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This test is run while the engine is running.

The car can be started hot or cold but must be;

- running longer than 1000 secs (16 min 40 secs)
- must be warmed up (coolant > 70 C)

- must be idling or moving at less than 5 mph

- fank level between 15 and 85%

- Barometer > 74 kPa (altitude < 8500 ft)

The purge solenoid will close. The vent solenoid will close. The tank pressure is menitored and if
stable, the purge solenoid (CPS) will reopen and draw a vaccum on the tank for as long as 35 secs. The
CPS pulls the tank down to 1.25 kPa below the stabilized starting point. The CPS closes again and the
tank pressure is monitored again. As the pressure rises to 1.1 kPa below the starting point, monitoring
conditions are met and further pressure increase is used to determine any leak rate. This rise is compared
to a model and an orifice diameter is estimated. If the estimated orifice is greater than .090" a large leak is
determined and the test is flagged “failed" and P0455 is set.

Chris
(with thanks to C.P. Liu for help in this explanation)
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Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
F 10/01/2004 12:06 PM Subject: Re: Effect of Condition - Another Update[2]

JIH::’ L

John and Dave,

The 2004 C5 did sel the large leak code this morning (P0455). It did leak fuel to the ground again (about
1.5" dia.) during a fill.

The fuel tank was removed from the XLR and a non-leaking tank built with suspect material has been
installed. Tl is evaluating this to determine if a leak will develop. They are to send me the data of all of the
leak rate testing and let me know the plan for the XLR.

Terry

Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
4 09/28/2004 10:34 AM c¢: Daniel R. Stec, Gary E. Pritchard/US/GM/GMC @ GM, George

Nagrant/US/GM/GMC, John D Tursel/US/GM/GMC @ GM, Paul S.

Chapman/US/GM/GMC @ GM, Cynthia M. Cipolla/US/GMW/GMC @ GM,

James L. Davis/US/GM/GMC @ GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Another Update

John and Dave,

TI measured the leak rate of the XLR tank to be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should | return it to Mllford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at T this morning to
have a small leak tank installed. We will see if the EONV diagnostic detecls the leak.

Regards,
Terry

Terry M. Stone

.. Terry M. Stone
B 09/24/2004 09:16 AM To: John Murawa/US/GM/GMC

cc: DAVE REEK/US/GM/GMC, Paul 8. Chapman/US/GM/GMC @GM,

. George Nagrant/US/GM/GMC, Gary E. Pritchard/US/GM/GMC @ GM,

Daniel R. Stec, John D Tursell/US/GM/GMC@GM
Subject: Re: Effect of Condition - Update[3)



Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". 1t
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Ti
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground {(about 30 minutes later) was about 1' diamster. The flow rate was set at the maximum allowed by
law, 10 GPM. TI slill has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back inte the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic {i.e. - see if we can
force the EONYV to run and determine the resulits).

The SES in the Corvette that George Is driving was a result of setting the DTCR8422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040", |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am walting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM e B .
Subject: Re: Effect of Condition - Update[§)

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Produgt Investigations
(586)492-6275
john.murawa @ gm.com
Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC @ GM
- cc: DAVE REEK/US/GM/GMC, George NagrantUS/GM/GMC, Paul S,

T
M 09/23/2004 10:51 AM
M, Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @ GIM
jii Subject: Effect of Condition - Update [E)

John,

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeif Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank {(around ,030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.



We installed a LH tank with a leak that was less than .020" (according to Tl) in the XLR. | can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. [ am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Sione

Terry M. Stone To: "Rivenburgh, Mike* <MRivenburgh@US.TlAuto.com>
09/20/2004 11:00 AM cc: Paul 8. Chapman/US/GM/GMC @ GM, Gary E.

RE it Pritchard/US/GM/GMC @ GM, "Hawley, Dean”
I

HHET <DHawley@US.TIAuto.com>, "Reginek, Jamie®
o <jreginek @ US.TIAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned lanks to be retrofitted into vehicles to evaluate the following:

1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2, Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at Tl this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



. Terry M. Stone To: Stanley Chelsea/US/GM/GMC @GM
Hl- 09/29/2004 03:40 PM Subject: Re: Effect of Condition - Another Update

Stan,

Here's a quick update on who has what cars:
| have 14Y43677 - 2004 C5.

George Nagrant has 12Y5104 - 2002 C5.

TI Automotive has 64Y00589 - 2004 XLR.

They should all be returned to Milford sometime next week. Please contact me if you have any questions.
My Nextel number is 28. A

Regards,
Terry

Terry M. Stone

Nt TEHY M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC

Ba w2t vadan] ) cc: Daniel R. Stec, Gary E. Pritchard/US/GM/GMC @ GM, George

T A 09/28/2004 10:34 AM Nagrant/US/GM/GMC, John D Tursel/US/GM/GMC @ GM, Paul 8.

me T : Chapman/US/GM/GMC @ GM, Gynlhia M. Cipolla/US/GM/GMC @ GM,

James L. Davis/US/GM/GMC @ GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Another Update

John and Dave,

Ti measured the leak rate of the XLR tank to be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. it may not have had enough
opportunities in the proper conditions. The large leak diagnostic {P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should | return it to Milford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

_ Terry M. Stone '
] To: John Murawa/US/GM/GMC
09/24/2004 09:16 AM
4 cc: DAVE REEK/US/GM/GMC, Paul S. Chapman/US/GM/GMC @GM,
Goorge Nagrant/lJS/GM/GMC, Gary E. Pritchard/US/GMW/GMC @ GM,

;

=




T Daniel R. Stec, John D Tursel/US/GM/GMC @ GM
‘F{Mjﬁ% Subject: Re: Effect of Condition - Update
John,

Paul and | have asked Tl for a copy of thai report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, ¢ RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". [t
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTCPR8422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Miiford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM ce . o
Subject: Re: Effect of Condition - Update

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa@gm.com
Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC @ GM

09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
A1 Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @GM
Subject: Effect of Condition - Update B

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank, They did witness fuel to the ground which verifies that the



&

verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank {around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according to TI) in the XLR. | can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parametlers required to run the EONV diagnostic enough limes. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

Terry M. Stone To: “Rivenburgh, Mike' <MRivenburgh@US.TIAuto.com>

N ¢c: Paul S, Chapman/US/GM/GMC@GM, Gary E.

: ‘
A 411:00 AM
? . 09/20/2004 11:00 Pritchard/US/GM/GMC @GM, "Hawley, Dean*

BEEAEES <DHawlsy@US.TlAuto.com>, "Reginek, Jamie®

<jreginek @US.TlAuto.com>, DAVE REEK/AUS/GM/GMC, John
Murawa/US/GM/GMC @GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:

1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, 1 would like to help with the retrofitting at Tl this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
-_ 09/28/2004 10:34 AM Subject: Re: Effect of Condition - Another Update

___
A BEN
| AsN

A

John and Dave,

Tl measured the leak rate of the XLR tank to be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. [t may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which resuits in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like dona with this car or should | return it to Milford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

T ‘Terry M. Stone To: John Murawa/US/GM/GMC
& “ru] ) ) cc: DAVE REEK/US/GM/GMC, Paul S. Chapman/US/GM/GMC @ GM,
‘fh"' AT 09/24/2004 09:16 AM George Nagrant/US/GM/GMC, Gary E. Pritchard/US/GM/GMC @ GM,
HIRATE Daniel R. Stec, John D TursellUS/GM/GMC @GM
T

Subject: Re: Effect of Gondition - Update

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest {or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". it
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noliceable fuel leaking 1o the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground {about 30 minutes later} was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. Tl still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTCP8422 P0442 {small [eak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Milford 1o try another tank and evaluate the EQONYV. | am waiting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa



John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM oo .
Subject: Re: Effect of Condition - Update[B)

Térry.
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
jehn.murawa@gm.com
Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC @ GM
] . cc. DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
09/23/2004 10:51 AM
o 3/20 0:5 Chapman/USlGMlGMC@GM, Gary E. Pritchard/US/GM/GMC @ GM
Subject: Effect of Condition - Update[]

John,

Prior to installing the fuel tank with the large leak, Tl's Lab Manager, Jeif Yeager, mentioned that they ran
another fill test on a large leak fuel tank, They did witness fuel to the ground which verifies that the
verbalims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LH fank with a leak that was less than .020" (according to TI) in the XLR. I can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
delected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

T ,_ Terry M. Stone To: "Rivenburgh, Mike" <MRivenburgh@US.TlAuto.com>

N TR cc: Paul S. Chapman/US/GM/GMC @ GM, Gary E

B, o 09/20/2004 11:00 AM - - ; ary =

geie, G - Pritchard/US/GM/GMC @ GM, "Hawley, Dean®

1 <DHawley @ US.TIAuto.com=, "Reginek, Jamie"

o <jreginek @ US.TlAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM

Subject: Request for Tanks and Retrofit

DT
TS T

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:



1. Largest leak rate tank to go into the Corvette development car to evaluate the elfect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at Tl this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



_ . Terry M. Stone To: John Murawa/US/GM/GMC @ GM
ﬁ 09/24/2004 09:16 AM Subject: Re: Effect of Condition - Update

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was aboui .010". It
did not leak fuel to the ground when filled at TI on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noliceable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Ti took photos. The spot left on the
ground (about 30 minutes later) was about 1" diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the car and is gaing to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car, The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain 1o evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTC P0422 (small leak). Again,
that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040", [ have
requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a reply
from Dave Wickman. it wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC@GM

09/23/2004 11:43 AM e , .
Subject: Re: Effect of Condition - Update

Terry,
Under what conditions did the Tl vehicle have fuel on the ground? \

John Murawa

Product Investigations
(586)492-6275
john.murawa@gm.com
Terry M. Stone

Wttt TEITY M. Stone To: John Murawa/US/GM/GMC @ GM
™ ': y 09/23/2004 10:51 AM cc: DAVE REEK/US/GMW/GMC, George Nagrant/US/GM/GMC, Paul S.
'L:—;F‘F: Chapman/US/GM/GMC @ GM, Gary E. Pritchard/ US/GM/GMC @GM
ﬁH Subject: Effect of Condition - Update
John,

Prior to installing the fuel tank with the large leak, Ti's Lab Manager, Jeff Yeager, mentioned that they ran



another fill test on a large leak fuel tank. They did witness fuel to ihe ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank Into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

Woe installed a LH tank with a leak that was less than .020" (according to Tl) in the XLR. | can smaell fual in
and around the vehicle, mostly at stops, especially after hard left turns. - The vehicle diagnostic has not
detected the lsak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going o suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

3 apuaps=_c iy Terry M. Stone To: "Rivenburgh, Mike" <MRivenburgh@US.TIAuto.com>
T 09/20/2004 11:00 AM cc: Paul S. Chapman/US/GM/GMC@GM, Gary E.
]| g T Pritchard/US/GM/GMC @ GM, "Hawley, Dean*®

<DHawley@US TlAuto.com=>, "Reginek, Jamie®

i R

<jreginek@US.TlAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:

1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability 1o detect an Evap leak,

If possible, 1 would like to help with the retrofitting at Tl this afterncon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



__Terry M. Stone To: John D Tursel/US/GM/GMC @ GM
T 0011712004 01:15 PM Subject; Re: 2004 MY Evap Dlagnosl:cs

John,

| spoke with Carl on this issue and he reminded me that you should have the info on the XLR diagnostics.
Please read the attached and reply.

He mentioned that the Corvette PCM should detect a small leak (>.020" effective diameter) in about 7 cold
starts on average. A large leak (>.120") should be detected after 2 conseculive cold starts. Is it the same
for the XLR"?

Cari could not access the links below to review the eSl files. The eS| documents for the codes are the
same for Corvette and XLR and are in the Word doc.

— L
2004 C5-XLR P0455 P0422.dc

The link to Sl is on the SPO website:
http://spo.gm.com/

Thanks,
Terry

Terry M. Stone

Terry M. Stone To: Carl Smith/US/GM/GMC
09/17/2004 08:16 AM cc: Gary J Halligan/US/GM/GMC@GM, Paul S.

Chapman/US/GM/GMC@GM, Gary E. Pritchard/US/GM/GMC@GM,

DAVE REEK/US/GM/GMC, John Murawa/US/GM/GMC @ GM

Subject: 2004 MY Evap Diagnoslics

Carl,

We are investigating an issue on certain 2004 MY Corvette and XLR fuel tanks. | need to verify that the
Evap. leak detection diagnostics (large and small) function propetly on both vehicles. | also need to
understand that the conditions to set and clear the codes are correct in eSl. Please forward this on to the
proper engineers to verify the conditions in the links below are correct. If possible, please provide leak
detaction capabilities for both controllers/vehicles for comparison.

1 will be testing tanks that leak in both vehicles soon. [ am trying to locate vehicles for his testing. Do you
have any? If | use a 2002 C5, and we reflash or replace the PCM with the 2004 cals/software, will this
work? | will be using a Tech2 and performing the purge/seal test in the Tech2. Do you know what the
effective diameter threshold is that it uses to determine pass/fail? Has there been any development of a
Service Bay Test {SBT) for small leak?

2004 Corvette P0455
http://service.gm.com/servlets/BlobShtmI[?ShimliFile=1218704&psdid=477 &evc=sm

2004 Corvette P0442
http://service.gm.com/serviets/BlobShtml?ShimiFile=1218689&psdid=477&eve=sm



2004 XLR P0455
htip://service.gm.com/serviets/BlobShtml?ShimiFile=1197444&psdid=423&eve=sm

2004 XLR P0442
http://service.gm.com/serviets/BlobShtml? ShimiFile=951732&psdid=423&evc=sm

Thanks,
Terry



_ Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
:, 10/18/2004 10:17 AM Subject: Re: XLR LH2 P0442 and P0455 Diagnostics

----- Forwarded by Terry M. Stone/US/GM/GMC on 10/18/2004 10:17 AM -----

Terry M. Stone To: Chris Giles/US/GM/GMC@GM
" 10/18/2004 10:17 AM ce: . ,
gan7du Subject: Re: XLR LH2 P0442 and P0455 Dlagnosncs

Chris,

Thanks for the information. We tested three cars with leaking fuel systems for about iwo weeks. The only
car to set a small leak code (P0442) was the 2002 C5. The 2004 C5 and 2004 XLR did not set the small
leak code. The leaks grew to the point that allowed the large leak code (P0455) to set.

Terry
Chris Giles

Chris Giles To: Terry M. Stone/US/GM/GMC

. cc: John D Tursel/US/GWGMC, Kevin Hier/US/GM/GMC, Chingpo
10/14/2004 06:20 PM LiwUS/GM/GMC, Barbara J. Holland/US/GM/GMC, Gary P
White/US/GM/GMC @ GM
Subject: XLR LH2 P0442 and P0455 Diagnostics

Terry,

The conditions that are required to set the Evap Leak Diagnostics on a GMX215 are as follows;
P0442 (small leak down to .020") otherwise known as "EQNV"

The engine must be "cold started”; that is ambient temp (TIA) must be within 4.5 C of coolant
{(TCO)

and the coolant temp must be hetween 4 C and 30 C at start

Engine must be running longer than ten (10) minutes

Vehicle must have traveled at least 5 kilometers after stant

Coolanttemp > 70 C

Intake air temp musl be between 2 Cand 32 C

Fuel tank level must be between 15 and 85 % full

Barometer must be > 74Kpa (or altitude less than 8,500 ft)

Approximately 10 secs after shutdown the vent solencid will close and the ECM will monitor tank
pressure. The pressure sighature is tracked for up to 40 minutes. If it rises oo fast, as in the case of no
lsak and high votlatility fuel, the test will abort. If it rises more modestly the pressure rise rate is assigned a
value based on how fast it rises over the 40 minute interval. The number is filtered using an Exponentially
Weighted Moving Average (EWMA) filter. It may take several tests to cause the target value to rise above
the 0.4 threshold (0 is a perfect pass and 1 is a perfect fail) required to trigger a test "fail" and set p0442.

The other test that is run is the large leak test;

P0455 (large leak)



This test is run while the engine is running.

The car can be started hot or cold but must be;

- running longer than 1000 secs (16 min 40 secs)
- must be warmed up (coolant > 70 C)

- must be idling or moving at less than 5 mph

- 1ank level between 15 and 85%

- Barometer > 74 kPa (altitude < 8500 ft)

The purge solenoid will close. The vent solenoid will close. The tank pressure is monitored and if
stable, the purge solenoid (CPS)} will reopen and draw a vaccum on the tank for as long as 35 secs. The
CPS pulls the tank down to 1.25 kPa below the stabilized starting point. The CPS closes again and the
tank pressure is monitored again. As the pressure rises to 1.1 kPa below the starting point, monitoring
conditions are met and further pressure increase is used to determine any leak rate, This rise is compared
to a model and an orifice diameter is estimated. [f the estimated crifice is greater than .090" a large leak is
determined and the test is flagged "failed" and P0455 is set.

Chris
(with thanks to C.P. Liu for help in this explanation)
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130,

Terry M. Stone
4 10/01/2004 12:06 PM

John and Dave,

To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
Subject: Re: Effect of Condition - Another Update

The 2004 C5 did set the large leak code this morning {P0455). It did leak fuel to the ground again (about

1.5' dia.) during a fill

The fuel tank was removed from the XLR and a non-leaking tank built with suspect material has been
installed. Tt is evaluating this to determine if a leak will develop. They are to send me the data of all of the
leak rate testing and let me know the plan for the XLR.

Terry

Terry M. Stone

Terry M. Stone
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John and Dave,

To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
cc: Daniel R. Stec, Gary E. Pritchard/US/GM/GMC @ GM, George
Nagrant’/US/GM/GMC, John D Tursel/US/GM/GMC @ GM, Paul S.
Chapman/US/GWGMC @ GM, Cynthia M. Cipolla/US/GWGMC @ GM,
James L. Davis/fUS/GM/GMC @ GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Another Update

Tl measured the lsak rate of the XLR tank 1o be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which resulis in a MIL and a "Check Gas Cap" message ¢n the DIC.

Is there anything else you would like done with this car or should | return it to Mllford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small leak tank installed. We will see If the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

Terry M. Stone

HINGHITHEY 00/24/2004 09:16 AM

John,

To: John Murawa/US/GM/GMC
cc: DAVE REEK/US/GM/GMC, Paul S. Chapman/US/GM/GMC @ GM,
George Nagrant/US/GM/GMC, Gary E. Pritchard/US/GM/GMC @ GM,
Daniel R. Stec, John D Tursell/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Update )



Paul and | have asked TI for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at T yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground, The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the car and is going to remove the tank this morning to re-quantify the leak rate.
Woe will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvelte that George is driving was a result of selting the DTCP0422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Miiford to try another tank and evaluate the EONY. | am waiting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM Rag o .
Subject: Re: Effect of Condition - Update

Terry,
Under what conditions did the T] vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa@gm.com
Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC @ GM
09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
Chapman/US/GM/GMC @GM, Gary E. Pritchard/US/GM/GMC @GM

Subject: Effect of Condition - Updale

John,

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.



We installed a LH tank with a leak that was less than .020" (according to Tl) in the XLR. | can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONVY diagnostic enough fimes. | am geing to suggest installing a tank
that Is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone
.. Terry M. Stone To: “Rivenburgh, Mike" <MRivenburgh@US . TIlAuto.com:>

i8] cc: Paul S. Chapman/US/GM/GMC @ GM, Gary E
09/20/2004 11:00 AM : : : :
M: Pritchard/US/GM/GMC @ GM, "Hawley, Dean"

ot
=

<DHawley @ US. TiAutc.com>, "Reginek, Jamie"

<jraginek @US.TIAuto.com=, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:
1. Largest leak rate tank to go inte the Corvelle development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go info the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrotitting at Tl this afternoon. If this is not possible, please send
the tanks {with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



Terry M. Stone To: Stanley Chelsea/US/GM/GMC @GM
._ﬂ;,rj 09/29/2004 03:40 PM Subject: Re: Effect of Condition - Another Update

Stan,

Here's a quick update on who has what cars:
| have 14Y43677 - 2004 C5.

George Nagrant has 12Y5104 - 2002 C5.

TI Automotive has 64Y00589 - 2004 XLR.

They should all be returned to Milford sometime next week. Please contact me if you have any questions.
My Nextel number is 28.

Regards,
Terry

Terry M. Stone

Terry M, Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
D 34 A cc: Daniel R. Ste¢, Gary E. Pritchard/US/GM/GMC @ GM, George
09/28/2004 10:34 AM Nagran/US/GM/GMC, John D Tursel/US/GM/GMC @GM, Paul S.

Chapman/US/GM/GMC@GM, Cynthia M. Cipolla/US/GM/IGMC @ GM,

James L. Davis/lUS/GMWGMC @ GM, David A,
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Another Update

John and Dave,

Tl measured the leak rate of the XLR tank to be around .040" and then re-instalied it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap” message cn the DIC.

Is there anything else you would like done with this car or should | return it to Mliford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

Terry M. Stone
- 09/24/2004 09:16 AM

To; John Murawa/US/GM/GMC

cc: DAVE REEK/US/GM/GMC, Paul S. Chapman/US/GM/GMC @ GM,

George Nagrant/US/GM/GMC, Gary E. Pritchard/US/GM/GMC @ GM,




Ny Daniel R. Stec, John D Tursel/US/GM/GMC @ GM
m Subject: Re: Effect of Condition - Update
John,

Paul and | have asked T for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient tamps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip 1o Ossian, IN and there was no noticeable fuel leaking fo the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then detide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle 1o Milford for Powertrain 10 evaluate the diagnostic {i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTCP8422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". 1
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman, It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stonef/US/GM/GMC @ GM

09/23/2004 11:43 AM e B .
Subject: Re: Effect of Condition - Update

Terry,
Under what conditions did the T| vehicle have fusl on the ground?

John Murawa

Product Investigations
{586)492-6275
john.murawa@gm.com
Terry M. Stone

" Terry M. Stone To: John Murawa/US/GM/GMC @ GM

Pt
i, e FHH 00/23/2004 10:51 AM co: DAVE REEK/US/GM/GMC, George Nagran/US/GM/GMC, Paul S.
et Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @ GM
HEE Subject: Effect of Condition - Update[&]
John,

Prior to installing the fuel tank with the large leak, Tl's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the



verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LH tank with a |leak that was less than .020" (accerding to TI) in the XLR. [ can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns, The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Tetry

Terry M. Stone

" Terry M. Stone To: "Rivenburgh, Mike" <MRivenburgh@US.TIAuto.com>
A5b) . cc: Paul 8. Chapman/US/GM/GMC @GM, Gary E.
09/20/2004 11:00 AM Pritchard/US/GM/GMC @ GM, "Hawley, Dean”

<DHawley@US.TlAuto.com>, "Reginek, Jamie"

<jreginek @ US.TlAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:
1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at T1 this afterncon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



Terry M. Stone Te: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
L 09/28/2004 10:34 AM Subject: Re: Effect of Condition - Another Updale

John and Dave,

TI measured the leak rate of the XLR tank to be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should | return it to Mliford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at T this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

m Terry M. Stone To: John Murawa/US/GM/GMC
) . cc: DAVE REEK/US/GM/GMC, Paul S. Chapman/US/GM/GMC @GM,
09/24/2004 09:16 AM George Nagrant/US/GM/GMC, Gary E. Pritchard/US/GM/GMC @ GM,

Daniel R. Stec, John D TursellUS/GM/GMC@&GM

Subject: Re: Effect of Condition - Update

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

Woe did another fill at T| yesterday on the XLR with a field returned tank which had the smallest (or second
smallest} leak rate of the dozen they measured recently. The effective leak diameter was about .010". It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes [ater) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. Tl still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the resuits).

The SES in the Corvette that George is driving was a result of setting the DTCP8422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
- Terry

John Murawa



John Murawa To: Terry M. Slone/US/IGM/GMC @ GM

09/23/2004 11:43 AM g . .
Subject; Re: Effect of Condition - Update[F)

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa @ gm.com
Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC @GM
- 00/23/2004 10:51 AM c¢: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.

Chapman/US/GM/GMC @ GM, Gary E. PritchardUS/GM/GMC @ GM

Subject: Effect of Condition - Update

John,

Prior to installing the fuel tank with the large leak, Tl's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set, We will check for
codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according to Tl) in the XLR. | can smell fusl in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

" Terry M. Stone To: "Rivenburgh, Mike" <MRivenburgh@ US.TIAuto.com>
= _l.u_ 09/20/2004 11:00 AM cc: Paul 8. Chapman/US/GM/GMC @GM, Gary E.

Pritchard/US/GM/GMC @ GM, "Hawley, Dean”

<DHawley @ US.TlAuto.com:=>, "Reginek, Jamie"

<jreginek @ US.TlAuto.com:, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:



i. Largest loak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, 1 would like to help with the retrofitting at Tl this afternoon. f this is not possible, please send
the tanks {with the test data) with Jamie to the Service Car garage ASAP. Wae will retrofit them there.

Thanks,
Terry



_ Terry M. Stone To: John Murawa/US/GM/GMC @ GM
i b 09/24/2004 09:16 AM Subject: Re: Effect of Condition - Update [

John,

Paul and [ have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". it
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no naticeable fuel leaking o the ground. Yesterday, we filled it again at Tl
and it leaked fusel to the ground. The amount was not measured, but Tl took photos. The spot lsft on the
ground (about 30 minutes later) was about 1' diamster. The flow rate was set at the maximum allowed by
law, 10 GPM. TI slill has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTC P0422 (small leak). Again,
that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". | have
requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a reply
from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM ce. B \
Subject: Re: Effect of Condition - Update

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa @ gm.com
Terry M. Stone

ST Terry M. Stone To: John Murawa/US/GM/GMC @ GM

g . o .
T 09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.

Chapman/US/GM/GMC @ GM, Gary E, Pritchard/US/GM/GMC@GM
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Subject: Effect of Condition - Update Ej

John,

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeif Yeager, mentioned that they ran



another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according fo Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according to Tl} in the XLR. | can smell fuelin
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnoslic has not
detected the leak yet, possibly becauss it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic encugh times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it

Regards,
Terry

Terry M. Stone

S Terry M. Stone To: "Rivenburgh, Mike" <MRivenburgh@US.TlAuto.com>
. U1

in., - 09/20/2004 11:00 AM cc: Paul 8. Chapman/US/GM/GMC @GM, Gary E.

LT - / Pritchard/US/GM/GMC @ GM, "Hawley, Dean”

<DHawley@US.T]Auto.com=, "Reginek, Jamie"

NS
EateX
T

<jreginek @ US.TlAuto.com=, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:

1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at T this afternoon. If this is not possible, please send
- the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry
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Terry M. Stone To: John D TursellUS/GM/GMC @ GM
 09/17/2004 01:15 PM Subject: Re: 2004 MY Evap Dlagnosttcs

1
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John,

| spoke with Carl on this issue and he reminded me that you should have the infc on the XLR diagnostics.
Please read the attached and reply.

He mentioned that the Corvette PCM should detect a small leak (>.020" effective diameter) in about 7 cold
starts on average. A large leak (>.120") should be detected after 2 consecutive cold starts. Is it the same
for the XLR?

Carl could not access the links below to review the eSl files. The eSl documents for the codes are the
same for Corvette and XLR and are in the Word doc. :

2004 C5-XLR P0455 P0422.dc

The link to Sl is on the SPO website:
http://spo.gm.com/

Thanks,
Terry

Terry M. Stone

Terry M. Stone To: Carl Smith/US/GM/GMC
- 09/17/2004 08:16 AM cc: Gary J Halligan/US/GM/GMC @ GM, Paui S.

Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @ GM,

DAVE REEK/US/GM/GMC, John Murawa/US/GM/GMC @GM

Subject: 2004 MY Evap Diagnostics

Carl,

Woe are investigating an issue on certain 2004 MY Corvette and XLR fuel fanks. | need to verify that the
Evap. leak detection diagnostics (large and small) function properly on both vehicles. | also need o
understand that the conditions to set and clear the codes are correct in eSl. Please forward this on to the
proper engineers to verify the conditions in the links below are correct. If possible, please provide leak
detection capabilities for both controllers/vehicles for comparison.

I will be testing tanks that leak in both vehicles soon. [ am trying to locate vehicles for this testing. Do you
have any? If | use a 2002 C5, and we reflash or replace the PCM with the 2004 cals/softwars, will this
work? | will be using a Tech2 and performing the purge/seal test in the Tech2. Do you know what the
effective diameter threshold is that it uses to determine pass/fail? Has there been any development of a
Service Bay Test {SBT) for small leak?

2004 Corvette P0455
http://service.gm.com/serviets/BlobShtmI?ShtmlFile=12187048&psdid=477&evc=sm

2004 Corvette P0442
http://service.gm.com/serviets/BlobShtm|?ShtmiFile=12186898&psdid=477 &evc=sm



2004 XLR P0455
hitp://service.gm.com/serviets/BlobShtml?ShtmiFile=1197444&psdid=423&evc=sm

2004 XLR P0442
http://service.gm.com/serviets/BlobShtml?ShtmliFile=951732&psdid=423&evc=sm

Thanks,
Terry



[ Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
< ) 10/18/2004 10:17 AM Subject: Re: XLR LH2 P0442 and P0455 Diagnostics

Terry M. Stone To: Chris Giles/US/GM/GMC@GM

F 10/18/2004 10:17 AM i ) -
Subject: Re: XLR LLH2 P0442 and P0455 Dlagnostlcs

Thanks for the information. We tested three cars with leaking fuel systems for about two weeks. The only
car to set a small leak code (P0442) was the 2002 C5. The 2004 C5 and 2004 XLR did not set the small
leak code. The leaks grew to the point that allowed the large leak code (P0455) to set.

Terry
Chris Giles
Chris Giles To: Terry M. Stone/US/GM/GMC
. cc: John D Tursell/US/GM/GMGC, Kevin Hier/US/GM/GMC, Chingpo
10/14/2004 06:20 PM Liw/US/GM/GMC, Barbara J. Holland/US/GM/GMC, Gary P
White/US/GM/GMC @ GM
Subject: XLR LH2 P0442 and P0455 Diagnostics
Terry,
The conditions that are required to set the Evap Leak Diagnostics on a GMX215 are as follows;
P0442 (small leak down to .020"} otherwise known as "EQONV"
The engine must be "cold started”; that is ambient temp (Ti1A) must be within 4.5 C of coolant
{TCO)

and the coolant temp must be between 4 C and 30 C at start
Engine must be running longer than ten (10} minutes
Vehicle must have traveled at least 5 kilometers after start
Coolanttemp >70C

Intake air temp must be between 2 C and 32 C

Fuel tank level must be between 15 and 85 % full
Barometer must be > 74Kpa (or altitude less than 8,500 ft)

Approximately 10 secs after shutdown the vent solenoid will close and the ECM will monitor tank
pressure, The pressure signature is tracked for up to 40 minutes. If it rises too fast, as in the case of no
leak and high volatility fuel, the test will abort. If it rises more modestly the pressure rise rate is assigned a
value based on how fast it rises over the 40 minute interval. The number is filtered using an Exponentially
Weighted Moving Average (EWMA) filter. It may take several tests to cause the targel value to rise above
the 0.4 threshold (0 is a perfect pass and 1 is a perfect fail) required to trigger a test "fail" and set p0442.

The other test that is run is the large leak test;

P0455 (large leak)



This test is run while the engine is running.

The car ¢an be started hot or cold but must be;

- running lenger than 1000 secs (16 min 40 secs)
- must be warmed up (coolant > 70 C)

- must be idling or moving at less than 5 mph

- tank level between 15 and 85%

- Barometer > 74 kPa (altitude < 8500 ft)

The purge solenoid will close. The vent solenoid will close. The tank pressure is monitored and if
stable, the purge solenold (CPS) wlll reopen and draw a vaccum on the tank for as long as 35 secs. The
CPS pulls the tank down to 1.25 kPa below the stabilized starting point. The CPS closes again and the
tank pressure is monitored again. As the pressure rises to 1.1 kPa below the starting point, monitoring
conditions are met and further pressure Increase Is used to determine any leak rate. This rise is compared
to a model and an orifice diameter is estimated. If the estimated orifice is greater than .090" a large leak is
determined and the test is flagged "failed" and P0455 is set.

Chris
{with thanks to C.P. Liu for help in this explanation)



Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE BEEK/USIGM/GMC
] 10/01/2004 12:06 PM Subject: Re; Effect of Condition - Another Update

-

John and Dave,

The 2004 C5 did set the large leak code this morning (P0455). It did leak fuel to the ground again (about
1.5' dia.) during a fill.

The fuel tank was removed from the XLR and a non-leaking tank built with suspect material has been
installed. Tlis evaluating this to determine if a leak will develop. They are to send me the data of all of the
leak rate testing and let me know the plan for the XLR.

Terry

Terry M. Stone

WL " Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
W L T . cc: Daniel R. Stec, Gary E. Prilchard/US/GM/GMC @ GM, George
RSN 09/28/2004 10:34 AM Nagrant/US/GM/GMC, John D TursellUS/GM/GMC @GM, Paul S.
a8 Chapman/US/GM/GMC @GM, Cynthia M. Cipolla/US/GM/GMC @ GM,

James L. Davis/US/GM/GMC @ GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Another Update [

John and Dave,

Tl measured the leak rate of the XLR tank to be arcund .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should | return it to Mliford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at T this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

Terry M. Stone
] ) To: John Murawa/US/GM/GMC
; 09/24/2004 09:1
\ 9/24/2004 09:16 AM cc: DAVE REEK/US/GM/GMC, Paul 8. Chapman/US/GM/GMC @ GM,
HAPEL George NagranVUS/GM/GMC, Gary E. Pritchard/US/GM/GMC @GM,
o Daniel R. Stec, John D Tursell/US/GM/GMC@GM
Subject: Re: Effect of Condition - Update




Paul and | have asked Ti for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

Woe did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010", [t
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the car and is going to remove the tank this morning to re-quantify the leak raie.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the resulits).

The SES in the Corvette that George is driving was a result of setting the DTCP8422 P0442 (smali leak).
Again, that car is a 2002 MY, prior to EONY where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. [t wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM e . .
Subject: Re: Effect of Condition - Updale

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa @ gm.com
Terry M. Stone

N e Y M- Stone To: John Murawa/US/GM/GMC @ GM
TN b 09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
ot m-hy’;—“ Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @GM
T Subject: Effect of Gondition - Update [

John,

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to T) testing) in
the 2002 MY Corvelte. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.



We installed a LH tank with a leak that was less than .020" (according to Ti) in the XLR. | can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

Terry M. Stone To: “Rivenburgh, Mike" <MRivenburgh@ US.TlAuto.com>
- 00/20/2004 11:00 AM cc: Paul S. Chapman/US/GM/GMC @GM, Gary E.

Pritchard/US/GM/GMC @ GM, "Hawley, Dean"”

ESany” SE1E

<DHawley @ US.TIAufo.com>, "Reginek, Jatmie"

<jreginek @ US.TlAuto.com>, DAVE REEK/AUS/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject; Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be relrofitted into vehicles to evaluate the following:

1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at Tl this afternoon. [f this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrafit them there.

Thanks,
Terry



e .. Terry M. Stone To: Stanley Chelsea/US/GM/GMC @GM
j»"” .= ﬁ 09/29/2004 03:40 PM Subject: Re: Effect of Condition - Another Update[Z]

Stan,

Here's a quick update on who has what cars:
[ have 14Y43677 - 2004 C5.

George Nagrant has 12Y5104 - 2002 C5.

Tl Automotive has 64Y00589 - 2004 XLR.

They should all be returned to Milford sometime next week. Please contact me if you have any questions.
My Nextel number is 28.

Regards,
Terry

Terry M. Stone

,, Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
. cc: Daniel R. Stec, Gary E. Pritchard/US/GM/GMC @GM, George
/. 09/28/2004 10:34 AM NagranV/US/GM/GMC, John D Tursel/US/GM/GMG @ GM, Paul S.
Chapman/US/GM/GMC @ GM, Cynthia M. Cipolla/US/GM/GMC @ GM,
James L. Davis/US/GM/GMC @ GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Another Update[)

John and Dave,

Tl measured the leak rate of the XLR tank to be around .040" and then re-installed 1t into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should | return it to Mllford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

. __Terry M. Stone

i ) ) To: John Murawa/US/GM/GMC

-  09/24/2004 09:16 AM cc: DAVE REEK/US/GM/GMC, Paul S. Chapman/US/GMWGMC @ GM,
George Nagrant/US/GM/GMC, Gary E. Pritchard/US/GM/GMGC @ GM,

——

R
)




Daniel R. Stec, John D Tursel/US/GM/GMC @ GM

\fp%ﬁﬂ:}, ' Subject: Re: Effect of Condition - Update[&)
John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions; 10 GPM, 9 RVP, ambient temps.

Woe did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010", It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at T!
and it leaked fuel to the ground. The amount was not measured, but Tl took phetos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow raie was set al the maximum allowed by
law, 10 GPM. TI still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnoslic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTCRg422 P0442 (smail [eak).
Again, that car is a 2002 MY, prior fo EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am walting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @GM

09/23/2004 11:43 AM e , .
Subject: Re: Effect of Condition - Update

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa @gm.com
Terry M. Stone

S L _ Terry M. Stone To: John Murawa/US/GM/GMC @ GM
LG ) 09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
BRREadis, an et Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @GM

I
i
IRNY

Subject: Effect of Condition - Update[&)

John,

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the



verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according to TI) in the XLR. | can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak vet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can delect it.

Regards,
Terry

Terry M. Stone -

_ Terry M. Stone Te: "Rivenburgh, Mike" <MRivenburgh@US.TlAuto.com>
) 09/20/2004 11:00 AM cc; Paul S. Chapman/US/GM/GMC @GM, Gary E.

Pritchard/US/GM/GMC @GM, "Hawley, Dean”

<DHawley @US.T|Auto.com>, "Reginek, Jamie"

<jreginek@US.TIAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject; Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:

1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallesl leak rate tank to go into the XLR to evaluate the vehicie's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at Ti this afternoon. [f this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



_Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
09/28/2004 10:34 AM Subject: Re: Effect of Condition - Another Update[H

\-—ﬁ

John and Dave,

Tl measured the leak rate of the XLR tank to be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should | return it to Milford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at T this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

b Terry M. Stone To: John Murawa/US/GM/GMC

By, i 04/0 : c¢: DAVE REEK/US/GM/GMC, Paul 8. Chapman/US/GM/GMC@GM,

" 7 09/24/2004 09:16 AM George NagranlUS/GM/GMC, Gary E. Pritchard/US/GM/GMC @GM,
aeue) Daniel R. Stec, John D TurselfUS/GM/GMC @GM

Subject: Re: Effect of Condition - Updaie

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

Woe did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". It
did not [eak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot [eft on the
ground {about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the car and is going to remova the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTCP8422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". [
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa



Terry,
Under what conditions did the TI vehicle have fusl on the ground?

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM cc 5
Subject: Re: Effect of Condition - Update [B)

John Murawa

Product [Investigations
(586)492-6275
john.murawa @ gm.com
Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC @ GM

) 09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMG, George Nagrant/US/GM/GMC, Paul S.

Chapman/US/GM/GMC@GM, Gary E. Pritchard/US/GM/GMC @ GM

Subject: Effect of Condilion - Update

John,

Prior to installing the fuel tank with the large leak, Tl's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according to TI) in the XLR. | can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to conflrm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

Terry M. Stone To: “Rivenburgh, Mike" <MRivenburgh@US.TiAuto.com>

X
T

At

)

) . cc: Paul 8. Chapman/US/GM/GMC@GM, Gary E.
09/20/2004 11:00 AM '
- Pritchard/US/GM/GMC @ GM, "Hawley, Dean"

<DHawley @ US.TIAuto.com>, "Reginek, Jamig"

Mike,

<jreginek@US.TlAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject: Request for Tanks and Retrofit

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:



1. Largest leak rate tank te go into the Corvette development car to evaluate the effect of the condition.
2. Smaliest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at Ti this afterncon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Tetry



_ Terry M. Stone To: John Murawa/US/GM/GMC @ GM
',:[ 09/24/2004 09:16 AM Subject: Re: Effect of Condition - Update[2)

-l

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at T1 yesterday on the XLR with a field returned tank which had the smallest {or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Osstan, IN and there was no noticeable fusl leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
lsak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results),

The SES in the Corvette that George is driving was a result of seiting the DTC P0422 (small leak). Again,
that car is a 2002 MY, prior to EONV where the requirement Is to find leaks larger than .040". | have
requested a 2004 MY C5 from Milford to try ancther tank and evaluate the EONV. | am waiting for a reply
from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM _cC B .
Subject: Re: Effect of Condition - Update [

\
Terry,
Under what conditions did the TI vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa@ gm.com
Terry M. Stone

by AT _ Terry M. Stone To: John Murawa/US/GM/GMC @ GM
TP 59/09/9004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
- Chapman/US/GM/GMC @GM, Gary E. Pritchard/US/GM/GMC @GM

Subject: Effect of Condilion - Updale

j=-

John,

Prior 1o installing the fuel tank with the large leak, Tl's Lab Manager, Jeff Yeager, mentioned that they ran



another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank {around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according to Tl) in the XLR. | can smell fuel in
and around the vehicle, mostly at stops, espaclally after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

Terry M. Stone To: "Rivenburgh, Mike” <MRivenburgh@US.TiAuto.com:

S 09/20/2004 11:00 AM cc: Paul S. Chapman/US/GM/GMC @ GM, Gary E.
[ 09720/ Pritchard/US/GM/GMC @ GM, "Hawley, Dean"

<DHawley@US.TlAuto.com>, "Reginek, Jamie®

<jreginek@US.TIAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject; Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofilted into vehicles to evaluate the following:

1. Largest leak rafe tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

It possible, [ would like to help with the retrofitting at Ti this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



" Terry M. Stone To: John D TurselVUS/GM/GMC @GM

‘i et ENENECs . . . . I
; ) 09/17/2004 01:15 PM Subject: Re: 2004 MY Evap Dlagnost:cs

John,

I spoke with Carl on this issue and he reminded me that you should have the info on the XLR diagnostics.
Please read the altached and reply.

He mentioned that the Corvette PCM should detect a small leak (>.020" effective diameter) in about 7 cold
starts on average. A large leak (>.120") should be detected after 2 consecutive cold staris. [s it the same
for the XLR?

Carl could not access the links below to review the eSl files. The eS| documents for the codss are the
same for Corvette and XLR and are in the Word doc.

2004 C5-XLR P0455 P0422.dc

The link to Sl is on the SPO website:
http:/fspo.gm.com/

Thanks,
Terry

Terry M. Stone

Terry M. Stone To: Carl Smith/US/GM/GMC
] cc: Gary J Halligan/US/GM/GMC @ GM, Paul S.

 09/17/2004 08:16 AM
0%/ Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @GM,

DAVE REEK/US/GM/GMC, Jehn Murawa/US/GM/GMC @ GM

Subject; 2004 MY Evap Diagnostics

Carl,

We are investigating an issue on certain 2004 MY Corvelte and XLR fuel tanks. | need to verify that the
Evap. leak delection diagnostics {large and small) function propetly on both vehicles. | also need to
understand that the conditions to set and clear the codes are correct in eSl. Please forward this on to the
proper engineers to verify the conditions in the links below are correct. If possible, please provide leak
detection capabilities for both controllersfvehicles for comparisan.

I will be testing tanks that leak in both vehicles soon. | am trying to locate vehicles for this testing. Do you
have any? If | use a 2002 C5, and we reflash or replace the PCM wilh the 2004 cals/software, will this
work? [ will be using a Tech2 and performing the purge/seal test in the Tech2. Do you know what the
effective diameter threshold is that it uses to determine pass/fail? Has there been any development of a
Service Bay Test (3BT) for small leak?

2004 Corvette P0455
hitp://service.gm.com/serviets/BlobShtmI?ShtmiFile=1218704&psdid=477&evc=sm

2004 Corvette P0442
http://service.gm.com/serviets/BlobShtm[?ShimiFile=1218689&psdid=477 &eve=sm



2004 XLR P0455
http://service.gm.com/serviets/BlobShtml?ShtmiFile=11874448&psdid=4238evc=sm

2004 XLR P0442
http://service.gm.com/serviets/BlobShtml?ShtmiFile=951732&psdid=423&eve=sm

Thanks,
Terry



_ Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
]f). 10/18/2004 10:17 AM Subject: Re: XLR LH2 P0442 and P0455 Diagnostics

r hE::

] ﬂ_Terry M. Stone To: Chris Giles/US/GM/GMC @GM
- 10/18/2004 10:17 AM cc: 5
;é: Subject: Re: XLR LH2 P0442 and P0455 Diagnostics(Z)

Thanks for the information. We tested three cars with leaking fuel systems for about two weeks. The only
car to set a small leak code {P0442) was the 2002 C5. The 2004 C5 and 2004 XLR did not set the small
leak code. The leaks grew to the point that allowed the large leak code (P0455) to set.

Terry
Chris Giles
Chris Giles To: Terry M. Stone/US/IGMW/GMC
10/14/2004 06:20 PM cc: John D TursellUS/GM/GMC, Kevin Hier/US/GM/GMC, Chingpo
Liuw/US/GM/GMC, Barbara J. Holland/US/GM/GMC, Gary P
White/US/GM/GMC @ GM
Subject: XLR LH2 P0442 and P0455 Diagnhostics
Terry,

The conditions that are required to set the Evap Leak Diagnostics on a GMX215 are as follows;
P0442 (small leak down to .020"} otherwise known as "EONV"

The engine must be "cold started”; that Is amblent temp (TIA) must be within 4.5 C of coolant
(TCO)

and the coolant temp must be between 4 C and 30 C at start

Engine must be running longer than ten (10) minutes

Vehicle must have traveled at least 5 kilometers after start

Coolanttemp >70C

Intake air temp must be between 2 Cand 32 C

Fuel tank level must be between 15 and 85 % full

Barometer must be > 74Kpa (or altitude less than 8,500 ft)

Approximately 10 secs after shutdown the vent solenoid will close and the ECM will monitor tank
pressure. The pressure signature is tracked for up to 40 minutes. If it rises too fast, as in the case of no
feak and high volatility fuel, the test will abort. If it rises more modestly the pressure rise rate is assigned a
value based on how fast it rises over the 40 minute interval. The number is filtered using an Exponentially
Weighted Moving Average (EWMA) filter. It may fake several tests to cause the target value to rise above
ihe 0.4 threshold (0 is a perfect pass and 1 is a perfect fait) required to trigger a test "fail" and set p0442.

The other test that is run is the large leak test;

P0455 (large leak)



This test is run while the engine 1s running.

The car can be started hot or cold but must be;

- running lenger than 1000 secs (16 min 40 secs)
- must be warmed up (coolant > 70 C)

- must be idling or moving at less than 5 mph

- tank leve! between 15 and 85%

- Barometer > 74 kPa (altitude < 8500 f1)

The purge solenoid will close. The vent solenoid will close. The tank pressure is monitored and if
stable, the purge solenoid (CPS) will reopen and draw a vaccum on the tank for as long as 35 secs. The
GPS pulls the tank down to 1,25 kPa below the stabilized starting point. The CPS closes again and the
tank pressure is monitored again. As the pressure rises to 1.1 kPa below the starting point, monitoring
conditions are met and further pressure increase is used to determine any leak rate. This rise is compared
to a model and an orifice diameter is estimated. If the estimated orifice is greater than .090" a large leak is
determined and the test is flagged "failed" and P0455 is set.

Chris
(with thanks to C.P. Liu for help in this explanation)



T Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
e /: 10/01/2004 12:06 PM Subject: Re: Effect of Condition - Ancther Updale

- r

b A

John and Dave,

The 2004 C5 did set the large leak code this morning (P0455). It did leak fuel to the ground again (about
1.5" dia.) during a fill.

The fuel tank was removed from the XLR and a non-leaking tank built with suspect material has been
installed. Tl is evaluating this to determine if a leak will develop. They are to send me the data of all of the
leak rate tesling and let me know the plan for the XLR.

Terry

Terry M. Stone

St Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC

|- . cc: Daniel R. Stec, Gary E. Pritchard/US/GM/GMC @ GM, George

NG A 09/28/2004 10:34 AM Nagrant/US/GM/GMG, John D Tursel/US/GM/GMGC @ GM, Paul S.
THH - Chapman/US/GM/GMC @ GM, Cynthia M. Cipolla/US/GM/GMC @ GM,

James L. Davis/US/GM/GMC @ GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC @ GM
Subject: Re: Effect of Condilion - Another Update

John and Dave,

Tl measured the leak rate of the XLR tank to be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should | return it to Milford?

MPG Development has provided a 2004 G5 for further evaluation. The car should be at Tl this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

Terry M. Stone
L ) 09/24/2004 09-16 AM To: John Murawa/US/GM/GMGC

cc: DAVE REEK/US/GM/GMG, Paul S. Chapman/US/GM/GMC @ GM,

I
iy George Nagrant/US/GM/GMC, Gary E. Pritchard/US/GMW/GMC @GM,

Daniel R. Stec, John D TursellUS/GM/GMC @GM
Subject: Re: Effect of Condition - Update

John,



Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet delected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the resuits).

The SES in the Corvetts that George Is driving was a resuit of setting the DTCP8422 P0442 (small leak}.
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040", [
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. [t wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC@GM

09/23/2004 11:43 AM oc " \
Subject: Re: Effect of Condition - Update

Terry,
Under what conditions did the TI vehicle have fuel on the ground?

John Murawa

Product Investigations
{586)492-6275
john.murawa@gm.com
Terry M. Stone

_ Terry M. Stone To: John Murawa/US/GM/GMC @ GM
) 09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paui S.

) Chapman/US/GM/GMC @GM, Gary E. Pritchard/US/GM/GMC @GM

Subject: Effect of Condition - Update[3)

Prior to installing the fuel tank with the large leak, Tl's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no nead to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.



We installed a LH tank with a leak that was less than .020" (according to T1) in the XLR, 1 can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak vet, possibly because 1t Is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

Mgl Terry M. Stone To: "Rivenburgh, Mike®* <MRivenburgh@US.TlAuto.com:
i, - 09/20/2004 11:00 AM c¢: Paut S. Chapman/US/GM/GMC @ GM, Gary E.
] 35%4s Pritchard/US/GM/GMC @ GM, "Hawley, Dean"
H 'lr’ﬁf- <DHawley @ US.TIAuto.com>, "Reginek, Jamie"
1 31 ~

<jreginek@US.TIAuto.com=, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:

1. Largest leak rate tank to go into the Corvette development car to evaluate the effact of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at TI this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



T

,. Terry M. Stone
ﬁu 09/29/2004 03:40 PM

Stan,

To: Stanley Chelsea/US/GM/GMC @GM
Subject: Re: Effect of Condition - Another Update

Here's a quick update on who has what cars:

I have 14Y43677 - 2004 C5.

George Nagrant has 12Y5104 - 2002 C5.

TI Automotive has 64Y00589 - 2004 XLR.

They should all be returned to Milford sometime next week. Please contact ma if you have any questions.

My Nextel number is 28.

Regards,
Terry

Terry M, Stone

__Terry M. Stone

LT 09/28/2004 10:34 AM

John and Dave,

To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
cc: Daniel R. Stec, Gary E. Pritchard/US/GM/GMC @ GM, George
Nagrant/US/GM/GMC, John D Tursel/US/GM/GMC @ GM, Paul S.
Chapman/US/GM/GMC @ GM, Cynthia M. Cipolla/US/GM/GMC @ GM,
James L. Davis/US/GM/GMGC @ GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Another Update[H)

TI measured the leak rate of the XLR tank to be around .040" and then re-instalied it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnestic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap” message on the DIC.

Is there anything else you would like done with this car or should | return it to Miiford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at T this morning to
have a small leak tank instalted. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

_ Terry M. Stone
f 00/24/2004 09:16 AM

To: John Murawa/US/GM/GMC
cc: DAVE REEK/US/GM/GMC, Paul S. Chapman/US/GM/GMC @ GM,
George Nagrant/US/GM/GMC, Gary E. Pritchard/US/GM/GMC @ GM,



Daniel R. Stec, John D Tursel/US/GM/GMC @GM
Subject: Re: Effect of Condition - Update

Paul and [ have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fll at T yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". |t
did not leak tuel to the ground when filled at Tt on Monday. Dan Stec and | did 2 fills on Tuesday during a
frip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the car and is going to remove the tank this morning to re-quantify the leak rate.
Wae will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the resuits).

The SES in the Corvette that George is driving was a result of setting the DTCR422 P0442 (small leak).
Again, that car is a 2002 MY, pricr to EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM e o .
Subject: Re: Effect of Condition - Updale

Terry,
Under what conditions did the TI vehicle have fuel on the ground?

John Murawa

Product Investigations
{586)492-6275
john.murawa @gm.com
Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC@GM
- 09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul 8.
Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @ GiM

Subject: Effect of Condition - Update B

John,

Prior to installing the fuel tank with the large leak, Tl's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the



verbatims may he accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another smali leak tank (around .030" effective diameter, according to Tl testing) In
the 2002 MY Corvette. That Corvelte does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according to TI) in the XLR. | can smell fuel in
and around the vehicle, moslly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

T Terry M. Stone To: "Rivenburgh, Mike® <MRivenburgh@ US.TlAuto.com>

T ) 09/20/2004 11:00 AM cc. Paul 5, Chapman/US/GM/GMGC@GM, Gary E.
L TN é 0 Pritchard/US/GM/GMC @ GM, "Hawley, Dean”
ITH A j]-l ek <DHawley@US.T|Auto.com>, "Reginek, Jamie"

o e <jreginek@US8.TlAuto.com:, DAVE REEK/US/GM/GMC, John

Murawa/US/GM/GMC @ GM
Subject: Request for Tanks and Retrofit
Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:
1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, [ would like to help with the retrofitting at Tl this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



7 Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
) 00/98/9004 10:34 AM Subject: Re: Effect of Condition - Another Update [

.

John and Dave,

Tl measured the leak rate of the XLR tank to be around ,040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should | return it to Miliord?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tt this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

,, Terry M. Stone To: John Murawa/US/GM/GMC
't . ce: DAVE REEK/US/GMWGMC, Paul S. Chapman/US/GM/GMC @GM,
o4 09/24/2004 09:16 AM George Nagrant/US/GM/GMG, Gary E. Pritchard/US/GM/GMC @ GM,

.

Daniel R. Stec, John D Tursel/US/GM/GMC @ GM

Subject: Re: Effect of Condition - Update[3)

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

Woe did another fill at Tl yesterday on the XLR with a field returned tank which had the smaliest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". 1t
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and thers was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photes. The spot left on the
ground (about 30 minutes later}) was about 1' diameter. Ths flow rate was set at the maximum allowed by
faw, 10 GPM. Tl still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we ¢an
force the EQONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTCR0422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040", |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EQONV. | am waiting for a
reply from Dave Wickman. [t wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa



John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM _ca - -
Subject: Re: Effect of Condition - Update

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa @gm.com
Terry M. Stone

et _Terry M. Stone To: John Murawa/US/GM/GMC @ GM
RN =
T ) . cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
By ] 09/23/2004 10:51 AM '
i ChapmaryUS/GM/GMC@GM, Gary E. Pritchard/US/GMWGMC @GM
T Subject: Effect of Condition - Update[S)

John,

Prior 1o installing the fuel tank with the large leak, Tl's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbalims may be accurate. With that confirmation, there was no need to Install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according tc Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according to Tl) in the XLR. | can smell fuel in
and around the vehicle, mostly at slops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

Terry M. Stone To: "Rivenburgh, Mike" <MRivenburgh@ US.TlAulo.com:=

) 09/20/2004 11:00 AM cC: Pal_Jl S. Chapman/US/GM/GMC @ GM, Gary E.

- Pritchard/US/GM/GMC @ GM, "Hawley, Dean”
<DHawley@US.TIAuto.com=, "Reginek, Jamie"
<jreginek@US.TlAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @GM

Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:



1. Largest leak rate tank 1c go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, 1 would like to help with the retrofitting at T this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



rbt Terry M. Stone To: John Murawa/US/GM/GMC @ GM
- 09/24/2004 09:16 AM Subject: Re: Effect of Condition - Update[§)

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or secend
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noliceable fuel leaking to the ground. Yesterday, we filled it again at Ti
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameler. The flow rate was set at the maximum allowed by
law, 10 GPM. Tl still has the car and is geing to remove the tank this morning to re-quantify the leak rate.
Woe will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want 1o get the vehicle to Milford for Powertrain to evaluate the diagnostic {i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvetie that George is driving was a result of setting the DTC P0422 {small leak). Again,
that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". | have
requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a reply
from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgancy.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @GM

09/23/2004 11:43 AM o . \
Subject: Re: Effect of Condition - Update

Terry,
Under what conditions did the Ti vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa @ gm.com
Terry M, Stone

g Terry M. Stone To: John Murawa/US/GM/GMC @ GM
W) 00000004 10:51 AM cc: DAVE REEK/US/GMWGMC, George Nagrant/US/GM/GMC, Paul S.

:
LR

Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @ GM

NI
L.}
T

Subject: Effect of Condition - Update ]

John,

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jetf Yeager, mentioned that they ran



another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no nead to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

Woe installed a LH tank with a leak that was less than .020" (according to TI) in the XLR. | can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .02Q" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone
Terry M. Stone To: "Rivenburgh, Mike" <MRivenburgh@ US.TlAuto.com:

HH . cc: Paul 8. Chapman/US/GM/GMC @ GM, Gary E.
09/20/2004 11:.00 AM
AL Pritchard/US/GM/GMC @ GM, "Hawley, Dean”

<DHawley @US.TlAuto.com>, "Reginek, Jamie"

<jreginek@US.TIAuto.com:, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofiited into vehicles to evaluate the following:
1. Largest [eak rate tank to go Into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at Tl this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will refrofit them therse.

Thanks,
Terry



Terry M. Stone To: John D Tursel/US/GM/GMC @ GM

T
0T = o s . . I
i 09/17/2004 01:15 PM Subject: Re: 2004 MY Evap Dragnoshcs

Wl i

John,

| spoke with Carl on this issue and he reminded me that you should have the info on the XLR diagnostics.
Please read the aitached and reply.

He mentioned that the Corvette PCM should detect a small leak (>.020" effactive diameter) in about 7 cold
starts on average. A large leak (>.120") should be detected after 2 consecutive cold starts. Is it the same
for the XLR?

Carl could not access the links below to review the &Sl files. The eS| decuments for the codes are the
same for Gorvette and XLR and are in the Word doc.

2004 C5-XLR P0455 P0422.dc

The link to eSl is on the SPO website:
hitp://spo.gm.com/

Thanks,
Terry

Terry M. Stone

Terry M. Stone To: Carl Smith/US/GM/GMC
¥ cc: Gary J Halligan/US/GM/GMG @ GM, Paul 5.

09/17/2004 08:16 AM Chapman/US/GM/GMC @GM, Gary E. Pritchard/US/GM/GMC @ GM,
DAVE REEK/US/GM/GMC, John Murawa/US/GM/GMC @ GM

Subject: 2004 MY Evap Diagnostics

Carl,

We are investigating an issue on certain 2004 MY Corvette and XLR fuel tanks. | need to verify that the
Evap. leak detection diagnostics (large and small) function properly on both vehicles. | also need to
understand that the conditions to set and clear the codes are correct in eSl. Please forward this on to the
propsr enginesers to verify the conditions in the links below are correct. If possible, please provide leak
detection capabilities for both controllers/vehicles for comparison.

| will be testing tanks that leak in both vehicles soon. 1am trying to locate vehicles for this testing. Do you
have any? If | use a 2002 C5, and we reflash or replace the PCM with the 2004 cals/software, will this
work? | will be using a Tech2 and performing the purge/seal test in the Tech2. Do you know what the
effective diameter threshold is that it uses to determine pass/ail? Has there been any development of a
Service Bay Test (SBT) for small leak?

2004 Corvette P0455
http:/service.gm.com/servlets/BlobShtml?ShtmiFile=1218704&psdid=477&evc=sm

2004 Corvette PQ442
http://service.gm.com/servlets/BlobShtml?ShtmiFile=1218689&psdid=477&evc=sm



2004 XLR P0455
http://service.gm.com/serviets/BlobShiml?ShimlFile=11974448&psdid=423&evc=sm

2004 XLR P0442
http:/service.gm.com/servists/BlobShtml|?ShtmiFile=951732&psdid=4238&evc=sm

Thanks,
Terry



T _ Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC

i SE3ERTES iect: Re: i i
it ? 10/18/2004 10:17 AM Subject: Re: XLR LH2 P0442 and P0455 Diagnostics

a1, Terry M. Stone To: Chiis Giles/US/GM/GMC @GM
1T 10/18/2004 10:17 AM ce: _
AT “Ef@;gg” Subject: Re: XLR LH2 P0442 and P0455 Diagnostics[2)

Chris,

Thanks for the information. We tested three cars with leaking fuel systems for about two weeks. The only
car to set a small leak code (P0442) was the 2002 C5. The 2004 C5 and 2004 XLR did not set the small
leak code. The leaks grew to the point that allowed the large leak code (P0455) to set.

Terry
Chris Giles
Chris Giles To: Terry M. Stone/US/GM/GMC
. cc: John D TursellUS/GM/GMC, Kevin Hier/US/GM/GMC, Chingpo
10714/2004 06:20 PM Liv/US/GM/GMC, Barbara J. Holland/US/GM/GMC, Gary P
White/US/GM/GMC @ GM
Subject: XLR LH2 P0442 and P0455 Diagnostics
Terry,
The conditions that are required to set the Evap Leak Diagnostics on a GMX215 are as follows;
P0442 (small leak down to .020") otherwise known as "EQNV*
The engine must ba "cold started"; that is ambient temp (T1A) must be within 4.5 C of coolant
{TCQ)

and the coolant temp must be between 4 C and 30 C at start
Engine must be running longer than ten (10) minutes

" Vehicle must have traveled at least 5 kilometers after start
Coolant temp > 70 C
Intake air temp must be between 2 C and 32 C
Fuel tank level must be between 15 and 85 % full
Barometer must be > 74Kpa (or altitude less than 8,500 ft)

Approximately 10 secs after shutdown the vent solenoid will close and the ECM will monitor tank
pressure. The pressure signature is tracked for up to 40 minutes. If it rises too fast, as in the case of no
leak and high volatility fuel, the test will abort. If it rises more modestly the pressure rise rate is assigned a
value based on how fast it rises over the 40 minute interval. The number is filtered using an Exponentially
Weighted Moving Average (EWMA) filter. It may take several tests to cause the target value to rise above
the 0.4 threshold (0 is a perfect pass and 1 is a perfect fall) required to trigger a test "fail" and set p0442.

The other test that is run is the large leak test;

PQ0455 (large leak)



This test is run while the engine is running.

The car can be started hot or cold but must be;

- running longer than 1000 secs (16 min 40 secs)
- must be warmed up (coolant > 70 C}

- must be idling or moving at less than 5 mph

- tank level between 15 and 85%

- Barometer > 74 kPa (altitude < 8500 ft)

The purge solenold will close. The vent solenoid will close. The tank pressure is monitored and if
stable, the purge solencid (CPS) will reopen and draw a vaccum on the tank for as long as 35 secs. The
CPS pulls the tank down to 1.25 kPa below the stabilized starting point. The CPS closes again and the
tank pressure is monitored again. As the pressure rises to 1.1 kPa below the starting point, monitoring
conditions are met and furher pressure increase is used to defermine any leak rate. This rise is compared
to a mode! and an orifice diameter is estimated. If the estimated orifice is greater than .090" a large leak is
determined and the test is flagged "failed" and P0455 is set.

Chris
(with thanks to C.P. Liu for help in this explanation)



y Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
! 10/01/2004 12:06 PM Subject: Re: Effect of Condition - Another Update 2]

John and Dave,

The 2004 C5 did set the large leak code this marning (P0455). It did leak fuel to the ground again (about
1.5' dia.) during a fill.

The fuel tank was removed from the XLR and a non-leaking tank built with suspect material has been
installed. Tlis evaluating this to determine if a leak will develop. They are to send me the data of all of the
leak rate testing and let me know the plan for the XLR.

Terry

Terry M. Stone

e 1 Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
. | : cc: Daniel R. Stec, Gary E. Pritchard/US/GM/GMC @ GM, George
09/28/2004 10:34 AM Nagrant/US/GM/GMC, John D Tursell/US/GM/GMC @GM, Paul S.
1 Chapmar/US/GM/GMC @GM, Cynihia M. Cipolla/US/GM/GMC @ GM,
s James L, Davis/US/GM/GMC @ GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC@GM
Subject: Re: Effect of Condition - Another Update

John and Dave,

TI measured the leak rate of the XLR tank to be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should | return it 1o Mliford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

Terry M. Stone
T - . To: John Murawa/US/GM/GMC
- 08/24/2004 09:16 AM cc: DAVE REEK/US/GWGMC, Paul S. Chapman/US/GIWGMC@GM,
George Nagran/US/GM/GMC, Gary E. Prilchard/lUS/GM/GMC @ GM,
Daniel R. Stec, John D Tursel/US/GM/GMC@GM
Subject: Re: Effect of Gondition - Updale

=

et
-

John,



Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010", |t
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. Tl still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTCPR0422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 1o explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ G

09/23/2004 11:43 AM G = .
Subject: Re: Effect of Condition - Update

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa@gm.com
Terry M. Stone

Stttk 1T M- Stone To: John Murawa/US/GM/GMC @ GM
j_;rﬁ'u’ HH) 49/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
4T ' Chapman/US/GM/GMC @GM, Gary E. Pritchard/US/GM/GMC @GM

{
HH Subject: Effect of Condition - Update[S)

John,

Prior to installing the fuel tank with the large leak, Tl's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank {around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.



We installed a LH tank with a leak that was less than .020" (according to TI} in the XLR. | can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibiy bacause it is smaller than .020" effective diameter, or it has not bean within
the parameters required to run the EONV diagnostic enough times. | am going to suggest inslalling a tank
that is larger than .020" to confirm the diagnostic can detect it

Regards,
Terry

Terry M. Stone

AT Terry M. Stone To: "Rivenburgh, Mike" <MRivenburgh@US.TIAuto.com>
ki . . cc: Paul 8. Chapman/US/GM/GMC @ GM, Gary E.
4 ;L_‘l,i‘:?{;0912012004 11:00 AM Pritchard/US/GM/GMC @ GM, “Hawley, Dean”
Hu a8 jli‘ £ <DHawley @ US.TlAuto.com:, "Reginek, Jamie"
r H <jreginek@US.TIAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @GM
Subject: Request for Tanks and Retrofit
Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:
1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at T1 this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofil them there.

Thanks,
Terry



Terry M. Stone To: Stanley Chelsea/US/GM/GMC @ GM
J_. 09/29/2004 03:40 PM Subject: Re: Effect of Condition - Another Update

Stan,

Here's a quick update on who has what cars:
| have 14Y43677 - 2004 C5.

George Nagrant has 12Y5104 - 2002 C5.

Tl Automotive has 64Y00589 - 2004 XLR.

They should all be returned to Milford sometime next week. Please contact me if you have any questions.
My Nextel number is 28.

Regards,
Terry

Terry M. Stone
Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC

). 0:34 AM cc: Dantel R. Stec, Gary E. Prilchard/US/GM/GMC @GM, George
09/28/2004 1 Nagrant/US/GM/GMC, John D Tursell/US/GM/GMC @ GM, Paul S.

Chapman/US/GM/GMC @GM, Cynthia M. Cipolla/US/GM/GMC @ GM,

James L. Davis/lUS/GM/GMC @ GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Another Update[3)

John and Dave,

Tl measured the leak rate of the XLR tank to be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. it may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should | return it to Mllford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small [sak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

_Terry M. Stone
qugas 1— 09/24/2004 09:16 AM To: John Murawa/US/GWGMC

e SN
By, 188

BN |

]
e cc: DAVE REEX/US/GM/GMC, Paul S. Chapman/US/GM/GMC @ GM,

-
o
g

j George Nagrant/US/GM/GMC, Gary E. Pritchard/US/GM/GMC @ GM,




Daniel R. Stec, John D Tursel/US/IGM/GMC @GM
Subject: Re: Effect of Condition - Update

John,

Paul and | have asked TI for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a fleld returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". it
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground, Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. Tl still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a resuit of setting the DTCP422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC@GM

09/23/2004 11:43 AM e o .
Subject: Re: Effect of Condition - Updale

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(686)492-6275
john.murawa@gm.com
Terry M. Stone

AT Terry M. Stone To: John Murawa/US/GM/GMC @ GM
. e Tbﬂh_ 09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
RAZNAY Lﬁ:;,,- Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @ GM
e Subject: Effect of Condition - Update[Z]
John,

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank, They did witness fuel to the ground which verifies that the



verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvetie. That Corveite does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according te TI) in the XLR. 1can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

- Terry M. Stone

o\ Terry M. Stone To: "Rivenburgh, Mike® <MRivenburgh@US.TlAuto.com>

Pritchard/JS/GM/GMC @ GM, "Hawley, Dean”

. _ :
N ) 09/20/2004 11:00 AM cc: Paul S. Chapman/US/GM/GMC @ GM, Gary E.
|

! }' <DHawley@US.TlAuto.com>, "Reginek, Jamie®

<jreginek@US.TIAuto.com:, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject: Request for Tanks and Retrofit

Mike,

Please prO\;ride 2 field-returned tanks to he retrofitted into vehicles to evaluate the following:

1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, [ would like to help with the retrofitting at Tl this afternoon. if this is not possible, please send
the tanks (with the test data} with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC

hrh . . i
g '09/28;'2004 10:34 AM Subject: Re: Effect of Condition AnolherUpdale

John and Dave,

Tl measured the leak rate of the XLR tank to be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything slse you would like done with this car or should | return it to Milford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at TI this morning to
have a small leak tank installed. We will see if the EONV diagnostic detacts the leak.

Regards,
Terry

Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC
. cc: DAVE REEK/US/GM/GMC, Paul S. Chapman/US/GM/GMC @ GM,
09/24/2004 09:16 AM George Nagrant/US/GM/GMC, Gary E. Pritchard/US/GM/GMC @GM,

Daniel R. Steg, John D TurselfUS/GM/GMC @GM

Subject: Re: Effect of Condition - Update[Z)

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returnad tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. Ti still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
ieak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
farce the EONVY to run and determine the resuits).

The SES in the Corvette that George is driving was a result of setting the DTCP9422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. [t wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa



John Murawa To: Terry M. Stonse/US/GM/GMC @ GM

09/23/2004 11:43 AM cc , .
Subject: Re: Effect of Condition - Updale

Terry,
Under what conditions did the Tt vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa @ gm.com
Terry M. Stone

G Terry M. Stone To: John Murawa/US/GM/GMC @ GM
TP . cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMG, Paul S.
T 09/23/2004 10:51 AM ! '
; _""j'm ft" Y Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @GM
P Subject: Effect of Condition - Update[&)

John,

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EQONV but does have a SES set. We will check for
codes and gst back to you.

We installed a LH tank with a leak that was less than .020" (according to TI) in the XLR. | can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the Isak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

" Terry M. Stone To: “Rivenburgh, Mike" <MRivenburgh @ US.TIAuto.com>

09/20/2004 11:00 AM cc: Paul 8. Chapman/US/GM/GMC @ GM, Gary E.
I Pritchard/US/GM/GMC @ GI, "Hawley, Dean”

<DHawley @ US.TIAuto.com=>, "Reginek, Jamie"

<jreginek@US . TIAuto.com>, DAVE REEKAS/GM/GMC, John
Murawa/US/GM/GMC @GM
Subject: Request for Tanks and Retrofit

Mike,

Piease provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:



1. Largest leak rate tank to go into the Corvette development car to evaluate the sffect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vshicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at Tl this atternoon. If this Is not possible, please send
the tanks (with the test data) with Jamie to the Service Gar garage ASAP. We will retrofit them there.

Thanks,
Terry



Terry M. Stone To: John Murawa/US/GM/GMC @ GM
{ ) 09/24/2004 09:16 AM Subject: Re: Effect of Condition - Updaie

John,

Paul and | have asked TI for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at T| yesterday on the XLR with a field returned tank which had the smallast {or second
smatlest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". It
did not leak fuel io the ground when filled at Tl on Monday. Dan Stec¢ and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measurad, but T| took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI slill has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car, The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see it we can
force the EQNV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTC P0422 (small leak). Again,
that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". [ have
requested a 2004 MY C5 from Milford fo try another tank and evaluate the EONV. | am waiting for a reply
from Dave Wickman. [t wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Slone/US/GM/GMC @GM

09/23/2004 11:43 AM e o .
Subject: Re: Effect of Condition - Update[E

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa@gm.com
Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC@ GM
I 09/23/2004 10:51 AM cc; DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
- Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC@GM

Subject: Effect of Condition - Updale

John,

Prior to instélling the fuel tank with the large leak, TI's Lab Manager, Jeff Yeager, mentioned that they ran



another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according to TI) in the XLR. [ can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

_ Terry M. Stone - To: "Rivenburgh, Mike* <MRivenburgh@US.T!Auto.com>
- ; cc: Paul S. Chapman/US/GM/GMC @ GM, Gary E.
- 09/20/2004 11:00 AM Pritchard/US/GM/GMC @ GM, "Hawley, Dean"
<DHawley @US.TlAuto.com>, "Reginek, Jamie®
<jreginek@US.TIAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:
1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to ge into the XLR to evaluale the vehicle's ability to detect an Evap leak.

If possible, | would Iike to help with the retrofitting at T this afterncon. If this is not possible, please send
the tanks {with the test data) with Jamle to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



_Terry M. Stone To: John D Tursel/US/GM/GMC @ GM
09/17/2004 01:15 PM Subject: Re: 2004 MY Evap Diagnostics[Z]

John,

| spoke with Carl on this issue and he reminded me that you should have the info on the XLR diagnostics.
Please read the attached and reply.

He mentioned that the Corvette PCM should detect a small leak (>.020" effective diameter) in about 7 cold
starls on average. A large leak (>.120") should be detected after 2 consecutive cold starts. Is it the same
for the XLR?

Carl could not access the links below to review the eSl files. The eS8l documents for the codes are the
same for Corvelte and XLR and are in the Word doc.

2004 C5-XLR P0455 P0422.dc

The link to eSl is on the SPO website:
http:/spo.gm.com/

Thanks,
Terry

Terry M. Stone

Terry M. Stone To: Car Smith/US/GM/GMC
). ; cc: Gary J Halligan/US/GM/GMC @ GM, Paul S.
08:1
. 09/17/2004 08:16 AM Chapman/US/GMIGMC@GM, Gary E. Pritchard/US/GM/GMC@GM,
a DAVE REEK/US/GM/GMC, John Murawa/US/GM/GMC @GM
1
' Subject: 2004 MY Evap Diagnostics

i

Carl,

We are investigating an issue on certain 2004 MY Corvelte and XLR fuel tanks. | need to verify that the
Evap. leak detection diagnostics (large and small} function properly on both vehicles. | also need to
understand that the conditions to set and clear the codes are correct in eSl. Please forward this on to the
proper engineers to verify the conditions in the links below are correct. If possible, please provide leak
detection capabilities for both controllers/vehicles for comparison.

| will be testing tanks that leak in both vehicles soon. | am trying to locate vehicles for this testing. Do you
have any? If | use a 2002 C5, and we reflash or replace the PCM with the 2004 cals/software, will this
work? | will be using a Tech2 and performing the purge/seal test in the Tech2. Do you know what the
effective diameter threshold is that it uses to determine pass/faii? Has there been any development of a
Service Bay Test (SBT) for small leak?

2004 Corvette P0455
http://service.gm.com/servlets/BlobShtmlI?ShtmlFile=1218704&psdid=477&evc=sm

2004 Corvette P0442
http://service.gm.com/serviets/BlobShtml? ShimlFile=1218689&psdid=477&evc=sm



2004 XLR P0455
http://service.gm.com/serviets/BlobShtm|?ShimiFile=11974448&psdid=423&evc=sm

2004 XLR P0442
http://service.gm.com/serviets/BlobShtmI?ShtmiFile=951732&psdid=4238&evc=sm

Thanks,
Terry



e

i _Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC

g, LFL i Subject: Re: XLR LH2 P0442 and P0455 Diagnostics

{ 10/18/2004 10:17 AM

N Terry M. Stone To: Chris Giles/lUS/GM/GMC@GM
H e cc:
pRAR. a8 10/18/2004 10:17 AM ’
- g Subject: Re: XLR LH2 P0442 and P0455 Diagnostics

Thanks for the information. We tested three cars with leaking fuel systems for about two weeks. The only
car to set a small leak code (P0442) was the 2002 C5. The 2004 C5 and 2004 XLR did not set the small
leak code. The leaks grew to the point that allowed the large leak code (P0455) to set.

Terry
Chris Giles
Chris Giles To: Terry M. Stone/US/GM/GMC
. cc: John D Tursel/US/GM/GMC, Kevin Hier/US/GM/GMC, Chingpo
10/14/2004 06:20 PM Liv"US/GM/GMC, Barbara J. Holland/US/GM/GMC, Gary P
White/US/GM/GMC @ GM
Subject: XLR LH2 P0442 and P0455 Diagnostics
Terry,
The conditions that are required fo set the Evap Leak Diagnostics on a GMX215 are as follows;
P0442 {small leak down to .020") otherwise known as "EONV"
The engine must be "cold started"; that Is ambiant temp {T1A) must be within 4.5 C of coolant
(TCO)

and the coolant temp must be between 4 C and 30 C at start
Engine must be running longer than ten (10} minutes
Vehicle must have traveled at least 5 kilometers after start
Coolanttemp > 70 C

Intake air temp must be between 2 Cand 32 C

Fuel tank level must be between 15 and 85 % full
Barometer must be > 74Kpa (or altitude less than 8,500 ft)

Approximately 10 secs after shutdown the vent solenoid will close and the ECM will monitor tank
pressure. The pressure signature is tracked for up to 40 minutes. If it rises too fast, as in the case of no
leak and high volatility fuel, the test will abort, If it rises more meodestly the pressure rise rate is assigned a
value based on how fast it rises over the 40 minute interval. The number is filtered using an Exponentially
Weighted Moving Average (EWMA) filter. It may take several tests to cause the target value to rise above
the 0.4 threshold (0 is a perfect pass and 1 is a perfect fail) required to trigger a test “fail" and set p0442.

The other test that is run is the large leak test;

P0455 (large leak)



This test is run while the engine is running.

The car can be started hot or cold but must be;

- running longer than 1000 secs (16 min 40 secs)
- must be warmed up (coolant > 70 C)

- must be idling or moving at less than 5 mph

- tank level between 15 and 85%

- Barometer > 74 kPa (altitude < 8500 ft)

The purge solenoid will close. The vent solenold will close. The tank pressure is monitored and if
stable, the purge solenoid (CPS) will reopen and draw a vaccum on the tank for as long as 35 secs. The
CPS pulls the tank down to 1.25 kPa below the stabilized starting point. The CPS closes again and the
tank pressure [s monitored again. As the pressure rises to 1.1 kPa below the starting point, monitoring
conditions are met and further pressure increase is used to determine any leak rate. This rise is compared
to a model and an orifice diameter is estimated. If the estimated orifice is greater than .080" a large leak is
determined and the test is flagged "failed" and P0455 is set.

Chris
(with thanks to C.P. Liu for help in this explanation)



, Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
F 10/01/2004 12:06 PM Subject: Re: Effect of Condition - Another Update

John and Dave,

The 2004 C5 did set the large leak code this morning (P0455). It did leak fuel to the ground again (about
1.5' dia.) during a fill.

The fuel tank was removad from the XLR and a non-leaking tank built with suspect material has been
installed. Tl is evaluating this to determine if a leak will develop. They are ta send me the data of all of the
leak rate testing and let me know the plan for the XLR.

Terry

Terry M. Stone

s Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
L S e T ) cc: Daniel R. Stec, Gary E. Pritchard/US/GM/GMC @ GM, George
AN/ 09/28/200410:34 AM Nagrant/US/GM/GMC, John D Tursel/US/GM/GMC @ GM, Paul S.
i Chapman/US/GM/GMC @ GM, Cynihia M. Cipolla/lUS/GM/GMC @ GM,
o James L. Davis/US/GM/GMC @ GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC@ GM
Subject; Re: Effect of Condition - Another Update [}

John and Dave,

Tl measured the leak rate of the XLR tank to be around .040" and then re-installed itinto the XLR. Again,
it leaked to the ground during a fill. EONV has not detecled the leak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P(455) did set yesterday and this
merning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should [ return it to Mllford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

,_Terry M. Stone
7, To: John Murawa/US/GM/GMC
00/24/2004 09:16 A
- 04 09:16 AM cc: DAVE REEK/US/GM/GMC, Paul S. Chapman/US/GM/GMC @ GM,
George Nagrant/US/GM/GMC, Gary E. Prilchard/US/GM/GMC @ GM,
Daniel R. Stec, John D Tursel/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Update[R)

ket A o A 5
L

John,



Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The effective leak diamester was about .010". |t
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground {about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. Tl still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powerirain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of selting the DTCR422 PQ442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY G5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. it wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM ce y .
Subject: Re: Effect of Condition - Update[H

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa@gm.com
Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC @ GM
: ) 09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.

Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @ GM

Subject: Effect of Condition - Update[3)

John,

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurats. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing} in
the 2002 MY Corvette. That Corvelte does not have EONVY but does have a SES set. We will check for
codes and get back to you.



We installed a LH tank with a leak that was less than .020" {according to Tl) in the XLR. | can smell fusl in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

B .. Terry M. Stone To: "Rivenburgh, Mike" <MRivenburgh@US.TIAuto.com:>
i, R T NNRR] cc: Paul S. Chapman/US/GM/GMC @ GM, Gary E.
s 09/20/2004 11:00 AM '

) “""a'if' Pritchard/US/GM/GMC @ GM, "Hawley, Dean”
1 <DHawley@US.TiAuto.com>, "Reginek, Jamie"

<jreginek @ US.TlAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/USIGM/GMC @ GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks 1o be retrofitted into vehicles to evaluate the following:

1. Largest leak rate tank 1o go Into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank 1o go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at T1 this afternocon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



Terry M. Stone To: Stanley Chelsea/US/GM/GMC @ GM

e (N " = . .
1 1 I} . . _
I 0972972004 03:40 PM Subject: Re: Effect of Condition - Anolher Update

Here's a quick update on who has what cars:
| have 14Y43677 - 2004 C5.

George Nagrant has 12Y5104 - 2002 C5.

Tl Automotive has 6400589 - 2004 XLR.

They should all be returned to Milford sometime next week. Please contact me if you have any questions.
My Nextel number is 28.

Regards,
Terry

Terry M. Stone

by ety TO1TY M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
o 09/28/2004 10:34 AM cc: Daniel R. Stec, Gary E. Pritchard/lUS/GM/GMC @ GM, George
. il ol Nagrant/US/GM/GMC, John D Tursel/US/GM/GMC @ GM, Paul S.

]

E ; . Chapman/US/GM/GMC @ GM, Cynihia M. Cipolla/US/GM/GMC @ GM,
James L. Davis/US/GM/GMC @ GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/GM/GMC @ GM

Subject: He: Effect of Condition - Another Updale

John and Dave,

TI measured the leak rate of the XLR tank to be around .040" and then re-installed it info the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the [eak. It may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should ! return it to Mllford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

Terry M. Stone

To: John Murawa/US/GM/GMC
c¢; DAVE REEK/US/GM/GMC, Paul 8. Chapman/US/GM/GMC @GM,

|
| 09/24/2004 09:16 AM
T

George NagrantUS/GMW/GMC, Gary E. Pritchard/US/GM/GMC @ GM,




Danie!l R. Stec, John D Turself/US/GM/GMC@GM
Subject; Re: Effect of Condition - Update[)

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or secend
simallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010" It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back intc the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powerlrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTCP8422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GMW/GMC@GM

09/23/2004 11:43 AM ce - .
Subject: Re: Effect of Condition - Updale

Terry,
Under what conditions did the Tl vehicle have fue! on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa@gm.com
Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC @ GM
| 09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George NagrantyUS/GM/GMGC, Paul S.

Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GM/GMC @ GM

Subject: Eltect of Gondition - Update

John,

Prior to installing the fuel tank with the large leak, Tl's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. Thay did witness fuel to the ground which verifies that the



verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a

vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for

codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according to T1) in the XLR. | can smell fuelin
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnoslic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone
Terry M, Stone To: “Rivenburgh, Mike* <MRivenburgh @US.TlAuto.com=

A5l 09/20/20 . ¢c: Paul 8. Chapman/US/GM/GMC @ GM, Gary E.
C. 04 11:00 AM Pritchard/US/GM/GMC @ GM, “Hawley, Dean”

<DHawley@US. TIAulo.com>, "Reginek, Jamie”

<jreginek @ US.TlAuto.com=>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:

1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at Tl this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



' 00/28/2004 10:34 AM

& PNTIT . Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
N AT Subject: Re: Effect of Condition - Another Update [

John and Dave,

Tl measured the leak rate of the XLR tank to be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. it may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should [ return it to Mliford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC
09:16 AM cc: DAVE REEK/US/GM/GMC, Paul S. Chapman/US/GMW/GMC @ GM,
09/24/2004 George Nagrant’US/GM/GMC, Gary E. Pritchard/US/GM/GMC @ GM,

Danlel R. Stec, John D Tursel/US/GM/GMC@ GM
Subject: Re: Effect of Condition - Update

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions; 10 GPM, 9 RVP, ambient temps.

Woe did another fill at T1 yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently. The efiective leak diameter was about .010", |t
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Ti took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. Tl still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic {i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvelle that George is driving was a result of setting the DTCPg422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa



John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM ce y .
Subject: Re: Effect of Condition - Updale

Terry,
Under what conditions did the TI vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa@gm.com
Terry M. Stone

Terry M. Stone Te: John Murawa/US/GM/GMC @ GM
cc: DAVE REEK/US/GM/GMC, George NagranVUS/GM/GMC, Paul S.
Chapman/US/GM/GMC @GM, Gary E. Pritchard/lUS/GM/GMC@GM
Subject: Effect of Condition - Update

pg
|

[} 09/23/2004 10:51 AM

John,

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to T1 testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

Woe installed a LH tank with a leak that was less than .020" (according to T1) in the XLR. | can smell fuel in
and around the vehicls, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required fo run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

T_Tel‘rv M. Stone To: “Rivenburgh, Mike" <MRivenburgh@US.T]Auto.com>

. cc: Paul 8. Chapman/US/GMW/GMC @ GM, Gary E.

g1, 09/20/200411:00 AM Pritchard/US/GM/GMC @GM, "Hawley, Dean’

k] <DHawley @ US.TIAuto.com>, "Reginek, Jamie®

o <jreginek @US.TIAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GM/GMC @ GM

Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:



1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak,

If possible, | would like to help with the retrofitting at Ti this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



Terry M. Stone To: John Murawa/US/GM/GMC @ GM
l 09/24/2004 09:16 AM Subject: Re: Effect of Condition - Update

by

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GFPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest {or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. Tl still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain 1o evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTC P0422 (small leak). Again,
that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". | have
requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a reply
from Dave Wickman. It weuldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM e N .
Subject: Re: Effect of Condition - Update

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa@gm.com
Terry M. Stone

it Terry M. Stone To: John Murawa/US/GM/GMC @ GM

B, Ry } 00/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
_1123‘;?_: Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GMWGMC @ GM
T Subject: Effect of Condition - Update[E]

John,

Prior to installing the fuel tank with the large leak, Tl's Lab Manager, Joff Yeager, mentioned that they ran



1., Terry M. Stone To: DAVE REEK/US/GM/GMC
T 11042004 0g:03 py SuPlect: Tank Data

Dave,

Here is the data from Murray {(thanks Murrayl). His files are for 2004-5 Corvette and XLR for L1281,
There are about 17 cases L1281 cases in the suspect window that are not the crossover QC issue
(according to Jamie).

1G6YV3AAX |4
1G1YY32G4 |4
TG6YV34AS

1G1YY32G1 4
1G1YY22G5 {4
1G1YY22G5 |4
1GBYV34AT 14
1G1YY22G3

4

4 112566

4

4

4

4

4
1G1YY22G3 14
1G1YY22G5 (4

i

4

4

4

4

4

4

4

1113056
| 113042
.| 801115

1114108

1G1YY22G8 |4
161YY22G7 |4
1G1YY32G6 |4

1GOYV34AS |4

1 119183
1601975
120358

O o1 oV O G O v G O O O G On O Gt

| took the data from Murray's files and compited them into one to create the charts. | also removed the
2005 MY data,

@m}ﬂ
BE|
Lik

Y Car tanks by week of build.x

Here is the other file from Murray with the detail for 2004-5 Corvette and XLR (all tank labor codes -
£1280,1,2). I added a chart to show the relationship between the Production date, the Sale date, and the
Repair date. There is also a chart which shows Days in Service vs. Mileage.

Regards,

Terry

""" Forwarded by Terry M. Stone/US/GM/GMC on 11/04/2004 05:30 PM «----
Murray J. Pyle To: Terry M. Stone/US/GM/GMC
11/04/2004 04:02 PM cc:

Subject: Tank Data (a complete set)[]




Tilh

Y Car tanks.| g-1 50 days.xl Y Car tanks 0-180 days.xl Y Car tanks 0-240 days.x| Y Car tan
ok ok b 1

i
Tt

HEE]

B
T4l

T
4

TR

ks i§J-27'0 days.xl

-30 days.xl ¥ Car tanks 0-300 days.x! Y Car tanks 0-330 days.xl Y Car tanks g0-360 days.xi

E

Y Car tanks 0-60 days.xl Y Car tanks 0-90 days.xl Y Car tanks 0-120 days.xl Y Car tanks 0-210 days.x

Murray James Pyle
GM NA Engineering

586 492-9801 (Phone including Voice Mall)



To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
Subject: Re: XLR LH2 P0442 and P0455 Diagnostics

To: Chris Giles/US/IGM/GMC@GM
ce:

Subject: Re: XLR LH2 P0442 and P0455 Diagnostics

Thanks for the information. We tested three cars with leaking fuel systems for about two weeks. The only
car to set a small leak code (P0442) was the 2002 C5. The 2004 C5 and 2004 XLR did not set the small
leak code. The leaks grew to the point that allowed the large leak code (P0455) to set.

Terry
Chris Giles

Chris Giles To: Terry M. Stone/US/GM/GMC

10/14/2004 06:20 P cc: John D TurselfUS/GM/GMC, Kevin Hier/US/GM/GMC, Chingpo

0/14/2004 06:20 PM Li/US/GM/GMC, Barbara J, Holland/US/GM/GMC, Gary P
White/US/GWGMC @ GM
Subject; XLR LH2 P0442 and P0455 Diagnostics

Terry,

The conditions that are required to set the Evap Leak Diagnostics on a GMX215 are as follows;
P0442 (small leak down to .020") otherwise known as "EONV"

The engine must be "cold started”; that is ambient temp (TIA) must be within 4.5 C of coolant
(TCO)

and the coolant temp must be belween 4 C and 30 C at start

Engine must be running longer than ten (10) minutes

Vehicle must have traveled at least 5 kiforneters after start

Coolanttemp >70C

Intake alr temp must be between 2 Cand 32 C

Fuel tank level must be between 15 and 85 % full

Barometer must be > 74Kpa (or altitude less than 8,500 ft)

Approximately 10 secs after shutdown the vent solenocid will close and the ECM will monitor tank
pressure. The pressure signature is tracked for up to 40 minutes, If it rises too fast, as in the case of no
leak and high volatility fuel, the test will abort. If it rises more modestly the pressure rise rate is assigned a
value based on how fast it rises over the 40 minute interval. The number is filtered using an Exponentially
Weighted Moving Average (EWMA) filter. It may take several tests to cause the target value to rise above
the 0.4 threshold (0 is a perfect pass and 1 is a perfect fail) required to trigger a test "fail” and set p0442.

The other test that is run is the large leak test;

P0455 (large leak)



This test is run while the engine is running.

The car can be started hot or cold but must be;

- running longer than 1000 secs {16 min 40 secs)
- must be warmed up {ccolant > 70 C)

- must be idling or moving at less than 5 mph

- fank level between 15 and 85%

- Barometer > 74 kPa (altitude < 8500 ft)

The purge solenoid will close. The vent solenoid will close. The tank pressure is monitored and if
stable, the purge solenoid (CPS) will reopen and draw a vaccum on the tank for as long as 35 secs. The
CPS pulis the tank down to 1.25 kPa below the stabilized starting point. The CPS closes again and the
tank pressure is monitored again, As the pressure rises to 1.1 kPa below the starting point, monitoring
conditions are met and further pressure increase is used to determine any leak rate. This rise Is compared
to a model and an orifice diameter is estimated. If the estimated orifice is greater than .090" a large leak is
determined and the test is flagged "failed" and P0455 is set.

Chris
(with thanks to C.P. Liu for help in this explanation)



Observation of the failed part — 04 XLR Left Tank

VIN: 1G6YV34A845601502

D/D: Apr/08/'04

R/D: Aug/21/°04

Mileage: 2,026 km

Cust concern: Gas fume in the car/Drip gas at front of left-rear tire.

Causc: DIr discovered crack on the plastic coupler where connecting tanks via hosc left to
right..

Correction: DIr replaced with new service tanks.

Inspected the portion returned from dir (asked to cut the area only):

(A) Actual leak was seems from the crack located between 9’ and 6.

(B) There also stretched markings (white in color) at two additional locations between 127
&3 and3’ & 6.

M. Nakamichi RSE Oct/8/°04






(B) Stretched markings




To: Minoru NakamichilJP/GM/GMC @ GM
Subject: Re: Is failed tank return from JPN required? 3]

Mike,

Thank you for the report. The repair arder from the other e-mail did not come through. Can you fax it?
My fax number is 586-947-7366.

Regards,
Terry

Minoru Nakamichi

To: Terry M. Stone/fUS/GMWGMC@GM
ce: Len Tillard/US/GM/GMC @ GM, Maurice K Williams/US/GM/GMC @ GM,
Susumu Tokida/JP/GM/GMC @ GM

Subject: Re: Is failed tank return from JPN required?

Terry,

Finally [ got a failed tank {portion) from dlr today and cbserved by my eyes closely, here attached the brief
stmmary,

Observation on 601502.pdf

Thanks and regards,

Mike Nakamichi

NAIPC-RSE AsiaPacific Region
c/o GMJ, Tokyo

To: Len Tillard/US/GM/GMC

cc: Maurice K Williams/US/GM/GMC @ GM
From: Terry M. Stone/US/GM/GMC

Date: 09/09/2004 02:31:50 AM

Subject: Re: Is failed tank return from JPN required?

Len and Maurice,

Regarding the questions below:

(1) Two case of JPN have been added. Replacement tanks are on order now. If failed tank(s) return is
required, please let Tokida-san/me know.

- There is no need to return those tanks. If possible, provide pictures or descriptions of the leak area and
caopies of the repair orders.

Press here to open the original memo =»>



Terry M. Stone To: DAVE REEK/US/GM/GMC
10/08/2004 01:52 PM Subject: PRTS N164209 - Fuel leaks - Root Cause

Dave,

This is what we will put into the RC in the PRTS. It will then be assigned to Supplier Quality (Mike Parrow)
at Bowling Green.

From your report:

The crossover quick connect is an injection molded component moided at Viking Plastics using a material
provided by PolyOne Corporation, During the compounding process at PolyOne Corporation on
September 30, 2003, PelyOne Corporation mis-procesed a 3,000 pound batch of the crossover quick
connect material which significantly degraded the molecular weight of the gtass-filled olefin material and
ultimately the fracture toughness of the quick connect.

Additional root cause information:

PolyOne/Solvay

The mis-processing of the material at PolyOne was due to poor quality processes. PolyOne moved the
manufacturing of this material to ancther (different design) screw machine without PPAP'ing or evaluating
the effect of the move. The twin screw machine overworked the material, resulting in the degraded
material properties. PolyOne did not monitor the processing of the material properly and used equipment
that was out of calibration. PolyOne accepted and used incoming material from Solvay that did not meet
GM Material Specifications (GMP.PE.050) for melt flow rate. PolyCne claimed on their material ceris to
Viking that the material did meet GMP.PE.050. PolyOne claims to have a process that evaluates material
certs for trends in key measurements. This process would have discovered this issue but was not followed
at PolyOne's Tennessee facility. PolyOne also knowingly reported incorrect pellet size on the material
certs.

Viking Plastics
Viking Plastics also did not evaluate the material certs for trends and did not have PPAP requirements for
their supplier, PolyOne.

Tl Automotive

TI Automotive - Meriden first discovered the issue when they had difficulty welding the component to the
fuel tank. This was after most of the suspect components had been used. Tl did not report the "internal”
quality spill to GM. TI did report it to Viking Plastics, who then quarantined and scrapped all stock from
that lot. Tl did not quarantine or scrap it's stock {quick connects or tanks). Tl suspects that components
that should have been scrapped, were re-introduced into production on at least two other occasions. Tl
did not have traceabiity of their components and did not use first in, first out (FIFO). This extended the
suspect window of material to Bowling Green significantly.

Regards,
Terry



. Terry M. Stone To: Stanley Chelsea/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Another Update [}

ERNY.

H i 09/29/2004 03:40 PM

L}
i

Here's a quick update on who has what cars:
| have 14Y43677 - 2004 C5.

George Nagrant has 12Y5104 - 2002 C5.

Tl Automotive has 64Y00589 - 2004 XLR.

They should all be returned to Milford sometime next week. Please contact me if you have any questions.
My Nextel number is 28.

Regards,
Terry

Terry M. Stone

..., Terry M. Stone To: John Murawa/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC
: . cc: Dantel R. Stec, Gary E. Pritchard/US/GM/GMC @ GM, George
7 09/28/2004 10:34 AM Nagrant/US/GM/GMC, John D Tursel/US/GM/GMC @ GM, Paul S.

: Chapman/US/GM/GMC @ GM, Cynthia M, Cipolla/US/GM/GMC @ GM,
James L. Davis/US/GM/GMC @GM, David A.
Wickman/US/GM/GMC @ GM, Chris Giles/US/IGM/GMC@GM

Subject: Re: Effect of Condition - Another Update )

John and Dave,

Tl measured the leak rafe of the XLR tank to be around .040" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. It may not have had enough
oppoertunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which resuits in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or shoutd | return it to Milford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small [eak tank installed. We wili see if the EONV diagnostic detects the leak.

Regards,
Terry

Terry M. Stone

. Terry M. Stone

i

/;’ 09/24/2004 09:16 AM To: John Murawa/US/GM/GMC

ce: DAVE REEK/US/GM/GMC, Paul 8, Chapman/US/GM/GMC @ GM,
George NagrantVUS/GMW/GMC, Gary E. Pritchard/US/GM/GMC @ GM,




Dantel R. Stec, John D Tursel/US/GM/GMC @ GM
Subject: Re: Effect of Condition - Updaie

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at T| yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measured recently, The effective leak diameter was about .010". It
did not leak fuel to the ground when filled at T{ on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at T1
and it leaked fuel to the ground. The amount was not measured, but Tl fook photos, The spot left on the
ground {about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. T! still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic {i.e. - see if we can
force the EONV to run and determine the results).

The SES in the Corvette that George is driving was a result of setting the DTCR422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040", |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. It wouldn't hunt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM e -
Subject: Re: Effect of Condition - Update [}

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa@gm.com
Terry M. Stone

Terry M. Stone To: John Murawa/US/GM/GMC @ GM

1} 09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paut S.
5 / 5 Chapman/US/GM/GMC @ GM, Gary E. Pritchard/US/GMWGMC @ GM

Subject: Effect of Condition - Update

John,

Prior to installing the fuel tank with the large leak, Tl's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel 1o the ground which verifies that the



verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small Jeak tank (around .03C" effective diameter, according to Tl testing) in
the 2002 MY Corvette, That Corvette does not have EONV but doss have a SES set. We will check for
codes and get back to you.

We installed a LH tank with a leak that was less than .020" (according to Tl) in the XLR. | can smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that Is larger than .020" to confirm the diagnoslic can detect it.

Regards,
Terry

Terry M. Stone

To: "Rivenburgh, Mike" <MRivenburgh@ US.TIAuto.com>
cc: Paul 8. Chapman/US/GM/GMC @ GM, Gary E.
Pritchard/US/GM/GMC @ GM, "Hawley, Dean”
<DHawley@US.TiAuto.com>, "Reginek, Jamig"
<jreginek@ US.TiAuto.com=, DAVE REEKAS/GM/GMC, John
Murawa/US/GM/GMC @GM
Subject: Request for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:

1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at Tl this afterncon. [f this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



To: John Murawa/US/GMW/GMC @ GM, DAVE REERKUS/GM/GMC

John and Dave,

Tl measured the leak rate of the XLR tank to be around .¢40" and then re-installed it into the XLR. Again,
it leaked to the ground during a fill. EONV has not detected the leak. 1t may not have had enough
opportunities in the proper conditions. The large leak diagnostic (P0455) did set yesterday and this
morning, which results in a MIL and a "Check Gas Cap" message on the DIC.

Is there anything else you would like done with this car or should | return it to Milford?

MPG Development has provided a 2004 C5 for further evaluation. The car should be at Tl this morning to
have a small leak tank installed. We will see if the EONV diagnostic detects the leak,

Regards,
Terry

Terry M. Stone

To: John Murawa/US/GM/GMC
cc: DAVE REEK/AUS/GM/GMC, Paul S. Chapman/US/GM/GMC @GM,
George Nagrant/US/GM/GMC, Gary E. Pritchard/US/GWGMC @ GM,
Daniel RB. Stec, John D TurselfUS/GM/GMC @GM
Subject: Re: Effect of Condition - Update[E}

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest {or second
smallest) leak rate of the dozen they measured recently. The effective leak diameter was about .010". It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and [ did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but T| took photos. The spot left on the
ground (about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the car and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the results),

The SES in the Corvette that George is driving was a result of setting the DTCP8422 P0442 (small leak).
Again, that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040", |
have requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a
reply from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa



., Terry M. Stone To: John Murawa/US/GM/GMC @ GM
) ;Q 09/24/2004 09:16 AM Subject: Re: Effect of Condition - Update@

John,

Paul and | have asked Tl for a copy of that report. Marshall stated that the fill was performed under the R1
fill conditions: 10 GPM, 9 RVP, ambient temps.

We did another fill at Tl yesterday on the XLR with a field returned tank which had the smallest (or second
smallest) leak rate of the dozen they measurad recently. The effective leak diameter was about .010". It
did not leak fuel to the ground when filled at Tl on Monday. Dan Stec and | did 2 fills on Tuesday during a
trip to Ossian, IN and there was no noticeable fuel leaking to the ground. Yesterday, we filled it again at Tl
and it leaked fuel to the ground. The amount was not measured, but Tl ook photos. The spot left on the
ground {about 30 minutes later) was about 1' diameter. The flow rate was set at the maximum allowed by
law, 10 GPM. TI still has the ¢ar and is going to remove the tank this morning to re-quantify the leak rate.
We will then decide which tank to put back into the car. The vehicle diagnostic has not yet detected the
leak. We want to get the vehicle to Milford for Powertrain to evaluate the diagnostic (i.e. - see if we can
force the EONV to run and determine the resulis).

The SES in the Corvette that George is driving was a result of setting the DTC P0422 (small leak). Again,
that car is a 2002 MY, prior to EONV where the requirement is to find leaks larger than .040". | have
requested a 2004 MY C5 from Milford to try another tank and evaluate the EONV. | am waiting for a reply
from Dave Wickman. It wouldn't hurt if you contacted him at 248-685-4844 to explain the urgency.

Regards,
Terry

John Murawa

John Murawa To: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM ce y -
Subject: Re: Effect of Condition - Update@

Terry,
Under what conditions did the Tl vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
john.murawa @gm.com
Terry M. Stone

] __Terry M, Stone To: John Murawa/US/GIM/GMC @ GM
09/23/2004 10:51 AM cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
- Chapman/US/GM/GMC@GM, Gary E. Pritchard/US/GM/GMC @ GM

Subject: Effect of Condition - Update

John,

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeff Yeager, mentioned that they ran



another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbalims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back 1o you.

We installed a LH tank with a leak that was {ess than .020" (according to T1} in the XLR. | ¢an smell fuel in
and around the vehicle, mostly at stops, especially after hard left turns. The vehicle diagnostic has not
detected the lsak yet, possibly because it is smaller than .020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

_Terry M. Stone To: *Rivenburgh, Mike" <MRivenburgh@US.TlAuto.com>
: . cc: Paul 8. Chapman/US/GM/GMC@GM, Gary E.
/. 09/20/2004 11:00 AM Prilchard/US/GM/GMC @ GM, "Hawley, Dean®
<DHawley @ US.T!Auto.com>, "Reginek, Jamie"
<jreginek@US. TIAuto.com>, DAVE REEK/MUS/GMWGMC, John
Murawa/US/GM/GMC @ GM
Subject: Reguest for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:
1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitting at Tl this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



John Murawa Ta: Terry M. Stone/US/GM/GMC @ GM

09/23/2004 11:43 AM ee:
Subject: Re: Effect of Condition - Update

Terry,
Undsr what conditions did the TI vehicle have fuel on the ground?

John Murawa

Product Investigations
(586)492-6275
johrn.murawa @gm.com
Terry M. Stone

_ Terry M. Stone To: John Murawa/US/GM/GMC @ GM
yaiEn] o ] cc: DAVE REEK/US/GM/GMC, George Nagrant/US/GM/GMC, Paul S.
Ly 4 09/23/2004 10:51 AM Chapman/US/GM/GMC @ GM, Gary E. Prilchard/lUS/GM/GMC @ GM

=X

Subject: Effect of Condition - Update[H]

Prior to installing the fuel tank with the large leak, TI's Lab Manager, Jeff Yeager, mentioned that they ran
another fill test on a large leak fuel tank. They did witness fuel to the ground which verifies that the
verbatims may be accurate. With that confirmation, there was no need to install the large leak tank into a
vehicle. We did install another small leak tank (around .030" effective diameter, according to Tl testing) in
the 2002 MY Corvette. That Corvette does not have EONV but does have a SES set. We will check for
codes and get back to you.

We installed a LM tank with a leak that was less than .020" (according to T1} in the XLR. 1 can smell fuel in
and around the vehicle, mostly at stops, especialiy after hard left turns. The vehicle diagnostic has not
detected the leak yet, possibly because It Is smaller than 020" effective diameter, or it has not been within
the parameters required to run the EONV diagnostic enough times. | am going to suggest installing a tank
that is larger than .020" to confirm the diagnostic can detect it.

Regards,
Terry

Terry M. Stone

To: "Rivenburgh, Mike" <MRivenburgh@US.TlAuto.com>
cc: Paul 8. Chapman/US/GM/GMC @ GM, Gary E.
Pritchard/US/GM/GMC @ GM, "Hawley, Dean’
<DHawley @ US.TlAuto.com>, “Reginek, Jamie"
<jreginek @ US.TlAuto.com>, DAVE REEK/US/GM/GMC, John
Murawa/US/GW/GMC @GM
Subject: Requesl for Tanks and Retrofit

Mike,

Please provide 2 field-returned tanks to be retrofitted into vehicles to evaluate the following:



1. Largest leak rate tank to go into the Corvette development car to evaluate the effect of the condition.
2. Smallest leak rate tank to go into the XLR to evaluate the vehicle's ability to detect an Evap leak.

If possible, | would like to help with the retrofitling at T1 this afternoon. If this is not possible, please send
the tanks (with the test data) with Jamie to the Service Car garage ASAP. We will retrofit them there.

Thanks,
Terry



., Terry M. Stone To: Murray J. Pyle/US/GM/GMC@GM
7 % 09/17/2004 01:18 PM Subject: Re: More Data Please[f)

Murray,

Please run L1280,1,2 again for Dave to get the latest info available.

Thanks,
Terry

Murray J. Pyie

_ Murray J. Pyle To: DAVE REEK/US/GM/GMC@GM
09/09/2004 12:02 PM ¢c: John Murawa/US/GM/GMC @ GM, Terry M. Stone/US/GM/GMC@GM
% Subject: Re: More Data Please

Dave,

For the past few months Gary (Pritchard) has been focusing on the problems we think to be new (or at
least unsolved). Hence, a focus on the vehicles built since January.

Regarding the information in the first file | sent: you will find two trend charts in that file, one is for the
entire year, the other (and all other tabs) contain information for vehicles built in the Jan-now time frame.

If you think there is value in having the information for the entire MY knock yourself out, Here is an
attachment for 2004 Model Year, it contains the same info as the original version of the file | sent, but this
one is based on the entire mode! year (and this cne is named correctly.)

a1

Ch and XLR L1280,1,2.x

Murray James Pyle

GM NA Engineering

586 492-9801 (Phone only - NO Voice Maif)
248 874-9581 (Voice Mail)

DAVE REEK
DAVE REEK To: Murray J. Pyle/US/GM/GMC @ GM
09-09-04 11:47 AM ce: John Murawa/US/GM/GMC @ GM, Terry M. Stone/US/GM/GMC @ GM

Subject: Re: More Data P!ease

Murray, What does it mean when the file is labelled Jan-Sept? Though the trend charts are for the model
year, | would think we want to see all of the detall for the entire mode! year, not just Jan-Sept. Unless of
courss, | simply misunderstood what it means.

Thanks

Dave Reek
GM Supplier Quality



248-753-8226
Murray J. Pyle

7 Murray J. Pyle To: Terry M. Stone/US/GM/GMC @ GM
i@ 09/09/2004 10:54 AM cc: DAVE REEKAS/GM/GMC @GM, John Murawa/US/GM/GMC @GM

Subject: Re: More Data Pleasel:

As requested.

L
€8 and XLR L1280,1,2 (Jan-Sept).

Murray James Pyle

GM NA Engineering

586 492-9801 (Phone only - NO Voice Mail)
248 874-9581 (Vaice Mail)

Terry M. Stone :

..., Terry M. Stone To: Murray J. Pyle/US/GM/GMC@GM
117 09-09-04 09:08 AM cc: DAVE REEK/US/GM/GMC, John Murawa/US/IGM/GMC @GM
: ) Subject: More Data Please

Pleass run 1.1280,1,2 for 2004 C5, XLR (combined) again.

Thanks,
Terry



Terry M. Stone To: John D Tursel/US/GM/GMC @ GM
09 17/2004 01:15 PM Subject: Re: 2004 MY Evap Diagnostics{::

John,

| spoke with Carl on this issue and he reminded me that you should have ths info on the XLR diagnostics.
Please read the attached and reply.

He mentioned that the Corvette PCM should detect a small leak (>.020" effective diameter) in about 7 cold
starts on average. A large leak (>.120") should be detected after 2 consecutive cold starts. Is it the same
for the XLR?

Carl could not access the links below to review the eSl files. The &Sl documents for the codes are the
same for Corvette and XLR and are in the Word doc.

2004 C5-XLR P0455 P0422.dc

The link to €Sl is on the SPO website:
hitp://spo.gm.com/

Thanks,
Terry

Terry M. Stone

., Terry M. Stone To: Carl Smith/US/GM/GMC
) cc: Gary J Halligan/US/GM/GMC @ GM, Paul S.
. 09/17/2004 08:16 AM Chapman/US/GM/GMC @GM, Gary E. Pritchard/US/GM/GMC @ GM,
DAVE REEK/US/GM/GMC, John Murawa/US/GM/GMC @ GM
Subject: 2004 MY Evap Diagnostics

Cart,

We are investigating an issue on certain 2004 MY Corvette and XLR fuel tanks. | need to verify that the
Evap. leak detection diagnostics (large and small) function properly on both vehicles. | also need to
understand that the conditions to set and clear the codes are correct in eSl. Please forward this on to the
proper engineers to verify the conditions in the links below are correct. If possible, please provide leak
detection capahilities for both controllers/vehicles for comparisan.

I will be testing tanks that leak in both vehicles soon. | am trying to locate vehicles for this testing. Do you
have any? If | use a 2002 C5, and we reflash or replace the PCM with the 2004 cals/software, will this
work? | will be using a Tech2 and performing the purge/seal test in the Tech2. Do you know what the
effective diameter threshold is that it uses to determine pass/fail? Has there been any development of a
Service Bay Test (SBT) for small leak?

2004 Corvette P0455
hitp://service.gm.com/serviets/BiobShtmi?ShtmlFile=1218704&psdid=477&evc=sm

2004 Corvette P0442
http://service.gm.com/servlets/BlobShimI?ShtmiFite=1218689&psdid=477 &evc=sm



2004 XLR P0455
http://service.gm.com/servlets/BlobShtml?ShimiFile=11974448&psdid=423&evc=sm

2004 XLR P0442
hitp:/fservice.gm.com/serviets/BlobShtml? ShimiFile=951732&psdid=423&eve=sm

Thanks,
Terry



Document ID# 1218704
2004 Chevrolet Corvette

DTC P0455

System Description

The control module tests the Evaporative Emission (EVAP) System for a large leak. The
control module monitors the fuel tank pressure (FTP) sensor signal to determine the
EVAP system vacuum level. When the conditions for running are met, the control module
commands the EVAP canister purge solenoid valve OPEN and the EVAP canister vent
solenoid valve CLOSED . This allows engine vacuum to enter the EVAP system. At a
calibrated time, or vacuum level, the control module commands the EVAP canister purge
solenoid valve closed, sealing the system, and monitors the FTP sensor input in order fo
determine the EVAP system vacuum level. If the system is unable to achieve the
calibrated vacuum level, or the vacuum level decreases too rapidly, this DTC sets.

The following table illustrates the relationship between the ON and OFF states, and the
OPEN or CLOSED states of the EVAP canister purge and vent solenoid valves.

Control Module EVAP Canister Purge Solenoid | EVAP Canister Vent Solenoid
Command Valve Valver
ON Open Closed
OFF Closed Open

Conditions for Running the DTC

« DTCsP0107, P0108, P0112, PO113, POL16, PO117, PO118, PO125, P0442, P0443, P0449,
P0452, P0453, P1112, P1114, P1115, P1120, P1133, P1134, P1153, P1154, P1220, P1221
are not set.

The engine is running.

The ignition voltage is between 10-18 volts.

The barometric pressure (BARO) is more than 75 kPa.

The fuel level is between 15-85 percent.

The engine coolant temperature (ECT) is between 4-30°C (39-86°F).

The intake air temperature (IAT) is between 4-30°C (39-86°F).

The start-up ECT and IAT are within 9°C (16°F) of each other.

The vehicle speed sensor (VSS) is less than 121 km/h (75 mph).
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Conditions For Setting the DTC

The EVAP system is not able to achieve or maintain vacuum during the diagnostic test.

Action Taken When the DTC Sels

e The control module illuminates the malfunction indicator lamp (MIL) on the second
consecutive ignition cycle that the diagnostic runs and fails.

o The control module records the operating conditions at the time the diagnostic fails, The
first time the diagnostic fails, the control module stores this information in the Failure
Records. If the diagnostic reports a failure on the second consecutive ignition cycle, the
control module records the operating conditions at the time of the failure. The control
module writes the operating conditions to the Freeze Frame and updates the Failure
Records.

Conditions for Clearing the MIL/DTC

o The control module turns OFF the malfunction indicator lamp (MIL) after 3 consecutive
ignition cycles that the diagnostic runs and does not fail.

« A current DTC, Last Test Failed, clears when the diagnostic runs and passes.

¢ A history DTC clears after 40 consecutive warm-up cycles, if no failures are reported by
this or any other emission related diagnostic.

¢ Clear the MIL and the DTC with a scan tool.

Diagnostic Aids

e To help locate intermittent leaks, use the J 41413-200 Evaporative Emissions System
Tester (EEST) to introduce smoke into the EVAP system, Move all EVAP components
while observing smoke with the J 41413-SPT High Intensity White Light. Introducing
smoke in 15 second intervals will allow less pressure into the EVAP System. When the
system is less pressurized, the smoke will sometimes escape in a more condensed manner.

» A temporary blockage in the EVAP canister purge solenoid valve, purge pipe or EVAP
canister could cause an intermittent condition. Inspect and repair any restriction in the
EVAP system,

s To improve the visibility of the smoke exiting the EVAP System, observe the suspected
leak area from different angles with the J 41413-SPT .

« Reviewing the Failure Records vehicle mileage since the diagnostic test last failed may
help determine how often the condition that caused the DTC to be set occurs. This may
assist in diagnosing the condition.

* A condition may exist where a leak in the EVAP System only exists under a vacuum
condition. By using the scan tool PURGE/SEAL function to create a vacuum, seal the
system and observe the FTP parameter for vacuum decay, this type of leak may be
detected.

¢ For intermittent conditions, refer to Intermittent Conditions .




Document ID# 1218689
2004 Chevrolet Corvette

DTC P0442

System Description

This diagnostic tests the Evaporative Emission (EVAP) System for a small leak when the
key is turned OFF and the correct conditions are met.

Heat is transferred into a vehicle fuel tank while the vehicle is operating. When the vehicle
is turned OFF, a change in the fuel tank vapor temperature occurs, which resuits in
corresponding pressure changes in the fuel tank vapor space. This change is monitored
by the control module using the fuel tank pressure sensor input. The control module then
makes a judgement on the integrity of the system. With a 0.51 mm (0.020 inches) leak in
the system, the amount of pressure change observed is significantly less than that of a
sealed system.

If the control module detects a pressure change less than a calibrated amount,

DTC P0442 sets.

Conditions for Running the DTC

» DTCs P0101, P0102, P0103, P0106, P0107, PO108, PO112, PO113, PO116, POL17, PO118,
P0125, P0335, P0336, P0443, P0446, P0449, P0452, P0453, P0455, P0496, P0S00, P0502,
P0503, P1683 are not set.

The diagnostic runs once with a 10 hour minimum between tests after a fail.

DTC P0455 must run and pass.

The start up intake air temperature (IAT) is between 4-30°C (39-86°F).

The start up engine coolant temperature (ECT) is less than 30°C (86°F).

The start up IAT and ECT are within §°C (15°F).

The barometric pressure (BARQ) is more than 74 kPa.

The ambient air temperature is between 2-32°C (36-90°F),

The engine run time minimum is 10 minutes.

The odometer displays more than 10 miles.

The vehicle has traveled more than 3 miles this trip.

The ECT is more than 70°C (158°F).

The fuel level is between 15-85 percent.

The ignition is OFF.
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Conditions for Setting the DTC

The control module detects a pressure change that is less than a calibrated amount.

Action Taken When the DTC Sels

» The control module illuminates the malfunction indicator lamp (MIL) when the diagnostic
runs and fails.

o The control module records the operating conditions at the time the diagnostic fails. The
control module stores this information in the Freeze Frame/Failure Records.

Conditions for Clearing the MIL/DTC

e The control module turns OFF the malfunction indicator lamp (MIL) after 3 consecutive
ignition cycles that the diagnostic runs and does not fail.

» A current DTC, Last Test Failed, clears when the diagnostic runs and passes.

» A history DTC clears after 40 consecutive warm-up cycles, if no failures are reported by
this or any other emission related diagnostic,

¢ Clear the MIL and the DTC with a scan tool.

Diagnostic Aids

« To help locate intermittent leaks, use the J 41413-200 Evaporative Emissions System
Tester (EEST) to introduce smoke into the EVAP system. Move all EVAP components
while observing smoke with the J 41413-SPT High Intensity White Light.

» Toimprove the visibility of the smoke exiting the EVAP system, observe the suspected
leak area from different angles with the J 41413-SPT .

+ For intermittent conditions, refer to Intermittent Conditions .




"Reed, Bryan" To: "dave.reek@gm.com" <dave.reek@ gm.com>
<BReed@US.TIAuto.co Subject: Corvelte Rates
m>

08/06/2004 04:39 PM

bave,
Here is the 5 week release schedule that Ossian is seeing from Bowling
Green.

8/2 720
8/9 636
8/16 1044
8/23 1224
8/30 1884

{Please note all numbers are individual tanks, not sets.)

TI can produce 2300 total tanks per week. For SPO, take 2300 and subtract
the weekly release.

At this time, these numbers are for discussion only. TI needs to discuss
any increases for SPO prior to release. TI requires a GM contact that will
interface between SP0O and Bowling Green. TI's is concerned that SPO and
Bowling Green do not interact and any increase in total tank volume above
2300 per week is not acceptable,

Further discussion is needed prior to any increased order from SPO.

Please call me if you have any guestions.

Regards,
Bryan D. Reed

Sr. Program Manager
Fuel Systems

TI Group Automotive Systems LLC
1227 Centre Road

Auburn Hills, MI 48326

Office: (248) 209-3403

Fax: (248) 377-1808

Mobile: (248) 895-5999

email: breed@us.tiauto.com
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. Terry M. Stone To: Carl Smith/US/GM/GMC @ GM
Subject: 2004 MY Evap Diagnostics

IR0 N I I

sl }; 09/17/2004 08:16 AM

Carl,

We are investigating an issue on certain 2004 MY Corvette and XLR fuel tanks. | need to verify that the
Evap. leak detection diagnostics (farge and small) function properly on both vehicles. { also need to
understand that the conditions to set and clear the codes are correct in eSl. Please forward this on to the
proper engineers to verify the conditlons in the links below are correct. If possible, please provide leak
detection capabilities for both controllers/vehicles for comparison.

I will be testing tanks that leak in both vehicles soon. | am trying 1o locate vehicles for this testing. Do you
have any? If | use a 2002 CB, and we reflash or replace the PCM with the 2004 cals/software, will this
work? | will be using a Tech2 and performing the purge/seal test in the Tech2. Do you know what the
effective diameter threshold is that it uses to determine pass/fail? Has there been any development of a
Service Bay Test {(SBT) for small leak?

2004 Corvetts P0455
http://service.gm.com/serviets/BlobShtmI?ShimiFile=1218704&psdid=477&evc=sm

2004 Corvette P0442
http://service.gm.com/serviets/BlobShtml?ShtmiFile=1218689&psdid=477&evc=sm

2004 XLR P0455
htip://service.gm.com/serviets/BlobShtml?ShtmlIFile=1197444&psdid=423&evc=sm

2004 XLR PQ442
hitp:/fservice.gm.comvserviets/BlobShtmi?ShtmlIFile=9517328&psdid=423&evc=sm

Thanks,
Terry



i, Terry M. Stone To: DAVE REEK/US/GM/GMC, John Murawa/US/GM/GMC @ GM
T Subject; More Verbatims

gttty

FE4 09/15/2004 05:49 PM

More verbatims from TI's Dealer Cali file that Dean just sent.






“Terry M. Stone To: DAVE REEK/US/GM/GMC @GM
'/? 00/15/2004 12:49 Py Sublect: Verbalims

Here is the list of the verbatims with some highlighted {bold) for the meeting fomorrow. The verbatims that
show there was an EVAP codse set are marked in red text.

Verbatims.xls

Regards,
Terry



... Terry M. Stone To: "Hawley, Dean* <DHawley@ US.TlAuto.com=>
i H :
1117 oortaro004 11:30 Ay Sublect: Request for Update

Dean,

Please send the latest list of dealer calls.
Please provide leak flow data of the tanks Tl has received and tested.

Please provide updates on the investigation around the bank and other issues at Meriden which may
explain the repeated use of the suspect material.

Please update and send the Open Issues List.

Please ensure that Tl Engineering provides the latest BOM to address the lessons learned for part and tier
supplier tracking.

1 also need an update of the non-tank warranty issues prior to the Executive Review this Thursday. This
needs 1o include an update on the FLVV issue, seized pumps due to fuel runout, tank sender opening too
small, and open senders. | have a sender from a C6 with bent wiper fingers and | should have another
one today from another C6 that goes open when the LH tank is full. The bent wiper issue should have
been fixed last fall and it should have been caught in the end-of-line test that includes the sender sweep
with side loading.

Regards,
Terry



"Ceh, David" To: michael.j.french@gm.com
<pPCeh@US.TIAuto.co  Subject: FW: Corvette rates

m>
08/02/2004 04:48 PM

Mike -

Here is the Corvette production schedute from Ossian for the month of August. The column labeled
Service available is the gty of tanks that Ossian can produce for service each week. Please note that this
number must be divided by 2 for complete sets.

David J Ceh
Quality Director - Ti NA Fuel Systems
Office - (248)-209-3372

Cell - (586)-243-8632

From: Stumph, Tim

Sent: Monday, August 02, 2004 4:26 PM

To: Ceh, David

Cc: Hulen, Donald; Walker, Rick; Gorman, Bill
Subject: Corvette rates

Week OE Demand Service available Total
8/2 720 1280 2000

8/9 636 1364 2000

8/16 1044 956 2000

823 1224 776 2000

8/30 1884 116 2000

Please note all numbers are individual tanks not sets.

Tim



Michael J. French To: "Reed, Bryan" <BReed@US.TlAuto.com>
08/02/2004 08:55 AM Subject: Re: Updated: Corvette 2" QC Update@

Bryan

Please include Dave Reek on this report in the future.

"Reed, Bryan" <BReed@US. TIAuto.com:>

"Reed, Bryan" To: "Saligrama, Ramesh" <R8aligrama@US.TlAuto.com>, “Rivenburgh,
<BReed @US.TiAuto.co Mike" <MRivenburgh@US.TIAuto.com>, "Ceh, David"

m> <DCeh@US . TlAuto.com>, "Stange, Marshall”

07/30/2004 03:53 PM <MStange @US.TIAuto.com>, "Quick, Chris”

<ChrisQuick @ US.TIAuto.com>, "Blanco, Elco”
<EBlanco@US.TIAuto.com>, "Bridgeman, Sherri*
<8Bridgeman@ US.TIAuto.com>, "Ruggtes, Mark®
<MRuggles@US.TiAuto.com>, “Erwin, John"
<JEmwin@US, TIAuto.com>, “Kambakhsh, Manouchehr"
<MKambakhsh@US.TIAuto.com>, "Terry Stone (E-mail)"
<lerry.m.stone@gm.com, "Minoo Daroga (E-mail)”
<minco.daroga@gm.comz, "michael.j.french@gm.com™
<michael.j.french@gm.com>, “'gary.e.pritchard @ gm.com'
<gary.e.pritchard @gm.com:, "Gunter, John®
<jgunter@US.TIAuto.com:, conrad.t.schmidt@gm.com,
art.spong@gm.com, len.tillard@gm.com, lisa.a.jesme @ gm.com,
david.zimmerman@gm.com, michael.parrow@gm.com,
joseph.paglialunga@gm.com, daniel.r.stec@gm.com,
paul.s.chapman@gm.com, george.nagrant@gm.com,
“anilkumar.pitta@gm.com' <anilkumar.pitta@gm.com>, “Stumph,
Tim* <TStumph@US.TIAuto.com=, "Maxwell, Cindy”
<CMaxwell@US.TlAuto.com>, "charles.gossel@gm.com™
<charles.gossel@gm.com>
ce!
Subject: Updated: Corvetle 2" QC Update

When: Monday, August 02, 2004 9:00 AM-10:00 AM (GMT-05:00) Eastern Time (US
& Canada) .

LIV USSP U SUR P RS 4

all,

This is a updated notice for our daily reviews of the Corvette 2" QC status.
The open issues matrix is attached. I have also attached the meeting
actions items and a preliminary agenda for next weeks visit to Viking &
PolyCne.

<<GM Meeting Action Items 073004.pdf>> <<Corvette 2 Inch QC Open Issues
List 073004.pdf>> <<Viking_ PolyOne Visit agenda.ppt>>

Conference Access:

Toll Free: 1-888-566-8440
Toil: 1-719-785-4400
Passcode: 336263

kA g st P s I G ST M R 2 e e e =

iz
3

3
4
K3
)



Please call me if you have any questions.

Regards,
Bryan D. Reed

S5r. Program Manager
Fuel Systems

TI Group Automotive Systems LLC
1227 Centre Road

Auburn Hills, MI 48326

Office: (248) 209-3403

Fax: (248) 377-1808

Mobile: {248) 895-5999

emall: breed@us.tiauto.com

B B 4

GIM Meeting Action items 073004.¢ Corvette 2 Inch QC Open Issues List 073004 Viking_PolyOne Visit agenda.p




GM Meeting Action Items:

(7/30/04)

Crack Analysis: To Do

Task , uantity .| Target
Ftem ) Method of | Material Q Y| Responsi| ' &
Numb Analysis | /LOT of Parts bilit Due
umber y .
) Required Y | Date
8/5/04 -
. tical / SE
A, Define crack initintion site Op mq. .EM 2637 2 GM §2:00
examination )
ool
8/5/04 —
B. Characterize crack propagation See Item A, 2037 NA GM 12:00
noon
Cross section field failure for glass orientation ai the §/5/04
C. following bayonet locations: A 4 O clock - 13 1.2 O'clock | See tem A, 2637 1 of each GM 12:00
-~ 890 clock noon
2337 TBD
Cross section fiekd failure for glass orientation at the 2 5"4 0’ Samples to CTBD -
C1 following bayonet locations: A 4 O* clock ~ B 1-2 O'clock | See Item A, ) 697’ beused | TI-Rastatt | Long
- S"- Yoadapl i "Fer
C 8-9 O'clock 2735, 2740 fmn? lab erm
testing. .
Same as previous request but on current production Current 8/5/04 -
D. DAIME A3 PIEVIONs Feque vl produie See liera A, ) 1 GM 12:00
component, Praduction
noon
2337, BD .
2540 Samples to TBD
T Same as D, See llem A, 5 69?, beused | TI-Rastatt | Long
- Ll f _'r
2735, 2740 frozr.a lab erm
testing,
8/5/04 —
E. Re-do mold flow with high & low melt flow index Tl 12:00
ngon
8/5/04 —
; 45 T separitatd fahli -
g Ackil Jou #°s to MFI/OIT presentation. Highlight on pait NA NA NA Tl-Rastatt | 12:00
dated Dee, 03, : -
noon
G. Test bad parts using bending moment Bar Test 2637 TBD I‘I-I/;;::um TN
Perform tensile testing and meht flow on all pants. Perform | High and Low . 8/5/04 B
H. ) , 2697 7 TL-Ossian | 12:00
both high and low load melt flow analysis. Load. noon "1
8/5/04 -
; ; s Current
L Attemnipt 1o extract tensile bars from molded parts lensile , 12 GM 12:00
production .
noon
TLor VP to mold ASTM bars from current production Current
H pellets. Bars to be delivered 1o GM by Tuesday, GM to Tensile ' ) 12 TI-AH | 8/5/2004
. < Production
deliver data by 8/5/04
, Complete melt index using 190 deg C and 230 deg C on : " . -
K. tensile bars obtained from Lot #2697, MF 2697 7 TI-Ossian 8!3/2004;'
L.
M.
N,
0.




Michael J. French To: Christine Sitek/US/GM/GMC @ GM S
08/02/2004 08:31 AM Subject: Re: Fuel tanks[Z]

This is what | know at this point:

1. Supplier - TI Automotive

2. 2004 Chevrolet Corvette and Cadillac XLR

3. Population - 10,000 to 16,000 vehicles

4, Cost - $9.6M (Very rough estimate)

5. Failure mode - We have a number of vehicles that have experienced seepage of fuel during fuel fill.
The customer has noticed fuel odor and in some cases the SES light was set due to the vapor leak on
the tank.

6. Root Cause - Not known at this time. It appears that we may have a tiered supplier that may have
used a plastic resin with a melt flow index that was much higher than recommended by the
specification and by the GM Materials Group.

7. Action Plan - There is daily conference calls on this with both Dave Reek and Dan Stec engaged. We
are in the process of returning 18 fuel tanks from the field to assist in the determination of root cause.

8. RED X (Tom Freeman) is participating in the review of the 18 tank returns to aid in the development of
the root cause.

Dave

Pull together a listing of the tank issues that had a recall in 2004. Include the following:

2GR e

Supplier name

Vehicle line / model year

Cost

Number of vehicles

Root cause / failure mode

Include this issue and show the root cause is still under investigation



Reed, Bryan

- From: terry.m.stone@gm.com
1Sent: Thursday, August 05, 2004 9:12 AM
To: Reed, Bryan
Cc: gary.e.pritchard@gm.com; paul.s.chapman@gm.com; dave.reek@gm.com;
thomas.freeman@gm.com; michael.j.french@gm.com
Subject: BVH Plant Meeting - Action Items
)
BMAP Checklist PPAP3Rollout Roliout QA

Concept Card.do... Presentafion FIna... Documentation.doc

————— Forwarded by Terry M. Stone/US/GM/GMC on 08/05/2004 09:07 AM -----

"Frankish, Jeff"

<Jeff.Frankish@Po To: Anil Pitta
<anilkumar.pita@gm.com>, Beryl Prusinoski
lyOne.com> <Beryl.Prusinoski@PolyOne.com>, Calvin Lee

<Calvin.Lee@PolyOne.com>, Daniel Stec
<daniel.r.stec@gm.com>, David Ceh

<dceh@us.tiauto.com>, Jim Moore

08/05/2004 07:12 <jmoore@vikingplastics.com», Joe Smith
<Joe.8mith@PolyOne.com>, Kurt Walker
AM <Kurt.Walker@PolyOne.com:>, Mark Ruggles

<mruggles@us.tiauto.com>, Minoo Daroga
<minoo.daroga@gm.com>, Pierre Delbarre
<pdelbarre@de.tiauto.com>, Ramesh
! Saligrama <rsaligrama®us.tiauto.com>,
Sally Kline <Sally.Kline@PolyOne.com:>,
Scott Taylor <staylor@vikingplastics.coms,
Susan Addley
<saddleye@vikingplastics.com>, Terry Stone
<terry.m.stone@gm.com>, William Schon
<schonw@polymerdiagnostics.com>
ce:
Subject: BVH Plant Meeting - Action Items

Following are the consclidated action items from our discussion during the
BVH plant visit on 8/4/04:

1) GMP Certification Package - Complete remaining items on Test Sampling
Plan & resubmit to include Special Characteristics identified: {(PolyOne -
asap)

* Additional data needed: minus 40 C & 23 C Notched Izod data
from Feb

04 BVH production lot (#2665852).

2) Forward copy of Sglvay response on MFR reporting & lot selection issues %%f
sent to Calvin Lee - resolve GMP.PE.(050 MFR listing issue (PolyOne-asap)

3) Complete Flow, FEMA & Control Plan for DP-9052-3-1000 compound (PolyOne
prepare to present at mtg on 8/16 at T I Automotive)

* Use latest AIAG format - correlate to process stages.

* Include: Test Sampling Plan {process, procedure & frequency),
‘designate production on BVH Line D (SSE) with specified screw design, use
of

rare earth magnets and defined min/max temperature profile values.

* Provide Viking with any special notifications regarding Cert

1



Values

and/eor base resin MFR.

* Review in-plant testing procedures and confirm how any
. out-of-spec

iissues will be handled and cemmunicated.

* Special Characteristics identified - PelyGne te repert en COA
to

Vviking:

* HLMFI range = 6-9 - test & repert per each gaylerd using
3-chamber

thief {1 reading/box).

* Ash Centent range = 14-16 (15+/- 1%).

* Flex Med = 2,100 MPA (min) per ISo.

* Pellet Count = 25 min te 50 max.

* Cenfirm Selvay COA specific let MFR value.

4) Decument velume discrepancy from DYER Jan let (Pelye@ne #2626334) - 3,600
lbs produced vs 2,292 lbs shipped. (PolyOne - asap)

5) PPAP process driven by customer request to PolyOne to require
notification of change in plant, line, process, etc. (PolyOne/Viking).

6) Copy of ATAG documentation from Detroit public session on 1/12/00 -
interpretation of PPAP for Bulk Material requirements (PoclyOne - details
attached per J.Smith).

<<BMAP Checklist Concept Card.doc>> <<PPAP3Rollout Presentation Final -
print version.ppt>> <<Rollout QA Documentation.docss
Regards,

Jeff Frankish

PelyCne Cerperation

Engineered Materials - GP

Phone: (770} 271-5922

Cell: (770} 634-8602

E-mail: jeff.frankishe@pelyone.cem

|

(See attached file: BMAP Checklist Cencept Card.dec) (See attached file:
PPAP3Relleut Presentatien Final - print versien.ppt) (See attached file:
Relleut QA Decumentatien.dec)



APPLICABILITY OF PPAP TO BULK MATERIALS

+ For Bulk Materials, PPAP is not required unless requested by your customer.

» (OEM PPAP approval of a bulk material eliminates the need to complete PPAP for that
material at other levels in the supply chain.

» Suppliers are responsible for applying PPAP to their subcontractors of ingredients which
have supplier-designated special characteristics.

»  When PPAP is requested, section 11 specific requirements may also apply.

BULK MATERIALS REQUIREMENTS CHECKLIST / PPAP 3RD EDITION CROSS

REFERENCE
[Checklist Element PPAP 3rd Edition Cross Reference
Product Design &Development Verification
Design Matrix Pg. 4, Paragraph 1.2.2.4
Pg. 69, Appendix F, Paragraph F.5.1
Design FMEA Pp. 4, Paragraph 1.2.2.4

Pg. 72, Appendix F, Paragraph F.7

Special Product Characteristics

Pg. 71, Appendix F, Paragraph F.6

Design Records

Pg. 3, Paragraph 1.2.2.1 Note 2

Prototype Control Plan

Pg. 8, Paragraph 1.2.2.12
Pg. 76, Appendix F, Paragraph F.9

Appearance Approval Report

Pg.9, Paragraph 1.2.2.14 ( Not Bulk Specific )

Master Samples Pg. 10, Paragraph 1.2.2.17

g. 79, Appendix F, Paragraph F.13
Test Results [Pg. 5, Paragraph 1.2.2.8 { Not Bulk Specific)
Dimensional Results g. 5, Paragraph 1.2.2.7 Note 2
Checking Aids [Pg. 10, Paragraph 1.2.2.18 Note
Engingering Approval Pg. 3, Paragraph 1.2.2.3

Process Design & Development Verification

Process Flow Diagrams

IPg. 4, Paragraph 1.2.2.5

Process FMEA

[Pg. 4, Paragraph 1.2.2.6 Note
IPg. 75, Appendix F, Paragraph F.8

Special Process Characteristics

IPg. 71, Appendix F, Paragraph F.6

Pre-launch Control Plan

[Pg. 8, Paragraph 1.2.2.12
IPg. 76, Appendix F, Paragraph F.9

Production Control Plan

Pg, 8, Paragraph 1.2,2.12
Pp. 76, Appendix F, Paragraph F.9

Measurement Systems Studies

Pg. 8, Paragraph 1.2.2.10
Pg. 77, Appendix F, Paragraph F.11

Interim Approval

Pg. 17, Paragraph 1.5.2.2
Pp. 82, Appendix F, Paragraph F.14

Product & Process Validation

Initial Process Studies

Pg. 6, Paragraph 1.2.2.9 ( Entire Section)
Pg. 77, Appendix F, Paragraph F.10

Part Submission Warrant{CFG-1001)

Pg, 9, Paragraph 1.2.2.13

[Elements to be completed as needed

Customer Plant Connection

Pg. 67, Appendix F, Paragraph F.3

Change Documentation

Pg. 11, Paragraph 1.3 ( Entire Section )

Subcontractor Considerations

Pg. 67, Appendix F, Paragraph F.2 Applicability

Plan agreed to by:

1/12/2000 PPAP3 Bulk Materials Perspective Roll Out




DFMEA SEVERITY RATING TABLE FOR BULK. MATERIALS

Stakeholder Effects of Failure Severity
Consumer Owner Safety Problem 10
{Vehicle Buyer) Major Owner Dissatisfaction (Loss of Owner Loyalty) 8
Moderate Owner Dissatisfaction (Inconvenience) 6
Minor Owner Dissatisfaction (Annoyance) 4
Customer Plant Safety Problem 10
(Vehicle Mfg'r) Possible Recall 9
Line Sioppage 8
Warranty Costs 7
Scrap 7
Regulatory Penalty 7
Moderate Rework (<20% or moderate repait) 5
Plant Dissatisfaction 4
Minor Rework (<10% or simple repair) 3

DFMEA OCCURENCE RATING TABLE FOR BULK MATERIALS

Formulation Occurrence FREQUENCY

Rating

TYPE OF EVIDENCE LOW MODERATE HIGH
Actual Experience 1 4 7
Similar Experience 2 5 8
Assumption 3 6 9

No Background 10

Notes: Actual Experience; Obtained from appropriate experimentation on the specific final product and the potential
failure mode.
Similar Experience: Based upon similar products or processes and the potential failure mode.
Assumption: Based upon a clear understanding of the chemical impact of the material and the
potential failure mode.

Frequency Definitions:

» High is defined as Repeated Failures

» Moderate is defined as Occasional Failures
» Low is defined as Relatively Few Failures

DFMEA DETECTION RATING TABLE FOR BULK. MATERTALS

Detection by TEST METHOD R&R%
Design Confrol

QUALITY OF EVIDENCE <30% 30% - 100% >100%
DOE (Response Surface Analysis) 1 2 7
Screening Experiments 3 4 8
Assumption/Experience 5 6 9

No Evidence 10

Notes: DOE (Response Surface Analysis): Symmetric design space analyzed with appropriate statistical tools.
Screening Experiments: Screening design or ladder evaluation strategically set to develop DOE.
Assumption/Experience; Information/data based upon similar products or processes.

1/12/2000 PPAP3 Bulk Materials Perspective Roll Out



BULK MATERIALS WORK GROUP

PPAP3rd EDITION ROLLOUT QUESTIONS AND ANSWERS (1/12/2000Sessions)

Question

Answer

Applicability:

e Please clarify: “ for Bulk Materials, PPAP is
not required unless requested. i.e. a submission
is not required or a package is not required.

The default condition for bulk materials is that
PPAP is not required unless requested by the
customer. There is no change in the QS-9000
requirements under 4.2 and 4.4 elements for APQP
work in managing change.

e Fora QS audit are waivers needed from the
customer for a PPAP that is not needed?

With the defauit condition being that PPAP is not
required unless requested, there is no need for
waivers from the customer.

e To what level along the supply chain wilt
documented evidence of compliance to this
standard be required? i.e. a material that is used
in another suppliers product to the customer.

Below tier | ( tier 2 or Subcontractors) evidence of
PPAP is only required if the product is designated
as a special characteristic in the tier 1 company’s
product.

e Are annual re-validations of PPAPs required?

The PPAP approval is generally valid for the life of
that produet. If the product undergoes a change or
modification, the management of change criteria
come into play and a new PPAP may be required
dependent on the level of change. The customer
may have a process of review requiring some test or
performance evaluation on a periodic basis.

*  Who passes judgement on the grouping of a
supplier’s family of products for PPAP activity
and what course of action should suppliers
take?

The supplier should present the case for grouping
families to the customer, but the customer will make
the final decision. The customer must feel
comfortable that their risk is minimized,

*  Are aesthetic materials in roll-good form
considered bulk material or parts? i.e. cloth,
vinyl, etc.

Materials such as those described are considered
bulk materials. Refer to page 67 in the PPAP
manual for more definition on bulk materials.

¢  What types of bulk materials were considered
during BMAP work other than paint and
sealers?

The entire bulk industry and it's associations were
invited to participate in the process, Most of the
industries participated in portions of the process.
Paints, sealers, polymers, fabrics, chemicals,
solvents, fulels and lubricants, plastics, Chemical
Manufactures Association, adhesives and rubber
were also represented.

e What is the definition of a bulk material?

Refer to page 67 F.2 Applicability, for more
information on defining bulk materials, A
definition is also included on page 87 in the
glossary.

¢ Does a bulk material supplied from a tier 2
supplier to a tier 1 supplier need OEM
customer approval?

Below tier 1 ( tier 2 or Subcontractors) PPAP is
only required if the product is designated as a
special characteristic in the tier 1 company’s
product.

e What was the industry intent of use of qualified
Labs for testing? Scerario: Paint supplier
provides performance testing services for tier 1
supplier on parts using their paint.

In the scenario described, the paint supplier
providing test service to their tier | customer, is in
fact providing outside testing services, and will have
to abide by the QS-9000 requirements to become
certified to continue that service.

¢ For COA’s, can ISO registered facilities test
results be used for bulk material commodities?

2 Kristi please get the response.???




e Ifaproduct doesn’t meet requirements but the
customer is happy, doesn’t that mean that the
requirements are wrong?

The customer requirements must always be met or
re-negotiated on the basis of new data.

e  Should we expect to see or receive PPAP
documents from plastics and resin suppliers on
request?

If these suppliers meet the criteria for performing
PPAP, and the requirements are spelled out in the
Bulk Materials Requirements Checklist, then you
can expect to see PPAP documents,

s Does QS-9000 4.2.4.2 (suppliers should utilize
a part approval process for subcontractors)
apply only for designated special
characteristics?

For Bulk Materials, the answer is yes. It is however
in your best interests o use the tools in PPAP .

+  What can you do when the OEM requires a
specific subcontractor and that subcontractor
refuses to provide a PPAP, or COA’'s, or to
respond to complaints?

You can negotiate with the customer for relief to an
alternate sub contractor.

»  What should a supplier do when a
subcontractor does not want to do PPAP work,
particutarly early in the process when volumes
are low and do not support the effort?

Your alternatives are to negotiate with the sub
contractor and/or search for an alternate sub
contractor, Focus on the value added for both the
subcontractor and the supplier should be
emphasized. The work effort can be negotiated
through the Bulk Materials Requirements Checklist
application.

¢ Is the inclusion in an OEM Approved Source
List considered “OEM PPAP"?

No, the inclusion on an OEM Approved Source
List, means the material has engineering approval.
PPA may still be required to assure the customer of
your ability to consistently produce that product,

¢ Ts there any clarification planned for Tier 1
parts suppliers (customers), so they understand
bulk material requirements are different than
parts?

2?2222 Kristi please obtain a response????

e  When a bulk material supplier (fabric) has an
OEM customer approval, what will my
requirements be? Will I have to re-certify every
year?

The PPAP approval is generally valid for the life of
that product. If the product undergoes a change or
modification, the management of change criteria
come into play and a new PPAP may be required
dependeni on the level of change. The customer
may have a process of review requiring some lest or
performance evaluation on a periodic basis.

¢ Ifan OEM approval works through the supply
chain, does an OEM waiver work for all who
use the butk material?

No, with the introduction of PPAP 3" edition, the
default is PPAP is not required unless requested,
therefore waivers are not needed.

Design Development and Validation:

¢  On the Design Mafrix if unknown is checked,
may we continue with the process or do we stop
and address that issue?

You may continue the process as it wilt be
addressed in the DFMEA, but it may be more
efficient to address the unknown as quickly as
possible to determine if unknown is a high impact
ilem requiring inclusion in the DFMEA..

s  What does “Robust Threshold Range” mean?
i.e. Over and under what?

The units are specified in column 5 of the Design
Matrix on page 70.

¢ Do you get the RPN by multiplying the failure
(consumer) X the failure {customer) X the
occurrence X the detection?

No, just one severity rating is used and it would be
the most severe of the ratings.

e At what RPN value are you required to
implement improvements on a DFMEA or
PFMEA?

No specific RPN is required. The intent is to utilize
the entire range of 1 — 1000, and then select the
upper 20 to 25% as action items.




s Do you have to provide documented evidence
of the “similar experience” basis used for rating
DEMEA occurrence?

This evidence would normally be listed or referred
in the current controls column of the DFMEA. A
customer may want to review the basis of your
decisions as well.

e Why is “non compliance to a Government
regulation” a “10" for a PFMEA severity
ranking, but only a “7* for “Regulatory
penalty” in the DEMEA severity scale?

The intent of the 10 in the severity for Government
Regulations is tied to FMVSS requirements. e
Safety rates the 10.

¢ Is a submission required for a reduced RPN on
a Design DFMEA with no change in the
finished product?

No submission or netification ism required for a
reduced RPN. However, this assumes that no major
change to the Design Matrix is made to accomplish
the improvement.

*  For the application of family groupings for
DFMEA’s, would the grouping be by
performance or by technologies?

The groupings would be accomplished by
Technologies.

e How can we meet the design record
requirements for bulk materials, when they are
proprietary representing millions of dollars in
investment?

The default submission level for Bulk materials is
Level 1, and records are maintained at the suppliers
location. The customer reviews but does not take a
copy of the documents.

e Would a batch card be acceptable as a PFD,
assuming it contains order of addition,
processing information, etc.?

Although this is customer specific, it is generally
acceptable. This can be agreed to in the Bulk
Materials Requirements Checklist.

Control Plans:

¢  Would a change in a conirol chart type
specified in a control plan for a special
characteristic require customer notification and
possible resubmission?

Since the control plan would deal with special
characteristics, the change would be considered
moderate and would require customer notification.

¢  How does the Prototype Control Plan apply to
shelf or commodity items from a bulk supplier?

The Prototype Control Plan, when required, is used
for the completion of the development process and
would generally not apply to off the shelf
commercial commaodity items. If it were a special
characteristic for a supplier, it may be required.

Measurement Systems Analysis:

s I thought the MSA for standardized test
methods were needed to quantify the effects of
aging / wear of the test and variation due to
sample preparation, Is that no longer important?

Measurement systems analysis is important and
required in QS-9000 4.11 element, It is important to
know the level of variation due to measurement, as
it comes into play in many of the Bulk Material
PPAP requiremenits.

Process Capability Studies:

s  What are CpK minimum requirements for bulk
materials?

With the introduction of PPAP 3™ edition, the
minimum requirements are negotiable with the
customer.

e  Whatis a definition of “Statistical Control”

A definition of Statistical Control is a process with
normal distribution contained within upper and
lower control limits, determined through the voice
of the process.

s  Can we avoid supplying PpK or CpK in bulk
PPAP's?

Requirements for Process studies are negotiable
through the Bulk Materials Requirements Checklist.
For the reasons stated in the manual, PpK and CpK
are usually not meaningful.




General Questions:

o Is training being provided to registrars?

The PPAP training provided through the AIAG is
being upgraded to include the changes in the 3
edition.

o How did the changes in PPAP 3" edition alter
the requirements of (}8-9000 section 4.2 APQP
requirements?

PPAP 3" edition does not alter the requirements of
QS-9000 section 4.2 APQP.

* To what cxtent have registrars / RAB’s been
made aware of the bulk materials changes?

Registrars were invited to participate in the Bulk
materials work group process. There was some
review from this group, ATAG provides all
registrars with the manual on its release.

e Ifyou are formulating to a dictated OEM
material specification, who is design
responsible?

If you consider the design or formulation to be
proprietary, you are design responsible.

¢ Will a Bulk Materials Requirements Checklist
be required for currently approved and active
materials?

The Bulk Materials Requirements Checklist would
come into play for currently approved and active
products at such time that the product undergoes at
least a reportable {moderate ) change.

e Ifa supplier has waivers or is determined not to
be design responsible, than can the “Product
Design and Development Verification” section
of the Bulk Materials Checklist Requirements
be omitted?

The entire Bulk Materials Requirements Checklist
would be reviewed for applicability. For a non
design responsible supplier, it is likely that there
would be minimal requirements from the “Product
Design and Development Verification” section. The
requirements are negotiated with the customer.

¢  Are any of the forms available in spreadsheet
format?

2727 Kristi please provide this response????

*  How do I learn about committees to develop
upgrades to QS-9000 standards, and how can I
get involved?

2?22 Kristi please provide this response????

¢ Is the PowerPoint presentation available for
purchase, and use in our organization for
training?

The presentation is available at no cost by Emailing
Charles.L.Hickson@USA.Dupont .com




Terry M. Stone To: Thomas Freeman/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC @ GM
'; 07/28/2004 04:51 PM Subject: Questions for meeting 9/29/04

----- Forwarded hy Terry M. Stone/US/GM/GMC on 07/28/2004 04:50 PM -----

,Anilkumar Pitta To: rsaligrama @ us.liauto.com
7/28/2004 04:36 PM ce: Terry Stone, George.nagrant@gm.com, minoo.daroga@gm.com, Gary
07/28/2004 04:36 D. Veghts/US/GM/GMC @ GM, “Rivenburgh, Mike"
<MRivenburgh@US.TlAuto.com>, “Ceh, David"
<DCeh@US. TlAuto.com>, ChrisQuick@US.TiAuto.com
Subject: Questions for meeting 9/28/04

Ramesh,

Could you please have most, if not all of these questions answered in regards to Viking's molding process:
1. Does the mold have cold/warm spots? ¢
. Can we see a temperature profile in the mold flow or mold cool analysis?
3. For the trip we would like to get a temp. profile of the mold - Ramesh does Tl have a IR pyrometer or
some other tool to accomplish this during our visit with Viking?
4. Skinfcore condition - is there a resin rich surface?

Are we seeing glass orientation?
TI's conclusion reports glass concentration in the crack location - can we run an ash content in the
crack region to quantify?

> o

7. What is the gate size and type used? Is it an edge gate?
8. Canwe run a GC/mass spec to get a MW, distribution?

9. Is the cross-over pipe location considered part of the interior, meaning is it well protected? How about
the tanks?

10. GM Materials would like to get a couple samples for our lab - glass dist. and orientation (if possible).
11. TI-we need to see a copy of the actual fallure analysis report!

Best Regards,

Anil Pitta

Product Development

Materials Engineering - Chassis & U/H Plastics
otel: 586,575.7963 (Fofax: 586.575.8163 D<amail: anilkumar.pitta@gm.com 1 Pager:
866.287.3405

(HaMailcode: 480-210-3B1
30001 Van Dyke Avenue



_Terry M. Stone To: "Bridgeman, Sherri* «SBridgeman@US, T|Auto.com:>, "Reed, Bryan®
T . <BReed@US.TlAuto.com>
, ‘3> - 07/28/2004 01:49 PM Subject: Re: Updated: Corvette 2" QC Update

Sherri,

The following will be going to Viking and Polyone on Aug 3-4:

Terry Stone - Lead DE

Minoo Daroga - Materials Engineer

Anil Pitta - Materials Engineer (pending GM Management approval)
Dave Reek - SQE FPE

Red-X Engineer (per Dave Reek)

Dan Stec - SQE 7

Another SQE (from Mike Parrow's group) per Conrad Schmidt ?

Nogewn=

Please provide an itinerary.

Regards,
Terry



, Terry M. Stone Ta: Joan M. Stone/US/GM/GMC @ GM

t;_. O7/28/2004 08:56 AM Subjecl: Re: Parts Restriction[£)

',"sl.i,, .l
PRsis. 1]
s

b i

Joan,

Please work with Marshall on this. The 10337582 should be checked for the date. Marshall can provide
the breakpoint. The 10362744 is a newer PN, designed for C6 but serviceable to C5 and XLR. It should
have a recent date and should be OK. Confirm with Marshall.

Thanks,
Terry

Joan M. Stone

Joan M. Stone To: Terry M. Stons/US/GMW/GMC @ GM
) cc: Art Spong/US/GM/GMC @ GM, "Reed, Bryan®
07/27/2004 06:39 PM <BReed @ US.TIAuto.com:>, Dave Libby/US/GM/GMC@GM, DAVE
REEK/US/GM/GMC @GM, Lon Tillard/US/GM/GMC @GM, Michael J.
French/US/GM/GMC @ GM, mstange @ us.liauto.com, Patrick C
Antus/C/US/GM/GMC @ GM, Christine M. WittYUS/GM/GMC @ GM
Subject: Re: Parts Hestriclion

The SPQ bhuyer has set up a new contract for the new "source code' for the Tl Automotive location in
Indiana. All system updates shold be completed by Wed. - Thurs at the latest. New schedules will be
loaded against the new source code at that time.

When you say 'pull all remaining stock' - do we ship back to Tl Automotive? Scrap? | can resolve this with
Marshall Strange if you prefer. The one piece of 10362744 is still intransit - the intransit piece of 10337582
was not located. We are talking about 3 pieces to 'pull'. | can place them on order writing control and not
sell until | hear your direction.

Terry M, Stone

) _ Terry M. Stone Teo: Joan M. Stone/US/GM/GMC@GM
q 07/27/2004 03:13 PM cc: Art Spong/US/GM/GMC @ GM, "Reed, Bryan"
A <BReed @US.TIAuto.com>, Dave Libby/US/GM/GMC @GM, DAVE
REEK/US/GM/GMC @ GM, Len Tillard/US/GM/GMC @ GM, Michael J.

French/US/GM/GMC @ GM, mstange @us.tiauto.com, Palrick C
Antus/C/US/GM/GMC @ GM
Subject: Re: Parts Restriction[:)

Joan,

From your reply (7-8-04):
SPO Inventory -
10337582 - 4 pleces- date on tank Is 2/23/04. One more pant is intransit from one SPO facllity to
another - will reply when part is received
10339514 - 0 inventory
10362744 - One piece is Intransit from one SPO facllity to another - will reply when part is received

At that time, 2/23/04 was not a concern and | was waiting for the update on the other two tanks. Now |



would suggest we pull all of the current stock as soon as we are sure that Tl has orders far more tanks.
Until then, Tl can drop-ship tanks to dealers. They have done this recently on a limited basis.

Please update the distribution on the status of the tank orders.

Thanks for your help,
Terry Stone

Joan M. Stone

Joan M. Stone To: Terry M. Stone/US/GM/GMC @ GM
. cc: Art Spong/US/GM/GMC @ GM, "Reed, Bryan®
07/27/2004 02:45 PM <BReed @US.TIAuto.com>, Dave Libby/US/GM/GMC @GM, DAVE
REEK/US/GM/GMC @ GM, Len Tillard/US/GM/GMC @ GM, Michael J.
French/US/GM/GMC @ GM, mstange @us.tiauto.com, Patrick C
Antus/C/US/IGM/GMC@GM
Subject: Re: Pars Flestriction

Terry - | responded to you with our date codes on the tanks on 7/8/04 {per your request of 7/2/04) - we
only had 4 tanks and the date on the tanks was 2/23/04. There was no instruction for what to do with
those tanks based on that date. | had no reply to the information - two tanks have sold - two of 10337582
are in inventory - can they be sold?

Based on direction from Mike French - WWP - [ ordered (on 7/23) 330 pieces per part (10362744,
10337582) per week from Tl Automotive beginning this week. | found out today that Tl Automotive has
changed plants from CT to IN and they are not seeing the ordetrs nor are they shipping. 1 am trying to
clarify with SPQ buyer if the contracl was requested to be changed (and also if PPAP was done with that
tool move).

Terry M. Stone

Terry M. Stone To: Patrick C Antus/C/US/GM/GMC @ GM, Joan M.

§is) ) StonefUS/GM/GMC @GM, Dave Libby/US/GMW/GMC @ GM
38 07/27/2004 01:40 PM cc: Michael J. French/US/GM/GMC @ GM, DAVE REEK/AUS/GM/GMC @ GM,

Len Tillard/US/GM/GMC, Art Spong/US/GM/GMC @ GM,
mstange @us.liauto.com, "Reed, Bryan" <BReed @US.TlAuto.com>
Subject: Re: Parts Restriction

__g‘:_.} :

Pat,

From Marshall Stange at Tl:

Terry,

There is an AEC00521 number for a full sheet of pads. This is how
our plant orders the pads. Can we pull a GM number for this sheet ? It
would
be easier that ordering separate pads.

Marshall

Are we going to require one full sheet of pads to be shipped with the tank or will Tl install them pricr to
shipping?



Joan,

Have you checked or pulled thess 5 tanks to ensure that they have a recent mold date on the front of the
tank? Has there been a new orders for more tanks? 10362744 will be used for all previous LH tank P/Ns.
10337582 will be used for ali RH tanks.

Dave,

Should we have Tl install the pads to ensure positioning or should we specify to the tech to copy the old
tank?

Regards,
Terry

Patrick G Antus

To: Terry M. Stone/lUS/GM/GMC@ GM
ce:
Subject; Re: Parts Flestriclion

To answer your first guestion Len Tillard has the answer. [t seams the person | asked was overwhelmed
with the same question.

10310054 and 10312858 have been added to tank assembly 10362744 with the proper quantities
specified by Terry Stone.

10337585 has a quantily of 3 in the warshouse.
10363245 has a quantily of -3 in the warehouse.
10339514 has a quantity of 0 in the warehouse.
10362744 has a quanlity of 0 in the warehouse.
10337582 has a quantity of 2 in the warehouse.

Patrick Antus
SPO Service Parts Engineer - Chassis
586-947-4818

Terry M. Stone

TR Terry M. Stone To: Patrick C Antus/C/US/GM/GMC @ GM

Lty ce: Art Spong/US/GM/GMC @ GM, "Reed, Bryan®

TH 07/27/2004 09:12 AM ! '

AT <BReed@US.TIAuto.com>, George Nagrant/US/GM/GMC, Len
Kaang ,k[} T TillardUS/GM/GMC, Michael J. French/US/GM/GMC @ GM,

mstange @ us.tiauto.com, DAVE REEK/US/GM/GMC @GM
Subject: Re: Parls Restriction

Another question for you: Can you create a fuel tank service kit part number for the LH tank for 2003
(RPO FFS)and 2004 C5, all XLR, and all C6 to include the welded shell asm {10362744), 8 full isolator
pads (10310054) and 3 half isolater pads (10312858)? or is there a pad kit number for the full sheet of
pads for the LH tank.



(" | Currently, the dealership technician has to pull 11 isolators from the old tank and put them on the new
tank. This should help ensure that all of the pads are positioned correctiy,

Thanks,
Terry

Y Terry M. Stone To: Patrick C Antus/C/US/GM/GMC @ GM

b Sl ttmaaan] cc: Art Spong/US/GM/GMC @ GM, "Reed, Bryan®

TEMET] 07/26/2004 03:55 PM ! '
l AT, A <BReed@US.TlAuto.com>, George Nagrant/US/GM/GMC, Len
lf 1 uiiﬂ Tillard/US/GM/GMC, Michael J. French/US/GM/GMC @GM,

mstange @us tlauto.com, DAVE REEK/US/GM/GMC @ GM
Subject: Re: Parts Restriction[2)

Pat,
After speaking with Art regarding Parts Restriction, that would be difficult and wouldn't take effect until
about 90 days. Would it be possible for you or somecne at SPO to notify us if any fuel tank is ordered and

where it is being shipped?

Thanks,
Terry

Terry M. Stone

P

Terry M. Stone To: Len Tillard/US/GM/GMC
H. 91 AM cc: Arl Spong/US/GM/GMC @ GM, Michael J. French/US/GM/GMC @ GM,
'} 07/26/2004 0 “Reed, Bryan" <BRaed @ US.TIAuto.com>, mstange@us.tiauto.com,
George NagrantYUS/GM/GMC, Patrick C Antus/C/US/GM/GMC @ GM
Subject: Parts Restriction

Len,

Please place the following parts on restriction:

C5 XLR cé
2003 (FFS) - 2004 2004-2005 2005
10337585, 10363245,
Tank Asm - Fuel LH - Welded Shell 10339514, or 10362744| 10339514, 10362744 10362744
Tank Asm Fuel - Welded Shell 10337582 10337582 10337582

All LH tank shells can be replaced with P/N 10362744. This and 10337582 are what T| will be making and
what SPQ will be {or has) ordered in large quantity,

Thanks,
Terry



e L .. Terry M. Stone To: Joan M. Stone/US/GM/GMC @GM
& A NN &) . . . T by
T 6712772004 03:13 P Subject: Re: Parts Restriction[£)

Joan,

From your reply (7-8-04):
SPQ Inventory -
10337582 - 4 pieces- date on tank is 2/23/04. One more part is intransit from one SPQ facility to
another - will reply when part is received
10339514 - 0 inventory
10362744 - One piece is intransil from one SPO facility to another - will reply when part is received

At thal time, 2/23/04 was not a concern and | was waiting for the update on the other two tanks. Now |
would suggest we pull all of the current stock as soon as we are sure that Tl has orders for more tanks.
Until then, Tl can drop-ship tanks to dealers. They have done this recently on a limited basis.

Please update the distribution on the status of the tank orders.

Thanks for your help,
Terry Stone

Joan M. Stone

Joan M. Stone To: Terry M. Stone/US/GM/GMC @ GM
. cc: Art Spong/JS/GM/GMC @ GM, "Reed, Bryan®
07/27/2004 02:45 PM <BReed@US.TIAuto.com>, Dave Libby/US/GM/GMC @ GM, DAVE
REEK/AUS/GM/GMC @GM, Len Tillard/US/GM/GMC @ GM, Michael J.
French/US/GM/GMC @ GM, mstange @ us.tiauto.com, Patrick C
Antus/C/US/GM/GMC @GM
Subject: Re: Parts Restriction[E]

Terry - | responded to you with our date codes on the tanks on 7/8/04 (per your request of 7/2/04) - we
only had 4 tanks and the date on the tanks was 2/23/04. There was no instruction for what to do with
those tanks based on that date. | had no reply to the information - two tanks have sold - two of 10337582
are in inventory - can they be sold?

Based on direction from Mike French - WWP - | ordered (on 7/23) 330 pieces per part (10362744,
10337582) per week from Tl Automotive beginning this week. | found out today that Tl Automotive has
changed plants from CT 1o IN and they are not seeing the orders nor are they shipping. | am trying to
clarify with SPO buyer if the contract was requested to be changed {(and also if PPAP was done with that
tool move).

Terry M. Stone

- Terry M. Stone To: Patiick C Antus/C/US/GM/GMC @ GM, Joan M.
. . Stone/US/GM/GMC @ GM, Dave Libby/US/GM/GMC @ GM
140 P y
07/27/2004 01:40 PM cc: Michael J. French/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC @GM,
Len Tillard/US/GM/GMC, Art Spong/US/GM/GMC @ GM,
mstange @us.tiauto.com, “Reed, Bryan" <BReed@US.TIAuto.com>
Subject: Re: Parts Restriclion




K

Pat,

From Marshall Stange at Tl:

Terry,

There is an AEC00521 number for a full sheet of pads. This is how
our plant orders the pads. Can we pull a GM number for this sheet ? It
would
be easier that ordering separate pads.

Marshall

Are we going to require one full sheet of pads to be shippad with the tank or will Tl install them prior to
shipping?

Joan,

Have you checked or pulled these 5 tanks to ensure that they have a recent mold date on the front of the
tank? Has there been a new orders for more tanks? 10362744 will be used for all previous LH tank P/Ns.
10337582 will be used for all RH tanks.

Dave,

Should we have Tl install the pads to ensure positioning or should we specify to the tech to copy the old
tank?

Regards,
Terry

Patrick C Antus

fl Patrick C Antus To: Terry M. Stone/US/GM/GMC @& GM

07/27/2004 12:55 PM o e
Subject: Re: Parts Hestncllon

To answer your first question Len Tillard has the answer. It seams the person | asked was overwhelmed
with the same question.

10310054 and 10312858 have been added to tank assembly 10362744 with the proper quantities \
specified by Terry Stone.

10337585 has a quantity of 3 in the warehouse.
10363245 has a quantity of -3 in the warehouse.
10339514 has a quantity of 0 in the warehouse.
10362744 has a quantity of 0 in the warehouse.
10337582 has a quantity of 2 in the warehouse.

Patrick Antus
SPO Service Parts Engineer - Chassis
586-947-4818



Terry M. Stone To: "Ceh, David" <DCeh@US.TiAuto.com>
a 07/27/2004 02:15 PM Subject: SREA's and Meriden Issue

Y

Dave,

[ just faxed 2 SREA's related fo the Viking component.

Wae still need breakpoints for the radius change.

We should discuss the increased rib change again.

Was molding this part now difficult for Viking because the now had lower HLMI?
There should be records at Viking for these changes.

Were there any process changes around these tooling changes?

Include these changes on the history timeline.

Please provide details on the new information from Meriden regarding the 3/1/04 (build date) car. Here's
some questions/comments. Some of these were asked on the call today. Sorry for repeats:

You have the tank, correct?

You will test the part for HLMI 1o try fo determine which lot it was made from. This doesn't help us on
defining which cars are suspect.

There are 128 parts in a box. How many parts were left when they discovered it?

What happened to those parts?

Were they running LH or RH when they discovered it?

Did they quarantine the stock in the pipeling when they found the issue?

Please add to the open issues list:

¢ FPE paperwork needs to be completed. This is pending Tl's testing/investigation.

¢ Provide digital pics of each returned part as received including the two tanks from the same car (VIN
45114833).

Regards,

Terry



To: mstange @us tiauto.com

. Terry M. Stone
Subject: Re: Warrantly Data for Fuel Tanks

L1 07/27/2004 12:29 PM

Marshall,

Here is the latest data. Please check for new cases.

Thanks,
Terry

To: Terry M. Stone/US/IGM/GMC @ GM

Murray J. Pyle
07/27/2004 09:55 AM_ ¢C- L
' _ Subject: Re: Warranty Data for Fuel Tanks

as requested.

%

XLR and Corvette tank July 27.x

Murray James Pyle

GM NA Engineering

586 492-9801 (Phone oniy - NO Voice Mail)
248 874-9581 (Voice Mail)
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Verbatim Medel N Producton  Sals  Reper  SO7 Loter Opbration Cuistorhor Code Troubslo Codo Millasge at Repalring Daskr State
Yaar Date Dade Date oy Repalr i
2004 TO1YYI2E5145108567 VSep0d  TMSepTd  WNoWE  14NowDd L1281 - TANK, LEFT FLUEL-REPLACE WG - WARNING LIGHTS: SERVICE | OB - QBDI Corle usad 1,800 VOSS CHEVROLET, INC. OH
CUSTOMER STATES THAT WHEN PUTTING GAS IN VEHICLE IT LEAKS
ONEYAP SMOKE TEST.CHECK FOR LEAKS.FOUND FUEL LEAKGING
FROM L-5 FUEL TANK BY CROSSOVREPLACE LEAKY LEFT FUEL TANK
AND GADSSOVER PIPE 2004 141YYI2E245115054  24/Nowd  ZPAlanDd  SMavDd  S/ADEG4 L1237 - TANK, LEFT FUELSREPLACE VN » VISUAL: LEAK/LEAKS(MISSING 2K « IMPROPERLY SEALED 1,224 JON HALL CHEVROLET, INC:,
2004 1G1YY125045101063 Z54uD3 7O 4Nowtd  12Deiad L1282 - TANKFUEL-BOTH-REFLACE ¥ AV -VISUAL: UNUSUAL GAGE REALBG - COMPONENT-SHORTED 1,129 MARK ANTHONY GHEVROLET, ING. N
2004 1GIYYIZS445125570 Z2Marld  2B/MagDd BI04 2SUunid L1281 - TANK, LEFT FUEL-AEPLAGE VN - VISUAL: LEAK/LEAKS(MISSING 2W - LOOSE 118 KELLEY CHEVROLET, INC
VEHIGLE LEAKING FUEL GAS TANK {LH) CROSSOVER NEGK TO TANK
BODY LEAKING. DEFECTIVE. REPLACED LH FUEL TANK ASSEMBLY.
TOOK TANK QUT OF NEW STOCK F 2004 1GIYY125745121481 BFebi0d  2WJunD4  Z3UNDA 20004 L1287 - TANK. LEFT FUEL-REPLACE VN - VISUAL: LEAI/LEAKSIMISSING 2K - IMPROPERLY SEALED 269 CARY AUTO MALL LIMITED PARTNERSHIP NG
CUSTOM STATES UNABLE TO FILL TANK Ci¢ ANO REPLAGE TANK AND
MODULE 2004 1Gi1'YY1 28545106062 I¥Se/03 11/0vI  20CovDd  24/0ake3 L1230 - TANK, RIGHT FUEL-REPLACE PT - PERFORMANCE: STALLCOLDHI 1H - CLOGGEIVRESTRICTEIVBLOC! 177 LITHIAIG, ING. Wa
2004 1G1YY12S545707201 1S3 ZUSepid  2eS=pS  100GUE3 L1280 TANK, RIGHT FUEL-REPLACE NG -NOISE: RATTLE(RUMBLE)  2W -LOOSE 77 JAGK CAULEY CHEVROLET, INC. il
2004 1G1¥Y128545710105 5Dend8  13Deci0d Z4MuniSd 2B L1287 « TANK, LEFT FUEL-REPLACE AV » VISUAL: UNUSUAL GAGE REAL 4X « WORN 4,881 KELLEY CHEVROLET, ING. FL
2004 1G1YYZ2045101928 /AUMRS  ZPAANDS  T4AUNVO4  BAUUG4 L3287 - TANKC LEFT FUEL-REPLAGE PN - PERFORMANCE: NG START(RI 1D - BROKER 8,220 SANTA MONIGA GROUP, ING. ca
PUMP INOP REPAIR PER TECH ASST GASE NUMBER 8985778 FOLIND
CLIP QN INTERNAL FEED FIPES BROKEN AND CLIPS THAT HOLD FEED
PIPE SECURE INSIDE YANK BAOKEN GUPS NOT SOLD SEPERTLY
NECESSARY TO REPLACE TANK AND LINES 2004 1G7YYZ2A045102108 2B BDecid  11/DenTd  2a/Decdl L1280 - TAMK. RIGHT FUEL-REPLACE PN - FEAFQRMANCE: NO START(FI 8G - COMPQNENT-SHOATED 144 MAXIE PRICE GHEVROLET-OLDSMOBILE, I GA
2004 1G1YYZ20045114258  1NowWGd  2SNou08  ApHO4  21Mawts L1281 - TANK, LEFT FUEL\REPLACE W« WARNING LGHTS: SERVICE | 4 « WORN 7,453 KELLEY CHEVROLET. ING. FL
2004 1G1YY22G045114072  2UNowD3  31Mar/Od  IMayiod  1Aluried L3281 - TANK. LEFT FUEL-REPLAGE VI - VISUAL: LEALEAKSIMISSING 2K - IMPROPERLY SEALED 1784 WILLIAM H. FORTER. ING. DE
004 1G1YY220045115071  24Now3  2Mared  250un/04 23D L1281 - TANK, LEFT FUELSREPLACE VN - VISUAL: LEAK/LEAKS{MISSING 3Z - RUPTURED 4704 HARDY CHEVROLET, ING. 13
2004 1G1YYZ2G045115188  Z9Nowa  19/Janiod  24un/od  ZXVD4 L1281 - TANK, LEFT FUEL-REPLACE VN » VISUAL: LEAAEAKS(MISSING 2K « IMPROPERLY SEALED 4,380 SUNSET CHEVROLET, INC. FL
2004 101YY2ZG045115218  26Nowld  23Aandd 25/Maydd  1SAUnD4 L1281 - TANK. LEFT FUEL-REPLAGE W0 - WARNING LIGHTS: SERVICE | 2K - IMPROPERLY SEALED 3,777 PROORESSIVE CHEVROLET COMPANY  OH
2004 1817YZ2G046117162  15De0/0d  7ALWDY  14Aluni0d  ZAlubO4 L1281 - TANK, LEFT FUEL-REPLACE VN - VISUAL: LEAILEAKSIMISSING 6G - GOMPONENT-INOPERATIVE 276 HOUIDAY CHEVAOLET OLDSMOBILE. LG, FL
GUSTOMER STATES THAT THERE IS A STRONG SMELL OF GAS
ADVISE CHECKED FOR LEAK - FUEL COMING FROM LH TAN
TAANSFER PIPE CONNECT REMOVED LEFT FUEL TANK - REPLACED
TRANSFERA PIMP « INTERNAL FUEL 2004 1061YY220045120891 30Mandd  aMarod  BAluné 2Wulcd L1281 - TANK, LEFT FUEL-REPLACE ©l - OPERATION: FUMES{HARD SHI O8 - OEDI| Code used 8,014 KEN WARE GHEVROLET, ING, OR
2004 1G1YY22G145126050  2BMend  14Feh/D4  2ManD4  12Marcd L1280 - TANK, RIQHT FUEL-REPLACE W@ « WARNING UGHTS; SERVICE I1L - CUT 803 KNIPPELMIER GHEVROLET, ING. oK
2004 181YY220245102060 20MuD3  2VAUD  Sep3  ANowbd L1282 - TANKFUEL-BOTH-REPLACE Y Q- CPERATION: INOPERATIVE(MA 3A - MISADMUSTEDMISALIGNED 171 WOSDWORTH CHEVROLET-CADILLAG-BUL  MA
2004 101YY226245103214 WAUDOS  BAan/Dd  ZFeb/Od  220unV04 L1287 - TANK, LEFT FUEL-REPLACE AV - VISUAL: UNUSUAL GAGE REAL 65 - COMPONENT-INGPERATIVE 1268 GUARANTY CHEVROLET MOTORS, INC CA
2004 1G1YY22G245100854 8iSen0l  PUSep/i  PSMayTa  4AMuMG4 L1287 - TANK, LEFT FUELREPLACE OL « OFERATION: INTERMNT{INSUF 25 » KINKED 2178 MCGLUSKEY CHEVROLET, INC. oH
2004 1G1YY22G245108920  10/Sepld  100ad 1504 17/Febyte 11281 - TANK, LEFT FUEL-REPLACE Wi« WARNING LIGHTS: SERVICE [ 2W  LOOSE 3,110 KaRL CHEVROLET, ING. 1A
2004 101YYZ2G245110812  150cU06  1/Man0d  9Mawds  2aManDs L1280 - TANK, RIGHT FUEL-REPLAGE W - WARNING LIGHTS: SERVICE | 1K - CRACKED 258 DON HEWLETT CHEVROLET-OLDSMOBILE. TX
2004 1G1YY226245114438  {&NowiDd  WDewD3  20MarD4  GADRO4 L1281 - TANK, LEFT FUEL-REPLACE VN - VISUAL: LEAIGLEAKS{MISSING 6C - GOMPONENT-INOPERATIVE 8,882 T. THOMAS GHEVROLET, ING. FL
2004 101YY220245118156 SDenid  12/Ma0d 21/Mmyod  &luridd L1287 - TANK LEFT FUEL-REPLACE CP - QPERATION: ODOR 2 - IMPROPERLY SEALED 820 LEQ MARTIN CHEVAQLET, ING. ™
2004 101YYZ2U345101455 2203 16/Sep08 30epilS  ANowld L1288 - TANK, RIGHT FUEL-REPLACE ©J - OPERATION; INQPERATIVE(HA B2 - TECHNIGAL SEAVICE BULLETIP 107 GL JACOBS JOUET. LLC. L
2004 181¥Y220045101748 2403 S/Sep3  1B/Se3  10/0clD3 L1280 - TANK. RIGHT FUEL-REPLACE Wi - WARNING LIGHTS: SERVICE [ 2W « LOOSE 1,247 HOLIDAY CHEVROLET, INC. l
2004 104 YY 220445100599 1708 EMarts  17/Mar04  30ManOs L1287 - TANK LEFT FUEL-REPLACE WG - WARNING LIGHTS: SERVICE | 2K - IMPROPERLY SEALED 181 KRLM-HALLAM SHEVROLET, N, ]
2004 1G1YY226445100471 Sepicd  1WSep/03 ZWDeod  BUariC4 L1281 - TANK, LEFT FUEL-REPLACE WG - WARNING LGHTS: SERVICE | 6C - COMPONENT-INOPERATIVE 2,073 COX CHEVROLET, INCORFORATED FL
2004 101YYZZG445106017  Z2Bop/s  ZWMapOs  MluriDd  ZSJunO4 L1287 - TANK, LEFT FUEL-REPLACE QJ - OPERATION: INOPERATIVE{HA 4N - WARPEDAW AVY/WAINKLED 252 RIGHARD HIBBAAD CHEVAOLET. ING. ca
2004 101YYZ2045115252  25NowO3  7fDeci0S  22/Apr04  7iMay/D4 L1287 - TANK. LEFT FUEL-REPLACE ©I - QPERATION; FUMES{HARD SH| 2K - IMPROPERLY SEALED 4741 VT, MOTORS, INC. AZ
2004 101YYZ2044571080  10Den/03  (W/Mar04  7Wundd  @Alubod L1287 - TANK. LEFT FUEL-REPLAGE VN - VISUAL: L EAK/LEAKS(MISSING IR - POROSITY 5,919 OASIS CHEVROLET, LLG. ]
2004 101YYZ20445110773  10Dsa03  1SFebi04  Juwld  ZRAUUNO4 L1287 - TANK, LEFT FUEL-REPLACE VI - VISUAL LEAKLEAKS(MISSING 2K - IMPROPERLY SEALED 3,011 STEVE MOORE CHEVRQLET, LLG FL
CHECK FOR GAS LEAK AT TOP OF TANK LEAKING AT GONNEGTION
BETWEEN LEFT FUEL TANKAND CROSSOVER Pt 2004 101YYZ20445118202 Sand 28404 2UApHOd  7Adayed L1287 - TANK, LEFT FUEL-REPLACE VN » VISUAL: L EAKLEAKS(MISSING 2K - IMPROFPERLY SEALED 5,150 TOM JUMPER CHEVROLET, ING. 13
TAC CASE #7428081 GAS LEAKING AT TOP OF LEFT TANK AREA-NEC
TO AR TRANSAXLE DRIVELINE TO REMOVE LEFT SIDE GAS TANK TO
AEPALCE GAS TANK CROSSOVER FOPE AND LEFT PUMP RETURN
PIPE 2004 1Q1YYZ2G445120074  Z0Janidd  2Z2FebiDs  BAUNDA  ZSAUnd L1285 - TANK LEFT FUEL-REPLAGE VN - VISUAL LEAK/ EAKSIMISSING 2K - IMPROPERLY SEALED 2,588 GRAND PRIZE MOTORS, ING, FL
3.7 OLH,EXTENDED DIAQNOSIS TO LOGATE AEASON FOR
FAILUREFENDER UINE REMOVAL ON BOTH SIDES TO GAIN
ACCESS...PER JON ZABLOSKY 2004 101YY22Q545101209 274 M0ARG  2Deold  oFebitd  L1202- TANKFUEL-BOTH-REPLACE ¥ PU-PERFORMANCE: STALLS-HOT 4G - COMPONENT-SHOFTED 183 RELIABLE CHEVROLET 1, LP ™
2004 1Q1YYZ2GSA5107200  12/Bepit  21/00U0G ZSopnod  20Seni3 L1287 - TANK, LEFT FUEL-REPLAGE PN - PERFORMANCE: NG START(R( P - WIRE-CROSSED IN SONNECTC 8 RELIABLE CHEVROLET 1l LP ™
2004 1G1YYZ2O5E11411  177owilS  220ecid  2Wunid4  1BALNO4 11281 - TANK, LEFT FUEL-REPLACE - VN - VISUAL: { EAILEAKS{MISSING 2K - IMPROPERLY SEALED 14,138 DON RINGLER GHEVROLET CO., ING, ™
2004 1G1YYZ20545115406  20MNoWO3  Cec03  2ADUOd  Z9/ApdD4 L1287 - TANK, LEFT FUEL-REPLACE VN - VISUAL: { EAWLEAKS{MISSING 2K - IMPROPERLY SEALED 8,781 REEDEA CHEVROLET COMPANY, INC. ™
2004 101YYZ20545124841 1/ManDa  ZAundd4  18AUVD4  20ulod L1287 - TANK, LEFT FUEL-REPLACE MG - MISC; FAILED EMISSIONS 7L - WIRE-GUT/BROKENOPEN 501 STOKES NORTH, INC. sC
NEED AUTH FOR 2.0 OLH AND EXCESS PT$, PE. EXTENSIVE DIAG.TAN
GASENEC TO REFL BOTH TANKS,B0TH MODULES, SEALS, 3
PIPES.WOULD NOT ACCEPT FUEL. COULD NOT FILL TANK. 1 0P,
MANY REPAIRS, AR BOTH WHEEL WELLS INPS FUEL UNES FOR
KINKS, NONE. FUEL SYS,5EF, THANKS. 2004 1Q1YY226046104141  1SAUROS  ZWObDS  JOCHDD  BAaved L1282 . TANK FUEL-BOTH-REPLACE ¥ OJ- OPERATION: INOPERATIVE(HABG - COMPONENT-INOPERATIVE 262 DELILLG CHEVROLET €& cA
2006 1Q1YYZR0045115057  24Mowed  SDecS8  14May0s  4idumod L1285 - TANK, LEFT FUEL-REPLAGE VN - VISUAL LEAMAEAKS(MISSING 2R - POROSITY 2,638 BILL HEARD CHEVROLET, ING.-HUNTSVILLI AL
2008 1@1YYZ2G045110000  20Uaniod  23Feb/Ol  1OMap0s  2B/MayDs L3281 - TANK, LEFT FUEL-REPLACE VN - VISUAL: L EARNEAKS(MISSING &G - COMPONENT-INOPERATIVE 2,102 BRADY-STANNARD CHEVROLET CADILLAG  NY

(W) CUST, STATES K. ENGINE LY. COMES ON- CKREPORT TEST
CRIVE, PERFORM SYSTEM TEST WITH TEGH TWO, CODE PO4SS EVAP
SYSTEM, FOLLOW FROETERMINE 5YSTEM WILL NOT HOLD VAC,
RAISE AND INSPECT AND FO 2002 1Q1Y p/ o 1204 184UMD4 L1280 - TANK, RIQHT FUEL-REPLACE WG - WARNING LIGHTS: SERVIGE [ 2K - IMPROPERLY SEALED 3,530 AUSTIN CHEVROLET, INC,
00t 1G1YYZ2GPA51 21477 6Fcbd  AMayD4  1TAUWDY Ziuld L3287 - TANK, LEFT FUEL-REPLACE PN - PERFOAMANCE: NO START(RI &€ - COMPONENT-INOPERATIVE 1,341 RAY HUFFINES CHEVROLET, INC.

B



GUST ST FUEL GUAGE READS INCORRECTLY,WHEN AT 2.3 TANKS [T
AUSCAN CHECK P2008 RUQHT TANK FUEL LEVEL SENSOR ERA
‘CHECK BULLITENS AND P FOLLOW REPLACE RIGMT FUEL TANK JET
PUMP. INSTALL LEFT FUEL TANK AND

FUEL GAGE READS INCORAEGT. TAN CASE 7210539, DIAQ P2086. HAD
BOTH TANKS QUT. DI SEVERAL CHECKS. TAN RAD SIM SASE THAT
JET PUMP SPRAY WAS FALLTY. REPLACED AT FUEL TANK JET PUMP.
RAEASSEMBLE O EXCESSIVE TIME SPENT ON VEHICLE,
RIGHT FUEL TANK LEAKING AROUND NECK
PRESSURIZED-FQUNO LEFT TANK LEAKIN ARQUND NECK

NEED AUTH PE PLEASE. PTS BEYOND OUR LIMIT, WAS NEC TO
REFLACE FUEL TANK AND MODULE DUE T& MODULE MISSING
ALIONMENT TABS ON FUEL PUMP BOW. . @ ST TG SIMONE TEST FULE
TANK SYS. TO |SOLATE LEAK THANKS. LG

AT TANK SENDING UNIT NOT SENDING VOLTAQE TO COMPUTER TAN
CASE ap8ca78 AAY STHONG. NEC TC REPLACE AT SIDE AFTER
REPAIRS STILL FAULTY GAGE NEC TO REPL LFT SILE AFTER
REASSEMALE QF AT, NEEDS YOUR E TO PAY PLEASE. THANKS

AS PER YOUR REQUEST RESUEMITTING WITH 2.0 IN LABOR HOURS
AND 4.5 IN OTHER LABOR HOURS

REQUEST PER ART SPRORK: VETTE BRAND QUALITY MGR-PART
CHAS FOA MARKUF ONLY
THIS IS THE CORVETTE THAT HAD THE FUEL GAUGE PROBLEM AND
TAN 8854437 SAID TQ INSTALL ALL THE PARTS WE PUT IN INCLUDING
A NEW FUEL TANK

SAME SYETEM REFAIR- LEFT OK ON LAST VISIT, THIS TIME RT TANK,
LAST TIME LEFT TANK RT SENSQOR WAS STUCK UNDER MODULE
HOEES- INSTALLED IMPROPELY ATFACTORY. TAN CASE NUMBER
90275 JESSICA VG| 505845, PROP FAILED UTILITY 12224004

SCANNED FOR QODES, FOUND P4ag, SMALL LEAKDETECTED,
CONNEGTED EVAP LEAK DETECTOR AND ADDEDSMOKE TO EVAP
SYSTEM, FOUND BMOIEE OQMING FROM TOPOF LEFT FLEL TANK.

NECC TO RA FUEL TANK, FOUND

FAEFER CASE 7382057 CODE P0487 AND F2088 8.0 OLH TO R AN R
RIGHT TANK REPL SENDING UNIT SWAP LEFT TANK FROM ANOT UNIT
PART NOT AVAIL CAR 2 WEEKS OLD TAS INSTAUCTED TO REPL AT
SENDER NOT SOLVED LEFT TANK FOUND WARPED INTERNALLY
REFER CASE 7382507 CODE POa8{ AND P20043.0 OLH TO R AND R
RIGHT TANK, REPL SENDING LNIT, SWAP LEFT TANKFROM ANCT
UNIT, PAAT NOT AVAIL, CAR 2 WEENKS GLD, TAS INSTRUCTED TG
REPL AT SENDER, NOT SOLVED, LEFT TANK FOUND WARPED
INTERANALLY

NEG TO RPL LFT FUEL, TAND ARD MODULE TO CORRECT CONDITION,

TOW IN CAANKS BUT WILL NOT START FOUND RIGHT FLEL PUMP
SENDERINCP INSTALL FUEL PUtM FOUNF LEFT HAND FUEL TANK
LEAK INSTALLKEW TANK AND PUMP FOR REPAIRLGLH BOTH TANK

o o AND MODULE MULTILABOR OPS
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1O1YYZ20845103885 1/AURD
101YY226845140085  120Aupna
181YY2208451 14853 20/Newo3
1G1YY220845114839  20/Nowios
1G1YY220846115004  2/Navios
101¥YZ2238451 75817 4Den/0d
101YYZ20045101292 24403
1E1YY220045105084 AU
TOIYYZR0BAE120N72 28andid
18IYYZ2ARASI01257  pejued
161YY220X45101458 2200000
1GTYYZR0X45102327  acluiea
1GTYYZ2ONAS10285 aAuGAD
1BTYYZOX45106880  ZAugia
181YY22GX45108588 @/Sapis
1G1YY2RORG107B48  18/5epis
1G1YY2RUNAE114042  12movicd
101YY22AXAE118452  164anDd
1G1YY326045108120 Sep/0n
1G1YYI20045108000  10/Bepiis
181YY326045113150 N3
1a1YY223145101380 2/4uved
1G1YYIP01a5111Z78  2W00UD3
1AIYVIZGIAE1T1278  andGavod
1GIYVIZAI4E112847  ovAv
101YYI26148112567  31/0av03
1GIYVAZE245101578 AU
1GIYYIZ0MEA07422 SBap/d
1G1Y 14834

1GTYYI20845100733  1SAulo3
1G1YYA2(6345103488 WAL
1G1YYa20345100500 BiAUGAR
1Q1YTIRGHEI0E7I?  2WSepd
TEIYYIRAMGI0ETET  2Bopdis
161YYa20361 2280 /Fab/od
1B1YY9203451 20086 2taprioa
1GIYYI2A44E107205 T/Sea

1G1'YY32Q548100883

12iManod

Z28/JanDd
26/)ani0d
T2Alani0d

FLIZER
B1/Mayiod

EAuRG
2d4/Jan/od
24/lan/04
30/Jon/04
Vdan/Dd
18/DeciQ3

a/hrarioq

15/Ay03

28Aug/d

15hariod

187KIDA - 10R0GIAEY

2Marta

22/ dan04d

13/MayiQd
B/MariDq

21/JunDd

VDeci03
18unied

15/ Jani

11Mares
2Anues
18y
Zvianoe

20/00m04
154dune.

160003

ulios

1 4D

17/MariDd
TIMarO4
1 Apd

T5MaSd
1Mariod
SfADNOd

24Fabd
Thlaniod

154dun/Da
183darT4

Pz

2hJanta
2dulid

A
12/Maricd
Meria
14yl

Aduniod

2HApeid

aMayiod
27k

Zulod

Fhayio4
7ayi4
201ApeiDd
A4

18/Apeioa

18/Aprio4

12/Sanita

SMard
a0lan/od

&dun/od

2/
2/Apeio

TN/

11281 - TANK. LEFT FUEL-REPLACE

L1260 - TANIC, RIQHT FUEL-REPLACE
L1280 « TANK, RIGHT FUEL-REPLACE
L1281 « TANK, LEFT FUEL-RERLACE
LiZ81 - TANK, LEFT FUEL-REPLACE

L1281 - TANK, LEFT FUEL-REPLACE
L1281 - TANK, LEFT FUEL-REPLACE

L1282 « TANK FUEL-BOTH-REPLACE
L1281 » TANIC LEFT FUEL-REPLACE

L1280 - TANK, RIGHT FUEL-REFLACE
L1281 - TANI, LEFT FUEL-REPLACE
L1281 - TANK, LEFT FUEL-AEPLACE
L1220 - TANK, RIGHT FUEL-REPLACE
L1280 - TANK, RIGHT FUEL-REPLACE
k1280 - TANK, RIGHT FUEL-REPLACE
L1287 - TANK, LEFT FUEL-REPLACE
L1281 « TANK, LEFT FUEL-AERLASE
L1281 « TANI, LEFT FUEL-AERLACE
L1280 - TANK, RIGHT FUEL-REFLACE
L1282 - TANICFUEL-BOTH-REPLACE

L1280 - TANK, RIGHT FUEL-RERLAGE

L1232 - TANM FUEL-BOTH-REPLACE
L1281 - TANK, LEFT FUEL-REPLACE
L1260 - TANK, RIGHT FUEL-REPLACE
L1280 - TANIK, RIGHT FUEL-REPLACE
L1281 » TANK, LEFT FUEL-REPLACE
L1281 - TANK, LEFT FUEL-REPLACE
L1280 - TANK, RIGHT FUEL-REPLACE
L1281 - TANIK. LEFT FUEL-REPLACE

L1260 - TANK, RIGHT FUEL-REPLACE

L1281 - TAN, LEFT FUEL-REPLACE
L1281 - TANK, LEFT FUEL-REPLACE

L1281 - TANK, LEFT FUEL-REPLACE

L1281 - TANK, LEFT FUEL-REPLACE
L1281 - TANK, LEFT FURL-REPLACE

L1281 - TANK, LEFT FUEL-REFLACE
L1280 - TANK, RIGHT FUEL-REPLACE

L1281 « TANK, LEFT FUEL-REFLACE

AV - VISUAL: UNUSUAL GAGT REALBC - COMPONENT-INOPERATIVE

AW 2 VISUAL: UNUSUAL GAQE REALIX - REQISTERS INCORRECTLY
Wa - WARNING LIGHTS: SERVICE [ 2L - INCORRECT PRESSURE
Wa - WARNING LIGHTS: SERVICE [ 2L - INCORRECT PRESSURE
OP « GPERATION: GDOR 2K - IMPROPERLY SEALED

VN - VISUAL! LEAK/LEAKS{MISSING 3D - MISSING
AV - VISUAL UNUSUAL GAGE REALSD - COMPONENT-INTERM|TTENT

AV - VISUAL LUNUSUAL QAGE REALBC - COMPONENT-NOPERATIVE
VN - VISUAL: LEAAEAKS{MISSEING 2K - IMPROPERLY SEALED

AY - YIEUAL: UNUSUAL QAGE REAL8G - COMPONENT-SHORTED

PN - PEAFORMANCE: N START(RI 6C - COMPONENT-INCFERATIVE
AV - VISUAL: UNUSUAL QAGE REAL 2K - IMPROPERLY SEALED

W& - WARNING LUGHTS: SERVICE | OB » 08D Code used

W& - WARNING UGHTS: SERYICE | 2K « IMPROPERALY SEALED

QD - OPERATION: BUMP 2J « IMPROPERLY PADDED

WG - WARNING UAHTS: SERVICE | 0B - 080 Code usad

©1 - OFERATION: WON'T MAINT AL 2K - IMPROPERLY SEALED

& - OPERATION: INOPERATIVE{HA 8C - COMPGNENT-INOFERATIVE
AV - VISUAL: UNUSUAL QAGE REAL8G - COMPONENT-SHOATED
PN - PERFORMANCE: NO START(R: 80 - COMPONENT-INTERMITTENT

MJ - MISC: GUSTOMER SATISFACT! 88 - CUSTOMER SATISFACTION

AV - VISUAL UNUSUAL QAGE AEAL 3L - OUT OF CALIBRATION

NU - NOISE: SOUEAKIWHISTLE)  2F - CLEARANCE-TOD TIGHT

NU - NOISE: SQUEAK(WHISTLE}  2F - CLEARANCE:TOO TIGHT
WQ - WARNING LIGHTS: SERVICE | 4X « WORN

VN - VISUAL LEAK/LLEAKS(MISSING 1K - CRACKED

AV -VISUAL: UNUSUAL GAGE REAL 6G - COMPONENT-SHOATED
WQ - WARNING LIGHTS: SERVICE | 6C - COMPORENT-INOPERATIVE
OP - OPERATION: ODOR 1K - CRAZKED

AV« VISUAL UNUSUAL GAGE REAL2H - IMPROPERLY INSTALLED

WG - WARNING LIGHTS: SERVICE { 2L - INCORREGT PRESSURE
Wa - WARNING LIGHTS; SEAVICE (2W - LODSE

AV - VISUAL: UNUSUAL GAGE REALOB - OBDII Cads used

AV - VISUAL UNUSLIAL QAGE REAL OB - OBDI Code usad
PN - FERFQAMANCE: NO START (R4 - COMPONENT-SHORTED

©h - QPEAATION: INTERMNT{INSUF 8C - COMPONENT-INGPERATIVE
W - WARNING LIGHTS: SERVICE | 10 - BROKEN

O - OPERATION; INOPERATIVE{HA 2P - INSUFFICIENT SEALANT

578 DICK GENTHE CHEVROLET, ING,

578 DICK GENTHE CHEVROLET, INC,
1,840 CLASSIC CHEVROLET, ING.
1,840 CLASSIC GHEVROLET, INC.
2,674 TADPICAL GHEVROLET, INC,

5,024 DEULLO CHEVROLET CO,
1,387 GUARANTY CHEVROLET MOTORS, ING

488 BILL HEARD CHEVROLET CORP, - LAS VEG
8,267 BOYD BUICK-OADILLAC-CHEVROLET-RONT

083 LESON CHEVAQLET COMPANY, INC.
268 BUD'S CHEVROLET-OLDE-BUICK, INC,
1,112 COURTESY CHEVROLET MOYORS
8,370 PERFCRMANCE CHREVROLET, 1NG.
10,288 CRISWELL CHEVAOLET. INGC.
1,340 BEASLEY-CROSS GHEVAOLET COMPANY
2,580 SCRANTON CHEVRCOLET. LLC
2,589 MAROONE CHEVAOLET FT, LAUDERPALE,
8,888 FISHER CHEVROLET-PONTIAC, INC.
70 TENNYSON CHEVRCLET, INC.
85 THE MERRAICK CHEVROLET COMPANRY

18 JACK CALLEY CHEVROLET, INC,

17,569 AIRPORT GHEVROLET, ING.
2,341 TJH CHEVROLET GO, LLC
1,301 TUH CHEVROLET €0, LLe
2071 KELLEY CHEVROLET, INC.
4,735 KELLEY CHEVROLET, INC,
5728 COAMIER CHEVROLET COMPANY
2,804 GRAHAM CHEVROLET COMPANY
818 FAA POWAY G, INC.

880 JOHN JOCHEM CHEVROLET, ING.

1,004 STERLING CHEVROLET, INC,
260 GUARANTY CHEVRAOLET MQTQRS, INC

2,045 MAKIE PRICE CHEVAQLET-OLDSMOBILE, I#

2,045 MAXIE PRICE CHEVROLET-OLDSMOBILE, it
1,061 LONG AUTOMOTIVE. INC,

1,348 FOLSOM CHEVROLET/GED, INC,
54 O'AIELLY GHEVROLET, INC.

387 ALASKA SALES AND SERVIGE, INC.
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DIAGNQSE, AEMOVE DIFF AND TORQUE YO REMOVE TANKAND
REPLACE GAGE ASSEMBLY, SPEC ORDER AT ASAR STAUT FOR
MISSING RETAINER ASSEMBLY

TAN CASE NUMBER 4842768 FUEL PUMP AND JET PUMP NOT
TRANSFERING FFUEL BETWWEN TANKS NEC TO REFL BOTH TANKS |
USED NEW LAR OP PAYS2.3 .3 DIAG AND 6.1 FOR FFS FUEL SYSTEM
TECH 3.0 OLH NEERS YOUR AUTH TO PAY PLEASE THNAKS

C-5 HE WAS FILLING THE FUEL TANK - IT STARTED LEAKING BADLY
REPLACED LEFT GAS TANK LEAKING INSPECT TNAKS AND FUEL
UNES FOR LEAKING FOQUND LEFITTING IN TANK LEAKE AEFILL GAS
TANK NO LONTER LEAKS
C-5 THE FUEL TANK IS LEAXING AGAIN WHEN |T IS FILLED SEE
ADVPERFORM QBD 2 TEST, P0442 EVAP LEAK PRESSURE TEST EVAP
SYSTEM, LEFT TANK LEAKINGAT CROSS OVER PIFE. REPLAGE FUEL
TANK - INTEANAL LINES, PRES

‘CUSTOMER STATES CHECK ENGINE LIGHT ON LEFT REAR FUEL
TANK VENT, UNE CAUSHED FRCK FACTQRY FUEL SENDER COVEAR
SWELLED ANRERLACE LEFT FUEL TANK,DROVE TO FILL GAS TANKS

AND TANK WOLIL
EVAPDRATIVE LINES AT LEFT FUEL TANK GAME LOOSE-MAD TG
REMOVETANK TO GAIN ACCESS TS LINES

CUST STATES THAT VEH IS LEAXING FLUEL ADVISE.1 REPLACE LEFT
FUEL TANK AND FUEL FEED PIPE
GAEG-WE SPOKE ABOUT THIS VIETTE THAT BEEN IN REVIEW LONG
TIME HAD TO REPLACE FUEL TANK-FUEL LEVEL SENSOR-FUEL PIFE-
AND RETAINERS -

CRAIG,IN ADD,TO REPLACING FUEL TANKNEG TO REFL BROKEN
FUEL FEERFIPE AT CROSSOVER AND SROSSOVER HOSE AND A
VENT PIPEALSO, CAR SAT FOR SIX WEEKS WAITING FOR
TANK CUSTOMER VERY UNHAPPY,SER MARCHKCD DETAILNG CAR
BEFORE GUSY PICKED UF FOR OOMPLETE SATISFACTO
NADS- FUEL LEAK. MULTIPLE LEAKS DETECTED. LEAKS AT FUEL
FEED CRO SSOVER HOSE AND LEFT SIDE FUEL YANK. NECESSARY
TQ AEMOVE TRANSM| SSION AND REAR END ASSEMELY FOR
ACCESS TG CROSSOVER HOSE. ENTENS IVE AEPAIA. 2004 XLA
MODEL PLINCH TIMES ON FILE.

FUEL LEAK UNDER VEHICLE-NEC TO DROP REAR END OUT OF
VEMICLE TO AGCESS GAS TANK-NEC TG AEPLACE TANK DUETO
CRACKED COLLAR

TAG GASE 0788818,0RING ARDUND FILTER NOT SETTING RIGHT,AEFL
TANK AND PUMP,INSTALL DRIVETRAIN BACK.CHK SYS TECK
2,AEMGVED FUEL FROM LEFT TANIGRIGHT SIDE NOT
TRANSFERED, CALLED TAC,SENT US TANK FOR RIGHT
TANKREPLACED BOTH INNER FENDER WELDS
THIS IS THE LABOR FOR RIGHT TANK THAT TECHLINE SENT US ON
RO 474258

ACQLESTING EXCESS OLH TAC CASE 7282040 4 AND M SPEC
VEHICLE STRAIGHT TIME LABOR OP NEC TO RR EXHAUST, REAR
SUSPENSION, DIFFERENTIAL AND TRANSMISSION FOR ACCESS

THIS IS THE XLA THAT WE AGREED TO 18,0 HOURS TO REPL FUEL
TaNK AND GROSECVER FIPE TQ GORRECT FUEL ODOR » YOU SENT
IT BAGK TO ME YO FUT 57 HOURS IN OLH - OK PER BILL P
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151YY320545103231

101YY32G545108832
101YY326845104280

1G1YYI20845114853

1G1YY220845114853
1QTYYI2G745100080
1G1YY3z2Qe451 02087
1G1YYA20845102235
1G71YY2a2A845112120

1071 YY32G845124204

1G1YYRIGH45103853
101YYI2GBA5107184

101 YY¥IR0B45118712
TO1YYI20X45102870

1O1YYI2ANAE105055
1G8YVI4ANQEH00344

1CEYVIJADASED 4780

13AYVISASI5301067
108YVasAT 45801568
106YV34A245500981

1A6YV34A245307802
1Q8VV34A345801 daE

1GYVAMA4L5000508

1GEYVAALLG00508

1GAYVI4A445601609
1GAYVIMASL5801835
1GAYVIHABLSEO0706

1CAYVAIATAHH00521

1QAVVIIATLEIN1474
104YVI4A845001000

108YV34A545801608
168YV34AX4S800562

108YVIAXASH01470

Shugis

Ysep/c
1Sthugiaa

22/ uvaa
AT ]
280UV
2500103

&/Mar/od

11 Aug02
12/5ep/03
10/ Deeoa

VAT

1&/5ep/0

1/Decios
15/0ea/03
271001

17/Daa/03
BiDac0d

21/Augica

17/0ecii3

BDoa/td

24/Maritd

1R/Sepiis
Ao

23/Jan/0d

ihlahine
ThlunsG4

BAUDRS

28/0evea

iMar/od

10/0ct3
14JunDd

2fJanfod

Tiatils

24i0ali3

164lan/04

ThieniDd4
1/0ec03

21/Dana
oand

15/5ep/03

15/Samio3
31/Cetins

1/0atio3
21/MoviG

24Marfod

¥Sepd
BAup0a
&/Nowo3
18Aunfa

217JunD4

Shun/od
144Junfod

WFab/q

1oMar/tq
28/May/od
28/Mayma

#Apr04

BJun/0d
284804
21/unild

Whayrod
10May/od

2¥Sep/s

BOa03
24unDd
Blund
11/Fab/dd
11/Fab/0d4

10/Fab/D4
2BMartd
24240004

Wdunoa

11/Nowna
&/Den/od

wApios

21Mapics
10/0atics

15/Aup/0a

20 Junfod

2¢dulioa

250unidd
25 unid

24rFebvdd

aunios
220luriod
25/Junicd

1200004
MFebiod
104JulDg

B
280 unfoa

2hdanit

2AdarvCd
28/061/03
0
2Kl
atMarad
3WManT4
18/Canis
20T
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0/ ARHOS

11Aunigd
20MayRd

TiMay/oa

L1281 - TANK, LEFT FUEL-REPLACE

L1282 - TANK.FUEL-BOTH-REPLACE
L1282 - TANK.FUEL-BOTH-REPLACE

L1281 - TANK, LEFT FUEL-REFLAGE

L1287 - TANK, LEFT FUEL-REPLAGE
L1282 - TANK_FUEL-BOTH-REPLACE
L1282 - TANK FUEL-BOTH-REFLACE
L1281 - TANK, LEFT FUEL-REPLACE
L1281 - TANK, LEFT FUEL-REPLACE

11281 - TANK, LEFT FLEL-REPLACE

L3281 - TANIS, LEFT FUEL-REPLACE
11280 - TANK, RIGHT FUEL-REPLACE

L1281 - TANK, LEFT FUEL-REPLACE

L1281 - TANK, LEFY FUEL-AEPLACE
L1281 - TANK, LEFT FUEL-REPLACE
L1280 - TANK, AIQHT FUEL-REFLACE

L1287 - TANK, LEFT FUEL-REFLAGE

L1281 - TANK;, LEFT FUEL-REFLACE
L1287 - TANK, LEFT FUEL-REFLACE
L1281 « TANI, LEFT FUEL-REPLACE

Li281 - TANK, LEFT FUEL-REPLACE
L1281 - TANK, LEFT FUEL-REPLACE

L1281 - TANK, LEFT FUEL-REPLACE

L1280 - TANK, RIGHT FUEL-AEFLACE
L1280 « TANK, RIGHT FUEL-AEFLACE
L1281 » TANK, LEFT FUEL-REPLACE
L1231 - TANK, LEFT FUEL-REPLAGE
L12a1 - TANK, LEFT FUEL-REPLAGE
L1280 - TANK, RIGHT FUEL-REPLACE
L1282 - TANKFUEL-BOTH-REPLACE
L1281 - TANK, LEFT FUEL-REPLACE
L1281 - TANK, LEFT FUEL-AEPLACE
L1281 - TANK, LEFT FUEL-REPLACE

L1287 - TANK, LEFT FUEL-REFLACE
L128& - TANK, RIGHT FUEL-REPLACE

L1287 - TANK, LEFT FUEL-REFLACE

-«

- =<

QJ - OPERATION: INQPERATIVE(HA S « COMPONENT-INCPERATIVE

Qd = OPERATION: INOPERATIVE(HA BC - COMPONENT-INOPERATIVE
0OJ - OPERATION: INOPERATIVE{HA 4G - WEAK

VN - VISUAL: LEAICLEAKS{MISSING 2P - INSUFFICIENT SEALANT

VN - VISUAL LEAKLEAKS{MISSING 2P - INSUFFICIENT SEALANT

PN - PERFORMANCE: NO START(R( 8C - COMPONENTANORERATIVE
PN - PERFORMANCE: NO START(R( 2K - IMPROPERLY SEALED

QJ - OPERATION: INOPERATIVE(HA 8C - COMPONENT-INOPERATIVE
VN - VISUAL, LEALEAKS{MISSING 2K - IMPROPERLY SEALED

WG - WARNING LIGHTS; SERVICE | 6C « COMPONENT-INOPERATIVE

WG« WARNING LIGHTS: SERVICE | 2W - LOOSE
VK - VIBUAL AT(FLUTTER) 3F - NOT CONNEGTED

VN - VISUAL: LEAMALEAKS{MISSING 2K - IMPROPERLY SEALED

OL - OPERATION: INTERMNT{INSUF 3X - REQISTERS INCORRECTLY
AV -VIBUAL: UNUSUAL QAGE REAL 8C - COMPONENT-INOPERATIVE
VN - VISUAL: LEAKALEAKSIMISSING 1D - BROKEN

VN - VISUAL: LEAVLEMCS{MISEING AZ « RUPTURED

VN - VISUAL: LEAK/LEAKS!MISSING 2 « IMPROPEALY SEALED
VN - VISUAL: LEAKA EAICS{MISSING 2 « IMPROPEALY SEALED
Wa - WARNING LUGHTS: SERVICE 18C - COMPONENT-INOPERATIVE

VN - VISUAL LEAKALEAKS{MISSING TK - CRAGKED
VN - VIEUAL: LEAKAEAKS{MISSING aX - WORN

Q) - QFERATICN; INOPERATIVE(HA 85 - COMPONENT-INCPERATIVE

QU - DPERATION: INQPERATIVE(HA 62 - COMPONENT-INOFPERATIVE
W - MISC: CUSTOMER SATISFACTIBS - CUSTOMER SATISFACTION
6P - OPERATION: ODOR 2K - IMPROPERLY SEALED

OP - OPERATION: ODOR 1K - CRACKED

WG - WARNING LIGHTS: SERVICE 160 - COMPONENT-INOPERATIVE
WG - WARNING LIGHTS: SERVICE {04 - COMPONENT-INOPERATIVE
WG - WARNING LIGHTS: SEAVICE { 8F - COMPONENT-OPEN

©ul - QPERATION; INGPERATIVE(HA 82 - COMPONENT-INOPERATIVE
YN - VISRAL: LEAK/LEAKS(MISSING 4C - COMPONENTHNOPERATIVE
AV - VISUAL: UNUSUAL GAGE REALSL « PAINT: PEELING

VN - VISUAL: L EAN/LEAMS(MISSING 3Z - AUPTURED
PN - PERFORMANGE: NGO START(R 86 - OOMPONENT-INOPERATIVE

QR - OPERATION; QDOR 24 - IMFROPERALY SEALED

.,

1,360 LOEHMANN-BLASIUS CHEVROLET, ING,

718 BiLL HEARD CHEVROLET GORP, - LAS VEQ
361 BILL HEARD CHEVROLET, INC..PLANT CITY

2,989 BROWN & BROWN CHEVROLET. ING,

4,585 BROWN & BROWN CHEVROLET, ING.

10 JACK CAULEY CHEVROLET, INC,
149 SERQER CHEVROLET, INC,

148 STEVE MOORE CHEVROLET DELRAY, LLC

8,709 MUSSER MOTORS, INC.

5,188 JId RATHMANN CHEVROLET, INC,

8,185 LEE GHEYROLET, INC.
10 MAC MULKIN CHEVROLET. INC,

1,478 JON HALL CHEVROLET. INC.

2,511 BILL BRANCH CHEVROLET, INC,
4,657 ELCO CHEVROLET ING.

8,884 GREENWICH CADILLAS-OLDSMOBILE, ING.

1,882 HERITAQE CADILLAG, INC.

3,523 SARANT CADILLAG CORP.
7B ARBORA TREE MANAGEMENT, INC.

897 MILLER BROTHERS CHEVROLET-OLDEMOE

848 CRESTVIEW CADILLAC, INC,

1.082 COUNTRY CADILLAC, BUICK, FONTIAC ANT

147 BUD DAVIS GADILLAC, INC.

a8 BUD DAVIS CADILLAC, INC.
30 CLEMENTS CADILLAG, INC,

2,288 ADDISON ON BAY LTD,
4,71 SYMES CADILLAC, INC.
1,858 QLY HILL GADILLAG, ING,
1,858 QUY HILL GADILLAG, INC.

138 STEVE BARNETT, INC.
1,633 CAEST CADNLLAC COMPANY. ING,

1,704 RIPPY CADILLAC-OLDSMOBILE, INC.

7,742 LEGENDS CADILLAC OLDSMOBILE, LLG.

683 UAQ TORRANCE, INC,
2,874 TAYLOR CADILLAC, INC.

2,655 COSTA MESA PONTIAC GMGC BUICK, INC,
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| Terry M. Stone To: Patrick C Antus/C/US/GM/GMC @ GM
11 o4 T Subject: Re: Parts Reslriction
__.L G 2

" 07/27/2004 09:12 AM

Another question for you: Can you create a fuel tank service kit part number for the LH tank for 2003
(RPO FFS)and 2004 C5, all XLR, and all C6 to include the welded shell asm (10362744}, 8 full isolator
pads (10310054) and 3 half isolator pads (10312858)? or is there a pad kit number for the full sheet of
pads for the LH tank.

Currently, the dealership technician has to pull 11 isolators from the old tank and put them on the new
tank. This should help ensure that all of the pads are positioned correctly.

Thanks,
Terry

---- Forwarded by Terry M. Stone/US/GMW/GMC on 07/27/2004 08:57 AM -----

_ Terry M. Stone To: Patrick C Antus/C/US/GM/GMC @GM
1} 07/26/2004 03:55 PM cc: At Spong/US/GM/GMC @GM, "Reed, Bryan”

: <BReed@US. TiAuto.com>, George Nagran/US/GM/GMC, Len
o Tilard/US/GM/GMC, Michael J. French/US/GM/GMC @GM,
! mstange @us.tiauto.com, DAVE REEK/US/GM/GMC @ GM
Subject: Re: Parts Fleslriction

Pat,

After speaking with Art regarding Parts Restriction, that would be difficult and wouldn't take effect until
about 90 days. Would it be possible for you or someone at SPO to notify us if any fuel tank is ordered and
where it is being shipped?

Thanks,
Terry

Terry M. Stone

Terry M. Stone To: Len Tillard/US/GM/GMC
Lt - 07/26/2004 09:21 AM cc: Art Spong/US/GM/GMC @ GM, Michael J. French/US/GM/GMC @GM,
| *Reed, Bryan" <BReed @US, TIAuto.com>, mstange @ us.tiauto.com,
George Nagrant/US/GM/GMC, Patrick C Antus/C/US/GM/GMC @ GM
Subject: Parts Restriction

Len,

Please place the following parts on restriction:

C5 XLR C6

2003 (FFS) - 2004 2004-2005 2005

10337585, 10363245,
Tank Asm - Fuel LH - Welded Shell 10339514, or 10362744 10339514, 10362744 10362744

Tank Asm Fuel - Welded Shell 10337582 10337582 10337582




All' LH tank shells can be replaced with P/N 10362744. This and 10337582 are what T! will be making and
what SPO will be {or has) ordered in large quantity.

Thanks,
Terry



Terry M. Stone To: "Ceh, David* <DCeh@US.TIAuto.com>
: -,fl- 07/26/2004 05:40 PM Subject: Re: Poly One Processing InfofER)

Dave,

Thanks for the info. Please provide the same showing the supply of the base resin from Solvay to Polyone
and the Tl tank S/N's made from each of these lots. [ understand Meriden did not have proper traceability,
so0 you will need to guess conservatively. Please provide the material certs for the base resin.

A fow guestions regarding the attached:

e The fact that the first two lots of material (including our validation material) were produced on twin
screw extruders (TSE) is new news. Are the TSE's in Texas different from the TSE's {that
degraded the material) in TN?

e Has anyecne from Tl visited the TN facility?

o  The file shows that all of the extruders in TN are TSE's and FCM's. How did they make 4 lots of
material on SSE's?

¢ In some lots, more material was manufactured than shipped. What happens to the extra maierial
if Viking is the only user of it?

Addressing PolyOne's claim that they did not know that this was an Automotive application, the cert for the
original material (dated 10/13/00) was addressed to TI AUTOMOTIVE SYSTEMS.

Regards,
Terry

"Ceh, David" <DCeh@US.TIAuto.com>

"Ceh, David" To: terry.m.stone@gm.com, dave.reek @ gm.com,
<DCeh@US.TIAuto.co michael.j.lrench@gm.com
m> CCt

07/26/2004 05:02 PM Subject: Poly One Processing Info

Terry - Per your request in today's conference call. Please distribute within your organization.

David J Ceh
Quality Diractor - TI NA Fuel Systems
Office - (248)-209-3372

Cell - (586)-243-8632

Poly one ‘processing info.p¢




o~ —~
Manufacturing & Plant Information
Product: Maxxam DP-9052-3-1000
SAP Code: EMO0090355060
Manufacturing & Shipment Summary:
Delivery Type of
Date of Mfr PolyOne Lot # Date Viking Lot#  Ship Qty Qty Mfrd. Mifg Plant Line
10/13/00 459559 10/15/00 --- 2,850 3,000 Houston, TX TSE
03/06/02 2088503 5/16/02 2220 150 600 Houston, TX TSE
04/28/02 2120045 5/8/02 2217 800 790 Dyersburg, TN SSE
10/03/02 2244884 10/8/02 2332 900 910 Dyersburg, TN SSE
10/22/02 2258120 10/28/02 2351 6,500 6,500 Dyersburg, TN SSE
05/27/03 2444725 6/16/03 2540 1,163 1,600 Dyersburg, TN SSE
08/30/03 2548703 10/4/03 2637 3,000 3,000 Dyersburg, TN TSE
01/07/04 2626334 1/10/04 2697 2,292 3,600 Dyersburg, TN TSE
02/17/04 2665852 2/18/04 2735 1,000 7,800 Broadview Hts, OH SSE
2/24/04 2740 6,237
Plant Information:
Location
Houston, TX Plant Closed in April, 2002
Dyersburg, TN 8 Lines - all Twin-Screw Exiruders (TSE) & Farrel Continuocus Mixers (FCM)
(ISO 2002/QS 9000)
Broadview Hts, OH 4 Lines - 2 Single-Screw (SSE) & 2 Twin-Screw Extruders (TSE)

(1ISO 2002/QS 9000)




wTerry M. Stone To: Vince Marsala/US/GM/GMC @ GM
07/26/2004 05:12 PM Subject; Updated: Corvette 2° QC Update

We have an issue with the fuel systems on C5 and XLR that we are investigating. All indications to date
are that the root cause is the material that the crossover quick connect (welded to the tank) is made from
had a Qualily issus. The Melt Flow Index for the material was unusually high for one or iwo batches. The
base resin HLMI (high load melt index) was also out of specification. I've asked Gary who should he
involved from the Chassis Center and he suggested you.

Altached is the open issues list and the daily conference call number. Please review and call in if you are
available.

On Wed. at 2 pm Dave Reek {SQ FPE) will be at my desk for a review to catch him up, since he joined
recently. If you are available, you may want to attend.

Thanks,
Terry
----- Forwarded by Terry M. Stone/US/GM/GMC on 07/26/2004 05:02 PM -----
“Reed, Bryan" To: "Saligrama, Ramesh” <RSaligrama@US.T}Autc.com>, “Rivenburgh,
<BReed@US.TIAuto.co Mike" <MRivenburgh@US.TIAuto.com>, “Ceh, David"
m:> <DCeh@US. TlAuto.com:, "Stange, Marshall”
07/26/2004 03:37 PM <MStange @ US.TlAuto.com:, "Quick, Chris”

<ChrisQuick@US.TlAuto.com:, "Blanco, Elco”
<EBlanco@US.TlAuto.com=, "Bridgeman, Sherri®
<SBridgeman@ US. TIAuto.com:, "Ruggles, Mark"
<MRuggles@US.T|Auto.com>, "Erwin, John"
<JErwin@ US.TlAuto.com:, "Kambakhsh, Manouchehr"
<MKambakhsh@ US.TIAuto.com:, “Terry Stone (E-mail)"
<terry.m.stone@gm.com>, “Minco Daroga (E-mail)"
<minoo.daroga@gm.com:, “michael.j.french@gm.com"
<michael.j.french@gm.com:, "gary.e.pritchard@gm.com'
<gary.e.pritchard@gm.com>, "Gunter, John"
<jgunter@US. TIAuto.com>, conrad.t.schmidt@gm.com,
art.spong @gm.com, len.lillard @ gm.com, lisa.a.jesme@gm.com,
david.zimmerman @gm.com, michael.parrow@gm.com,
joseph.paglialunga@gm.com, daniel.r.stec@gm.com,
paul.s.chapman @gm.com, george.nagrant@gm.com
cc:
Subject: Updated: Corvette 2" QC Update

When: Occurs every Monday, Tuesday, Wednesday, Thursday, and Friday
effective 7/26/2004 from 9:00 AM to 10:00 AM (GMT-05:00) Eastern Time (US &
Canada) .

U S S S SN N ST S
All,

This is a updated notice for our daily reviews of the Corvette 2" QC status.
The open issue matrix is attached.

Please note the caller passcode has changed



Conference Access:

Toll Free: 1-888-566-8440
Toll: 1-719-785-4400
Pasgscode: 336263

Please call me if yvou have any questions.

Regards,
Bryan D. Reed

Sr. Program Manager
Fuel Systems

TI Group Automotive Systems LLC
1227 Centre Road

Auburn Hills, MI 48326

Office: (248) 209-3403

Fax: (248) 377-1808

Mobile: (248) 895-5999

email: breed@us.tiauto.com

<<Corvette 2 Inch QC Open Issues List 072604.pdf>>

Carvelte 2 Inch QC Open Issues List 072604




—

"Ceh, David" To: terry.m.stone@gm.com, dave.reek@gm.com,
<DCeh@US.TIAuto.co michael.j.french@gm.com
m> Subject: FW:

07/26/2004 04:13 PM

Here is the current list of known and suspected field failures. Please
distribute to the appropriate individuals with in GM

Thanks

David J Ceh

Quality Director - TI NA Fuel Systems

Office - (248)-209-3372

Cell - (586}-243-8632

————— Original Message---——-

From: digitalsender@us.tiauto.com [mailto:digitalsender@us.tiauto.com]
Sent: Monday, July 26, 2004 2:53 BPM

To: dcehfus.tiauto.com

Subject:

Please open the attached document.
This document was sent to you using an HP bDigital Sender.

Sent by: <digitalsenderfus.tiauto.com>
Number of pages: 3

Document type: Color-B/W Photo

Attachment File Format: Adobe PDF

To view this document you need to use the Adobe Acrobat Reader.
For free copy of the Acrcbhat reader please visit:

http: //www.adobe.com
For more information on the HP Pigital Sender please visit:

http://www.digitalsender.hp.com

Docdﬁéntpdf



2" Gonrggh arr, Harur !
Vaticle 1D 4 ] Locaten | Vehide Budd Dale | Tank Infamaton | Q.. Cavity | Reason Valdde Retumed | Findig ]

21-3

240

21-dd

21-dul

28 Jai

2l-dt

21-Jut

21-Jul

2t-dud

2 [~pul

TG TYYas0eA5 112120 | Viike Museer Chavroiel TOET003 Wasmianaled
Mieags 8709 Tl TX at Tl
VGAYY 125245195054 [ +on Hall Aulomotve Group Hi24E503 Shefl » 11/117/03-12723 Gas leaks on ihe prund Crack
Mieaga 1224 .Dayitna Basch FL Bareode $232 (310168 during AkYp, also gas

Modufe Install- 14/17/03 17:ml fumes bn ¥ehicie
1GIYY22G8451 15004 Tropin Chevrote) 1282003 Shell - 1417703 1847 Hmeds fuel from vetice Grack
Fieage 2474 Miami Shotes FL Bamoda 42321520308

Module ingtall 1174803 12:48
1GIYY32G 145112847 KeSay Choveoiel 107972303 Wasn'l analyzed
tileage 2571 {RH tank) Hatandale FL aTl
hElnagn 4735 (LY k)
1G1YY22GR45114533 Classls Chaviolel 11/20/2003 RA Shotl 171003 Check Ecgre Light Seam leak
Mdgage 1640 Grapaying TX LH & R{ Tanks LH Sholl 11/10/03 Crack
1GIYY 326145114274 Bush Chavy Cadilat 111772603 Snel 117803 Cdor Cracs
Milgage 774 Talin OH
1GTTYAZ02451 14829 Poway Ghevioigt VROM200% Shall Fuel Gas Leah Cratk; - 2 ears fipgod off
Mieaga 910 Pépvay CA fulck connect
1G1YY2260451 14572 Forter Cheviolel 111252003 Fuel Leak Wasn't anatyzed
Milgage 1184 Newiark DE at T
1GIYY 226246145147 £t Morse 2622003 Fuel Leak Wasn't anglyzed
Mizage 1395 Sumvise FL al Ti
13 YY32G845118935 Holiar Chavriel 1122004 Ghell 121972003 01:15 FooiLaax Seam leak
Mileage 2ROG Wintet Park FL Egrpode 42353330031
1G1VY225851 18317 Desia Chavrolal 12472000 Wast anayzad
Witeago 3024 Huntogion Beach CA T
1G(YY226G445 118688 Qasls Chavrilal 12/10/2003 Wasn'l angryred
Migage 6319 Ol Bridga NJ El
1G1YY22C045117192 Hebday Ghavrolat 1211877003 Wasn' analyred
Mieape 275 Saint Clond FL alm
1GIYY220XA51 19452 Flehss Chovrold) B0 Wasnl anatyzod
Mileapn B8O Bouldar O atm
TGTV72208E 120172 Boyd Chesrowel 1203004 Werm anahzd
Yloape B287 Cakdale LA al Ti
1G1YY22G045120651 Ken Wara Chaviclel 173072004 Vasn't anatyzed .
Mleaga 3014 Nosth Band OR AT
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1G1Y22G045122512 84 Hpargt Chievioist TTiz004 Shed 12404 651 Fugt Leak Cracked
Milepgn 2142 Las Vepas NV Barcode 42024439125

1GIYY 125745121481 Henddlck Chavmoiét 2912604 Wasn'L sralyzéd
MAeaga 269 Cary NC al M

TETYY 220745122146 Van Greviotal Bholl 192203 Freel ok Crackod
Milsdgs 3724 Stolisdats AZ Barcode 42356330017

21-Ju

24-Jul

21-4ul

ST

21-Jut
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Vehicle M § 1 Location | Veh‘;:ia éﬁ'ba'iﬁ - | — Tank liformalign [Q.C. Cavily | Reesen Venica Redumned Firding |
TGEYVIAAZAEa 1608 Crosew Catims, o3 | Shel- 120303 1634 Foel (eaking trger car Crack
Mitesge B4B Rochaslar, Ml Barcozte 42337330287 after fidirg

Hadule fnstall 127/03 851
1GEYVIIA VGBI 1566 Coasl Cadiise 120162003 “Shed - 1270003 21748 Gas fumas, Leaking fudl Cratk
Mieage 782 Sarasula, FL Baroide 42377020386

Moduie [nstall 1277703 13:59]
TGOVVAL ABABED1518 Liberly AUGMONITES 12{T52003 Snel- 1103 BR Pevrel Tk faking Irom Gratk’
Milcage 11T U.AE. RBarcoge 42325320301 crossover hgse

Medule Instol 421703 20:42{
1GHYVIMAZ4560095% Ker Bros Caddfac 107272052 Wasa'l éfialyzed
Micagae 597 Ercait City MD al T
1GEYVIIABA5EH (606 Penskt Ciditlac V2V 72003 Shah 1273703 17318 Fuel ToaK Crath
Mieage 883 Torrance CA Barcode 42337320003

Madule instal

1GBYVIHAGISE0 1169 Eouniey Cadtiae 1272272003 Shall 117162003 Fuel Lesk Cogiekbd
Miteage 1082 Hunznglon NY
TOETVAIAT 35501474 Cresy Calan TEN072003 Fiel Leak I\'-.'asm NEyed
Hileage 1623 Venigs FL at Tl
1GEYVHATABEDI47E tletiloge Cadidat: 12072003 Leak Wabnl griatyzed
Kieage 1652 Lotrbard 1L et Tl
1G6YVIAL560 109 fdidistn on Bay Lld 120222003 Loft Tani WasnT analyxred
Mileage 3634 Torentn QNT al Tl
1GEYVIASIEE0 1533 Symes Gadilac 1212272003 Shell 12372603 2059 Fucl Leak Seamieay
Wleage 4701 Pasadena CA Barcoie 4237220371
[T68Witaseaires TUwTe: Codias TR Tren 12203 Fiel Leak Cratked
kileage 2631 Indianapols (N Bareode 42342320268
TGETAIAIASE1E3 Biogan CAoime TN Fuel Leak Wash antyzed
Witeage 5430 Ridgewond NJ al Tt
YEOYVVAIADIEED150T Cranl Cadifat 12717, BRel 12303 Gas Smali Cracw
Milesge 3523 Farmingdale MY

21



Terry M. Stone To: DAVE REEK/US/GM/GMC @ GM
F 07/26/2004 04:09 PM Subject: RE: More tanks

"Stange, Marshall" To: "art.spong@gm.com' <art.spong @gm.coms>, terry.m.stone@gm.com
<MStange@US.TlAuto. cc: lentillard@gm.com
com: Subject: RE: More tanks

07/26/2004 04:08 PM

Art,

I have spoken to Don Short from Les Stanford. I will be getting
tanks to him tomorrow morning. There are 5 vehicles left from the original
7. I have also tried to call Norm Spinelli at Matick. Please hold off
checking other dealers until I get some of these sets back., I don't want to
be wasting vour time at this point.

Thanks, Marshall
> ——— - Original Message-----
From: art.spongdgm.com [SMTP:art.spong@gm.com]
Sent: Monday, July 26, 2004 8:39 AM
To: terry.m.stonelgm.com
Cc: len.tillard@gm.com; Mstange@US.TIAuto.com
Subject: Re: More tanks

I've contacted all of the local dealers and now I need to start expanding
the search. I can contact a few of the worlds largest dealers, Kerbek in
New Jersey, Maxie Price in Atlanta GA and sonic in Irving TX to get
additional tanks. Marshal would need to ship the tanks and then provide
shipping those tanks back to us. Do you want me to go forward or are the
13 tanks we have scheduled to be replaced enough?

Please let me know, thanks
Art Spong

Brand Quality Manager, GM Performance Cars.
ph 586-947-8890 (Cell 586-524-9931

VYV VY VY Y Y Y YV Y Y Y Y Y Y Y Y Y Y Y



(o, Terry M. Stone To: "Stange, Marshall" <MStange @ US.TlAuto.com>
 07/26/2004 04:07 PM Subject: RE: More 1anks

o '
r

b

-

| was referring to the other 2/9/04 car:

2004 (VEHICLE LEAKING FUEL GAS TANK  |1G1YY128745121481 |2004-02-09 . o =
(LH) CROSSOVER NECK TO TANK BODY LEAKING. g
DEFECTIVE. REPLACED LH FUEL TANK 5 uaw]
ASSFMBIY_TOOK TANK OUT OF NEW STOCK F “ e |

"Stange, Marshall" <MStange @US.TIAuto.com>

"Stange, Marshall" To: "terry.m.stone@ gm.com'™ <terry.m.stone @gm.coms, |
<MStange@US.TIAuto. “art.spong @gm.com' <art.spong @ gm.com>
com: cc: "len.tillard@gm.com' <len.tillard@gm.com>

07/26/2004 03:59 PM Subject: RE: More tanks

The wvehicle built on 2/9/04 had a wiring harness problem. No tank was
replaced. We are getting the 9/22 tank shipped to us to further investigate.

Marshall
> ————- Original Message-—--—- % d_J
From: terry.m.stonelgm.com [SMTP:terry.m.stone@gm.com] J )1
Sent : Monday, July 26, 2004 3:16 PM wness
To: art .spongégm.com
Cc: len.tillard@gm.com; Mstange@US.TIAuto.com
Subject: Re: More tanks

Art,

I just left Marshall a VME. TI is contacting dealers about carsg built on
9/22/03 and 2/9/04. If these have fractured crossover quick connects, we
need to expand our search. This can start locally. As you mentioned, it
may bhe easier to get the VINs and locations for all unsold 2004 C5's and
XLR's.

Let me know if the OnStar ping might be feasible (XLR's only).

Regards,
Terry 3 sy
1
Art Spong
To: Terry M.
Stone/US/GM/GMCRGM
07/26/2004 08:39 cc: Len

Tillard/US/GM/GMCE@GCM, Mstange@US.TIAuto.com
AM Subject: Re: More

VYV VY VYV VYV Y VYY Y YV YYVYYVVYVY Y Y Y Y YV Y Y



VV VYV VYV VYV YV VYV VY YYYYYYYYYYYY

tanks (Document link: Terry M. Stone)

I've contacted all of the local dealers and now I need to start expanding
the search. T can contact a few of the worlds largest dealers, Kerbek in
New Jersey, Maxie Price in Atlanta GA and sonic in Irving TX to get
additional tanks. Marshal would need to ship the tanks and then provide
shipping those tanks back to us. Do you want me to go forward or are the
13 tanks we have scheduled to be replaced enough?

Please let me know, thanks
Art Spong

Brand Quality Manager, GM Performance Cars
ph 586-947-8890 Cell 586-524-9931

T



. ;. Terry M. Stone To: Patrick C Antus/C/US/GM/GMC @ GM
Subject: Re: Parts Hestriction

HA 07/26/2004 03:55 PM

Pat,

After speaking with Art regarding Parts Restriction, that would be difficuit and wouldn't take effect undil
about 90 days. Would it be possible for you or someone at SPO to notify us if any fuel tank is ordered and

where it is being shipped?

Thanks,
Terry

Terry M. Stene

Ry Terry M. Stone To: Len Tillard/US/GM/GMC ,

ERNNRNEES i
T b 07/26/2004 09 cc: Art Spong/US/GM/GMC @ GM, Michael J. French/US/GM/GMC @GM,
--;Lﬁ o ,;h 6/2004 09:21 AM "Reed, Bryan" <BReed@US.TlAuto.com>, mstange @ us.tiauto.com,
e ) George Nagrant/US/GM/GMC, Patrick C Antus/C/US/GM/GMC @ GM

Subject: Parts Restriction

Len,

Please place the following parts on restriction:

C5 XLR Cii i
2003 (FFS) - 2004 2004-2005 2005
10337585, 10363245,
[Tank Asm - Fuel LH - Welded Shell 10339514, or 10362744 10339514, 10362744 10362744
Tank Asm Fuel - Welded Shell 10337582 10337582 10337582

All LH tank shells can be replaced with P/N 10362744, This and 10337582 are what Tl will be making and
what SPO will be (or has) ordered in large quantily.

Thanks,
Terry



.. Terry M. Stone To: DAVE REEK/US/GM/GMC @GM

e I R
Y 0712612004 03:29 PM Subject: Material Certs

Swit 4‘_1'9" y M. Stone To: "Ceh, David" <DCeh@US.TIAuto.com>
TP 0200610004 08:20 AM cc: Michael J. French/US/GM/GMC @GM, Minoo
5 gl_ LLAT Daroga/US/GM/GMC @ GM
FEAE: Subject: Material Certs[R)

Dave,

Thanks for the Info. Please copy Mike on all correspondence as he Is (or shares) the lead from GM's side
of this issue. Copy Minoo on all material related information. | will assume that Bryan and Marshall have

everything that you send me.

Thanks,
Terry

"Ceh, David" <DCeh@US. TIAuto.com>

"Ceh, David" To: terry.m.stone@gm.com
<DCeh@US. TlAuto.co ce:
m> Subject: FW:;

07/23/2004 02:21 PM

Terry - Per your request in this afternoon's meeting.

David J Ceh

Quality Director - TI NA Fuel Systems
Office - {248)-209-3372

Cell - (586)-243-8632

~~~~~ Original Message---——-

From: digitalsender@us.tiauto.com [mailto:digitalsender@us.tiauto.com]
Sent: Friday, July 23, 2004 12:59 PM

To: dcehfus. tiauto.com

Subject:

Please open the attached document.
This document was sent to you using an HP Digital Sender.

Sent by: <digitalsender@us.tiauto.com>
Number of pages: 7

Document type: Color-B/W Photo

Attachment File Format: Adobe PDF



To view this document you need to use the Adobe Acrobat Reader.
For free copy of the Acrobat reader please visit:

http://www.adobe.com
For more information on the HP Digital Sender please visit:

http://www.digitalsender.hp.com

Docurﬁént.pdf



Terry M. Stone To: DAVE REEK/US/GM/GMC @ GM
) Subject: Dealer Calls

TS 07/26/2004 03:28 PM

... Terry M. Stone To: Michael 4. French/US/GM/GMC @ GM, Art Spong/US/GM/GMC @ GM,
Th. . Len Tillard/US/GM/GMC

07/26/2004 08:22 AM cc: "Ceh, David® <DCeh@US.TIAuto.com>

Subject: Dealer Calls

"Ceh, David" To: terry.m.stone@gm.com
<DCeh@US.TiAuto.co ce:

m> Subject: FW:

07/23/2004 02:08 PM

Terry - Here are the dealer call results

David J Ceh

Quality Director - TI NA Fuel Systems
Office - (248)-209-3372

Cell - (586)-243-8632

————— Original Message-----

From: digitalsender@us.tiauto.com [mailto:digitalsender@us.tiauto.com)
Sent: Friday, July 23, 2004 12:40 PM

To: dceh@us.tiauto.com

Subject:

Please open the attached document.
This deocument was sent to you using an HP Digital Sender.

Sent by: <digitalsender@us.tiauto.com>
Number of pages: 1

Document type: Coloxr-B/W Photo

Attachment File Format: Adobe PDF

To view this document you need to use the Adobe Acrobat Reader.
For free copy of the Acrobat reader please visit:

http://www.adobe.com
For more information on the HP Digital Sender please visit:

http://www.digitalsender.hp.com



L] Vin# POC Customer Goncerns Concern Summary |Mechanics Comments Notes Tank Status
Evap Systarrt Error. Won't nold vactum. Leak over RS
top of right Iyl tank evap crossever nol connadied. “{Partnot

1 | 1G1¥Y 226745104308 | Tony (Shop Foreman} |Chack Engine Lightis On 1Al Lignt Reinstaled Qld Parts and it workex! o Part Reglacement. Tony faxed R/Q "Jroplaced /
Blowing fuel pump fusa. Shodt in-modyias, coudn't T

John {servica), Bob get moatile out of ok 50 replaced entirg lettank  [Joha Faxed the R/O. Need to setup pick up of the tank with crate T

2 { 1G1YY22G045101978 |(Pans) Car opt Stalfing Dirtveablity fassembiy and fiy |Crate N Fly

Par-cam o
3 | 1G1Y V326845112920 |Don Hooa Gak beak when fling Fugl Laak Seam teaking on left fank Chon f2xed R/O and is seading tank 1o AH A H
Carl Bond {Service), Tode PO4SS lamge evap l6ak found 16f U6t fank has T
4 | 1G6YV34A245600561 |Don (Pars) Service engine soon light is on Rl Lgnt ross ieak whare transter shides inlo tnk Cad faxed R/O. Must set up pitk up with crte-and fiy Crate N Fly
Jeremy {service).
Mirriam (Pars
Manager), Bab-Allen
5 | 1G1YY32G145112847 | (Warranty Guy) Chack Enpiing Light is-.On il Light Found leak with smeokeat fuet cap RIC Y
DTC PU442, OpIT fuc] Kk leaks vapor. Couldnt
. find problem untl TAN was called case & 7257900,
Check Engine Lighs is On . WA Light Lask at crossover RQ2
Part sent 1o
Fuel loai driver sige rear Fuel Leak Left onk leaking by:crassover tube neck replace | Part was sont by Miram on 7721/04 AH
Spancer YServica
o Writer], Rick (Service), Lef ank is lsaking and missing algriment 2bs on . Part sent o
6 1G1YY225845115917 | Gary (Parns) Car has afuet loak from pas wnk aresy [Fuel Leak: fual bowl Rick will fax the RC and Gary has shippad e Tank o AR AH
. . . Chiristy Is chacking availability of Gnk and faxing the RO cver
7 | 1G1YY 226445116538 Christv (Sarvica) Fuel Leak 31 fuel ink Fuel Leak Lagk-ofy tank, replace with that info 7/Z2/04 Call Back
"Tank

B 1G1YY2H5045117192 | WA Fuel leak.near [aft rear of.car Fual Leak Found fuel tsak.at fank Faxing R/O. Tank Discarded Secapped

& | 1GEYVILAZLS501 608 | NfA- NiA A A We alreagy hava this 130k Part Recaived

10 1GEYVILAG4SE01B0T [ NiA A BA MNiA- ‘Wealready hava this tank Part Recelved

11 1EEYVIMASESE0TRAS | NJA N/A N/A NIA 'We alraady hava this Bk Part Recalved
Bert (sarvica), PRI
i {Lackey (Sarvica o Tank
12[ 1GTYY22GX45710452 Manapert Fuel Smali irom inside of tw vohicie  IFuel Lenk Lef tankat crossover leaking called TAN, replacod | Tank Scrapped Scrapped
Pari sent to
13| 1G1YY22G3451 20172 [Don: (Servica) Odor of fuol Funt Laak Fuol lesking from fuel brok-sem at crossover Dan 5 sonding R/O.and Tank to AH AH
Fual coming from left-ank tansfer pige conhection. Lopking far
14| 1GTY 1226045120691 | B {Service Managar) | Strong smiell of gas Ful-Lezk reptace Bl is faxing tha /O and Tooking for the part._Likety scrapped. _[Part
| Travis:(Service. Vehicle died while driving and would Fuse blawn for fuel pump, wire' shored attop of Part n
15| 1G1YY 226745121417 | Manader) notrastart Driveability tank:16 by, o partreplaced Travis Is Endng FIG I'Gp!ac:h
e Matt Flowsrs {Sorvice ‘ ‘ ) ‘ . . S
16| HEIVY 125745121481 [Advisan On dalivery fill, dealership smelied fuet | Fuel Leaic Leaidngat crossover fube connection Matt will e RIO. Emust call David Piper Back Call Back:
[~
Left rearfank veatTine-crushed {rom tactory, | Tank ™
17| 1G1YY225845124204 | Leslie fsarvice) Check Engine Light Is:On Mt Light coulon’t removed module so replaced entire system | Tank scrapped on TI21/04 Scrapped 7
Fugl pmp fusa biown. Shorfed wire ovar kit fuel . T -
tank. -Pirsh on lank and it would go-open, pullon  [No tank replocement. Scalty wil send the RIO gnd shorted Wirng[Partnet

78] 1G1YY22G545124641 | Scotty (Sarvice} Vahizie cift of and no stagt Driveability [tk and kwoutd go away. Harhvess to.AM | jraptaced
PO4E3 in history, removes IR tank for level sensor Pt

Gaorgia (Servica), Issoe-conld not pat medule out of tank and broke [f T
o Sandy (Service Wnen pas tenkls full fs jumps o dmply Inlerna¥iines rermoving-ank. Replaced entire . . . Tank
18] 161YY3253451 28558 | Agvisor) land them back up.- Level Unit Issue |assembly. Geoprgia s Faxing the RIC: | scrapped

————



.. Terry M. Stone To: “Ceh, David" <DCeh@US.TlAute.com>
"'“? 07/26/2004 08:20 AM Subject: Material CertsRl
5 :

Thanks for the info. Please copy Mike on all correspondence as he is (or shares) the lead frem GM's side
of this issue. Copy Minco con all material related information. 1 will assume that Bryan and Marshall have
everything that you send me.

Thanks,
Terry

"Ceh, David" <DCeh@US.TlAuto.com>

"Ceh, David" To: terry.m.stone@gm.com
<DCeh@US.TiAuto.co cc:
m> Subject: FW:

07/23/2004 02:21 PM

Terry — Per your request in this afternoon’s meeting.

David J Ceh

Quality Director - TI NA Fuel Systems
Office - (248)-209-3372

Cell - (586)-243-8632

————— Original Message--———-—
From: digitalsender@us.tiauto.com [mailto:digitalsender@us.tiauto. com]

Sent: Friday, July 23, 2004 12:59 PM
To: dceh@us.tiauto.com
Subject:

Please open the attached document.
This document was sent to you using an HP Digital Sender.

Sent by: <digitalsender@us.tiauto.com>
Number of pages: 7

Document type: Color-B/W Photo

Attachment File Format: Adecbe PDF

To view this document you need to use the Adobe Acrobat Reader.
For free copy of the Acrobat reader please visit:

http://www.adobe.com
For more information on the HP Digital Sender please visit:

http://www.digitalsender.hp.com



<BReed@US.TIAuto.co Mike" <MRivenburgh@US.TIAuto.com=>, "Ceh, David"

me> <DCeh@US.TlAuto.com>, "Stange, Marshall"
<MStange@US.TIAuto.com>, "Quick, Chris"

07/23/2004 05:05 PM <ChrisQuick@US. TlAuto.com>, "Blanco, Elco”

<EBlanco@US.TIAuto.com>, "Bridgeman, Sherri"
<SBridgeman@US.TIAuto.com>, "Ruggles, Mark"
<MRuggles@US.TIAuto.com=>, "Erwin, John"
<JErwin@US.TIAuto.com>, "Kambakhsh, Manouchehr"
<MKambakhsh@US.TIAuto.com>, "Terry Stene (E-mail)"
<terry.m.stone@gm.com>, "Minoo Daroga (E-mail)"
<minoo.darcga@gm.com>, "michael.j.french@gm.com
<michael j french@gm.com>, “gary.e.pritchard@gm.com™
<gary.e_pritchard@gm.com>, "Gunter, John"
<jgunter@US.TIAuto.com>

Subject: Corvette 2" QC Update

When: Occurs every Monday, Tuesday, Wednesday, Thursday, and Friday
effective 7/26/2004 from 9:00 AM to 10:00 AM (GMT-05:00) Eastern Time (US
Canada) .

Where: !US AUB CR 4

LR PNE PUE FUE TV PN PU L P

All,
This is a notice for our daily reviews of the Corvette 2" QC status. The
open issue matrix is attached.

Conference Access:

Toll Free: 1-888-566-8440
Toll: 1-719-785-4400
Passcode: 378881

Please call me if you have any questions.

Regards,
Bryan D. Reed

Sr. Program Manager
Fuel Systems

TI Group Automotive Systems LLC
1227 Centre Road

Auburn Hills, MI 48326

Office: (248) 209-3403

Fax: (248) 377-1808

Mobile: (248) 895-5999

email: breed@us.tiauto.com

<<Corvette 2 Inch QC Open Issues List 072304.pdf>>

)

Corvette 2 Inch QC Open Issues List 07230«

"Reed, Bryan" To: "Saligrama, Ramesh" <RSaligrama@US.TIAuto.com>, "Rivenburgh,



a

NBH_CME_072*04Results.xls 4.7\’!26.’2004
- REQUESTED REVISIONS TO THE NEW L ___NESS HOLD LIST )
SUPPLIERS TO BE ADDED TO NEW BUSINESS HOLD DUE TO A QUALITY ISSUE
Yes, & E -
a - = -2l
Date . i . wl . : o | 8|Skl 5T §3
Supplier Supplier Locations = | Orig. Div. Duns # Typical Product Champion Phone # w|g|Noor| == ET c
Added %) a © EE=
& | Next 2= S o
Week — & Q
07/21/04 | Teleflex Automotive Sweden AB Dalstorp, SE - SE M | GM-Fiat | 354888893 [Bracket Asm-Brk Pedal - Mech. Cils Paris Pavicu 248-528-7212 Q] Yes
07/21/04 _ |lllinais Tool Works Sante Fe Springs, CA M NAVO 041042180 |Fasteners Paris Pavicu 24B-528-7212 Q] Yes
07/21/04 |DelphiE& C Saginaw, M| E NAVO 005356845 Braking Systems Tom Pougnet {248) 528-5969 Q| Spil NAVC | Quad attached
SUPPLIERS CURRENTLY ON HOLD WHO HAVE SATISFIED THE EXIT CRITERIA (RELATING TO QUALITY)
= -
e = é 5 Sl 2 B
a Supplier Supplier Locations = | Orig. Div. Duns # Typical Product Champion Phone # Els = E a E~=s E
Added o o g S5 g 9=
=] s o o
06/14/02  |lIset Minas Gerais M | LAAM-Fiat | 000043776 |Screw Machine Parts -6/14/2002 Vilmar Fistarol 11-4234-4561 Ql Yes
- Stampings - Puntene Ateriore dx/sx, Front ¥,
07/21/04  |Tower Casern Gapua (CE) M| GMFat | 400041760 |Rait RA Garino es
02/04/04 |Decoma Autosystems Belleville, Ont Canada E |AVO/Canad 200142508 Lighting Tom Pougnet (248) 528-5969 Q NAVO/Canad Quad attached
02/04/04 _|Decoma Autosysterns Belleville, Ont Canada E JAV(O/Canad 200142425 Lighting Tom Pougnet (248) 528-5969 Q NAVO/Canad Quad attached
02/04/04 _|Decoma Autosystems Belleville, Ont Canada E |JAVO/Canaq 200142466 Lighting Tom Pougnet (248) 526-5969 Q NAVO/Canad Quad attached
SUPPLIERS CURRENTLY ON HOLD WHO HAVE OBTAINED QS9000 CERTIFICATION
D w 5 E ~.]3% 8,
o
ate Supplier Supplier Locations = | Orig. Div. Duns # Typical Product Champion Phone # Lig = ' % < E~.og
Added o 2 g si] E g=
<} |§ [51 o
—NONE—
SUPPLIERS TO BE ADDED TO NEW BUSINESS HOLD BECAUSE THEY ARE NOT Q$9000 CERTIFIED
oae y s [ oad i 2,
Supplier Supplier Locations = | Orig. Div. Duns # Typical Product Champion Phone # ele - “EJ < E -~ T c
Added ) o o L £ g=
=] o @
] (&)
—NONE—
SUPPLIERS WHERE A QS9000 WAIVER IS BEING REQUESTED
. £ 2 g
w b4 5 o+ g 5
Date Supplier Supplier Locations = | Orig. Div. Duns # Waiver Expiration Date Champicn Phone # & § =" u:EJ < E-3g E
Added o 2 g pu E =
= < n.
- (=]
American Glass Products Lima, Peru C  [LAAM-GM | 934048844 [03/21/2005




‘Terry M. Stone To: Minoo Daroga/US/IGM/IGMC@GM

RERVESSE ject: Melt Dat:
) 07222004 01:51 Py Sublect: Melt Flow Data

Minoo,

Here is the melt flow index results from PolyOne (via Tl). Please review this. You will probably have
these same question {o ask of PolyOne:

# The original material callout on TI's drawing AEC00361 was "Fotriflex K50-10-138". This has recently
been changed to "HDPE per GMP.PE.050 15% GF". Why does PolyCne's data indicate "Maxxam
DP-9052-3-1000 {15% GF HDPE), EM00903550™?

e Why is the low load value on lot 2637 only 1.86. In Oclober, the average on the Material Cert sheefs
was 3.

e The HLMI for lot 2697 is 38.7 and was tested at 190 C. Does that make this lot of material suspect?

¢ Why are the low load values for lof 2735 less than .08. This is a factor of 10 less expected. Was this
a data entry error?

Please review and reply.

Terry

"Stange, Marshall” To: "terry.m.stone@gm.com™ <terry.m.stone@gm.com>
<MStange@US.TiAuto. cC:
com> Subject: FW:

07/22/2004 11:14 AM

> For more information on the HP Digital Sender please visit:
>

> http://www.digitalsender.hp.com <<Document.pdf>>

Document.pdf



m>
07/21/2004 04:54 PM

Updated open item list for 2" QC issue.
David J Ceh

Quality Director - T| NA Fuel Systems
Office - (248)-200-3372

Cell - (586)-243-8632

"Ceh, David" To: michael.j.french@gm.com
<DCeh@US.TlAuto.co  Subject: FW: Vette 2" QC Open Issues

From: Reed, Bryan :
Sent: Wednesday, July 21, 2004 4:46 PM
To: Terry Stone (E-mail)

Cc: Ceh, David

Subject: Vette 2" QC Open Issues

Terry,

Here is the updated open issues matrix.

<<Corvette 2 Inch QC Open Issues List 372104.pdf>>

Regards,

Bryan D. Reed
Sr. Program Manager

Fuel Systems

Tl Group Automotive Systems LLC
1227 Centre Road

Auburn Hllls, Ml 48328

Office: {248) 209-3403

Fax: (248) 377-1808

Mobile: (248) 8§95-5999

email;_breed@us.tiauto,com



Terry M. Stone To: mstange@us.tiauto.com, "Ceh, David" <DCeh@US.TIAuto.com>,

: L{_! _.} &= L. nos : " H [ H
e I ) Rivenburgh, Mike" <MRivenburgh@US.TIAuto.com>, "Saligrama,
:_L— . 07/21/2004 10:26 AM Ramesh" <RSaligrama@US. TIAuto.com>, "Reed, Bryan"

AT . <BReed@US.TIAuto.com>, Michael J. French/US/GM/GMC@GM,
S Paul 5. Chapman/US/GM/GMC@GM, Gary E.

Pritchard/US/IGM/GMC@GM, Art Spong/US/GM/GMC@GM, Len
Tillard/US/GM/GMC, Murray J. Pyle/US/GM/IGMC@GM
Subject: Warranty Data for Fuel Tanks

Here is the latest data. This includes data from Murray (7/2) and EDS (7/19). The EDS data is on the tab
"New Detail" and includes 19 new cases for L1280, L1281, and L1282. It is sorted by labor code, then
production date. [t does not have the dealer info. The Word doc includes the VIS orders for the 19 cases
for Tl to contact the dealers to acquire RO's and tanks and determine which of the cases are related to the
fractured quick connect. VIN 45601608 is one of the 19 cases and Tl has that tank.

XLR and Corvette tank july 21.; New Cases 7-21-04.do

Murray,
Please run the data again. 1 prefer your format.

Thanks,
Terry

. Terry M. Stone To: "Reed, Bryan" <BReed@US.TlAuto.com>
LT . ce:
- 4 /ﬁ' 07/02/2004 01:49 PM Subject: latest on the tanks

Bryan,

Here is the latest Warranty data for fuel tanks. Note that not all of these cases are the crossover QC
issue. There are six additional cases in the TAC information from Art Spong. | added that info to Murray's
flle as the last tab.

Please forward this to the group with the Open [ssues/Action ltems list.

Regards,
Terry

XLR and Corvette tank july 2.



Terry M. Stone To: Patrick G Antus/C/US/GM/GMC @GM
_l_. 07/26/2004 03:55 PM Subject: Re: Parts Heslnclton

Pat,

After speaking with Art regarding Parts Restriction, that would be difficult and wouldn't take effect until
about 90 days. Would it be possible for you or someone at SPO to notify us if any fuel tank is ordered and
where it is being shipped?

Thanks,
Terry

Terry M. Stone

Terry M. Stone To: Len Tillard/US/GM/GMC .
3 07/26/2004 09:21 AM cc: Art Spong/US/GM/GMC @ GM, Michael J. FrenchlUSIGMlQMC@GM,
: "Read, Bryan" <BReed @US.TIAuto.com>, mstange @us.tiauto.com,

George Nagrant/US/GM/GMC, Patrick C Antus/C/US/GMWGMC@GM
Subject: Parts Restriction

Len,

Please place the following parts on restriction:

C5 XLR Cii
2003 (FFS) - 2004 2004-2005 205
10337585, 10363245,
Tank Asm - Fuel LH - Welded Shell 10339514, or 10362744] 10339514, 10362744 10362744 |
Tank Asm Fuel - Welded Shell 10337582 10337582 10337582

All LH tank shells can be replaced with P/N 10362744. This and 10337582 are what TI will be making and
what SPO will be (or has) ordered in large quantity.

Thanks,
Terry

3
'
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| Terry M. Stone To: DAVE REEK/US/GM/GMC @GM
N 070870004 03:00 py Subleot: Maleral Certs

----- Forwarded by Terry M. Stone/US/GMW/GMC on 07/26/2004 03:29 PM -----

.. Terry M. Stone To: "Ceh, David" <DCeh@US.TIAuto.com>
T cc: Michael J. French/US/GM/GMC @ GM, Minoo
7/26/2004 08:20 AM '
. 07/26/200 Daroga/US/GM/GMC @ GM
Subject: Material Certs

Dave,

Thanks for the info. Please copy Mike on all correspondence as he is (or shares) the lead from GM's side
of this issue. Copy Minco on all material related information. | will assume that Bryan and Marshall have

everything that you send me.

Thanks,
Terry

"Ceh, David" <DCeh@US.TIAuto.com>

"Ceh, David" To: terry.m.stone@gm.com
<DCeh@US.TIAuto.co ce:
m> Subject: FW:

07/23/2004 02:21 PM

Terry - Per your request in this afternoon's meeting.

David J Ceh

Quality Director - TI NA Fuel Systems
Office - (248)-209-3372

Cell - (586)-243-8632

————— Original Message---—-—-
From: digitalsender@us.tiauto.com [mailto:digitalsender@us.tiauto.com]

Sent: Friday, July 23, 2004 12:59 PM
To: dcehlus.tiauto.com
Subject:

Please open the attached document.
This document was sent to you using an HP Digital Sender.

Sent by: <digitalsender@us.tiauto.com>
Number of pages: 7
Document type: Color-B/W Photo

Attachment File Format: aAdobe PDF



-

To view this document you need to use the Adobe Acrobat Reader.
For free copy of the Acrobat reader please visit:

http://www.adobe.com
For more information on the HP Digital Sender please visgit:
http://www.digitalsender.hp.com

Document.pdf




To: DAVE REEK/US/GM/GMC @GM
Subject: Dealer Calls

1] _ Terry M. Stone To: Michael J. French/US/IGM/GMC @ GM, Art Spong/US/GM/GMC@GM,
iy R RN .
i, 2y 0892 A Len Tillard/US/GM/GMC
: ’;{Lpf L 7;:07/26"2004 M cc: "Ceh, David® <DCeh@US.TIAuto.com>
AT Subject: Dealer Calls

"Ceh, David" To: terry.m.stone@gm.com
<DCeh@US.TIAuto.co ce:

m> Subject: FW:

07/23/2004 02:08 PM

Terry - Here are the dealer call results

David J Ceh

Quality Director -~ TI NA Fuel Systems
Office - (248)-209-3372

Cell - (586)-243-8632

————— Original Message-----

From: digitalsender@us.tiauto.com [mailto:digitalsender@us.tiaute.com]
Sent: Friday, July 23, 2004 12:40 PM

To: deeh@us.tiauto.com

Subject:

Please open the attached document.
This document was sent to you using an HP Digital Sender.

Sent by: <digitalsender@us.tiauto.com>
Number of pages: 1

Document type: Color-B/W Photo

Attachment File Format: Adobe PDF

To view this document you need to use the Adobe Acrobat Reader.
For free copy of Lhe Acrobat reader please visit:

http: //www.adobe.com
For more information on the HP Digital Sender please visit:

http://www.digitalsender.hp.com



T




" Min# POC Customer Conterns Concarn Summary |Mechanlcs Comments Nates Tank Stahus
‘Evap System Error. Won't hoid vaccum. Leak over T
top-of right fuel tank evap crossover nol Connaced, F'arl t
1 1 1GTYY226745104308 | Tony. (Shop Forerman; | Check Enging Lightis On il Light Reinstalied Ofd Pans.and it worked o Part Replacement. Tony taxed R/O ‘Jreplaced ./
Blowing fuel pump fusa, Shortin modules, coudn't I
John (service), Bob getmodiile out of tank 50 replaced entive let tank  [John Faxed e RIC. Need 1o setup pick up of the Wik with crata Td
2| 1G1YY22G045 101928 | (Pars) Car Kept Staliing Driveabiity assembly ang {y Crata N'Fly
Pan-saxite™
3 | 1G1YY32GE4 5112120 | Don Hood 5as keak when flling Fust Leak Searn leaking on lefl tank Don faxed RAC and Is.sending tank toAH A
Cari Bond {Service), Code PU45S Iarge evap leak found left fue! tank has X R
4 | 1G6YV3I4A245600967 | Don (Pars) Service engine soon (ight s on Al Light gross Jeak where transfor slides ot Bink Corl f3xed R/O. Must set up plek-up with crate-and fiy Crate N Fly
Joremy (sarvice).
Mirriaen: (Paris
Manager), Bob-Allan
5 | 1612614511287 [{(Warranty Guy) Charck Engloe Light s On [0dil Light Found teak with smoke at fuet cap RO 1
DTC PO4£2, nght fuel tank leaks vapos. Couldn't
findd problem e TAN was called case # 7257902,
Check Engine Light s On AN Lipht Leak gt eressover RQ 2
Parl-sent (b
Fuel laak driver sida rear Fuel Legk Lefl.oink leaking by cressover tlube neck; replace | Part was sont by Miriam on 7/21/04 AH
Spencer YService
. . Wrimer), Rick (Sarvics), Lef tank i leaking and missing alignment labs on Pan sent o
8:] 161 YY22G 245115917 Gary {Parts) Car has a fuel laak from gas wnk arer [Fuel Leal fuel bow! Rick will 1ax the R/O and Gary. has shippad he Tank to AH AR
. Christy Is checking availability oftank and faxing the RrQ over
7 | 1GTYY 2265445116639 | Chiristy (Sarvice) Fual Leak at fuel bink Fuel Laak Leak-on.tank, repiaca with thatinlo /22804 Call Back
Tank
8| 1G1YY22G045117 192 [ NFA. Fuel lIsak near lgft rear of car Fus! Leak Found fual laak.at-tank Faxing R/O, Tank Discarded Scrappod
9 | 1G6YVIAAZ45601608 | NIA NIA MIA WA 'We already have this tank Part Received
10| 1GEYVAIAQISE0160T. | /A A N/A: NIA We already havo this tank: Pat Recalved
11| 1GEYVIMASLSE01635 N/A WA NA NIA We alraady bavi this tank Fant Recaived
Bart (sarvical. Phil
- ) Lackey {Service’ | Tank
12| 1GTYVE2GEXA5T19452 | Managery Fusl Smell rom inside of the vehicle  |Fuol Leak Lefitankat crossaves beaiing called TAN, replased | Tank Scrapped Scrapped
Part sent o
13[.1GIYY2269451 20172 [Oon (Setvica) Odor of fual. Fuel Leak Fuel lgaking from fual tank seam at crossover Den it sonding R/Q.and Tank o AH AH
: Fuet coming from lefttank transler pipe connection, Looking Tor
14| 1G3YY 226045720691 [BHl {Service WManager) [Strong smell of gas- Fugl Leak replace ‘ ‘ Bill ts faxing the A/Q and laoking for the part._Likely scrapped. ol
| Travds (Service Veticlo:diad while-griving and would Fuseblawn for fuel pump. wire'shorted i top of Part n
15| 1G 1YY 22GET4A512{417 | Manager) net testart Driveability tank10 bidy. no-part replaced Travis IS fading. RO cod
. Mant Fiowers (Service | . . L ) . —
16 HEAYY 1257451214871 | Advisen) On:gafivery fill dealersnip smetied fuel | Fuet Leak Leaiing 3t crossover lubae connaction Matt will fax RIO. anust calt Sevid Piper Back Call Back
p-
L N
LeR rear tank ventTine erushed trom factary, ¢ | Tank j
17| 1G1YYD25845124204 [ Lestia {service) Check Engine Light is:Qn i Light coutdn't removed miodiste so replaced antire system Tank serapped on 7121104 \w S
Fuel pxmp fuse biown. Shorted wire ovar loft fual T e
tank. - Push.on tank and it would go-open, pull on | No tank replacement, Scotty will send the RIG and shorted Wn-!ng Fartnot
18] 16 1YY 2HG545124641 | Scotty (Service) Vehicle cin i and oo stat Driveability ank and woule go away. Hamess 1o AH raplaced <
i ) [PB453 i history, remaved tefi wank Tor leval sensor “:—f:‘;\_“‘
Georga (Service). issue could not gat module out of ank and broke: ; PN
. Sandy {Servica When-pas Tamk s ol s Jurps & depty intemol fines removing tank. Replaced enfira { fram
19] 1G1YY22G345126898 | Advisor) and then back up. Levet Unit lssua assembly. Georgia la Faxing the RO \|Scrapped A
e




L Terry M. Stone To: "Ceh, David" <DCeh@US.TiAuto.com=>
LT Subject: Material Certsf)

it
T 07/26/2004 08:20 AM

Dave,

Thanks for the info. Please copy Mike on all correspondence as he is {or shares) the lead from GM's side
of this issue. Copy Minoo on all material related information. 1 will assume that Bryan and Marshall have
everything that you send me.

Thanks,
Terry

"Ceh, David" <DCeh@US. TIAuto.com>

"Csh, David" To: terry.m.stone@gm.com
- <DCeh@US.TIAuto.co cc:
m> Subject; FW:

07/23/2004 02:21 PM

Terry - Per your reguest in this afterncon's meeting.

David J Ceh

Quality Director - TI NA Fuel Systems
Office - (248)-209-3372

Cell - (586)-243-8632

————— Original Message-—--—-

From: digitalsender@us.tiauvteo.com [mailto:digitalsender@us.tiauto.com]
Sent: Friday, July 23, 2004 12:5% PM

To: dceh@us.tiauto.com

Subject:

Please open the attached document.
This document was sent to you using an HP Digital Sender.

Sent by: <digitalsender@us.tiauto.com>
Number of pages: 7

Document type: Color-B/W Photo

Attachment File Format: Adobe PDF

To view this document you need to use the Adobe Acrobat Reader.
For free copy of the Acrobat reader please wvisit:

http://www.adobe. com
For more information on the HP Digital Sender please visit:

http://www.digitalsender.hp.comn



<BReed@US.TlAuto.co Mike" <MRivenburgh@US.TIAuto.com>, "Ceh, David"

m> <DCeh@US.TIAuto.com>, "Stange, Marshall"
<MStange@US. TIAuto.com>, "Quick, Chris"

07/23/2004 05:05 PM <ChrisQuick@US.TlAuto.com>, “Blanco, Elco"

<EBlanco@US.TIAuto.com>, "Bridgeman, Shertl"
<8Bridgeman@US.TlAufo.com>, "Ruggles, Mark"
<MRuggles@US.TIAuto.com>, "Erwin, John"
<JErwin@US.TlAuto.com>, "Kambakhsh, Manouchehr"
<MKambakhsh@US.TIAuto.com>, "Terry Stone (E-mail)"
<terry.m.stone@gm.com>, "Minoo Daroga (E-mail}"
<minoo.daroga@gm.com>, "michasl.j.french@gm.com™
<michael j.french@gm.com>, "gary.e.pritchard@gm.com™
<gary.e.pritchard@gm.com>, "Gunter, John"
<jgunter@US.TlAuto.com>

Subject: Corvetle 2" QC Update

When: Occurs every Monday, Tuesday, Wednesday, Thursday, and Friday
effective 7/26/2004 from 9:00 AM to 10:00 AM (GMT-05:00) Eastern Time {US
Canada) .

Where: !US AUB CR 4

deekhakako ko kit kak

All,
This is a notice for our daily reviews of the Corvette 2" QC status. The
open issue matrix is attached.

Conference Access:

Toll Free: 1-888-566-8440
Toll: 1-719-785-4400
Passcode:; 378881

Please call me if you have any questions.

Regards,
Bryan D. Reed

Sr. Program Manager
Fuel Systems

TI Group Rutomotive Systems LLC
1227 Centre Road

Auburn Hills, MI 48326

Office: (248) 209-3403

Fax: (248) 377-1808

Mobile: (248) B8%5-5999

email: breed@us.tiauto.com

<<Corvette 2 Inch QC Open Issues List 072304.pdf>>

o
'
i
1

Corvette 2 Inch QC Open Issues List 07230¢

"Reed, Bryan" To: "Saligrama, Ramesh" <RSaligrama@US.TiAuto.com>, "Rivenburgh,



NBH_CME_072*04Results.xls -’33\"/26.’2004
M REQUESTED REVISIONS TO THE NEW L. __NESS HOLD LIST s .
SUPPLIERS TO BE ADDED TO NEW BUSINESS HOLD DUE TO A QUALITY ISSUE
Yes, = -
» N = bt s
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_ Terry M. Stone To: Minoo Daroga/US/IGM/IGMC@GM
-’_ 0712212004 01:51 PM Subject: Melt Flow Data

Minoo,

Here is the melt flow index results from PolyOne (via T1). Please review this. You will probably have
these same question to ask of PolyOne:

e The original material callout on Tl's drawing AEC00361 was "Fotrifiex K50-10-136". This has recently
been changed to "HDPE per GMP.PE.050 15% GF". Why does PolyOne's data indicate "Maxxam
DP-9052-3-1000 (15% GF HDPE), EM00803550"?

e Why is the low load value on lot 2637 only 1.86. In October, the average on the Material Cert sheets
was 3.

e The HLMI for lot 2697 is 38.7 and was tested at 190 C. Does that make this lot of material suspect?

e Why are the low load values for lot 2735 less than .08. This is a factor of 10 less expected. Was this
a data entry error?

Please review and reply.

Terry

"Stange, Marshall" To: "terry.m.stcne@gm.com™ <tarry.m.stone@gm.com>
<MStange@US.TlAuto. cc:
com> Subject: FW:

07/22/2004 11:14 AM

> Por more information on the HP Digital Sender please visit:
>
> http://waw.digitalsender.hp.com <<Document.pdf>>

Document.pdf



"Ceh, David" To: michael.j.french@gm.com
<DCeh@US.TIAuto.co  Subject: FW: Veite 2" QC Open Issues

me>
07/21/2004 04:54 PM

Updated open item list for 2" QC issue.
David J Ceh

Qiuality Director - TI NA Fue!l Systems
Office - (248)-209-3372

Cell - (586)-243-8632

From: Reed, Bryan
Sent: Wednesday, July 21, 2004 4:46 PM
To: Terry Stone (E-mail)
Cc: Ceh, David
~ Subject: Vette 2" QC Open Issues

Terry,
Here is the updated open issues matrix.

<<Corvette 2 Inch QC Open Issues List 072104.pdf>>

Regards,

Bryan D. Reed
Sr. Program Manager

Fuel Systems

Tl Group Automotive Systems LLC
1227 Centre Road

Auburn Hills, Ml 48326

Office: (248) 209-3403

Fax: (248) 377-1608

Mobile: (248) 895-5999

email:_breed@us.tiauto.com



Corvette 2 Inch QC Open Issues List 07210:



_ Terry M. Stone To: mstange@us.tiauto.com, "Ceh, David" <DCeh@US.TIAuto.com>,
: "Rivenburgh, Mike" <MRivenburgh@US.TIAuto,.com>, "Saligrama,

1,k

/4 07/21/2004 10:26 AM Ramesh" <RSaligrama@US.TlAuto.com>, "Reed, Bryan"

I
;;.!‘-"“_‘_ <BReed@US.TIAuto.com>, Michael J. French/US/GMIGMC@GM,
RNy Paul 8. Chapman/US/GMIGMC@GM, Gary E.

Pritchard/US/IGM/IGMC@GM, Art Spong/US/IGM/IGMC@GM, Len
Tillard/US/GM/GMC, Murray J. Pyle/USIGM/GMC@GM
Subject: Warranty Data for Fuel Tanks

Here is the latest data. This includes data from Murray (7/2) and EDS (7/19). The EDS data is on the tab
"New Detail" and includes 19 new cases for L1280, L1281, and L1282. It is sorted by labor code, then
production date. It does not have the dealer info. The Word doc includes the VIS orders for the 19 cases
for Tl to contact the dealers to acquire RO’s and tanks and determine which of the cases are related to the
fractured quick connect. VIN 45601608 is one of the 19 cases and Tl has that tank.

XLR and Corvette tank july 21.; New Cases 7-21-04.do

Murray,
Please run the data again. | prefer your format.

Thanks,
Terry

y _Terry M. Stone To: "Reed, Bryan" <BReed@US.TIAuto.com>
Ty ; cc:
-/ 07/02/2004 01:49 PM Subject: latest on the tanks

Bryan,

Here is the latest Warranty data for fuel tanks. Note that not all of these cases are the crossover QC
issue. There are six additional cases in the TAC information from Art Spong. | added that Info fo Murray's
file as the last tab.

Please forward this to the group with the Open Issues/Action Items list.

Regards,
Terry

XLR and Corvette tank july 2.



[~=2-03 1SR Y |
_ N-o3-oM R R )

v' Prod Veh  Sale  Labor Code Repair Trouble_Code Customer_Code_

: Verbatim ‘ VIN Date Line Date Description Date TC Description CC Description Miles
(WG) CUST. STATES CK. ENGINE LT. COMES  1G1YY22G745104309 2003-08-18 C5 2003-09-25 TANK, RIGHT 2004-07-12 2K IMPROPERLY WG WARNING LIGHTS: 3530
ON- CK.REPORT TEST DRIVE, PERFORM FUEL- SEALED SERVICE ENGINE
SYSTEM TEST WITH TECH TWO, CODE P0455 . REFPLACE SOON
EVAP SYSTEM, FOLLOW FRDETERMINE ’
SYSTEM WILL NOT HOLD VAC, RAISE AND
INSPECT AND FO
‘ 1G1YY22G045101829 2003-07-25 C5 2004-01-27 TANK, LEFT  2004-06-14 1D BROKEN PN PERFORMANCE: 9220
FUEL- NO
REPLACE : START(ROUGH
' IDLECOL
1G1YY32G845112120 2003-10-25 C5 2003-11-29 TANK, LEFT  2004-06-15 2K IMPROPERLY VN VISUAL: 8709
FUEL- SEALED LEAK/LEAKS(MISS
REPLACE ING}
1G6YV34A245600061 2003-10-27 XLR  2004-05-03 TANK, LEFT  2004-06-21 6C COMPONENT- WG WARNING LIGHTS: 997
FUEL- - INOPERATIVE SERVICE ENGINE
REPLACE : SOON
1G1YY32G145112847 2003-10-31 C5 2004-01-30 TANK, LEFT  2004-05-21 1K CRACKED VN  VISUAL: 4735
FUEL- LEAK/LEAKS{MISS
REPLACE ING)
NEED AUTH PE PLEASE. PTS BEYOND OUR 1G1YY22G845115917 2003-12-04 C5 2004-04-23 TANK, LEFT  2004-06-21 3D MISSING VN VISUAL: 5024
LIMIT. WAS NEC TO REPLACE FUEL TANK AND FUEL- LEAK/LEAKS(MISS
MODULE DUE TO MODULE MISSING REPLACE ING)
ALIGNMENT TABS ON FUEL PUMP BOW. . 9 ST
TO SMOKE TEST FULE TANK SYS. TO ISOLATE
| FAlK THANKS 1
1G1YY22G445116689 2003-12-10 C5 2004-03-11 TANK, LEFT  2004-06-07 3R POROSITY VN VISUAL: 5319
FUEL- i LEAK/LEAKS(MISS
REPLACE ING)
1G1YY22G045117192 2003-12-15 C5 ~ 2004-08-07 TANK, LEFT  2004-06-14 6C COMPONENT- VN VISUAL: 276
FUEL- . INOPERATIVE LEAK/LEAKS(MISS
REPLACE . ING)
FUEL LEAK UNDER VEHICLE-NEC TO DROP 1GEYV3I4A245601608 2003-12-17 XLR  2003-12-31 TANK, LEFT  2004-05-03 1K. CRACKED VN  VISUAL: 848
REAR END OUT OF VEHICLE TO ACCESS GAS FUEL- - LEAK/LEAKS(MISS
TANK-NEC TO REPLACE TANK DUE TO REPLACE ) ING)
CRACKED COLLAR -
NADS- FUEL LEAK. MULTIPLE LEAKS 1G6YV34A045601607 2003-12-17 XLR  2004-01-07 TANK, LEFT  2004-06-09 2K IMPROPERLY VN VISUAL: 3523
DETECTED. LEAKS AT FUEL FEED CRO FUEL- . SEALED LEAK/LEAKS(MISS
SSOVER HOSE AND LEFT SIDE FUEL TANK, REPLACE ING)
NECESSARY TO REMOVE TRANSMI SSION AND
REAR END ASSEMBLY FOR ACCESS TO
CROSSOVER HOSE. EXTENS IVE REPAIR. 2004
XLR MODEL. PUNCH TIMES ON FILE.
1GBYV34A545601635 2003-12-18 XLR  2004-01-02 TANK, LEFT  2004-06-09 1K CRACKED OP OPERATION: 4701
FUEL- ODOR
1G1YY22GX45119452 2004-01-16 C5  2004-02-27 TANK, LEFT  2004-06-15 6C COMPONENT- OJ OPERATION: 6699
FUEL- INOPERATIVE INOPERATIVE(HA

REPLACE RSH)



Part #

10363245

10363245

10362744

10363245

10337585

10363245

10363245

10339514

10362744

10339514

10363245

—_—

~—
Total
Cost
506.52

1364.8

988.15
905.93

976.22

1329.58

1227.5
1069.64

2117.63

1520.65

1069.34

1113.32

Part
Cost
0

889.06

520.21

437.75

513.84

791.27

705.64

640.26

543.8

500.69

500.69

637.52

Labor
Cost
506.52

475,74

458.94

468.18

462.38

471.94

521.86

379.6

806.49

554.06

462.5

475.8



CUSTOMER STATES THAT THERE IS A
STRONG SMELL OF GAS ADVISE CHECKED
FOR LEAK - FUEL COMING FROM LH TAN
TRANSFER PIPE CONNECT REMOVED LEFT
FUEL TANK - REPLACED TRANSFER PIMP -
INTERNAL FUEL

VEHICLE LEAKING FUEL

GAS TANK (LH) CROSSOVER NECK TO TANK
BODY LEAKING. DEFECTIVE.

REPLACED LH FUEL TANK ASSEMBLY. TOOK
TANK OUT OF NEW STOCK F

CUSTOMER STATES CHECK ENGINE LIGHT ON
LEFT REAR FUEL TANK VENT, LINE CRUSHED
FROM FACTORY FUEL SENDER COVER
SWELLED ANREPLACE LEFT FUEL
TANK,DROVE TO FILL GAS TANKS AND TANK
WOUL

NEC TO RPL LFT FUEL TAND AND MODULE TO
CORRECT CONDITION.

1G1YY22G945120172 2004-01-26 C5

1G1YY22G045120681 2004-01-30 C5

161YY22G745121417 2004-02-08 C5

1G1YY125745121481 2004-02-09 C5

1G1YY32G845124204 2004-03-08 C5

1G1YY22G545124641 2004-03-11 C5

1G1YY32G345126698 2004-04-02 C5

2004.03-05

2004-03-03

2004-05-04

2004-06-23

2004-~03-11

2004-06-02

2004-05-16

TANK, LEFT
FUEL-

REPLACE
TANK, LEFT

FUEL-
REPLACE

TANK, LEFT
FUEL-

REPLACE
TANK, LEFT

FUEL-
REPLACE

TANK, LEFT
FUEL-
REPLACE

TANK, LEFT
FUEL-

REPLACE
TANK, LEFT

FUEL-
REPLACE

2004-06-18

2004-08-09

2004-06-17

2004-08-23

2004-06-21

2004-06-16

2004-06-15

2K

OB

6C

2K

6C

7L

6C

IMPROPERLY
SEALED

VN

OBDII Cade Ol
used

COMPONENT- PN
INOPERATIVE

IMPROPERLY
SEALED

VN

COMPONENT-
INOPERATIVE

WG

WIRE-
CUT/BROKEN/O

PEN
COMPONENT- OL

INOPERATIVE

MC

VISUAL:

LEAK/LEAKS(MISS

ING)
OPERATION:
FUMES(HARD
SHIFT)

PERFORMANCE:;

NO

STARTIROUGH

VISUAL:

LEAK/LEAKS(MISS

ING)

WARNING LIGHTS:
SERVICE ENGINE

SOON

MISC: FAILED
EMISSIONS

OPERATION:

INTERMNT(INSUF

HEAT/COOL)

6287

3014

1341

269

5168

501

1349



10337585

10363245

10363245

10337585

10363245

844.07 504.36

1442.56 1048

494.09 0

922,74 528.21

109219 826.01

377.9 0

1449.23 889.06

323.79

393.6

492.54

393.53

155.27

377.9

530.82



CONRAD T SCHMIDT To: Michael J. French/US/GM/GMC@GM
Subject: Open Issues List
07/02/2004 11:51 AM

Terry M. Stone To: "Reed, Bryan" <BReed@US TlAuto.com>, "Saligrama, Ramesh"
. <RSaligrama@US. TIAuto.com>, Patrick C
07/02/2004 09:43 AM Antus/C/IUS/GMIGMC@GM, CONRAD T SCHMIDT/US/GMIGMC@GM
cc: jgunter@us.tiauto.com, mstange@us.tiauto.com, George

Nagrant/US/GM/GMC, Daniel R. Stec, Joseph
Paglialunga/US/IGM/GMC@GM, "Ceh, David"
<DCeh@US.TiAuto.com>, "Rivenburgh, Mike"
<MRivenburgh@US.TlAuto.com>, "Stumph, Tim"
<TStumph@US.TlAuto.com>, "Smith, Tom (Ossian)"
<TRSmith@US.TlAute.com>, "Quick, Chris"
<ChrisQuick@US.TlAuto.com>, Minoo Daroga/US/IGM/GMC@GM,
Anilkumar Pitta/lUS/GM/GMC@GM, Michael J.
French/US/GM/GMC@GM, John Murawa/US/GM/GMC@GM,
"Reginek, Jamie" <jreginek@US.TIAuto.com>, Art
Spong/USIGM/GMC@GM, Len Tillard/US/GM/GMC, David
Zimmerman/US/IGM/IGMC@GM, pcoyle@US.TIAuto.com, Paul S.
Chapman/US/GM/GMC@GM, Gary E. Pritchard/US/GM/IGMC@GM

Subject: Open lssues List

Bryan,

As we discussed this morning, please provide the open issues list today. Provide an update to the list on
Wed. (7/7/04). Please include the following issues on the list:

),

TI to have their injection molding experts (from Meriden?) investigate the issue including the process
changes at Viking Plastics. This is critical to help reduce the possible exposure. There should be
limits on what the molder can change without having to re-PPAP.

Process parameters and paris from "A2" need to be evaluated.

Why were process changes not PPAP'd at PolyOne or Viking?

Provide the shipment information of suspect tanks to SPO. All suspect tanks need fo be replaced.
Who is the main contact at Tl for this issue over the next two weeks?

Provide a plan to accelerate fuel tank builds in Ossian, with and without MRA's.

Provide updale on tanks from Jack Cauley car: Evaluate both tanks for possible leak, test RH
component malt flow, conduct accslerated tests on LH tank.

Verify that all parts from process "A4" were scrapped.
Reduce maximum allowed regrind at Viking from 24% to 20%.

Update TI's component drawing to specify critical parameters and eventually include GM spec number
to be provided by Minoo or Anil.

Provide requested information to Minoo to help create GM spec number,

) Provide update and PPAP schedule for re-balancing the 4-cavity tool at Viking.



Update spreadsheet tracking all of field-returned parts with information regarding TAC case info,
DTC's set, ...

Update 8d.

Provide list of questions/instructions for dealership in the case we find a car with the leak.

Ramesh,

Please provide the list of tank shipments that Dave Ceh sent to you yesterday along with all of the material
reviewsd on 6/28/04.

Pat,

Is there any way SPO could check tanks in stock for build dates (located on label on front of tank)?
Conrad,

Dave Ceh (686-243-8632) is the Quality Director at Tl and is in charge of resolving this issue and updating

GM Supplier Quality (you and Joe) on the status. Bryan Reed (248-895-5999) is the Program Manager for
my programs and has been assigned to provide the open issues list.



Gary Smits To: Rick Fox/US/GM/GMC@GM
07/02/2004 08:39 AM Subject: Re: Corvette Fuel Tank|=]

Here's some additional information that | had already forwarded to Doug

Fuel X Over Pipe TAC cases .. Fuel tank crack at crossover.p

Rick Fox
Rick Fox To: Michael J. French/US/IGM/IGMC@GM, DAVE REEK/US/GM/IGMC@GM,
; Doug Wachtel/lUS/GM/GMC@GM, Christopher
07/02/2004 08:31 AM Janik/US/GM/GMC@GM

cc: Gary Smits, Loren Rusk/US/GM/GMC@GM
Subject: Corvette Fuel Tank

Some information attached. Follow up to yesterday's note.
----- Forwarded by Rick Fox/US/GM/GMC on 07/02/2004 08:29 AM -----

Maureen To: Rick Fox(USIGM/GMC@GM
Foley-Gardner cc:
07/02/2004 07:43 AM Subject: Case 1999 Form QN916

Pat Radecki To: Maureen Foley-Gardner/US/GM/GMC@GM

. CC:
07/02/2004 0423 AM g et Case 1999 Form QN916

Maureen, attached is the corrective action document for 24hr CDP case# 1999, XLR and Corvette fuel

tank issue.
----- Forwarded by Pat Radecki/lUS/GM/GMC on 07/02/2004 04:21 AM -----

/! Art Spong To: Pat Radecki/USIGM/GMC@GM

- v . cc:
’mi‘;?\ff/{?;;fglm"o”zoo‘* 0425PM  gibject: Case 1999 Form QN16
Tt

Pat: I've review this an it seems appropriate to close this as a 24 hour issue. | am sending a copy to the
FPE group for their information to see what they want to do with it. Thanks for your help. What else must
I do to close this issue?

Art Spong
Brand Quality Manager, GM Performance Cars
ph 586-947-8890 Cell 586-524-9931

"Ceh, David” To: len.tillard@gm.com, art.spong@gm.com, joseph.paglialunga@gm.com,
<DCeh@US.TiAuto.co terry. m.stone@gm.com, conrad.schmidt@gm.com
m> cc: "Stange, Marshall* <MStange@US.TIAuto.com>, "Saligrama, Ramesh"

) <RSaligrama@US.TlAuto.com>, "Reed, Bryan"
06/30/2004 10:20 PM <BReed@US.TIAuto.com>, "Maxwell, Cindy"




)

- <CMaxwell@US.TlAuto.com>
@ Subject: Case 1999 Form QN916

As requested, the preliminary copy of the corrective action

David J Ceh

Quality Director - TI NA Fuel Systems
Office - (248)-209-3372

Cell - {586)-243-8632

N
1
i

Corvetife Quick Connect Crack QN 916.



CONRAD T SCHMIDT To: Joseph Paglialunga/US/GM/GMC@GM
07/02/5004 08:26 AM Subject: Re: F.Y.l. PRR issued to Tl Group|2]

NEED COPY OF TI AUTO 8D AND BREAKPOINT INFO. THIS IOSSUE IS GOING TO FPE GROUP.
HAVE MIKE FRENCH ADDED TO DISTRIBUTION FOR THIS ISSUE.

THANKS

CONRAD

Joseph Paglialunga

e Joseph Paglialunga To: conrad.t.schmidt@gm.com

. GG,
JO7/012004 0T:33AM g et F.Y.1. PRR issued to Tl Group

, Vy s Aaron Arndt To: Daniel R. Stec/US/IGM/IGMC@GM
e . cc: Steve Thomas/US/GM/GMC@GM, Joseph
s 0613012004 04:41 PM Paglialunga/US/GM/IGMC@GM, Gharles Spurlock/US/GMIGMC@GM,

;y"” B Michae! T. Joseph/US/GMIGMC@GM
Subject: PRR issued to Tl Group

Daniel,

| wanted to make you aware of the PRR that was written against Tl on the fuel tank. The PRR number
20040630-153608. The issue that we had was that a vehicle ran for a short time and died. More gas was
added and the vehicle ran for a short time and died again. All the gas was in the right hand tank.

Joe P said that he would take the lead on this issue and we had the local rep for Tl here as well. The tank
should be getling sent back to Tl for root cause.

If you need any additional info feel free to contact myself or Joe.
Thank you,

Aaron
(586) 702-8005



{\ . N ’)
TAC Cases Reporting Alleged Fuel Leaks at Crossover Pipe Connection to Left Tank on 2004 YB

2004 Chevrolet Corvette

Case

7455798
7265281
7330737
7369775
7196764
7459338

VIN

1G1YY32G145114274
1G1YY32G245114834
1G1YY22G045114972
1G1YY22G745115147
1G1YY22G845115304
1G1YY32G845118936

2004 Cadillac XLR

Case

7347306
7134321
7276799
7289340
7462637
7427154
7405970

VIN

1G6YV34A345601469
1G6YV34A745601474
1G6YV34A045601476
1G6YV34A945601606
1G6YV34A445601609
1G6YV34A545601635
1G6YV34A545601795

Build Date
11/17/2003
11/20/2003
11/256/2003
11/25/2003
12/02/2003
01/13/2004

12/22/2003
12/10/2003
12/10/2003
12/22/2003
12/22/2003
12/22/2003
01/12/2004

Date Created
06/23/04
04/05/04
05/03/04
05/19/04
03/08/04
06/24/04

Date Created
05/10/04
02/11/04
04/08/04
04/14/04
06/25/04
06/11/04
06/03/04

Data collected 06/25/04

Non-Keyword Qualifier

LEFT FUEL TANK

LEFT GAS TANK CROSSOVER PIPE FLANGE
LEFT TANK CROSSOVER CONNECTION

FUEL LEAK AT CROSSOVER TUBE
CROSSOVER PIPE

Non-Keyword Qualifier

LEFT REAR

DRIVERS TANK AT CROSSOVER
FUEL LEAK LEFT TANK

FUEL LEAK FROM FUEL TANK AREA
TANK SEAM AT CROSSOVERPIPE
AT THE TOP OF TANK P0455
CROSS PIPE

Keyword Qualifier
ODOR

FUEL GAS LEAK

FUEL LEAK

FUEL LEAK

FUEL LEAK

FUEL LEAK LEFT TANK

Keyword Qualifier

EXTERNAL FUEL LEAK TANK
FUEL LEAK TANK

LEAK

FUEL

LEFT TANK

FUEL LEAK

FUEL LEAK



Rick Fox To: Michael J. French/US/GM/GMC@GM, DAVE REEK/US/GM/GMC@GM,

T . Doug Wachtel/US/GM/GMC@GM, Christopher
\, 07/02/2004 08:31 AM Janik/US/GMIGMC@GM

Subject: Corvette Fuel Tank

Some information attached. Follow up to yesterday's note.
----- Forwarded by Rick Fox/US/GM/GMC on 07/02/2004 08:29 AM -----

Maureen To: Rick Fox/US/GM/GMC@GM
Foley-Gardner cC:

07/02/2004 07:43 AM Subject; Case 1999 Form QN916

Pat Radecki To: Maureen Foley-Gardner/US/GM/GMC@GM

. cC:
07/02/2004 04:23 AM Subject: Case 1999 Form QN916

Maureen, attached is the corrective action document for 24hr CDP case# 1999, XLR and Corvette fuel
tank issue.
----- Forwarded by Pat Radecki/lUS/GM/GMC on 07/02/2004 04:21 AM -----

, /;:.::;_":_ Art Spong To: Pat Radecki/lUS/IGM/IGMC@GM
e S . cc:
TN n TR0 0825 P upject: Case 1999 Form Qg1
~
VQ,.-,& \ v/
i ) Pat: I've review this an it seems appropriate to close this as a 24 hour issuse. | am sending a copy to the

FPE group for their information to see what they want to do with it. Thanks for your help. What else must
| do to close this issue?

Art Spong
Brand Quality Manager, GM Performance Cars
ph 586-947-8890 Cell 586-524-9931

"Ceh, David” To: len.tillard@gm.com, art.spong@gm.com, joseph.paglialunga@gm.com,
<DCeh@US.TIAuto.co terry.m.stone@am.com, conrad.schmidt@gm.com

m> ¢c: "Stange, Marshall" <MStange@US. TTAutc.com>, "Saligrama, Ramesh"
06/30/2004 10:20 PM <R8aligrama@US.TlAuto.com>, "Reed, Bryan

<BReed@US.TlAuto.com>, "Maxwell, Cindy"
<CMaxwell@US.TIAuto.com>
Subject: Case 1999 Form QNS16

As requested, the preliminary copy of the corrective action

David J Ceh
Quality Director - TI NA Fuel Systems
Office - (248)-209-3372

Cell - (586)-243-8632

) Corvette Quick Connect Crack QN 916.i



_. TI QoM otine

Rick Fox To: Michael J. French/US/GM/GMC@GM, DAVE REEK/US/IGM/GMC@GM,
. Doug Wachtel/lUS/GM/GMC@GM, Christopher
07/01/2004 04:29 PM Janik/US/GM/GMC@GM

Subject: 24hr CDP Corvette Fuel Tank

| am led to believe SQA may already be involved and investigating. May be good to obtain effect on

vehicle performance in addition to finding out who knows what. May need to call Radecki for specifics.
----- Forwarded by Rick Fox/US/GM/GMC on 07/01/2004 04:26 PM -----

Maureen To: Rick Fox/US/GM/GMC@GM
Foley-Gardner cc:

07/01/2004 09:44 AM Subject: 24hr CDP Emerging Issue, 6/30/04, case# 1999

Pat Radeckl To: Maureen Foley-Gardner/US/GM/GMC@GM
AR . GG:
i 06/29/2004 11:23 AM g \piect: 24hr CDP Emerging Issue, 6/30/04, casei# 1999
ST AN

This concern involves the 2004 Corvette cross-over fuel tank. The supplier has determined there was a
fracture at the fuel tank quick connector. It was revealed on this morning's conference call, there are now
an additional 8 XLR's and 7 Vettes reported through TAC with similiar condition. Next c/call report-out is
7/1/04, 7:30 am.

----- Forwarded by Pat Radecki/US/GM/GMC on 06/29/2004 11:15 AM -----

2_Aud-On o> Soition 2> Memos g>—Slalus——2 > SUTINAY 3> FPM__g ) lmpa
Product Report | o FPR_No 1999/2004/US'

GM Aftersales . Type: GMNA Passenger Car (US)
Status: Country / Region: 'Champion:
Open (25 d left) United States of America / Art Spong

GMNA

PRTS No.: FPRD No:

6292

Corvette - Fuel Tank - Vehicle - 24hr - Check Engine Light - P0455
Affected Vehicles

Main Carline: Other Potentially Affected Carlines:  Model Year: Model:
Corvette 2004
Engine: Transmission: Axie: Transfer Case:
Local Component FPR: Options: Sleering: No of Cases:
No LHD 1
Source of Information: 24hr: Brand Quality Plan:
No No
Samples VIN Build Date Engine No Mileage (mi) [Transm. No.
‘foungest 1G1YY225845114833 | 11/21/2003 1640

Between




’0Idest | ‘ ‘ | ‘

Problem Description

Functional Group Level 1: Lavel 2: Level 3: Level 4:
15 Powerlrain Inlegration 5 Fuel Storage & Handling 1 Fuel Tank & Canister 1 Tank

Trouble Category: Trouble:

Z - Not assignable Not Assignable {Add new Code)

Primary Labor Code Trouble Codes Affected: Driving Condition: Environment Condition;
N/A

2nd Labor Code 3rd Labor Code 4th Labor Code 5th Labor Code
Symptoms / Complaints:

Check Engine Light - P0455

Probable Cause:

When applying pressure to the fue! tank system, the left tank was leaking pressure at the area of the
tank where the crossover pipe attaches to the lank. The leak was at the tank itself. The leak was
near the white plastic sleeve that fits into the black plastic tank where the crossover pipe atlaches. In
hetween these two areas the pressure was leaking.

Corrective Actlon: Success of Correclive Remark:
Agction:

Replace the tank. Found the right tank to be

leaking too

Attachment:

Affected Parts
(Catalog No only valid if OPEL report)

Part No: Cataleg No: Parts name: Sample Parls Available:
10363245, 10337582 No

Shipping details: Remark/ Location of Parls:

Deck Code:

Serial No. / Casting No./ Component Date Code:

Severity / Requested Action

Severily: Action requested:
4 - Annoyance Field Remedy

Originator Information

Originator: NSG:
Melissa Suhy USA

Dealer and Field Contact Information

Dealer Nama: Dealer Number: Dealer Phone:



CLASSIC CHEVROLET, INC. 7566 8174211200

Dsaler Contact Name: Dealer E-Mall Address;

Field Rep Contact Name: Field Rep. Number: Field Rep. Phone:

Field Rep. E-Mail Address:

Champion Assignment

Champion: Department: Location:

Art Spong Vehicle Sales Service & Warren, Ml
Marketing (VSSM)

E-Mail: Phone: Fax:

Art Spong/US/IGM/IGMC@GM

Champion Designee Assighment

Champion: Deparlment: Location:
E-Mail; Phone: Fax:
Visihility

Access: Q) restricted @ public

Document Information

Documentcreated by: - Melissa Suhy/C/US/IGM/GMC™  ~ © ~ 06/16/2004 03:40:37 PM
Last Modified by: Stacey Alfano/US/IGM/GMC. . 06/25/2004 08:11:01 AM
Last Accessed:  06/24/2004 04:23:52 PM '
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Rick Fox To: Michael J. French/US/GM/GMC @ GM, DAVE REEK/US/GM/GMC @GM,
] Doug WachteVUS/GM/GMC @ GM, Christopher

07/01/2004 04:29 PM Janik/US/GM/GMC @ GM

Subject: 24hr CDP Corvette Fuel Tank

| am led to believe SQA may already be involved and investigating. May be gooed to obtain effect on
vehicle periormance in addition to finding out who knows what. May need to call Radecki for specifics.
----- Forwarded by Rick Fox/US/GIM/GMC on 07/01/2004 04:26 PM -----

Maureen To: Rick Fox/US/GM/GMC@ GM
Foley-Gardner cc:

07/04/2004 09:44 AM Subject: 24hr CDP Emerging Issue, 6/30/04, case# 1999

Mkt _Pat Radecki To: Maureen Foley-Gardner/lUS/GM/GMC @ GM

AT . '
TENCTT( 06/29/2004 11:23 AM ee:

TN Subject: 24hr CDP Emerging lssue, 6/30/04, case# 1999

41 -f

\\\\\\\

This concern involves the 2004 Corvette cross-over fuel tank, The supplier has determined there was a
fracture at the fuel tank quick connector. It was revealed on this morning's conference call, there are now
an additional 8 XLR's and 7 Vettes reported through TAC with similiar condition. Next c/call report-out is
7/1/04, 7:30 am,

----- Forwarded by Pat RadeckilUS/GM/GMC on 06/29/2004 11:15 AM -----
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Product Report - “FPR No 1999/2004/US

GM Aftersales ) : Type ‘GMNA Passenger Car (US)
Status: Country:r Region: Champion:

Open (25 d leit) United States of America / Art Spong
GMNA
PHTS No.: FPRD No:
6292

Corvette - Fuel Tank - Vehicle - 24hr - Check Engine Light - P0455
Affected Vehicles

Maln Carline: Other Polentially Alfected Carlines: Model Year: Modal:
Corvelte 2004
Engine: Transmission: Axle: Transfer Case:
Local Component FPR; Qptions: Steering: No of Cases:
No LHD 1
Source of Information: 24hr: Brand Quality Plan:
No No
Samples VIN Build Date Engine No Mileage (ml) [Transm. No.
Youngest 1G1YY22G845114833 | 11/21/2003 1640

Between




Oldest

Problem Description

Functional Group Level 1: Level 2: Level 3: Level 4;
15 Powertrain Integration 5 Fuel Storage & Handling 1 Fuel Tank & Canister 1 Tank

Trouble Category: Trouble:

Z - Not assignable Not Assignable (Add new Code)

Primary Labor Code Trouble Codes Affected: Driving Condition:; Environment Condition:
N/A

2nd Labor Code 3rd Laber Gede 4th Labor Code 5th Labor Code

Symptoms / Complaints:

Check Engine Light - P0455

Probable Cause:

When applying pressure to the fuel tank system, the left tank was [eaking pressure at the area of the
tank where the crossover pipe attaches to the tank. The leak was at the tank itself. The leak was
near the white plastic sleeve that fits into the black plastic tank where the crossover pipe attaches. In
beiween these two areas the pressure was leaking.

Corrective Actlon: Success of Corraclive Remark:
Action:

Replace the tank. Found the right tank to be

leaking too

Aitachment:

Affected Parts
{Catalog No only valid if OPEL report)

Part No: Catalog No: Parts name: Sample Parts Available:
10363245, 10337582 No

Shipping details: Remark/ Location of Parts:

Deck Code:

Serial No. / Casting No./ Component Date Code:

Severity / Requested Action

Severily: Actlon requested:
4 - Anhoyance Field Remedy

Originator Information

Criginator: NSC:
Melissa Suhy USA

Dealer and Field Contact Information



Dealer Name; Dealer Number:

Dealer Phone:

CLASSIC CHEVROLET, INC. 7566 8174211200
Dealer Contact Name: Dealer E-Mail Address:
Field Rep Contact Name: Field Rep. Number: Field Rep. Phone:

Field Rep. E-Mail Address:

Champion Assignment

Champion; Department; Location:

Art Spong Vehicle Sales Service & Warren, Ml
Marketing (VSSM)

E-Mail: Phone: Fax:

Art Spong/US/GM/GMC @GM

Champion Designee Assignment

Champion: Department: Location:

E-Mail: Phone: Fax:

Visibility

Access: O restricted @ public

Document Information

‘Document created by: . Melissa'Suhy/C/US/GM/GMC -
Last Modified by: _ Stacey Altano/US/GM/GMC
LastAccessed: - . - .."06/24/2004 04:23:52 PM
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2004 Chevrolet Corvette | Corvette (VIN Y) Service Manual | Document ID: 1237987

Fuel System Description

System Overview

Fuel Tank Assembly

(1) Fuel Fill Hose
(2) Left Fuel Tank Grade Vent Valve
(3) Fuel Feed Pipe to Engine
(4) 5/16 Inch Auxiliary Fuel Feed Pipe
(5) 3/8 Inch Auxiliary Fuel Return Pipe
(6) Right Fuel Tank Grade Vent Valve
(7) Fill Limiter Vent Valve (FLVV)
(8) Secondary Fuel Pressure Regulator
(9) Siphon Jet Pump
(10) Convoluted Crossover Hose
(11) Anti-Siphon Hole
(12) Fuel Sender Reservoir
(13) Turbine Fuel Pump
(14) Venturi Pump
(15) Primary Fuel Pressure Regulator

© 2010 General Motors. All rights reserved.
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(16) Reverse Flow Check Valve
(17) Fuel Filter

The fuel system is a returnless on-demand design. The fuel pressure regulator is a part of the fuel
sender assembly, eliminating the need for a return pipe from the engine. A returnless fuel system
reduces the internal temperature of the fuel tank by not returning hot fuel from the engine to the
fuel tank. Reducing the internal temperature of the fuel tank results in lower evaporative
emissions.

Two fuel tanks store the fuel supply. An electric turbine style fuel pump (13) attaches to the fuel
sender assembly inside the left fuel tank. The fuel pump supplies high pressure fuel through the
fuel filter (17) and the fuel feed pipe (3) to the fuel injection system. The fuel pump provides fuel
at a higher rate of flow than is needed by the fuel injection system. The fuel pump also supplies
fuel to the venturi pump (14) located on the bottom of the left fuel sender assembly. The function
of the venturi pump is to fill the fuel sender assembly reservoir (12). The primary fuel pressure
regulator (15), a part of the left fuel sender assembly, maintains the correct fuel pressure to the
fuel injection system. The fuel pump and sender assembly contains a reverse flow check valve
(16). The check valve, the primary fuel pressure regulator, and the secondary fuel pressure
regulator maintain fuel pressure in the fuel feed pipe and the fuel rail in order to prevent long
cranking times.

The fuel pump also supplies a small amount of pressurized fuel through the auxiliary fuel feed pipe
(4) to the siphon jet pump (9) inside the right fuel tank. The pressurized fuel creates a venturi
action inside the siphon jet pump. The venturi action causes the fuel to be drawn out of the right
fuel tank. The fuel transfers from the right fuel tank to the left fuel tank through the auxiliary fuel
return pipe (5). The auxiliary fuel return pipe inside the left fuel tank contains an anti-siphon hole
(11) in order to prevent fuel from siphoning from the left fuel tank into the right fuel tank. Both the
auxiliary fuel feed pipe and the auxiliary fuel return pipe are located inside the convoluted stainless
steel crossover hose (10).

The right fuel sender assembly contains a secondary fuel pressure regulator (8). The secondary
fuel pressure regulator has a lower set point than the primary regulator in order to allow fuel to
flow to the siphon jet pump on the right fuel sender. When the engine is shut off, the pressure in
the feed pipes immediately drops to the secondary regulator set point. This prevents the siphon jet
pump from operating and in turn prevents the equalization of the left and right fuel tanks. The
secondary fuel pressure regulator maintains fuel pressure in the auxiliary fuel feed pipe which
reduces the time to prime the siphon jet pump. The pressurization also reduces fuel vaporization
and boiling in the auxiliary fuel feed pipe.

Fuel Tanks

http://gsi.xw.gm.com/si/showDoc.do?docSyskey=1237987&cellld=31941&pubObjSyskey... 6/28/2010
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The fuel tanks (6, 8) store the fuel for the vehicle. The fuel tanks are located on the left and right
side of the vehicle in front of the rear wheels. The fuel tanks are molded from high density
polyethylene.

Fuel Tank Fill Pipe and Hose

The fuel tank fill pipe is positioned at the rear of the vehicle on the left side. A built in restrictor in
the fuel tank fill pipe prevents refueling with leaded fuel. The fuel tank fill pipe connects to the left
fuel tank with a rubber hose. Fuel transfers to the right fuel tank during fueling by a stainless steel
convoluted crossover tube/hose which connects the left fuel tank to the right fuel tank.

Fuel Filler Cap

http://gsi.xw.gm.com/si/showDoc.do?docSyskey=1237987&cellld=31941&pubObjSyskey... 6/28/2010
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Notice: If a fuel tank filler cap requires replacement, use only a fuel tank filler cap with the same
features. Failure to use the correct fuel tank filler cap can result in a serious malfunction of the fuel
and EVAP system.

The fuel tank filler pipe has a tethered fuel tank filler cap. The fuel tank filler cap requires a quarter
of a turn in order to be removed. A torque limiting device prevents the cap from being over
tightened.

Fuel Sender Assembly

A fuel sender assembly is located inside each fuel tank. The fuel sender assembly attaches to the
top of each fuel tank. The left fuel sender assembly consists of the following major components:

The fuel level sensor

The fuel pump and reservoir assembly

The fuel pump strainer
The fuel filter (4)
The primary fuel pressure regulator (9)

http://gsi.xw.gm.com/si/showDoc.do?docSyskey=1237987&cellld=31941&pubObjSyskey... 6/28/2010
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The right fuel sender assembly consists of the following major components:

The fuel level sensor (7)

The siphon jet pump (5)

The secondary fuel pressure regulator (2)
The fill limiter vent valve (FLVV)

Fuel Level Sensor

The fuel level sensor consists of a float, a wire float arm, and a variable resistor. The position of
the float arm indicates the fuel level. The fuel level sensor contains a variable resistor, which
changes the resistance corresponding to the amount of fuel in the fuel tanks. The PCM uses inputs
from both fuel level sensors in order to calculate the total fuel remaining in both fuel tanks. This
information is sent via a Class 2 message to the instrument panel cluster (IPC) to be displayed on
the fuel gauge.

Fuel Pump

An electric turbine style fuel pump attaches to the fuel sender assembly inside the left fuel tank.
The fuel pump supplies fuel to the fuel rail assembly at a specified flow and pressure. The fuel
pump delivers a constant flow of fuel to the engine even during low fuel conditions and aggressive
vehicle maneuvers. The PCM controls the electric fuel pump operation through a fuel pump relay.

The fuel pump also supplies a small amount of pressurized fuel to the right fuel tank siphon jet
pump through the auxiliary fuel feed pipe. The pressurized fuel creates a venturi action inside the
siphon jet pump. The venturi action causes the fuel to be drawn out of the right fuel tank. Fuel is
then transferred from the right fuel tank to the left fuel tank through the auxiliary fuel return pipe.
The fuel pump also supplies fuel to a venturi pump located on the bottom of the left fuel sender
assembly. The function of the venturi pump is to fill the fuel sender assembly reservoir.

http://gsi.xw.gm.com/si/showDoc.do?docSyskey=1237987&cellld=31941&pubObjSyskey... 6/28/2010
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Fuel Strainer

The fuel strainer is made of woven plastic. The functions of the fuel strainer are to filter the
contaminants and to wick the fuel. The fuel strainer attaches to the bottom of the fuel pump inside
of the fuel sender reservoir. The fuel strainer normally requires no maintenance. Fuel stoppage at
this point indicates that the fuel tanks contain an abnormal amount of sediment. If the fuel strainer
is plugged, refer to Fuel System Cleaning.

Fuel Filter

The fuel filter is contained in the fuel sender assembly inside the left fuel tank. The paper filter
element of the fuel filter traps particles in the fuel that may damage the fuel injection system. The
fuel filter housing is made to withstand maximum fuel system pressure, exposure to fuel additives,
and changes in temperature. There is no service interval for fuel filter replacement.

Primary Fuel Pressure Regulator

The primary fuel pressure regulator is contained in the left fuel sender assembly. The fuel pressure
regulator is a diaphragm relief valve. The diaphragm has fuel pressure on one side and regulator
spring pressure on the other side. A software bias compensates the injector on-time because the
fuel pressure regulator is not referenced to the manifold vacuum. The primary fuel pressure
regulator keeps fuel available to the injectors at a regulated pressure.

Secondary Fuel Pressure Regulator

The right fuel sender assembly contains a secondary fuel pressure regulator. The secondary fuel
pressure regulator has a lower set point than the primary regulator in order to allow fuel to flow to
the siphon jet pump on the right fuel sender. When the engine is shut off, the pressure in the feed
pipes immediately drops to the secondary regulator set point. This prevents the siphon jet pump
from operating and in turn prevents the equalization of the left and right fuel tanks. The secondary
fuel pressure regulator maintains fuel pressure in the auxiliary fuel feed pipe which reduces the
time to prime the siphon jet pump. The pressurization also reduces fuel vaporization and boiling in
the auxiliary fuel feed pipe.

Fuel Feed and Return Pipes

The engine compartment connecting fuel pipe connects the chassis fuel pipe to the fuel rail
assembly. The engine compartment fuel pipe is constructed of Teflon® with a braided stainless
steel covering.

The chassis fuel pipe is located under the vehicle on the left side of the tunnel. The chassis fuel
pipe connects the rear fuel feed pipe from the left fuel sender assembly to the engine compartment
connecting fuel pipe. The chassis fuel pipe is constructed of aluminum with a plastic coating.

The rear fuel feed pipe connects the left fuel sender fuel pipe to the chassis fuel pipe. The rear fuel
feed pipe is constructed of nylon with a covering of heat resistant rubber hose.

The auxiliary fuel feed pipes and the auxiliary fuel return pipes are located inside of the fuel
crossover hose and inside of each fuel tank. The fuel pump supplies fuel through the auxiliary fuel
feed pipe to the siphon jet pump inside the right fuel tank. The siphon jet pump transfers fuel from
the right fuel tank to the left fuel tank through the auxiliary fuel return pipe. The return pipe feeds
returning fuel from the right fuel tank directly into the left fuel sender reservoir. The auxiliary fuel

http://gsi.xw.gm.com/si/showDoc.do?docSyskey=1237987&cellld=31941&pubObjSyskey... 6/28/2010
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feed and return pipes are constructed of nylon.

Fuel Tank Crossover Tube/Hose

RS | o)

The fuel tank crossover tube/hose is comprised of a convoluted stainless steel outer tubing. The
crossover tube/hose internally houses the auxiliary fuel feed pipe and the auxiliary fuel return pipe.
The crossover tube/hose has the following functions:

e Fuel liquid and vapor transfer during refueling
e High pressure siphon jet pump feed

e Low pressure siphon jet pump return

e Electrostatic discharge ground to body

Nvlon Fuel Pipes

Caution: In order to reduce the risk of fire and personal injury observe the following items:

e Replace all nylon fuel pipes that are nicked, scratched or damaged during installation, do not
attempt to repair the sections of the nylon fuel pipes

e Do not hammer directly on the fuel harness body clips when installing new fuel pipes.
Damage to the nylon pipes may result in a fuel leak.

e Always cover nylon vapor pipes with a wet towel before using a torch near them. Also, never
expose the vehicle to temperatures higher than 115°C (239°F) for more than one hour, or
more than 90°C (194°F) for any extended period.

e Apply a few drops of clean engine oil to the male pipe ends before connecting fuel pipe
fittings. This will ensure proper reconnection and prevent a possible fuel leak. (During normal
operation, the O-rings located in the female connector will swell and may prevent proper
reconnection if not lubricated.)

http://gsi.xw.gm.com/si/showDoc.do?docSyskey=1237987 &cellld=31941&pubObjSyskey... 6/28/2010
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Nylon pipes are constructed to withstand maximum fuel system pressure, exposure to fuel
additives, and changes in temperature. There are 2 sizes of nylon fuel pipes used. A 9.53 mm
(3/8 in) ID pipe is used for the fuel feed pipe and the auxiliary fuel return pipe. A 7.94 mm
(5/16 in) ID pipe is used for the auxiliary fuel feed pipe. Heat resistant rubber hose protects the
section of the rear fuel feed pipe that is exposed to chafing, high temperature or vibration.

Nylon fuel pipes are somewhat flexible and can be formed around gradual turns under the vehicle.
However, if nylon fuel pipes are forced into sharp bends, the pipes will kink and restrict the fuel
flow. Also, once exposed to the fuel, nylon pipes may become stiffer and are more likely to kink if
bent too far. Take special care when working on a vehicle with nylon fuel pipes.

Quick-Connect Fittings

Quick-connect fittings provide a simplified means of installing and connecting fuel system
components. The fittings consist of a unique female connector and a compatible male pipe end. O-
rings located inside the female connector provide the fuel seal. Integral locking tabs located inside
the female connector hold the fittings together.

On-Board Refueling Vapor Recovery System (ORVR)

The on-board refueling vapor recovery system (ORVR) is an on board vehicle system designed to
recover fuel vapors during the vehicle refueling operation. The flow of liquid fuel down the fuel filler
pipe provides a liquid seal which prevents vapor from leaving the fuel filler pipe. An EVAP pipe
transports the fuel vapor to the EVAP canister for use by the engine. Listed below are the ORVR
system components with a brief description of their operation:

e The EVAP canister (1)--the EVAP canister receives refueling vapor from the fuel system,
stores the vapor and releases the vapor to the engine upon demand.

e The EVAP pipes (2)--transports fuel vapor from the fuel tank to the EVAP canister.
e The fuel filler pipe (3)--the pipe which carries fuel from the fuel nozzle to the fuel tank.

http://gsi.xw.gm.com/si/showDoc.do?docSyskey=1237987&cellld=31941&pubObjSyskey... 6/28/2010
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e The check valve (4)--the check valve limits fuel "spit back" from the fuel tank during the
refueling operation by allowing fuel flow only into the fuel tank. This check valve is located at

the bottom of the fuel filler pipe.

e The modular fuel sender assembly (5)--this assembly pumps fuel to the engine from the fuel
tank.

e The fill limiter vent valve (FLVV) (6)--this valve acts as a shut off valve. The FLVV is located
on the right fuel sender. This valve is not serviced separately. The FLVV has the following

functions:
- Controls the fuel tank fill level by closing the primary vent from the fuel tank.
- Prevents the fuel from exiting the fuel tank via the EVAP pipe to the canister.

- Provides fuel-spillage protection in the event of a vehicle rollover by closing the vapor path
from the fuel tank to the EVAP canister.

Fuel Rail Assembly

The fuel rail assembly attaches to the engine intake manifold. The fuel rail assembly performs the
following functions:

e Positions the injectors (1) in the intake manifold
e Distributes the fuel evenly to the injectors
e Integrates the fuel pulse dampener (2) into the fuel metering system

Fuel Injectors

The fuel injector assembly is a solenoid device, controlled by the PCM, that meters pressurized fuel
to a single engine cylinder. The PCM energizes the injector solenoid to open a normally closed ball
valve. This allows the fuel to flow into the top of the injector, past the ball valve, and through a
director plate at the injector outlet. The director plate has machined holes that control the fuel
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flow, generating a spray of finely-atomized fuel at the injector tip. Fuel from the injector tip is
directed at the intake valve, causing the fuel to become further atomized and vaporized before
entering the combustion chamber. This fine atomization improves fuel economy and emissions.

Fuel Metering Modes of Operation

The PCM monitors voltages from several sensors in order to determine how much fuel to give the
engine. The PCM controls the amount of fuel delivered to the engine by changing the fuel injector
pulse width. The fuel is delivered under one of several modes.

Starting Mode

When the ignition is first turned ON, the PCM energizes the fuel pump relay for 2 seconds. This
allows the fuel pump to build pressure in the fuel system. The PCM calculates the air/fuel ratio
based on inputs from the engine coolant temperature (ECT), mass air flow (MAF), manifold
absolute pressure (MAP), and throttle position (TP) sensors. The system stays in starting mode
until the engine speed reaches a predetermined RPM.

Clear Flood Mode

If the engine floods, clear the engine by pressing the accelerator pedal down to the floor and then
crank the engine. When the TP sensor is at wide open throttle (WOT), the PCM reduces the fuel
injector pulse width in order to increase the air to fuel ratio. The PCM holds this injector rate as
long as the throttle stays wide open and the engine speed is below a predetermined RPM. If the
throttle is not held wide open, the PCM returns to the starting mode.

Run Mode

The run mode has 2 conditions called Open Loop and Closed Loop. When the engine is first started
and the engine speed is above a predetermined RPM, the system begins Open Loop operation. The
PCM ignores the signal from the heated oxygen sensors (HO2S). The PCM calculates the air/fuel
ratio based on inputs from the ECT, MAF, MAP, and TP sensors. The system stays in Open Loop
until meeting the following conditions:

e Both front HO2S have varying voltage output, showing that both HO2S are hot enough to
operate properly.

e The ECT sensor is above a specified temperature.
e A specific amount of time has elapsed after starting the engine.

Specific values for the above conditions exist for each different engine, and are stored in the
electrically erasable programmable read-only memory (EEPROM). The system begins Closed Loop
operation after reaching these values. In Closed Loop, the PCM calculates the air/fuel ratio, injector
ON time, based upon the signal from various sensors, but mainly from the HO2S. This allows the
air/fuel ratio to stay very close to 14.7:1.

Acceleration Mode

When the driver pushes on the accelerator pedal, air flow into the cylinders increases rapidly. To
prevent possible hesitation, the PCM increases the pulse width to the injectors to provide extra fuel
during acceleration. This is also known as power enrichment. The PCM determines the amount of
fuel required based upon the TP, the ECT, the MAP, the MAF, and the engine speed.
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Deceleration Mode

When the driver releases the accelerator pedal, air flow into the engine is reduced. The PCM
monitors the corresponding changes in the TP, the MAP, and the MAF. The PCM shuts OFF fuel
completely if the deceleration is very rapid, or for long periods, such as long, closed-throttle coast-
down. The fuel shuts OFF in order to prevent damage to the catalytic converters.

Battery Voltage Correction Mode

When the battery voltage is low, the PCM compensates for the weak spark delivered by the ignition
system in the following ways:

e Increasing the amount of fuel delivered
e Increasing the idle RPM
e Increasing the ignition dwell time

Fuel Cutoff Mode

The PCM cuts OFF fuel from the fuel injectors when the following conditions are met in order to
protect the powertrain from damage and improve driveability:

e The ignition is OFF. This prevents engine run-on.

e The ignition is ON but there is no ignition reference signal. This prevents flooding or
backfiring.

e The engine speed is too high, above red line.
e The vehicle speed is too high, above rated tire speed.

e During an extended, high speed, closed throttle coast down--This reduces emissions and
increases engine braking.

e During extended deceleration, in order to prevent damage to the catalytic converters

Fuel Trim

The PCM controls the air/fuel metering system in order to provide the best possible combination of
driveability, fuel economy, and emission control. The PCM monitors the HO2S signal voltage while
in Closed Loop and regulates the fuel delivery by adjusting the pulse width of the injectors based
on this signal. The ideal fuel trim values are around 0 percent for both short and long term fuel
trim. A positive fuel trim value indicates the PCM is adding fuel in order to compensate for a lean
condition by increasing the pulse width. A negative fuel trim value indicates that the PCM is
reducing the amount of fuel in order to compensate for a rich condition by decreasing the pulse
width. A change made to the fuel delivery changes the long and short term fuel trim values. The
short term fuel trim values change rapidly in response to the HO2S signal voltage. These changes
fine tune the engine fueling. The long term fuel trim makes coarse adjustments to fueling in order
to re-center and restore control to short term fuel trim. A scan tool can be used to monitor the
short and long term fuel trim values. The long term fuel trim diagnostic is based on an average of
several of the long term speed load learn cells. The PCM selects the cells based on the engine
speed and engine load. If the PCM detects an excessively lean or rich condition, the PCM will set a
fuel trim diagnostic trouble code (DTC).

http://gsi.xw.gm.com/si/showDoc.do?docSyskey=1237987&cellld=31941&pubObjSyskey... 6/28/2010
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