because of the high cost and limited availability of the replacement tire.

Wo have submitted three roports elleging that & cresh oceumed and whercin the tire is mentioned, but
none of these reports identify a clear, specific TPWS failure.  In addition, there are 5o reports of which
wa are gware that identify 8 loss of vehicle control or insufficient braking performance when the vehicle
was aperated with low tire pressure becausé of a lack of warning by the TPWS.

Thera are some reports that allepe the TFWS light did not come on although the tire was flat, but this
-may have been caused by an inappropriste initialization or inappropriete detection conditions, including
not enough iime allotied for detection.  As & result of our investigation of the relationship berween the
loss of the tire pressure in the nun-flat tire and the illumination of the TPWS waming lamp, while the
detection range and time may vary, we have confirmed that the TPWS warning light operates properly
when the tire preamure becomes significantly low and that the tire’s ability to be driven flat {0 psi) for
100 miles at apesds up 10 55 mph is not compromised,

Conelnalon

In conclugion, based on the findings mentioned above, Toyota believes that no specific trend indicates
the existence of a safety related defect in the subject vehicles end the subject components.  We hope
that the agency better understanda the functionality of the TPWS after review of thiz response.  We
understand that thee are ‘Hl"ldﬂljl' varied eucpactatmns fur what a TPWS iz and is not.  We fimmly believe
that the TPWS iz not 4 rey peryi 15 : . We believe NHTS A has the same
opinion. And whﬂcﬂmdﬂecunnihmshnldma}rappmluw relative to the fipal rule for FMVSS |38,
these vehicles were not developed to meet that standand.  And while it is owe that detection times are
faster and accuracy is improved with a direct TPWS, when considering the existence of a safety-related
defect, these factors become irrelevant when considering that overall, run-flat durability is not
compromised at the limits of the system. Toyota firmly believes that when used properly. in
combination with rogular maintenance, the TPWS can identify o significantly under-inflated run-flan tire
and warn the driver as neaded




Customer Satiafaction

As mentioned in Responss 6, Toyota has initiated a Customer Support Program based an reports
reganding uneven or premature tire wear on run-flat tires on certain 2004 through early 2006 model year
Sicrma all wheel drive vehicles.  Althouph the tires are nomanlly covered by the tire mannfacturesr’s
wanrenty, this program provides supplementsl tire werranty coverage for uneven or premature tive wear
mder nonnal use. Through this program, Tovata has been carrying out an educational activity ta give
customers a better undorstanding of the TPWS as weli as ran-flat tiree, Toyota has enclosed a
brochurs with the owner letter for this program which explains:

what is a on-flat tire

how s rue-flat tire works

the importance of regular tire pressure maintenance {every two weeks or at least monthly)
what is the TPWS -

that the TPWS is not a4 maintenance indicator

Please mefer to the copy of the brochire submitted as Attachiment-Response 7.
In addition to the above, Toyota has also mitiated the following since Fabmary, 2006:
s ingtalled the sams brochure in the glove box of all new Sienna vehicles equipped with
e inatalled & tag on the glove box door informing tho purcheser that thia vehicle is equipped
with nm-flat tires and advising to ses the trochnrs in the glove hox
s affixed a label on the right side front door wincdow glass informing the purchaser that this
vehicle is equipped with run-flat tires.

An mentioned in this reaponse, Toyata believes that it is driver’s responaibility to maintain the tive
pressure regularty.  Toyota did not develop the TPWS on the subject vehicles to be a replacement for
proper tire maintenance.  'We alao did not develop it for the matantaneous detection of catastrophic tire
fhilure. However, in the interest of safe opemation of our vehicles, Toyota has always been, and will
always be proactive in our sducational activity on tire and vehicle safety.



Ll B

Regarding privileged documents that may be reeponsive to this information request, Toyota nasderstands
that it is acgepiable to the Ageacy at thiz stage for Toyota to identify categories of privileged documents
- mther than any specific document within those categorics. ‘These categories include (8)
communications hetween outside counsel and employees of Toyota's Law Department, other Toyota
cmployees, or employees of parties represented by Toyota in litigation or claims; (b) communications
between employees of Toyota's Law Department and other Toyota smmployees or employees of parties
represented by Toyota in litigation or ¢laims; (¢) notes and other work product of owtgide counsel or
enmployees of Toyote's Law Department, including work product of employees or consultents done for
ar at the raqoest of cutside coomsel or Toyota's Law Department,  For any privileged documents that
ate not ¢overed by these categories, if any, Toyota will provide g privilege log identifymg any such
documents under separate cover.  Toyota is not claiming a legal privilege for any documents provided
with this response; however, Toyoin does not waive the legel privilkepe or work product protection with
mapmuoﬂﬂ:ﬂrdmunmmﬂmmn}rhwehaanprepuudinnnmﬁmvmhupnciﬁuliﬁgaﬁmnrnlaim.
In addition, Toyota may assert the attorney client privilege or claim protection mder the work-product
dootrine for analyses or other documents that may be prepared in connection with litigation or claims in
the futare.

Tayota nnderstands that NHTSA will pwotect amy private information about persona that is contained in
the Attachmenis ta this reaponse, based on privacy palicy comsiderationa.  Such privete information
includes date much as nenves, addresses, phone or fax mmbers, email addreases, license plate numbers,
drivet's license numbears and last 4 digits of the vehicle's VIN,

~ Data provided in this document is curment as of the following dates:

Response 1 . : Production Dais (March 20, 2006)
Responze 2 - 4 : Conmmer complaint {Apxil 12, 2006}
Field Repart (April 17, 2006)
Lawsguit {April 7, 2006)
- Response 5 : Warmanty claims (April 12, 2006)
Goadwill & Extended warranty claims (April 18, 2006}
Response 7 Dealer commmications (April 27, 2006)
Response § : Investigation reports { May 19, 2006)
Reaponss 9 : Modificatinne or chanpes (April 2R, 2006)



