UNAPPROVED MEETING MINUTES OF THE

Caterpillar C13 Test Development Task Force

Southwest Research, San Antonio, TX

March 19, 2004

THIS DOCUMENT IS IN THE PROCESS OF DEVELOPMENT AND IS FOR ASTM COMMITTEE USE ONLY.  IT SHALL NOT BE REPRODUCED, CIRCULATED OR QUOTED, IN WHOLE OR IN PART, OUTSIDE OF THE ASTM COMMITTEE ACTIVITIES, EXCEPT WITH THE APPROVAL OF THE COMMITTEE HAVING JURISDICTION OR THE PRESIDENT OF THE SOCIETY.

1. Call to order/Attendance/Membership 5/19/04

Tom Franklin called the meeting to order at approximately 2:26pm.  The membership list was distributed for signing and is included as Attachment 1.  Ron Buck requested that he be listed as a member.  Tom Franklin agreed and noted the change.

2. Minutes

The minutes from the 4/20 and 5/06 conference calls were reviewed.  Abdul Cassim motioned that they be accepted.  Chris Mazuca seconded the motions.  The minutes from both conference calls were unanimously accepted.

3. Agenda/ Background

A. The agenda was distributed and briefly reviewed by Tom Franklin and is included as Attachment 2.  Tom Franklin continued by stating that the hope was that during the meetings the current status of the test would be determined along with a plan for arriving at PC-10.  The DEOAP timeline stipulates that the matrix begin January of 2005.

B. Richard Butcher asked for clarification on the goal of an industry matrix.  Tom Franklin stated that the matrix of a new test proves out such things as precision and viscosity read across with the goal of developing data such that confidence is high with respect to statistics before going ahead with testing.

C. It was also pointed out by Tom Franklin that the matrix for PC – 9 consisted of 28 tests per test type.  In comparison PC-10 would require fifteen times the number of tests of PC-9.

4. Presentation 

The presentation is included as Attachment 3.  The numbered sections indicate the slide number of the presentation.

1. CATERPILLAR ECF-2 TEST CRITERIA

Abdul Cassim stated that the Pass/Fail criteria of less than a 50% increase in OC previously discussed is still in effect though not indicated on this slide.  Abdul Cassim also stated that the instances of ring sticking in the tests run to this point do not correlate with any other parameters.  Further, LSC is still a P/F criteria although it appears to require further investigation and may be moved to a lower tier.

2. CATERPILLAR ECF-2 TEST MATRIX

Abdul Cassim pointed out that increasing the temperatures from the intermediate starting point did not cause a problem.  However, when the temperatures were dropped the ring sticking began thereby indicating a low temperature piston deposit problem.  Abdul Cassim continued by indicating that it may be the combination of low temperature and low NOx conditions.  Abdul Cassim also stated that the HDEOCP members did not disagree with this conclusion during their meeting.  Further, there was also some indication that another OEM could confirm the observance of a similar problem. 

Abdul Cassim then stated that the test conditions simulated a truck under a high load during the winter.  Tom Franklin added that the coolant temperature is set at the opening temperature of the thermostat.  Jim McCord added that the CAT website specified very similar run conditions on the C13 spec sheets.  Tom Franklin then further clarified by stating that the “Low” and “High” descriptions on the slide only relay their relation to the “Intermediate” temperature starting point. 

3. CATERPILLAR ECF-2 TEST MATRIX

(Abdul Cassim) The table indicates again that low temperatures are a problem.  The lack of stuck rings on run six is, however, perplexing.

A. Q: (Tom Franklin) What were the ash levels of the oil?

A: (Abdul Cassim) Ref 1: 1.3%, CommB: 1.45% (NOTE: CommB was designated CommA in previous presentations), and CommA: 1.1% (NOTE: CommA was designated Ref#4 in previous presentations)

B. Q: (Bob Campbell) Is Ref 1 a commercial oil?

A: (Abdul Cassim) Ref 1 is a CI-4 quality oil formulated to fail.  CommB is CI-4 Plus, and CommA CI-4.

C. Q: (Bob Campbell) Might that indicate that CI-4 quality oils would do fine in the C13 engine?

A: (Tom Franklin) Ref 1 may not quite be CI-4 quality.

D. Q: (Richard Butcher) Why the continuously climbing OC?

A: (Abdul Cassim) It is not clear.  The OC data for internal CAT tests drops for the first hundred hours then begins increasing.

4. CATERPILLAR ECF-2 TEST RESULTS SUMMARY

Abdul Cassim summarized this slide by stating that the chart is simply showing the variation in conditions.  Internally CAT is satisfied with the work that has been done thus far.  Jim McCord added that Comm B had characteristics of losing OC control even if it didn’t happen on this test.

A. Q: (Steve Jetter) What was the LSC?

A: (Jim McCord) Smallest feeler gauge wouldn’t fit however the ring was not stuck. 

B. Q: (Steve Jetter) Is CommB a pass or fail?  It was indicated earlier that at the HDEOCP meeting it was called a good pass.  However, it fails on LSC.  

A: (Abdul Cassim) Currently the P/F criteria have been somewhat arbitrary.

C:  Jim McCord and Bob Campbell then suggested perhaps naming  primary and secondary sets of P/F criteria.

5. CATERPILLAR PC-10 HDEOCP UPDATE

Abdul Cassim reviewed the slide.

A. Q: (Steve Jetter) Previously, 0.0003 lbs/hphr was said to be a high field oil consumption.  Many of the tests finished above this limit.  Are they all fails?

A: (Abdul Cassim) The test is exaggerated conditions.  In the field they start lower and have lower numbers.

B. Q: (Steve Jetter) What limit would mean a problem in the field?
A: (Abdul Cassim) Internally CAT would have picked 0.0006 lbs/hphr.  However, in the field the engines are not always at load so the numbers would naturally be lower.

C. Q: (Richard Butcher) What oils were used in the engines that had problems in the field?  Is there a correlation with the test data?

A: (Abdul Cassim) It is the factory fill until the first oil change.  It is up to the owner after that point.  It is very difficult to track.

6. CATERPILLAR PC-10 TEST PROPOSALS

Abdul Cassim stated that the EMA was asked if there was a preference of high temperature tests for inclusion in PC-10.  CAT’s suggestion was to use the 1P with high PPM sulfur fuel.  No one present at the EMA meeting requested the 1K or 1N.

7. Abdul Cassim reviewed the slide.

A. There was some discussion about the use and specification of ULSD.  Jim Wells indicated that the class panel requested that a supplier be picked.  Tom Franklin added that there was a list, but a supplier had not yet been picked.  Jim Wells continued to say that if ULSD was chosen for the C13 he would pursue the matter further.

B. Mike Griggs stated that the use of an additional fuel type may pose a tank capacity issue for some of the labs.

C. Q: (Bob Campbell) Will the C13 use ULSD or is it possible that 500 PPM could be used?

A: (Abdul Cassim) It will be ULSD unless the industry does not pick up the C13 in PC-10 and ECF-2 is launched.

D. Q: (Jim Wells) How will CCV be gauged?

A: (Abdul Cassim) Currently there are several installation options.  If it is vented to the outside then the carry over may be used.

E. Jim Wells stated that venting to the exhaust is not really CCV.  However, Abdul Cassim responded it is still an option if the additional gases will not increase the total emissions outside the specified limits.  It would also be necessary to determine if piston deposits would some how be affected.

8. CATERPILLAR PC-10 TEST PROPOSALS

Abdul Cassim reviewed this slide with no additional comments.

9. CATERPILLAR PC-10 TEST PROPOSALS

Abdul Cassim reviewed the slide.

A. Q: (Bob Campbell) Will there be a piston design change?

A: (Abdul Cassim) That is uncertain.

C: (Tom Franklin) A design change invalidates all the work thus far.

10. CATERPILLAR ECF-2 TEST SUMMARY

Abdul Cassim reviewed the slide and added that it may be necessary to rerun the survey.

A. Q: (Steve Jeter) When will there be answers with respect to PRL design.

C: (Tom Franklin) If the PRL is redesigned the December deadline won’t be met.

A: (Abdul Cassim) CAT is planning on three weeks to understand the piston and ring situation and having the parts available by the 1st of July.

B. Q: (Tom Franklin) Is CAT expecting a design change for the PRL?

A: (Abdul Cassim) No, however, whatever is done must have CAT’s  internal approval.

C: (Tom Franklin) The Task Force must assume there will not be a design change in order to continue planning around the December deadline.

11. CATERPILLAR ECF-2 TEST FOR 2007

Abdul Cassim stated that CAT will look at low ash and after treatment internally.

Jim McCord asked if there were any questions from the lab visits held earlier in the day.  Mike Griggs asked that the Task Force consider adding instrumentation to measure the temperature across the precooler in order to detect any internal problems.

4. Next meeting/teleconference

The next meeting will be 5/20 beginning at 8:30am at SRI.
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1. Call to order/Attendance/Membership 5/20/04

Tom Franklin called the meeting to order at approximately 8:30am.  The membership list was distributed for signing and is included as Attachment 1.  

2. Discussion

Abdul Cassim began by reviewing the data included in the presentation from the 05/06/04 conference call, which is included as Attachment 4.  After a brief review of the deposit data, Abdul Cassim pointed out that there was no real correlation between the deposit data and OC control.

Abdul Cassim further observed that only three tests failed at over 50% increase of OC.  The commercial oils did not fail and therefore addressed the thought that no oil could pass the C13 test as it exists. 

Abdul Cassim continued by stating that the wide spread of Beginning Of Test OC data points needs to be tighter.  This prompted CAT to take a closer look at parts tolerances, which in turn uncovered possible differences in piston chamfers.  CAT is continuing to investigate this issue and its possible impact on the results.

Abdul Cassim then stated that the C13 tests run internally at CAT have produced an initial drop in OC  before beginning to rise.  There were, however, some hardware differences to the tests run internally at CAT which may explain the difference.  It is uncertain.

Q: (Richard Butcher) Is there a chance that a difference in test conditions between the tests run internally and outside CAT might explain the OC difference?

A: (Abdul Cassim) It is possible.  However it would probably not be a repeatable difference.

Jim Wells, referencing the graph on Slide 6 of Attachment 4, suggested that a band or range covering the perimeter of the line cluster may be more useful as a P/F criteria for OC as the difficulty of controlling parts may preclude tightening the BOT spread to an acceptable range.

Jim McCord then reminded the Task Force that the 100hr and 150hr data points, which are averaged to calculate BOT, of CommA on Slide 6 of Attachment 4 may not be truly representative.  An inordinate number of shutdowns took place during that time which may have skewed the calculation of the individual points.  Tom Franklin then added another reminder to the Task Force by pointing out that Ref Oil #1 PE 4 on the same slide ran the first 150 hours under “hot” conditions thus yielding higher OC data points.

Steve Jetter pointed out that the 3rd bar from the right on Slide 13 of Attachment 4 should be 78% instead of 43%.

3.  LSC bar charts

Abdul Cassim then reviewed the LSC bar charts for the tests shown on Slide 6 of Attachment 4.  The LSC bar charts have been included as Attachment5.  

Abdul Cassim pointed out that CommA is an anomaly in that the top land was very dirty, but no rings were stuck.  Jim McCord added that the deposits for that test showed characteristics of losing OC control and may actually lose OC control if the CommA test is rerun.  Bob Campbell inquired if the high number of shutdowns experienced at the beginning of this test might have had an impact.  Jim McCord responded that it is unknown.  Tom Franklin added that the ash level may also be having an affect, but it is difficult to say.

Richard Butcher suggested that there may be a relationship between BOT OC and the pre-test LSC measurements for the tests with the Ref#1 oil.  Pre-test LSC measurements on the low end may relate to a faster loss of OC control.

Abdul Cassim pointed out that most of the data is averaged thereby making it more difficult to determine hardware and OC relationships.  CAT may decide simply to tighten the hardware specifications and go forward.  

4. Summary

Abdul Cassim summarized.

A. The tests run to this point have validated a temperature relationship with piston deposits.  

B. CAT may have a possible hardware solution.  However, that implementation is up to the instrument and emissions groups within CAT.  

C. The basic procedure development and selection of low reference oil have been completed.

D. The test is in a good position to meet the time line.  Thirteen tests will be required if there is no change in the piston ring design.

E. CAT would like to look at road load conditions if possible.

F. CCV and ULSD need to be investigated.

G. It is necessary to determine the tighter hardware specifications required in order to meet testing needs.

H. Currently six test stands are available.  With the possibility of a few more test stands internally at CAT, thirteen tests is an achievable goal.

5. Scope and Objectives

The Scope and Objectives document, included as Attachment 6, was briefly reviewed.

Chuck Dutart asked for clarification as to whether hardware would go through 100% inspection with tighter tolerances or if the tighter tolerance would be accomplished by manufacturing additional parts.  The answer will change delivery time.  Abdul Cassim added that there is currently no additional order on top of the production order.  This would be of serious concern if a separate batch is needed.  Jim Gutzwiller suggested that at least 1 year’s worth of parts would be needed.  Tom Franklin stated that some short tests may be required to validate the PRL.

Abdul Cassim stated that the June 22 deadline for selection of a high reference oil may not be possible.  Steve Jetter added that it may be possible to have several candidates by then at best.

Steve Jetter asked if the term “new” PRL meant simply tighter screening tolerances or a new design.  Abdul Cassim stated that a new design is not completely out of the question.  However, with the July 1st deadline within CAT to begin production of the next batch of C13 engines it is likely that the answer to that question will be known by June 15th.  Tom Franklin added that a change in piston design would mean starting over.  Further, the proposed timeline must assume no new piston design.

Bob Campbell asked if the ULSD and CCV should be moved up on the time line.  Richard Butcher stated that too many changes at once may cloud the issue.  Steve Jetter proposed that a DOE be created.  Tom Franklin added that the experiment should be designed for eight stands, the sponsors to be found later, in order to determine what is needed.

Jim Wells informed the group that a spec for ULSD is out and a list of suppliers is being considered.  There was some discussion about possible spec changes to cetane levels.  This  led to some questioning of the plausibility of the use of ULSD in C13 PC-10 testing.  Jim Wells stated that the proposed ULSD spec is not likely to change due to time constraints.  Abdul Cassim stated that ULSD will be used for C13 PC-10 testing.  However, it would be nice to know the individual affect.  However, CAT may pursue that research internally.

Jim McCord asked if the CCV setup would be the same as the marine engines.  Abdul Cassim responded that the equipment may be the same, however with a different routing.  Steve Jetter stated that CCV setup specifications are critical and must be known by July 15th.  Tom Franklin added that it is undesirable to have the C13 turned into a 500 hour turbo test.  Abdul Cassim then stated that if the CCV setup is not known by July 15th then it will be put before the turbo.

6. DOE DISCUSSION

Mark Sutherland asked why the affect of ULSD was being included in the DOE if the use of ULSD had already been decided.  Tom Franklin stated that it was necessary for backward compatibility.  Steve Jetter stated that the 1P would address that in PC-10 and asked for clarification as to whether ULSD will be used for sure.  Bob Campbell added that in order to be prepared for the future it would be better to go with ULSD.  Abdul Cassim stated that CAT is concerned with backward compatibility and would check into it at some time.  Bob Campbell then suggested that the affects of ULSD be removed from the DOE.  Jim McCord added that the existing C13 data may be used to check backward compatibility.  

Mark Sutherland asked why the affect of the “new” piston was being added in the DOE if  it has already been determined that the test will go ahead with the “new” pistons.  Mark Sutherland continued by pointing out that the objective is to develop a test and not to research the affects of changes.  The matrix will then serve to prove discrimination.

Bob Campbell asked if CCV was needed.  Abdul Cassim stated the CAT has not run a test with CCV.  The affects on discrimination and repeatability are unknown.

Tom Franklin asked the group if ULSD should be removed from the DOE.  The consensus of the group was that it should be removed.

Tom Franklin stated that the affect of the piston change needs to be determined.  Bob Campbell asked why it was necessary.  Chuck Dutart added that if necessary a 1Y part number could be set up using one supplier instead of two and a 3L 100% inspection.  Currently CAT is only trying to meet type on the pistons.  The spec, however could be tightened further if needed.  Mark Sutherland stated that in the past, instead of tightening the production spec, a batch of parts was obtained and those that differed by more than three standard deviations were removed.  Adam Bowden suggested that tightening the tolerance at production would, however require the manufacturing of fewer parts.  Chuck Dutart stated that fifty sets of pistons would cost significantly.  Chuck Dutart continued by stating that he would investigate what is needed to create a new part number.

Tom Franklin summarized by clarifying that the use of ULSD and the “new” PRL had both been removed from the DOE.  However, CCV was still included in the DOE.

Mark Sutherland put forth the question of why three oils were being used in the DOE.  Tom Franklin pointed out that as the two “high” oils are not known at the moment, and will be asked for, it is necessary to have two formulations in the event that one does not work out.  Tom Franklin added that a PC-10 quality oil would lend more credibility to the C13 as a test.  Tom Franklin continued by pointing out that development of the “high” oil could be an opportunity for the chemical companies to check out their formulations.

After more discussion it was determined that the development of the required DOE is beyond the statistical capabilities of the Task Force and the aid of an industry statistician should be enlisted.  John Zalar was recommended and Tom Franklin stated that he would work with John Zalar off line.  Jeff Clark said he would inform John Zalar.

7. Timeline/Final Objectives Discussion

Chuck Dutart suggested that a deadline be included for piston availability in the Objectives timeline.  Abdul Cassim suggested that July 15th should be the date added to the timeline.

Tom Franklin asked for a motion to approve the objectives, included as Attachment 6.  Mark Sutherland made the motion.  Jim McCord seconded the motion.  The motion was unanimously accepted.

8. Procedure Review

The procedure was reviewed with some changes made for the sake of clarity.  Chuck Dutart added that a 1Y part number is being developed for this C13 engine arrangement as engines with fuel re-circulation will no longer be available.

A list of items slated for further discussion is included as Attachment 7.  Jeff Clark will also accept recommendations and comments about the procedure to be discussed at a later date.

Richard Butcher and Chuck Dutart pointed out that there is a software patch for Caterpillar ET 2003B.  Chuck Dutart stated that he would investigate and post the information on the Knowledge Network.

9. Next Meeting/Teleconference

The next meeting is tentatively scheduled as a teleconference to be held June 3rd.  Tom Franklin will send out an announcement.

