VOLVO

Wil oo Lo

February 13, 2006

Jeffray L. Quandt, Chisf NVS-213dir
Vehicle Control Division, Office of Defects Investigation {NHT3A) PEQS-057
Natlonal Highway Trafflc Safety Administration

Room 5326

400 Seventh Street, 3.W.
Washington, D.C. 20590

Dear Mr. Quandt,

This letter and ita enclosures comprige the response of Volve Cars of North America, LLC
(VCONA) to your mquest for information relating to Preliminary Evaluation PEQS-057 received an
Cecember 1, 2005. VCONA was granted a raquest to answer PEOS-057 by February 15, 2008.

In order to respond to PEOS-057, Valvo undartaok a thorough and diligent saarch. Valvo, In
good faith, reviewed all avallable documeantation withéin its contral to answear NHTSA's quastions
pertalning to the alleged fallurs or malfunction of the positive battery cables and/or associated
cohnectars on 2008MY Volvo XC80 vahides which may have resuited in any of the fallowing:
{1) fire; (2) thermal failure of tha positive battery cabilae; or (3) engine statl or {4)
chafing/pinch/cutting condition. We consulted with a variety of affected persons both in the
United States and Sweden, who In the course of thedr dally business ame nesponsible for the
items relatad to the request. They, in good faith, canducted a thamugh search for the
information. Our response i based upon this diligent and thorough search.

We have provided below and as separate enclosuraes (@ combination of hardcopy and electronic
decuments) the answers o the questions raised by PEDS-057. We have used the
documentation and systemns available to us that in the normal course of business contain the
type of information relevant to thls request. Please note that for the purpose of PE0S-057 wa
ara using data up through and including December 1, 2000; which is the date on which wa
began our search for this informatian.

1. State, by engine, the mumber of subject vehicles Volvo has manufactured for sale or lease in
the United States. Separately, for each subject vehicle manfactured to date by Volvo, state
the following:

+ Vehicle identification number (VIN);
= Make;
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Model;

Engine

Model Year;

Date of mannfacture;

Date warranty coverage commenced; and

The State in the United States where the vehicle was originally sold or leascd (or
delivered for asle or lease).

Provide the table in Microsoft Access 2000, or a compatible format, entitled
“PRODUCTION DATA." Sec Enclosurs 1, Data Colfection Disc, for & pre-fonmatted table
that provides further details regarding this submission.

Tha tabie and the complete information for the "subjaci” vehicias i3 providad fo NHTSA on the
anclosed CD-ROM. Plaase note that for certain vehiclas daia may be missing. Ailer a thorough

and difigent search we were unable in obfain this data within Yoivo's sysiems.

2. State the number of each of the following, received by Valvo, or of which Volvo are
otherwise aware, which relate to, or may relate to, the alleged defect in the subject vehicles:
. Consumer complaints, including those from flest operators; (71}

b. Field reports, including dealer field reporis; 22 (¥ from Tech Hotline and 13 jrom TIE}

c. Reports involving a crash, injury, or fatality, based on claims agamst the manufacturer
involving a death or injury, notices regeived by the mamufacturer alleging or proving that
2 death or mjury was causad by 4 possible defect in a subject vehicle, property damage
claims, consumer complaints, or field reports;{&)

d. Reports involving a fire, based on claims against the manufacturer involving a death or
itjury, notices received by the manufacturer alleging or proving that a death or injury was
caused by a possible defect in a subject vehicle, propecty damage claime, consumer
complaints, or field reports;(7 from Castomer Care, 8 from TIE, I from Tach Hotline}

&. Property damage claims; and,{0)

f Third-party arhitration proceedings where Volvo ia or was a party to the arbitration; ()

£ Lawsuits in which Volvo ia or was a defendant or codefendant (0}

For subparts “a” through “£" state the total number of each ftem (e.g., consumer complaints,
field reporis, ctc.) separately. Multiple incidents involving the same vehicle are to be
counted separately. Multiple reports of the same incident are also to be counted separately
(i.e., a cansumer complaint and a field report involving the game incident in which a crash
oceurred are to be counted as a crash report, a field report and a conmmer complaint).

In addition, for ftems *'c™ through “g" provide a summary description of the alleged problem

and causal and comtributing factors end Volvo’s assessment of the problem, with a summary

of the aignificant underlying facts and evidence. For items fand g, identify the parties to the

action, as well a3 the caption, court, docket number, and date on which the complaint or other
document initiating the action was filed.
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3. Separately, for each item {complaint, report, claim, notice, or matter) within the scope of
your response to Request No. 2, state the following information:
a. Volvo'a file mamber or other identifier used;
b. The category of the item, as identified in Request No. 2 (i.e., consumer complaint, field
report, etc.);
Vehicle owner or fleet name {and flect comtact pezson), address, and telephone mumber;
Vehicle’s VIN;
Vehicle's make, model and model year;
Velucle's mileage at time of incident;
Incident date;
Report or claim date;,
Whether a cragh is alleged,
Whether a fire is alleged,
Whether an engine stall incident is alleged;
Whether property damage is alleged;
m. Number of alleged injuries, if any; and
n. Number of alleged fatalities, if any.

ST R e AR

Provide this information in Microsoft Aceess 2000, or a compatible format, entitled
“REQUEST NUMBER. TWO DATA " See Enclesure 1, Data Collection Disc, for a pre-
formatted table that provides further details regarding this submiesion.

This irformation is provided to NHTSA mmammm in Microsoff Access format.
To profect the privacy of the individuais pioase treal thase VINs confident/afly.

Volvo searched sourca systems (Customer Complaints - Marksting Databass, Fleld Reports —
TIE sysiem, Tech Hotiine system) and the Mes of thasse ihat cowld possibie have any of the
requasted racords. The sourca systems werg searched using the following criteria:

FUNCTION GROUPS TO BE SEARCHED:
FG 37 wiring, 31 baltery, alfernator 32, starer motor 33.

TEXT TQ BE SEARCHED:
Firs, smcke, over heal, heat, meli, short circult, baftery cabie; engine stall, stafl, no crank.

CUSTOMER CARE TEXT SEARCH TO ALSQ INCLUDE:
Words for no crank

No start

Did not stert

Would nof furnmover

Unable (o stert

We believe that the above mentionaed criferia clearly apply ta e NHTSA requesi

Plaasa nole:
+ The Volvo identifter for the Cusiomer Care casas {Constumer Concems) in this
submission is ihe customer name,
+ [n many of the Cusiomer Care cases we do not have "vehicla miteage at the time of
the incident" or "Incident date”. When available, this information has basit provided.
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Otherwise, the report dale that has basn provided is the dafe thet Volvo was made
awane Of the affeged occlrrence.

¢+ Faxes from retalfers to Customer Care associates aboul the clogings {resulte of
repeir or request for assistance afc.) from the refafier were and are transcribed into the
siactranic record of the complain?.

Thore are o effeged property damage claims, injuries or fatalitias within the scape of Request
Numbers two and three abovs,

4. Produce copies of all documents related to each item within the scope of Request No. 2.
Organize the documents separatsly by category (i.e., consumer complaints, ficld reports, etc.}
and describe the method Volvo used for organizing the docurnents.

Wa have conducted a thorough and diligent search of aur records for this PE subm!ssion
and found no assocfated documents beyond the reporis taxt provided in the database.

5. State, by engine, a total count for all of the following categories of claims, collectively, that
have beeh paid by Volvo to date that relate to, or may relate to, the alleged defect in the
subject vehicles: warranty claims; extended warranty claims; claims for good will services
that were provided, field, zone, or similar adjustments and reimbursernents; and warranty
claims or repsirs made in accordance with a procedure specified in a technical service
bulletin or cugiomer satisfaction campaign.

Scpumtcljr, for each such claim, statc the following information:

Volvo's claim number;

Vehicle owner or fleet name (and flest contect person) and telephone number;
YIN;

Repair date;

VYehicle mileage at tiine of repair;

Repairing dealer’s or facility’s name, telephone numnber, city and state or ZIP code;
Labor operation number;

Problem code;

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

Concom stated by customer; and

Comment, if any, by dealet/technician relating to claim and/or repair,

FrrER e e

Provide this information in Microsoft Access 2000, or a compatible format, entitled
"WARRANTY DATA." See Enclosure 1, Data Collection Dise, for a pre-formatted table
that provides further details regarding this sebmission.

The table and complate information is providad fo NHTSA on the enclosed CO-ROM. In some
casas e phaone number of the Tacility is not provided, These phone numbers can be providad

upon request,

6. Describe in detail the search criteria uzed by Volvo to identify the claims identified in
response to Request No. 5, including the labor operations, problem codes, part numbers and
aivy other pertinent parameters used. Provide a list of all labor opexations, laber operation
descriptions, problem codes, and problem code descriptiona applicable to the alleged defect
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in the subject vehicles. State, by make and model year, the terms of the new vehicle
warranty coverage offered by Volvo on the subject vehicles (i.e., the number of months and
mileage for which coverage is provided end the vehicle systems that are covered). Describe
any extended warranty coverage option(s) related to the alleged defect that Volvo offered for
the subject vehicles and state by option, model, end model year, the number of vehicles that
are covered under each such extended warranty.

The claim saarch was based on the part numbers listed in this documert. Reporis that
includad the part numbers associefod with the afeged defoct were ganerated from the Volvo
QWI0 system.  The following part numbars wene usad in the search:

30724664, 30712073, 30667445, 8688673, 0557446, 30720127, 30712080, 30867447,
30712085, 30657448, 30712087

Fewer of these paris were sold than the amount of claims that werne submilfed, We believe
that this is due fo our retaflers use of a penaric assortmeant of nuts provided by local

suppfiers.

Labor operations and descriptions appiicable to the alleged dafect in the subject vehicles
Mefude Labor Operation Numbers:

33118 Slarfar motar remove-instalireplace,

37206 Gnnﬂnfmadtdefmﬁayboxpauengar

37308 Cabls harmass engine repair,

32102 Alternator remove-instaliirepiace,

37118 Wiring harmass, complats,

99272 Cable hemess CEM-angine compariment,
37219 Fussbox, cover,

25102 Gaskat inlet manifold mplecs,

32002 Bagitary charge test in vehicie,
37205 Main fuse in engine compariment rapiace,
36004 Sofiware control modute downfoading,

21010 Engine compiate petrol,
37312 Cable harmness front raplace.

Prohlem codes and descriptions applicable ta the afeged defect in the subject vehicles include
4F, 5D, 5H, 5M, 5N, 5P, 5Q, 58, FA.
« Probjam codes at Volvo are used for very specific uses, not for alf uses.

Mode! year 2005 subfect vehicias wara covared by a new vehicle warrariy of four (4) yeers or
30,000 mifes whichever comas first. Yoivo did not provide extandad warranty coverags options
far the subject vahiclas. .

It is imporiant io nole that the claim (gxt Is wiftfen by non-technical people.

7. Produce copies of all service, warranty, and other docurnents that relate to, or may relaic to,
the alleged defect in the subjsct vehicles, that Volvo hax issued to any dealers, regional or
zone offices, field offices, flest purchasers, or other entities. This includes, but is not limited
to, bulletina, advisories, informational documents, training documents, or other documents or
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communications, with the exception of standard shop manuals, Also include the latest draft
copy of any communication that Volvo is planning to issue within the next 120 days.

The folfowing documaents have baon relsased for Senvice Use and ara provided electronically on
the enclosad CD-ROM:

TNN 37-31

TNN 85-07

Recail 150 Package

Service Campaign 152 Package

8. Describe all azsessments, analyses, tests, test results, studies, HUrveys, simulations,
investigations, inquiries and/or evaluations {collectively, “actions™) that relate to, or may
relate to, the alleged defect in the subject vehicles that have been conducted, axe being
conducted, are plammed, or are being planned by, or for, Volvo. This should inctude ali white
papers and othet briefing/presentation magerialg azsociated with Volvo's recent recall of
subject vehicles equipped with eix ¢ylindar enginea ta corract adnfentoondmunmnm-njng
the battery positive cable tevminal and all documeats relating to Volve's issuance of a
technical service bulletin providing a service repait procedure for a loose battery positive
cable attachment nut condition in subject vehicles with eight cylinder engines. For each such
action, provide the following information:

a. Action title or identifier:

b. The actual or planned start date;

¢. The actual or expected end date;

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

¢ Engmeermg group(8)/suppliex(s) respansible for designing and for conducting the action;

f Ahnefmmarfuftheﬁndmgumdfmmnlumm resulting from the action.

For each action identified, provide copics of all documents related to the action, regardless of
whether the docaments are in inderim, draft, or final form. Organize the documents
chronologically by action.
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Test reporis releted fo the V8 enging are provided sisctronicelly on the enclosed CD-ROM:

s Vibrationstest!_noteringar.doc
» Tast Report 507718 "investigation of Low Residual Torqus for the B+ Connection”

9. Describe all modifications or changes made by, or on behalf of, Volvo in the design, material
composition, manufacture, quality control, supply, or installation of the subject cormponents
from the start of production to date, which relata to, or may relate tu,thealleged defect in the
subject vehicles. Provide scparatc responses to this raquest for each version of the suhject
compotients ueed in the subject vehicles with brief descriptions of the respective vehicle
applications, For each such modification or change, provide the following information:

a The date or approximate date on which the modification or change was incorporated into

vehicle praduction;

A detailed description of the modification or change;

The reason(s} for the modification or change;

The part numbers (service and enginesring) of the original component;

The part number (service and eagineering) of the modified component;

Whether the original unmodified compenent was withdrawn from production and/or sale,

and if so, when;

g When the modified component was made available a3 a service component; and

h. Whether the modified component can be interchanged with earlier production
components,

me e o

Also, provide the above information for eny modification or change that Volvo is aware of
which may be incorporated into vehicle prodoction within the rext 120 days.

Twwo tahies with tha above fformation are provided bedow, one for the V3 sngine and one
for the 8-cylinder engine. Refarenced documenis are provided an the enclased CD-ROM.

No further changes are planned by Vohva,
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10. Provide the following information regarding the subject componets;
& A description of the p-oaitivebaiteryublemqtiug and connecting hardware by engine

!.'.llF..

o &

and ceble part numbers {servics and enginsaring);
Reafsrance Cable Hamess Drewings on anclosed CD-ROM.
Referance Hamass Routing on anclosed CD-ROM
The specified fastener torques;
Referonce Procass Controd Instruetion (PKl) on enclosed CD-ROM
One sample of cach positive battery cable connector (with approximately three inches of
positive battery cable for each aample), used in the subject vehicles,
PN 30720127 Is for V8 and has already besn provided fo NHTSA,
PN 30712073 is for & cylindar and hag alraady baen provided to NHTSA
ﬁ?g:?m extends throughout vehicle {for both) and has aleady been provided o
One sample of a starter and the attaching nut for the positive battery cable. Include the
nut used in preduction prior to TSB 37-3 and the nut used as described in TSB 37-3.
The requesied samples have sireedy been provided to NHTSA.
Twa samples of sobject components exhibiting the most severe thermal degradation due
to lnose cable connections that Volvo has observed in warranty return parts or other field
analysis or part collection programas;
Only gne sampla has baen collected thus far and this has already bean provigad to
NHTSA.
The minimum specified clearances between the positive battery cable connections and
surrgunding components;
Volvo does nof specify a general minimum cleerance befwoen the positive batlery cabla
connections end surmounding componsenis. Volvo Usas peer review and enginecring
Judgament for witing clearances.
The material compositions of the positive battery cable insulation materials and any other
components that could be directly or indirectly affected by heat generated from a loose
positive battery cable connection (by material supplier, supplier trade name and product
numbet/code, and the plastic common name and abbreviation) with the melting, smoking,
and ignition (flash ignition and self ignition) temperaturas of each;
The abova data is on the enclosed CD-ROM within efecironic folders labelsd:

o Material Specifications/XC30 V8

o Maetaral Specifications/XC90 8 cyfinder
Copies of all matexial specifications for the subject component insulation matenials and
any other components that could be directly or indirectly affected by heat generated from
a loose positive battery cable conneetion;
The abova data is an tha enclosed CD-ROM within electronlc folders labeled:

o Maierial Specificalions/XC90 V8

o Malserial Specifications/XC90 6 cylinder
The conditions necessary for the alleged defect to result In an engine stall incident, all
symptoms that may precede a gtali incident, and the ahility of the engine to be restarted
following such 2 stall;
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11.

CONFIDENTIAL
8-cyiindor:
In a corfain very few vehiclas, dus to a now cormected issue in the factory assembly
ingtruction, tha B+ lerminal may be in confiict with the startsr motor solanoid. i this ocours,
In rare casas, fhe confiict betwean the B+ ferminal and the starler malor solenoid may
develop Inlo a short circwt of the B+ baltery cable to ground. Thia scenario can be noticed
by tha customer in differant ways. If tha vehicls i3 parked, amoka may appear from under
the hood andéor it may be impossible to stert the car. If the short circulf happens during
driving, efectrical power could be Jost, resufling in warning famps being deactivated,

4 oviinder
The B+ cable foint &t the starter motor may be relaxed or may not have been proparly

forqued at the faciory. If this foint is nof propenly torqued st the siarter motor, the siarter
motor may not crank and the battery may hava a fow charging siaius. in case fhese
conditions ocour white driving-the driver wifl gel very clear wamings, primarlly in the
Drivar Information Module (DIM) but later also shown as a reduction of engine

torque, enabling the driver to handle tha vehicie i e safe stop

] ‘The number of positive hattery cables sold by Volvo for use in the subject vehicles by
service part number and year and manth of sale.
« Rafer to spreadshest on enciosed CD-ROM.

For each engine and pasitive battery cable tonting/connecting configuration used in the
subject vehicles, furnish Volvo’s assesament of the alleged defect, including:

The causal or contributory factor(s);

The failure mechanism(s);

The faihure mode(s);

The risk to metor vehicle aafety that it poses;

‘What warnings, if any, the operator and the other persons both inside and outside the
vehicle would have that the alleged defect was occmring or subject component was
malfunctioning; and

f The reports included with this inguiry.

oppop

B-cylindar:
There was an srror In the factory assembly Instruction. The 8+ ferminal may be in confiict

with the starter molor sofencid. If this occurs, the conffict betwean the B+ terrninal and the
siariar molor sufenoid may develop Into g short circuit of the batlery cable to ground. This
can he noticad by the customer in diferent ways. i the vehicla /s parked, amake may

appear from under the hood and/or it may be impossible fo starf the car. If the short circuit
happens during driving, etectrical powsr could be lost, resulting in warming femps being

deactiveted. Yoivo has decided io have a recall for this (Recaff 150, NHTSA Recall 05V-529
per Dafect Notificetion Latter dated November 18, 2005 anclosed)

This can ba hoticed by the customer in dilferen! weys. If the vehicle is paried, smoke may
appear from under the hood and/or it may be impossibie to start the car. If the short circuit
happens during driving, electrical powar could ba lost, rasuiting In waming lamps being
deactivated.
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CONFIDENTIAL
8

cylinder
The B+ cabie joint at the starler mofor may ba relaxed or may not have been properly
longued at the factory: Tha joint Iz not cormectly tightened al the starter molor, The
starler motor may nof crank and the batiary may heve low charging stalus, i this condstian
were o occur while driving, the driver will get vary dear wamings, primarily in the DiM
(Driver information Moduls) but later also shown as reduction of engine lorque,
enabiing the driver to handie the vehicle i 2 safe stop. Refer to the pictune below for the
waming that wilf be seen in the DiM:

Voivo has decided fo have a cusiomer satisfaciion campaign (Service Campaign 152) for this
condition for the folowing reasons:
s Tham have besn no repartad firexs
If this condition wera to ocetr while driving, the driver wilf gel very claar wamings,
primarily in the DIM {as showrn above) but later also shown as a reduction of engine
{orquae, enabling the driver to handie the vehicle to a safe siop
With these conditions and wamings Vaivo dasply believas tha Saervice Campaign is the
appropriate solution for this issue.

Additiona]l information request from NHTSA recelved December 12, 2005:

» A description of the positive battery cable routing (in the engine compartment and the
battery compariment rearward of the 2™ row seats) and connecting hardware by engine
and cable part numbers (service and engineering);

o Provided cn enclosad CO-ROM.

» (Copies of all engineering specifications relating to the packaging, routing and protection
of the battery cable wiring as it relatas to the proximity to suyrounding companents with
sharp edges. Including material specifications of the wiring protection material.

o Provided an enciosed CO-ROM,
¢ Volvo's assessment of the alleged chafing/pinching/cutting condition of the positive
battery cahle to the battery compartiment sheet metal flange including:
- The causal or contributory factor{s);
- The failure mechanism{s);
- The failure mode(s); and
- The rizk to motor vehicle safety that it poses;
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Conclusion to PEQS-D3T:

Volvo has already daeckded on one Recall {R150) and ane Senvice Campaign (SC152) to cormect
this Issus. In the other two sltuatlons our anatysis shows thars is no significant issue as we
explained above. Basad on the abova actions and dear conclusions this PE should clearty be
closed.

Sinceraly youra,
VOLVO CARS OF NORTH AMERICA, LLGC

Cu /ﬁa Servica
%Wllllﬂm Shapirg, P.

Manager, F{agulatcw ar?' uet Compliance
Enclasure: CC-ROM
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