
 
 

 
 
 

 
 
 
Reply to: Michael S. Griggs 

       The Lubrizol Corporation 
29400 Lakeland Boulevard 
Wickliffe, OH 44092-2298 

 
        January 29, 2002 
 
 
To: Members of the Single Cylinder Oil Test Engine (SCOTE) Surveillance 
 Panel and guest attending the January 23, 2002 meeting. 
 
Enclosed are the minutes of the SCOTE Surveillance panel meeting held in San 
Antonio, Texas. Please forward any corrections or additions to my attention. 
 
 

       
 
      Michael S. Griggs 
      Secretary, SCOTE Surveillance Panel 
 
 
 
 
 
 
 



 
 
 
 

 
MEETING MINUTES 

 
SINGLE CYLINDER DIESEL SURVEILLANCE PANEL 

 
HELD JANUARY 23-24, 2002 

PERKINELMER 
SAN ANTONIO, TEXAS 

 
 

THIS DOCUMENT IS NOT AN ASTM STANDARD; IT IS UNDER CONSIDERATION WITHIN 
AN ASTM TECHNICAL COMMITTEE BUT HAS NOT RECEIVED ALL APPROVALS 
REQUIRED TO BECOME AN ASTM STANDARD.  IT SHALL NOT BE REPRODUCED OR 
CIRCULATED OR QUOTED, IN WHOLE OR IN PART, OUTSIDE OF ASTM COMMITTEE 
ACTIVITIES EXCEPT WITH THE APPROVAL OF THE CHAIRMAN OF THE COMMITTEE 
HAVING JURISDICTION AND THE PRESIDENT OF THE SOCIETY.  COPYRIGHT ASTM, 100 
BARR HARBOR DRIVE, WEST CONSHOHOCKEN, PA 19428-2959.  ALL RIGHTS RESERVED 
 
 

ACTION ITEMS AND SIGNIFICANT PROCEDURE CHANGES 
 

1. Retain “over range” and under range” terminology as applied to QI calculations. - 
Scott Parke 

 
2. Continue with 1P alpha and beta values for QI calculations and simultaneously 

calculate QI’s using the TMC proposed alpha and beta values (attachment 5) for 
candidate tests until about May 1st. TMC will issue the spread sheet format. - Cat 1R 
test labs, Scott Parke 

 
3. Modify the Cat 1R TGA analyses schedule to 360, 432, and 504 hours. - Cat 1R test 

labs 
  
4. Take a 30 ml sample using published purge procedures (Secretary’s note- the original 

30 ml purge has been revised to 60 ml) at off sample hours. ICP analys is of sample is 
at lab’s discretion. - Cat 1R test labs 

 
5. Remove the oil pressure delta parameter from the 1R data dictionary. Labs may 

continue to take measurement at their discretion. – Scott Parke 
 
6. Eliminate the use of dispersant engine cleaner for all Cat tests. - Test labs 
 
7. Investigate requirements of D235 Part I for Stoddard solvent- Mike Griggs 
 
8. Perform major engine inspections prior to the first calibration test scheduled after 

15,000 hours of test time. - Cat 1R test labs 



 
9. In the event of a cylinder head or jug failure during the calibration period, a 

previously calibrated cylinder head/jug assembly that has been used on a successful 
1R calibration test within the past 2 years may be used without recalibration. - Cat 1R 
test labs 

 
10. Provide Sierra mass airflow meter calibration instructions and vendor information to 

1R test labs. - Jim McCord 
 
11. Ensure that oil weigh scale time constants are between 20-30 seconds. – Test labs 
 
12. E-mail the HDEOCP chairman with the 1M-PC correction factor proposals. Conduct 

an e-mail ballot and teleconference for Feb 7th. - Mike Zaiontz, Jim McCord 
 
1.0 CALL TO ORDER AND MEMBERSHIP CHANGES 
 

1.1 Chairman Mike Zaiontz opened the meeting at 8:30 am. The attendance list is 
attachment 1. 

 
1.2 Riccardo Conti replaced Tom Hitchner for Exxon/Mobil. Jennifer Van 

Mullekom replaced Phil Scinto for Lubrizol.   
 

1.3 Chairman Mike Zaiontz announced that Jim McCord would officially assume 
chairmanship of the SCOTE Surveillance Panel beginning with the next 
meeting/teleconference. Chris Mazuca of PerkinElmer has assumed 
engineering responsibilities for all Cat SCOTE tests. 

 
2.0 MEETING MINUTES 

 
2.1 The meeting minutes for the August 21, 2001 meeting were previously 

approved in an earlier teleconference. 
 
2.2 Secretary’s note- Meeting meetings are published on the ASTM TMC website 

in Adobe pdf format. Individuals desiring hardcopy minutes by mail should 
contact the secretary. 

 
3.0 CAT 1R QI LIMIT EVALUATION 
 

3.1 Mike Zaiontz presented the proposed Cat 1R QI limits (attachment 3), which 
came from a study of 18 tests conducted by PerkinElmer and SWRI. 

 
3.2 The goals of the study were to assess the control capability of each parameter, 

reduce QI false alarms, and to base QI control limits on a process capability of 
a minimum of 3 sigma. 



 
3.3 Mike Zaiontz explained that table 1 (attachment 3, page 2/3) lists the 18 test 

lumped standard deviations of each controlled parameter. Table 2 compares 
the standard deviations with the test procedure specification to define a 
process capability (spec/std dev). The table defines those parameters with a 
spec/std dev ratio > 6.0 as being 6 sigma capable.  

 
3.4 Table 3 is analogous to table 2 in that it computes a process capability for 

each controlled parameter using the ratio of the current QI control limit to the 
parameter standard deviation. Mike Zaiontz’s desire was to set a 3.0 process 
capability limit from which his proposed QI control limits would be calculated 
as shown in table 4. Table 4 proposes an increase in QI control limits for 8 of 
the 12 parameters. 

 
3.5 Following Mike Zaiontz’s presentation, Scott Parke provided an historical 

perspective on QI experiences with the 1P test. He reminded the panel that 
only 8 negative QI’s have occurred for all 1P tests. His position was that labs 
were not unduly placed at risk with negative QI’s. On the other hand, Mike 
Zaiontz and other panel members felt that a great deal of money and effort has 
gone into managing strict QI’s and that negative QI’s should be meaningful. 
Generally, two viewpoints evo lved from the ensuing discussions. First, the 
methodology by which QI’s are generated (best test=1.0 and worst acceptable 
test=0.0) provides excellent discrimination for process control capabilities 
amongst labs. Second, negative a QI is associated with an invalid test when 
actual control of the questionable parameter may be deemed perfectly 
acceptable. 

 
3.6 Phil Scinto commented that the more positive the QI, the better the test and 

recommended against changing QI’s. He added that if labs are losing lots of 
test, then adjustments would have to be made. Phil Scinto and Bob Campbell 
suggested that the entire TMC data set be looked at for setting QI limits. 

 
3.7 Scott Parke led into a discussion of the matrix data and briefly described the 

traditional way of generating QI constants. He used the example of coolant 
flow (see attachment 4). Scott laid out the coolant flow plots for each of the 18 
matrix tests in order of highest to lowest QI. The tests with the worst coolant 
flow control was set to QI=0.0. Attachment 4 shows the QI’s assigned to each 
lab for each controlled parameter but only includes plots of the best and worst 
tests. Scott Parke pointed out that in his analysis for intake air pressure, speed, 
and fuel flow control; he deemed some tests to have unacceptable control and 
were cut off below the minimum acceptable “worst” tests. These unacceptable 
tests have negative QI’s. 



 
3.8 Scott Parke presented attachment 5, which summarizes the 1R quality index 

calculation constants. He explained that fuel flow had tighter limits for the 1R 
than the 1P and that the 14th test set the 0.0 QI threshold. Bob Campbell 
expressed concern that fuel flow was an indirect measurement and that he 
would like to see fuel flow compared to torque to understand whether it was 
an actual fuel flow control problem or a measurement issue. Scott Parke 
agreed to reevaluate fuel flow. 

 
3.9 Mike Zaiontz commented that if the panel chooses to do nothing about 

revising QI’s, then 1P QI limits would be used. Alternatively, the panel could 
accept the TMC proposed QI limits with adjustments to fuel flow and inlet air 
pressure. Jim McCord made a motion to retain 1P limits for the time being. 
Scott Parke reiterated the importance of revising the QI limits to provide 
discrimination in process control capabilities. Mike Griggs suggested that a 
two tier system to evaluate process control capability could strike a 
compromise between the differing viewpoints. He explained that one tier 
would maintain tight QI limits to provide discrimination but a second tier 
would use a more relaxed limit representative of acceptable control. Labs that 
experience negative QI’s in tier one would be compelled by procedure to 
investigate possible causes for degraded process control but would not have to 
address test validity. QI’s that are negative in the second tier would require the 
labs to make a validity assessment. 

 
3.10 Jim McCord modified his motion as follows so that more information could 

be gathered concerning QI’s; 
 
 Continue with the 1P alpha and beta constants for QI calculations and 

simultaneously calculate QI’s using the TMC proposed alpha and beta 
constants for all reference and candidate tests until about May 1, 2002.  

 
 The motion carried 7/0/0. 
 

4.0 CAT 1R CYLINDER LINER WEAR STEP 
 
4.1 Mike Zaiontz reported that the Mack T-10 Liner Wear Step task force agreed 

that wear step measurements would be done using the Precision Devices 
Incorporated (PDI) instrument. He reminded the panel that the 1R test adopted 
the T-10 method but uses only 4 of the 12 points measured and that 1R wear 
step is to be reported in millimeters.  

 
4.2 Several panel members felt that liner wear in the 1R test was low and 

questioned the value of the measurement. The panel consensus was to 
continue with the measurement. 

 



4.3 Mike Griggs asked the panel if TGA soot and IR oxidation were still of value 
since those analyses were adopted specifically for the 1Q-EGR test. Al Hahn 
commented that they were still important as a troubleshooting tool. The panel 
generally agreed with Al but thought 6 TGA measurements, particularly early 
in the test, were of little value. The panel agreed to take TGA’s at 360, 432, 
and 504 test hours. The IR oxidation analyses remain unchanged. 

 
4.4 Jim McCord asked the panel for clarification on the requirement to take 

additional 30 ml oil samples for ICP analysis. The panel agreed that labs are 
to take a 30 ml oil sample at off sample hours using the published purge 
procedures. The ICP analysis of the sample is optional. 

 
5.0 CAT 1R PROCEDURE/TEST REPORT FORMAT/DATA DICTIONARY 

 
5.1 Ben Weber gave the panel a brief overview of progress towards the 1R 

procedure. He commented that an electronic version of the procedure had 
been e-mailed to the panel members. Ben also stressed that timely inputs from 
panel members, prior to the procedure review with Lyle Bowman, was 
optimal for a successful ballot.  

 
5.2 The panel proceeded with a page by page review of the procedure version 

issued January 2002. Changes are as follows: 
 
5.3 Section 6. Apparatus and Installation – Delete the name “Edward Lupie” in 

footnote 19 
 
5.4 Section 6.2.2.1 1Y3976 Exhaust Barrel – Change text to allow the use of 

ASME coded exhaust barrels without specifying modification details. The 
panel noted that only one of the Caterpillar approved barrel manufactures has 
made the barrel modification.  

 
5.5 Section 6.2.5 Engine Oil System – Delete requirement to measure oil pressure 

delta and remove the parameter from the data dictionary/test report. Labs may 
continue to measure oil pressure delta if desired. 

 
5.6 Section 7.4 Dispersant Engine Cleaner – The panel agreed to eliminate the 

use of dispersant engine cleaner based a consensus that Stoddard solvent alone 
is effective. Delete footnote 27 (dispersant engine cleaner supplier) and 
change Table A9.1 Flushing Instruction Sheet. 

 
5.7 Section 7.14 Stoddard Solvent – Ben Weber questioned the panel as to 

whether there were different versions of Stoddard Solvent in use. Mike Griggs 
agreed to look at specification D235 Part I to determine the Stoddard solvent 
requirements. 

 



5.8 Section 8.1 Oil Samples and Additions – Add text to reflect requirement to 
take 30 ml samples at each off sample interval (72, 108, 180, 216, 288, 324, 
396, 468 hours). A purge is required (60 ml purge was accepted during the 2-
7-02 SCOTE teleconference). Analysis of the sample is at the lab’s discretion. 
Secretary’s note- Subsequent to this meeting, Jim McCord advised that the 
intent of this procedure included replacing the 30 ml sample with an 
equivalent weight of new oil.  

 
5.9 Section 9.2 Complete Engine Inspection – Labs are required to perform a 

major engine inspection prior to the first calibration test scheduled after 
15,000 test hours. This requirement precludes interruption of a reference 
cycle. Also, test hours are easier to track than total engine time. 

 
5.10 Section 7.12 REO 217 – Delete requirement to use REO 217 oil when any 

copper components are changed. Jim McCord advised the panel the Mike 
Zaiontz had a rocker pin failure with a part identified with the new specified 
date code on the box.  
 

5.11 Section 9.7 Cylinder Head – Several panel members expressed concern about 
the requirement to recalibrate  a stand anytime the head or jug is replaced. Al 
Hahn stressed the importance of keeping the head and jug together as an 
assembly. The panel compromised on the following: In the event of a cylinder 
head or jug failure during the calibration period, a previously calibrated 
cylinder head/jug assembly that has been used on a successful 1R calibration 
test within the past 2 years may be used without recalibration. 

 
5.12 Section 9.13 Engine Timing – The ECM EPROM part number (Personality 

Module Part Number) is 169-5028. The EPROM release date is October 1998. 
 
5.13 Section 10.3 Coolant Flow – Add text allowing calibration of the Barco 

venturi to ensure that it still conforms to the published calibration. This is an 
alternative to replacing the venturi. 

 
5.14 Section 10.5 Air Flow – The Sierra Model 780 air flow meter was specified 

for the 1P procedure and, without modification, has insufficient air flow 
measuring capacity at 1R conditions. Jim McCord mentioned that the air flow 
meter can be upgrade to measure higher air flows. He suggested that the upper 
span range be set around 425 kg/hr. Jim agreed to supply labs with details of 
the upgrade as well as his local vendor information. 

 
5.15 Section 10.9 Test Stand Calibration – Change the calibration period from 365 

days to 1 year. Secretary’s note- Section 13.3.3 should reflect a 1 year 
calibration period rather than nine months. 

 
5.16 Section 10.9.1 Re-calibration Requirements – Change paragraph 4 to specify 

“cylinder head or jug not meeting the requirements specified in Section 9.7”. 



5.17 Section 11.1 Engine Break-in Procedure – Record the oil weight in the oil 
scale as the full mark at the end of the fourth hour. 

 
5.18 Section 11.6.1 Engine Coolant – Delete the last sentence regarding removal of 

the coolant tower cap. 
 
5.19 Section 12.1 Test Validity – Mike Griggs questioned if there was a limit to the 

copper level in the oil. Scott Parke replied that limits don’t exist for any of the 
Cat tests but labs have the discretion to invalidate tests with high copper. 

 
5.20 Section 12.2.2 Oil Consumption – Include text to reflect the requirement to 

calculate the difference between end of test oil consumption (average of 468 
and 594 hour data points) and the initial average oil consumption (0-252 hour 
interval). 

 
5.21 Section 12.2.3.4 Weighted Average – Change “128” to “12” in the weighted 

average equation (eq. 2). 
 
5.22 Table A2.1 Instrument Locations – Designate oil filter pressure delta 

instrument locations as optional. 
 
5.23 Table A2.4 Maximum Allowable System Time Constants – Ben Weber 

requested the labs to verify that the oil weigh scale time is between 20 –30 
seconds. 

 
5.24 Table A2.5 Measurement and Reporting Resolutions – The usefulness of the 

“tolerance” (tol.) column was questioned in view of QI requirements. Mike 
Griggs commented that tolerances are useful to define design requirements. 

 
5.25 Table A2.6 Quality Index Calculation Values – Replace quality index L and U 

values with α (alpha) and β  (beta), respectively. Secretary’s note- Scott Parke 
no longer requires labs to send exhaust back pressure data from the matrix 
tests. 

 
5.26 Table A6.3 Oil Sampling Procedure – The sampling procedure needs to 

include the requirement to take 30 ml samples at oil add intervals where the 
120 ml samples are not required. The 30 ml sample should be replaced with 
an equivalent weight of new oil. 

 
5.27 A7.2 Example of Fax Copy – Change “P” to “R” in “1P” and “WDP” (4 

places). 
 
5.28 Figure A9.4 Modifications of Engine Side Covers I – Add actual dimensions 

in place of “TBD” 
 



5.29 Table A10.1 Warm-up, Cool-down & Testing Conditions – In the fuel rack 
position number, move the decimal point one place to the right for each test 
step (e.g. 10.6 becomes 106). Delete the “mm” for the units. Coolant flow 
tolerance is changed from ± 3 to ± 2 L/min. Add a ± 1 kPa tolerance to 
exhaust back pressure. 

 
5.30 A11. Piston and Liner Rating Modifications – Change “1P” to “1R” in the first 

sentence. Substitute a drawing of the 1R piston for the 1P piston shown. 
 

6.0 CAT 1R HIGH COPPER 
 
6.1 Jim McCord reported that PerkinElmer had recently experienced a rocker pin 

failure that resulted in high copper.  
 

6.2 The pin failure occurred on a rocker assemble that came from a box with a 
package date after January 2000. Rocker arms with a package date earlier than 
January 2000 are not allowed to be used. Following a brief discussion on 
package date codes, there was speculation as to whether the package date code 
on the problematic rocker arm was accurate (i.e. wrong box).  

 
7.0 CAT 1R CALIBRATION OIL 1005-1 TARGETS 

 
Scott Parke advised the panel the he had e-mailed information regarding the test 
targets that were set for the first 20 test. There were no questions or issues on this. 

 
8.0 CAT 1R PC-9 CALIBRATION OIL (OIL A) AVAILABILITY 
 

Scott Parke reported that PC-9 oil A is now available. 
 
9.0 CAT 1R RESEARCH REPORT STATUS 
 

Al Hahn advised the panel that Dave Tharp will take care of the research report. 
 

10.0 CAT 1M-PC SEVERITY / CORRECTION FACTOR EVALUATION  
 

10.1 Chairman Zaiontz reconvened the panel Thursday, January 24th at 08:30 to 
open discussions on 1M-PC severity and the evaluation of an industry 
correction factor.  

 
10.2 Scott Parke presented attachment 6 which is a 1M-PC Statistical Analysis   

Summary that examines the various interactions between lab, hardware and 
chronology on deposits. His analysis (based on a 0.05 P value) concluded the 
following: 

 
Demerits have changed at era 2-1-98 cutoff. Back in 1998, the panel elected to 
let lab severity adjustments take care of severity. 



 
The data shows TGF and WTD to be liner dependent. Scott Parke cautioned 
the panel against drawing conclusions regarding liner dependency because 
there actually may be a time dependency. When the pre-1998 data is 
disregarded, then the WTD liner dependency disappears but TGF dependency 
remains. 
 
TGF and WTD dependency on labs disappears when the pre-1998 data is 
disregarded. 
 
TGF is dependent on era 10-1-95 cut off. 
 
Scott Parke concluded that while a TGF correction factor based on liner is 
warranted, the TMC could not advocate a WTD industry correction factor 
from a purist standpoint because no link to a cause could be found. He 
commented that, in hindsight, it was probably a mistake for the panel to be 
content with not finding the cause for the 1998 WTD severity shift. 
 
 

10.3 Ed Outten presented RSI candidate data (EWMA plots) for WTD and TGF 
(attachment 9, pages 15-16) to show the effect of severity adjustments. 

 
10.4 Scott Parke asked the panel what do we do to fix the problem. Bob Campbell 

responded by presenting attachment 10 which is his 1M-PC industry 
correction factor proposal. He pointed out that labs were passing 7% fewer 
references with the new liners and that the percentage of “OC” tests failing 
has increased for TGF and WTD. Bob proceeded to show the difference 
between the current TGF and WTD targets and the current statistics on the 
new liner runs (n=28). His data showed that the new liner runs were 43.2 
demerits and 18 TGF percent more severe than current targets. Bob proposed 
that the panel institute immediately an industry correction factor on WTD and 
TGF for all tests run on 1Y3995 liners using a WTD correction factor of -43.2 
and a TGF correction factor of -18. 

  
 10.5 Following Bob Campbell’s presentation, there was lengthy discussion on the 

relative severity between labs. Ed Outten presented attachment 9, pages 5 and 6, 
to show that lab B exhibited the largest shift in TGF. Mike Zaiontz presented 
attachment 11 (current lab severity adjustments) and pointed out that lab B was 
most severe on TGF. Bob Campbell suggested to the panel that the lab severity 
adjustments currently in place are the clues to the need for WTD and TGF 
correction factors. Scott Parke added that all labs have TGF severity adjustments 
in the same direction. 



 
 10.6 Scott Parke presented attachment 7 which is the industry operationally valid 

data. He described two options for applying correction factors. The first option is 
to apply a minimum correction factor of –10.5 for TGF and –32.99 to correct to  
the EWMA action limit. Mike Zaiontz expressed a concern that this would 
penalize labs near target. The second option suggested by Scott was to correct 
back to target using correction factors of –17.9 for TGF and –40.9 for WTD.  

 
 10.7 Scott Parke proceed to show the panel the specific lab affects of applying the 

maximum correction factors (attachment 8). He explained that by applying the 
correction factors, labs are returned to target with the exception of lab B. Lab B 
would still have a TGF lab severity adjustment of –12 due to being the most 
severe. Ben Weber commented that he feels that Lab B may be showing a lab 
affect. Scott Parke pointed out that the relative positions of the labs did not 
change with the correction factors applied. Scott Parke summarized his 
presentation with attachment 11 which compares lab severity adjustments with 
and without the correction factors. Ben Weber reiterated his concern that Lab B, 
which has a –12 TGF severity adjustment after the correction factor is applied, is 
showing a lab affect. 

 
 10.8 Ed Outten offered an additional proposal to the 1M-PC severity issue by 

suggesting that the test should be declared out of control. Al Hahn questioned 
where this would lead to.  He asked the panel what approach can be used to fix 
the problem and added that nothing more could be done to improve the new 
liners. There followed lengthy discussions regarding the implications of 
declaring a test out of control. It was brought out that one implication was that 
ACC registered testing stops under an out of control status. Also, several 
members voiced skepticism towards bringing the test back into control.  

 
 10.9 Scott Parke summarized the situation saying that we see every lab, without 

exception, being severe and that we need to find a tangible cause for the severity 
or arbitrarily assign correction factors. A third option would be to continue to let 
lab severity adjustments do the job as decided in 1998. He commented that he 
would like to see a tangible cause assigned (i.e. “what happened in 1998”). His 
second choice would be to arbitrarily assign correction factors.  

 
 10.10 Scott Parke advised the panel that new reference oil (873-2) is coming on line 

and that he does not expect any oil component changes. There is about a years 
supply (approximately 30 tests) of the 873-1 batch. When the new oil is in place, 
new test targets will be calculated. This effectively makes the current severity 
problem go away. Mike Zaiontz and Ben Weber suggested that this is a good 
opportunity to transition to a more modern oil such as a mutigrade. Bob 
Campbell added that this suggestion should be forwarded to the HDEOCP. Ed 
Outten suggested that TMC oil 811 (10W40), which is a borderline pass oil in 
the 1G2 test, might be one step closer to a more acceptable oil. He 
acknowledged that it is not ideal but should be acceptable in the 1M-PC. Ben 



Weber suggested that Mike Zaiontz contact potential oil suppliers for alternative 
oils. 

 
 10.11 Following a brief recess, Mike Zaiontz advised the panel the several 

representatives from other stakeholders were missing from the discussions. He 
recommended that an e-mail ballot be sent out and that a conference call be held. 
A conference call was scheduled for 2-7-02 at 13:00 CST. Mike Zaiontz agreed 
to proceed with the request for a new oil. Ed Outten mentioned that the 
HDEOCP would choose the oil. 

 
10.12 Mike Zaiontz summarized the following proposals that would be communicated 

in his e-mail: 
 

1) Apply the correction factors (i.e. 17.9 and 40.9) as shown in attachment 11 
2) Apply the minimum correction factor (i.e. 10.5 and 32.99) 
3) Declare the test out of control 
4) Do not use correction factors but retain individual lab severity adjustments 
 

 10.13 Ben Weber suggested that a panel action should be to review labs as well as go 
through rebuilds. He suggested the formation of a lab visitation group. Scott 
Parke commented that this was done in 1998. Ben recommended that this be 
done on a recurring basis.   

 
11.0 OLD/NEW/OTHER SCOTE BUSINESS 
 
 Scott Parke announced that Cat 1R oil A (TMC 820-2) targets exist based on the 7 
 matrix tests and that they are in the LTMS manual. 
 
 Secretary’s note: TMC 820-2 statistics are: 
 WD- 341.2 mean, 36.2 sd 
 TGC- 34.11 mean, 10.28 sd 
 TLC- 22.82 mean, 10.50 sd 
 Initial OC- 8.3 mean, 1.7 sd 
 EOT OC- 7.9 mean, 2.6 sd 
 
12.0 NEXT MEETING 
 
 The next meeting will be via teleconference on February 7, 2002 at 13:00 CST. 
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SCOTE SURVEILLANCE PANEL
Attendance Roster

***  Please indicate any corrections that should be made to members name, address, etc ***

tiember status Indicate Presence with Signature Alternate

itWIle: Albert, Floyd
:ompany: Equilon Enterprises LLC
\ddress: Room #L 121B

3333 Highway 6 South
Houston, TX 77082

=hone: 713-544-8055
LX: 713-544-7732
:-mail: fealbert@equilontech.com
Tame: Bond, Stacy
Company: PerkinElmer
iddress: 5404 Bandera Road

San Antonio, TX 78238
‘hone: 210-523-4604
33X: 210-523-4607
:-mail: stacy.bond@perkinelmer.com
game: Buck, Ron
Company: Test Engineering, Inc.
4ddress: 127 I8 Cimanon  Path

San Antonio, TX 78249-3417
?hone: 210.69Co-1958
FCS: 210-690-1959
:-mail: rbuck@testeng.com
VXtlC Burnett, Don
Zxnpany: Chevron Phillips Chem.  Co. LP
Address: 1301  McKinney  St. #2310

Houston, TX 77010-3030
Phone:
F2.X:
:-mail: deburne@ppco.com
Name: Campbell, Bob
Company: Ethyl Corporation
Address: 500 Spring Street

P.O. Box 2158
Richmond, VA 23219

Phone: 804-788-5340
Fax: 804-788-6358
e-mail: bob-campbell@ethyl.com
Name: Carlson, Jon
Company: Lubrizol Corporation
Address: 4801 N.W. Loop 410, Ste. 430

San Antonio, TX 78229
Phone: 210-520-8013
Fax: 210-520-1983
e-mail: jomc@lubrizol.com
Name: Sutherland, Mark
Company: Oronite Technology Group
Address: Chevron Chemical Company

4502 Centerview Ste. 210
San Antonio, TX 78228

Phone: 210-731-5606
Fax: 210-731-5699
e-mail: @chevron.com
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SCOTE  SURVEILLANCE PANEL
Attendance Roster

***  Please indicate any corrections that should he made to members name, address, etc ***

Member

Name: Fetterman. Pat
Company: Infineuum, USA L.P.
Address: PO Box 135

Linden, NJ 07036
Phone: 908-474-3099
Fax: 908-474-3363
e-mail: pat.fetterman@infineum.com
Name: Griggs.  Mike
Company: The Lubrizol Corporation
Address: 29400 Lakeland Blvd.

Wickliffe, OH 44092.2298
Phone: 440-347-2905
Fax: 440347-4096
e-mail: msg@lubrizol.com
Name: Gutiwiller,  Jim
Company: Infineum
Address: 4335 Piedras Dr., W. Suite 101

San Antonio, TX 78228
Phone: 210-732-8123  ext. 13
Fax: 210-732-8480
e-mail: james.gutzwiller@infineum.com
Name: Hahn, Al
Company: Caterpillar, Inc./Tech CenteI
Address: Bldg. IJF.0.  1875

Peoria, IL 61656-1875
Phone: 309-578-3617
Fax: 309-578-4232
e-mail: hahn-al-c@cat.com
Name: Riccardo Conti
Company: Exxon/Mobil R&E

Products Research & Technology
Address: 600 Billingsport Road

Paulsboro, NJ 08066-0480
Phone: 856-224-2681
Fax: 856-224-3904
e-mail: riccardo.conti@exxonmobil.com
Name: Kennedy, Steve
Company: Exxon/Mobil R&E
Address: 600 Billingsport Road

Paulsboro, NJ 08066
Phone: 856-224-2432
Fax: 856-224-3678
e-mail:
Name:

steven.kennedy@exxonmobil.com
McCord, James

Company: SWRI
Address: 6220 C&bra  Rd.

San Antonio, TX 78228-0510
Phone: 210-522-3439
Fax:
e-mail: jmccord@swri.edu
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SCOTE SURVEILLANCE PANEL
Attendance Roster

***  Please indicate any corrections that should be made to members name, address, etc ***

Member status Indicate Presence with Signature Alternate

Name: Nycz, David S. NV
Company: Caterpillar, Inc.
Address: Box 610

Mossville, IL 61552-0610
Phone: 309-578-3003
Fax: 309-578-6457
e-mail: nycz-david-s@cat.com
Name: Parke, Scott V
Company: ASTMITMC
Address: 6555 Penn Avenue

Pittsburgh, PA 15206-4489
Phone: 412-365-1036
Fax: 412-365-1047
e-mail: sdp@tmc.astm.cmri.cmu.edu
Name: Passut, Charlie NV
Company: Ethyl Corporation
Address: 500 Spring Street

P.O. Box 2158
Richmond, VA 23219

Phone: 804-788-6372
Fax: 804-788-6388
e-mail: Charles-passut@ethyl.com
Name: Ralph Perna NV
Company: Equilon
Address: Room #MF 104

3333 Highway 6 South
Houston, TX 77082

Phone: 713-544-7844
Fax: 713-544-7162
:-mail: rperna@equilontech.com
Name: Rumford, Robert H. NV
Company: Haltermann Products
Address: P.O. Box 429

Channelview, TX 77530-0429
Phone: 832-376-2213
Fax: 281-457-2768
:-mail: rhrumford@haltermann-usa.com
Name: Rutherford, Jim NV
Company: Chevron Oronite
4ddress: 100 Chevron Way

Richmond, CA 94802
Phone: 5 10-242-3410
Fax: 510-242-1930
:-mail: iaru@chevron.com
Vame: Scinto,  Phil
Company: The Lubrizol Corporation
Address: 29400 Lakeland Blvd.

Wickliffe, OH 44092-2298
Phone: 440-347-2161
Fax: +@- 37.7 -my
e-mail: prs@lubrizol.com



SCOTE SURVEILLANCE PANEL
Attendance Roster

Member

Address: 22nd Front Street
Ashland, KY 41101

Phone: 606-329-5  198
Fax: 606-329-3009

Address:

Phone: 309-675-6122
Fax:

100 Chevron Way, 60-1214
Richmond, CA 94802

Phone: 510-242-1404
Fax: 510-242-3172

San Antonio, TX 78238
Phone: 210-647-9483

Phone:

Phone:
Fax:



flLL l -a

SCOTE SURVEILLANCE PANEL
Attendance Roster

(Visitors Page)
Member status Indicate Presence with Signature Alternate

N a m e :  Biro &p,kfi
C*mpav:  -cbt  m+.cy r ;,dj x2 L
Address:  tz-tt  8 ~,,v,~r~~  Pc\T~

s. A -  Td 7gmq fJf z/
Phone:

g”o-  c”,‘J--  :g/-
+~

Fax:
e-mail: dAMI tA e 7-El-,&f.  &M
Name: At FIz&)o MbkYW3
C0v-v:  c1+w2d  0~h)t-w
Address:

Phone:
Fax:
e-mail: Ann w fl GCh<&wm$xcL~. c L .nq
Na me:

Company:
Address:

Phone:
Fax:
e-mail:
Name:
Company:
Address:

Phone:
Fax:
e-mail:
Name:
Company:
Address:

Phone:
Fax:
e-mail:
Name:
Company:
Address:

Phone:
Fax:
e-mail
Name:
Company:
Address:

Phone:
Fax:
e-mail:



Caterpillar SCOTE Surveillance Panel Meeting
At+ a !:

Date/Time: January 232002 (O&30 - 17:00)
January 24,2002 (08:30 - 12:00)

Location: PerkinElmer Automotive Research
5404 Bandera Road
San Antonio, Texas 78238

AGENDA

Day 1:
Wednesday. January 23 (O&30 - 17:OO)

1. Membership

2. Cat 1 R QI Limit Evaluation

3. Cat 1 R Cylinder Liner Wear Step
Mack TIO Task Force Results

4. Cat 1 R Procedure/Test Report Format/Data Dictionary

5. Cat IR High Copper
Lab experience with 2000 year date rocker arms

6. Cat IR Calibration Oil 1005-I
Severity and Precision Review for N=20

7. Cat IR, Availability of PC-9 Category Calibration Oil (Oil A)

8. Cat 1 R Research Report Status

Day 2:
Thursday. Januarv 24.2002 fO8:30 - 12:00)

1. Cat 1 MPC Severity
Evaluation of Industry Correction

2. Other SCOTE Business



Proposed Cat IR QI Limits

Backaround
Quality Index (QI) is a mathematical technique of assessing
control precision. Like its predecessors, % Off and % Out, QI is
a test validity criteria. QI can range from a maximum of 1.0
(perfect control) to negative infinity (poor control). The validity
threshold is 0.0. Every controlled parameter has an associated
QI. A test with any controlled parameter with a QI c 0.0, at
EOT, is subject to be invalid.

Goals
1. Assess control capability of each parameter
2. Reduce -QI false alarms
3. Base QI control limits on a process capability of 2 3 sigma
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Current Targets ” x Std

WTD 30 232.5 50.5
TGF 30 41 .o 16.1

Inquiry
WTD KS Era

Labs
A. B, D, G

Data
all

49980201
>19980201
TGF YS Era

Ii5
119

Std

45.2
44.5

A, B, D. G all

49980201
>I9980201

WTD vs Liner

”
165
119

Std

17.3
18.1

A, B, D, G all

New
Old

TGF YS Liner

”
27

257

Stats
p=0.0001

x
235.2
274.9

p=O.4281
x

‘49.6
51.3

p=O.O156

27x3.4
249.6

p=O.O081
x

58.9
49.4

p=o.o045

251.8
266.0
224.2
251.7

p = 0.0005
x

47.3
55.6
40.1
52.3

p=O.8494
x

273.4
275.3

p=o.o133
x

58.9
49.1

Std

42.5
49.1

A. B. D, G all

New
Old

WTD vs Lab

n
27

257

Std

16.0
17.6

A, B. D. G all

A
B
D
G

TGF vs Lab

7:
46
28
137

Std

43.5
47.5
55.6
48.9

A, B, D, G all

A
B
D
G

WTD vs Liner

”
73
46
28
137

Std

16.3
15.8
20.8
17.2

A, B, D. G >I9980201

New
Old

TGF vs Liner

n
27
92

Std
42.5
45.2

A, B. D, G >I 9980201

New
Old

”
27
92

Std

16.0
18.2

I M-PC Severity Worksheet Att 6

Levene
p=O.8338

p=O.5396

p=O.3208

p=o.4349

p=o.3557

p=o.1703

p=O.6323

p=O.3809

-2.7
-42.4

-8.6
-10.3

-40.9
-17.1

-17.9
-8.4

-21.3
-33.5

8.3
-19.2

-6.3
-14.6

0.9
-11.3

-40.9
-42.8

-17.9
-8.1



Inquiry
WTD vs Lab

Labs Data
A,B.D,G >19980201

A
B
D
G

TGF v.s Lab A, B. D. G >I9980201

A
B
D
G

TGF vs Lab A, B, G >I9980201

A
B
G

WTD vs Lab A. B, D, G lY3995

A
B
D
G

TGF vs Lab

A
B
D
G

A, B, D, G lY3995

WTD vs Lab A, D, G >I9980201

A
D
G

TGF vs Lab A, D, G >I9980201

A
D
G

1 M-PC Severity Worksheet ‘Att 6 3/r

”

36
17
12
54

”
36
17
12
54

n
36
17
54

”
10
5
3
9

”
10
5
3
9

”
36
12
54

”
36
12
54

Stats Levene
p=o.3400 p=O.6773

x Std

271.9 45.9
286.9 46.8
257.4 34.5
277.0 44.5

p=o.o514 p=O.O188
x Std

47.9 17.1
61 .O 13.0
45.1 25.0
52.0 17.6

p=O.O327 p=O.2693
x Std

47.9 17.1
61 .O 13.0
52.0 17.6

p=O.6196 p=O.4269
x Std

284.0 36.5
275.8 38.2
246.8 30.7
269.2 54.7

p=o.o935 p=o.1429
x Std

57.9 13.3
70.4 8.0
68.3 6.0
50.3 19.9

p=O.3758 p=o.4557
x Std

271.9 45.9
257.4 34.5
277.0 44.5

p=O.3838
x

47.9
45.1
52.0

p=O.O527
Std

17,l
25.0
17.6

-39.4
-54.4
-24.9
-44.5

-6.9
-20.0

-4.1
-11 .o

-6.9
-20.0
-11 .o

-51.5
-43.3
-14.3
-36.7

-16.9
-29.4
-27.3

-9.3

-39.4
-24.9
-44.5

-6.9
-4.1

-11 .o

2



1 M-PC Severity Worksheet Att 6 %
Inquiry Labs Data Stats Levene

WTD vs Liner A, D. G >I9980201

New
Old 80

p=O.9985 p=o.9241
x Std

272.9 44.3
272.9 44.2

TGF vs Liner A. D, G >I9980201

. New
Old

”
22
80

p=o.o599 p=O.3688
x Std

56.2 16.4
47.9 18.6

WTD vs Season A, B, D. G lY3995

Fall
Spring

TGF vs Season A, B, D, G lY3995

Fall
Spring

WTD vs TGF Era A, B, D, G all

49951001
>I 9951001

n
14
13

p=O.7928

27; .3
275.7

p=o.7907
Std

41.8
44.9

”
14
13

p=O.1677 p10.3790
x Std

63.0 13.5
54.4 17.9

n
72

212

p=O.O084 p=O.4538
x Std

238.8 50.9

256.3 47.5

TGF vs TGF Era A, B. D, G all

-49951001
>19951001

”
72

212

p=O.O381 p=o.4531
x Std

46.6 16.7
51.6 17.8

-40.4
-40.4

-15.2
-6.9

-38.8
-43.2

-22.0
-13.4

-6.3
-23.8

-5.6
-10.6

3



CATERPILLAR 1 M-PC INDUSTRY OPERATIONALLY VALID DATA

Top Groove Fill

1
I.9.e

$

-------------
EWMA wornin* urnit

gj o

2
-2

-2

TMC 15JAN02:16:45



CATERPILLAR 1 M-PC INDUSTRY OPERATIONALLY VALID DATA

Weighted Total Demerits At+ 7 ‘/6

__--------~__
EWUI WOrninp  Limit

0

T M C  15JAN02:16:45



CATERPILLAR 1 M-PC INDUSTRY OPERATIONALLY VALID DATA
Minimum Possible SA Applied (-32.99)

Weighted Total Demerits AU 7 3/s

1

0

-1

-2

:2 l .

TMC 15JANO2:16:44



CATERPILLAR 1 M-PC INDUSTRY OPERATIONALLY VALID DATA
Minimum Possible SA Applied (- 10.51)

Top Groove Fill

TMC 15JANO2:16:43



CATERPILLAR 1 M-PC INDUSTRY OPERATIONALLY VALID DATA
lY3995 Meon Offset from Torget (-40.9)

Weighted Totol Demerits /4te 7 S/6

m

i

TMC 18JAN02:ll:ll



CATERPILLAR 1 M-PC INDUSTRY OPERATIONALLY VALID DATA
lY3995 Mean Offset from Torget (-17.9)

Top Groove Fill /fgtt76/6

.e

Tj ,.
------------_EWMI  WDrninp  l.h.,t

s
w .

TMC 18JANO2:ll:lO



CATERPILLAR 1 M-PC LAB OPERATIONALLY VALID DATA

Top Groove Fill

Mild
-2.

2
I I. I a I I I I I I b ’ I I I 8. I. I. I

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 60 65 90
LEGEND _- -- _ _ - _. b

SWSre
COUNT IN COM$LETlON  DATE ORDER

LTMS Precision Analysis

.s
EWMA Action Limit

x
.----.5 j---------------------  -------------------------------

5f+L EWMA Warning Limit

-2 I’I’T’I’I.I’I’f’I.’I ’ I. I ’ ! ’ I ’ I ’ I. f-
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 60 65 90

LEGEND _ - -- - _ _ _. &
COUNT IN COMtLETlON  DATE ORDER

TMC 21JAN02:14:40



CATERPILLAR 1 M-PC LAB OPERATIONALLY VALID DATA

Weighted Totol Demerits

LTMS Severity Analysis

Mild

-21

Att 8 =f!g
1

I, I I I * I I /, I 0 I I I. I, I I. I I I ’ c
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 65 90

z-

l-

O-
:C

-1.

-2.

LEGEND _ - _ _ _ _ - -
COUNT IN COM:LETlON  DATE O%DER

SWfXS
I I

I LTMS Precision Analysis

EWMA Action Limit

___---_______--_____---------------------------------------.
EWMA Warning Limit

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 60 65 90,
LEGEND - - - _ -_ _ -, &

COUNT IN COM$LETTlON DATE ORDER
TMC 21JAN02:14:40



CATERPILLAR 1 M-PC LAB OPERATIONALLY VALID DATA

Top Groove Fill

LTMS Severity Analysis

2 I ” I ” I ” I, I ” I. I ” I ‘. I .’ I ‘. I. I ,’ I ‘. 8 ” I .’ I ” I .’ b ‘. r
0 3 6 9 12 15 16 21 24 27 30 33 36 39 42 45 46 51 54 57

LEGEND __ _-_-__. Bx

SWIere
COUNT IN COM:LETlON  DATE ORDER

I ,

2

LTMS Precision Analysis

EWMA Action Limit

----- ~~~~----~~_------_------~~-----~~~-------~---.
EWMA Won-ring  Limit

0 3 6 9 12 15 16 21 24 27 30 33 36 39 42 45 46 51 54 57
LEGEND --------.

COUNT IN COdLETlON DATE OBdbER
TMC 21JAN02:14:41

r



Mild
-2

CATERPILLAR I M-PC LAB OPERATIONALLY VALID. DATA

Weighted Total Demerits
mt 8 y/t

I- O 1
OFF SCALE 0

Action Limit
EWMA

b,

T
0

I ” I. , ” I ” I., I..  I, 8,. I ” I,, I., I., I.. I..  8.. ,

3 6 9 12 15 16 21 24 27 30 33 36 39 42 45 46 51 54 57
LEGEND ---- -_-_. Bx

COUNT IN COM:LETlON  DATE ORDER

LTMS Precision Analysis

T”l”,“1.‘1”,“,.‘,.~,“,‘,,,,,~.,*,~”~,,,’,,,.,,,,“r

0 3 6 9 12 15 16 21 24 27 30 33 36 39 42 45 46 51 54 57
LEGEND

COUNT IN COMPBLETlO-~-~ATEOBdbER
T M C  21JAN02:14:41

EWMA Action  Limit

__------_-----_----_---------------------------------------.
EWMA Warning Limit



MilC
-2

CATERPILLAR 1 M-PC LAB OPERATIONALLY VALID DATA

Top Groove Fill

LTMS Severity Analysis

0 2 4 6 6 10 12 14 16 16 20 22 24 26 26 30 32 34
LEGEND -- ____-_. Dx

SWl?W
COUNT IN COM:LETlON  DATE ORDER
1 I

LTMS Precision Analysis

EWMA Action Limit

____----___---____-----------------------------------------.
EWMA Warning Limit

0 2 4 6 6 10 12 14 16 16 20 22 24 26 28 30 32 34
LEGEND _ _ _ _ - _ _ _

COUNT IN COM:LETlON DATE ODdbER
T M C  21JAN02:14:43



CATERPILLAR I M-PC LAB OPERATIONALLY VALID DATA

Weighted Total Demerits Att’? 6/s

1
Mild

2

Action  Limit

~....,....,....,....,....,....,....,...,,....,....,....,....,....,....,....,....,.*..r
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

-:

I-

I-

2-

LEGEND ---__- --. Dx
COUNT IN COM;LETlON  DATE ORDER

I LTMS Precision Anolysis I

EWMA Action  Limit

----------.
EWMA Warning Limit

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
LEGEND --------‘.Dx

COUNT IN COM:LETlON  DATE ORDER
TMC 21JAN02:14:43



Mild
-2

CATERPILLAR 1 M-PC LAB OPERATIONALLY VALID DATA

Top Groove Fill fitt 8 ‘/o

LTMS Severity Analysis

-1

0 9 18 27 36 45 54 63 72 81 90 99 108 117 126 135 144 153 162 171
LEGEND _- -_ _--_. Gx

SeW3re
COUNT IN COM&ETlON DATE ORDER
I 1

LTMS Precision Analysis

EWMA Action Limit

__________
MA Warning  Limit

0 9 18 27 36 45 54 63 72 81 90 99 108 117 126 135 144 153 162 171
LEGEND

COUNT IN COMP~ETlO~~&Il%ER
TMC 21JANO2:14:44



CATERPILLAR 1 M-PC LAB OPERATIONALLY VALID DATA

Weighted Totol Demerits

LTMS Severity Analysis

AtY 8 Q/e

Action Limit
EWMA

I ” I ‘, . I ” I. I ” I ” 1 ” 1 ” 1 ” 1 .’ 1 ‘.“““‘,““I , I r
0 9 18 27 36 45 54 63 72 81 90 99 108 117 126 135 144 153 162 171

LEGEND __------. Gx
COUNT IN COMP%TlON DATE ORDER

SC,We

LTMS Precision Analysis

2

-:2.

0 9 18 27 36 45 54 63 72 81 90 99 108 117 126 135 144 153 162 171
LEGEND ____---_, Gx

COUNT IN COMP?ETlON DATE ORDER
TMC 21JANO2:14:44

9. EWMA Action Limit

_------- ----- ----_-------e--v----- ----------

MA Warning Limit
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