
  

 API Lubricants Committee Ballot (issued January 24, 2003) 
 Proposed Revisions to API 1509, 15th Edition, April 2002 
**************************************************************************************************** 
PLEASE RETURN BY FACSIMILE (202-682-8051) OR E-MAIL TO KEVIN FERRICK AT 
ferrick@api.org, BY CLOSE OF BUSINESS MONDAY, FEBRUARY 24, 2003  
**************************************************************************************************** 
NAME   SUMMARY 
 
COMPANY   
 
TELEPHONE            FAX   
 
E-MAIL  
 
A DISAPPROVE VOTE MUST INCLUDE THE (A) SPECIFIC PARAGRAPH, SECTION, OR 
PART THE NEGATIVE BALLOT PERTAINS TO; (B) SPECIFIC SUBSTANTIVE REASONS 
FOR THE NEGATIVE; AND (C) PROPOSED WORDING OR ACTION TO RESOLVE THE 
NEGATIVE. PLEASE ATTACH YOUR COMMENTS ON A SEPARATE SHEET OF PAPER. 
 
IF THE API LUBRICANTS COMMITTEE APPROVES ANY OF THE BALLOT ITEMS, 
THEIR EFFECTIVE DATE WILL BE FEBRUARY 25, 2003. 
 
THREE ATTACHMENTS PROVIDE ADDITIONAL BACKGROUND FOR THE BALLOT 
ITEMS.  
**************************************************************************************************** 
Ballot Item 1:  Incorporate the concept of the Single Technology Matrix (STM) into 
API 1509. 
The STM concept is explained at length in Appendix STM (Attachment 1), which will be 
incorporated into API 1509 if approved by Lubricants Committee ballot. STM is intended 
to be used in addition to the Base Oil Interchangeability and Viscosity-Grade Testing 
Guidelines in Appendices E and F in API 1509. Note that this ballot item seeks your 
approval of the STM concept. Its application to specific API Service Categories and 
specific engine tests must be approved by separate ballot. 
 
Approve 5 Approve with Comments 3 Disapprove 0 Abstain 1 
  _________   ___________   __________   __________  

**************************************************************************************************** 
Ballot Item 2:  Allow the application of the Single Technology Matrix to base oil 
interchange guidelines that require running of the Sequence IIIF (currently ILSAC 
GF-3, API SL, and API CI-4 guidelines). 
Marketers that use STM to meet Sequence IIIF requirements for GF-3, API SL, and/or 
API CI-4 must follow the procedures in Appendix STM. The STM requirements specific 
to the Sequence IIIF are listed on page 17 of the STM document. The BOI/VGRA Task 
Force reviewed and recommended adoption of these requirements. 
 
Approve 5 Approve with Comments 3 Disapprove 0 Abstain 1 
  _________   ___________   __________   __________  



  

**************************************************************************************************** 
Ballot Item 3:  Incorporate into Appendix F the Viscosity-Grade Testing 
Guidelines for the Sequence VIB test. 
The new Table is included under Attachment 2. It will be renumbered as needed when it 
is incorporated into Appendix F. 
 
Approve 8 Approve with Comments 1 Disapprove 0 Abstain 0 
  _________   ___________   __________   __________  

************************************************************************************************************************
* 
Ballot Item 4:  Remove footnoted sulfur restrictions for Group II to Group II and 
Group I to Group II base oil interchanges in Tables E-7 and E-8. 
The BOI/VGRA Task Force believes the base oil sulfur effects are not measurable 
between Group II base oils. Additionally, reducing base oil sulfur improves engine test 
performance. The sulfur restrictions have been removed in the revised tables shown 
under Attachment 3. 
 
Approve 8 Approve with Comments 1 Disapprove 0 Abstain 0 
  _________   ___________   __________   __________  

************************************************************************************************************************
* 
Ballot Item 5:  Extend the Sequence IIIF Viscosity-Grade Read Across guidelines 
to the Sequence IIIG. 
The BOI/VGRA Task Force recommends that the viscosity read across guidelines be 
extended to the Sequence IIIG test. 
 
The Sequence IIIG uses the same hardware as the Sequence IIIF. Limited experience 
with the IIIG test indicates that the IIIG test treats oils in very much the same manner as 
the IIIF test, except that the IIIG is more severe. For these reasons, allowing the VGRA 
rules for the IIIF test to be used for the IIIG is reasonable and prudent. 
 
Approve 7 Approve with Comments 0 Disapprove 0 Abstain 2 
  _________   ___________   __________   __________  

************************************************************************************************************************
* 
     
 
(Issued 01/24/2003) 
 



  

COMMENTS SUMMARY 
 
Ballot Item 1:  Incorporate the concept of the Single Technology Matrix (STM) into 
API 1509. 
The STM concept is explained at length in Appendix STM (Attachment 1), which will be 
incorporated into API 1509 if approved by Lubricants Committee ballot. STM is intended 
to be used in addition to the Base Oil Interchangeability and Viscosity-Grade Testing 
Guidelines in Appendices E and F in API 1509. Note that this ballot item seeks your 
approval of the STM concept. Its application to specific API Service Categories and 
specific engine tests must be approved by separate ballot. 
************************************************************************************************************************
* 
 
Motiva (Smith–Approve with comments)  The proposed system does not require 
communication to base oil suppliers when the oil they produce is used in a matrix. Base 
oil manufacturers that have had their product included in the matrix should be notified 
that a matrix has been completed and that their product was utilized in establishing the 
parameter ranges. 
 
The purpose of this notification is to allow base oil suppliers to have some information 
about presentation being made to finished oil customers by additive companies that are 
related to the base oil supplier’s product(s). 
 
A statement should be added to the bottom of page 1 of the draft under the heading 
STM.1.1 Introduction. The statement should read: 
 

Base oil suppliers that have had their product(s) used to establish the matrix 
should be notified of the matrix, its parameters, and the parameter ranges prior to 
the additive company beginning to present the matrix to finished oil marketers. 

 
In addition, one more bullet statement at the bottom of section STM.3, Summary of 
Requirements for the Single Test Matrix, should be added. This statement should read: 
 

Notification of a base oil’s use within an STM must be made to the base oil 
manufacturer upon completion and application of the STM and prior to presenting 
the data to finished oil customers. The notification will specify which engine test, 
the parameter ranges, and the additive system.  

 
ExxonMobil (Norris–Approve with comments)  STM Page 3—In the discussion on 
spread requirement, I think we need to say "... the maximum difference in Saturates, 
between two consecutive Base Oils sorted and listed by Saturates, can be no 
greater...." 
 
The illustrative examples include base stock saturates data and general comments on 
volatility, but the analysis is done by correlating saturates and test results only. The 
extraneous qualitative information on volatility can be confusing. Since the Example 



  

section includes the following lead: NOTE that not all of the required Base Oil variables 
are shown in the examples. Although not shown in these example settings, these Base 
Oil variables are still required for the Single Technology Matrix. 
 
We suggest that the column of the qualitative information on Volatility be eliminated 
from all the example tables.  
 
Example 4 (page 10) appears to be incomplete. The reader is left wondering how the 
analysis would proceed after the apparent outlier result is removed. (I defer to the 
statisticians to recommend the correct final example outcome).  
  
Page 13 (6.1.1, IIIF) states "Passenger Car Motor Oil (PCMO) technologies cannot be 
used with Heavy Duty Diesel Oil (HDDO) technologies in the same Multiple Technology 
Matrix. If a Multiple Technology Matrix is used it must consist of either all PCMO 
technology or all HDDO technology". This requirement was agreed to (balloted) by the 
BOI/VGRA task force, but the concept was only captured in the Seq IIIF Amendment—it 
should be also included up-front in the main document. Suggest including in STM.1.2.3. 
 
Castrol (Dennis–Approve with comments)  Appendix STM is a very detailed and 
complex document. As such, new questions surface with each review. BP Castrol 
requests clarification on various items within the document. 
 
1. STM.1.1 notes:  “A Single Technology Matrix approach encompasses a technology 
or family of technologies from a single supplier…..”  However, in Section STM.1.2 a 
Single Technology Matrix is clearly defined as a matrix which reflects the data from a 
single additive package at a constant treat rate, with a single VM and a single vis grade. 
Perhaps paragraph 3 in Section STM.1.1 should read: “The Matrix approach 
encompasses….” 
2. Section STM.1.2.5:  We agree that the NOACK volatility of the fully formulated oil is 
an important variable to consider for base oil interchange in the STM method. However, 
we feel it is incorrectly listed as a Base Oil Variable in this and other sections. It is a 
variable of the fully formulated oil, not the base oil.  
3. Section STM.6.1.1 is the amendment for the IIIF and it goes on to list the critical 
variables for the matrix, including NOACK volatility of the finished oil. If this STM is 
intended for a PCMO technology, why is the second, required volatility method (Sim 
Dis) for API SL/GF-3 not included?  
4. One last question on the IIIF example on Page 15. The Studentized Residuals show 
two possible outliers, one in the Average Cam/Lifter Wear of test number 1 and the 
other in Weighted Piston Deposits for test number 6. If an investigation showed these 
outliers could be removed, would all the parameters for that test number be removed 
OR only those two values?  
 
General Motors (McMillan)  General Motors’ has a number of concerns related to the 
Single Technology Matrix Approach to Base Oil Interchange and Viscosity Grade Read 
Across: 
 



  

Technical Concerns: 
 
1. The statistics derived in this paper seem to be based on the assumption that the 

data is normally distributed. Is this a correct assumption, and if so, who validates this 
assumption? If the data is not normally distributed, then all the statistical rules 
developed in the paper are incorrectly used. 

2. Assuming #1 above is correct, the term confidence interval, when used in the 
context of bounding an actual test result (e.g., see STM 2.3.1), is used incorrectly 
throughout the entire document. When the author of the paper is speaking about a 
confidence interval for an actual test result, he is really speaking about a tolerance 
interval.  

3. The result in #2 above causes another problem. Tolerance intervals bound actual 
data and thus are naturally wider than confidence intervals that are used to bound 
predicted mean results. In fact, confidence intervals on means are driven to be small 
in width by simply increasing the sample size. This effect is not present in a 
tolerance interval. Since the width of the tolerance interval is being used as the 
criteria for comparing the width of the confidence interval for the predicted mean 
performance, the statistical methodology for judging acceptable BOI/VGRA is flawed 
in that it will hardly ever fail a BOI/VGRA candidate. Why? Because the confidence 
interval width should be expected to be less than the tolerance interval following this 
methodology. The average of the BOI/VGRA candidate will almost always be 
smaller than an actual test result. 

4. Who verifies the model chosen for each parameter? In example 6, the model has an 
R2 = 32% and RMSE = 0.3999, which seem to be quite poor, and yet the result is 
deemed acceptable for BOI. 

5. Outliers are also tied directly to the model. When an outlier is rejected and 
discarded, are the companies going to re-run the outlier screening test? Who judges 
the acceptability of rejecting the outliers? In addition, outlier screening with a sample 
size of approximately 5 data points is marginal at best. 

6. The minimal sample size for the IIIF Single Technology Matrix is 7 different base 
oils. The resultant data is to be used to assess a minimum of five parameters. This 
approach leaves only 1 degree of freedom in the residual error. If repeats are added, 
more degrees of freedom are available in the error, but there are effectively still only 
7 pieces of information. This is contrary to the IIIG matrix design criteria of 8 as a 
minimum. Why is the logic different in these two cases? As one rule of thumb, to 
generate a useful regression model the number of test results might be required to 
be at least 3 times the number of variables being tested. For example, in a simple 
one-variable model, three observations are preferred. In the case of the IIIF test, this 
rule of thumb would require 3*5=15 tests as a minimum. Even using two times the 
number of variables would require 2*5=10 observations, leaving 4 degrees of 
freedom for the error term.  

7. For the Sequence IIIF analysis, the STM approach assumes that the 5 variables 
selected are the only relevant ones, and nothing else in a base oil can or will affect 
test results. Is this a good assumption? Won’t variables such as feed source or 
manufacturing ‘upgrades’ also affect test results? 

 



  

General Concerns: 
 
1. What happened to API’s golden rule of having at least one engine test in a category 

where there wasn’t any BOI as insurance? Is API abandoning that methodology? 
And, if so, using STM gives us for the first time a way for an API licensed motor oil to 
exist in the marketplace ‘virtually’ (i.e. with no actual engine test data). General 
Motors is very uncomfortable with that idea. 

2. As mentioned in the document, one of the advantages of STM is the timely 
development of BOI/VGRA by a single technology. For a new test, who will judge 
that there has been enough test data to determine the proper variables for 
developing the STM models to be used? 

3. If STM is adopted, it is our understanding that the use of STM will be indicated on 
the license form. We believe it would be appropriate to begin seeing a report at the 
API LC meetings of the percent of licensing using STM and/or BOI/VGRA. We would 
also like to see a report listing what percent of the failed AMAP oils used STM and/or 
BOI/VGRA. 

4. As most everyone knows, OEMs have been relying more heavily on dynamometer 
engine testing and less on lengthy and costly field testing for proof of motor oil 
performance. The use of STM, like existing BOI/VGRA guidelines, will reduce the 
amount of that engine testing and the insurance from it that we are relying on now 
and will be in the future. 

5. The continued use of BOI/VGRA and now perhaps STM reduces the number of tests 
run in the industry. This has already resulted in one lab closing its doors (ALI), and 
may adversely affect other labs in the future, leaving the industry with less capacity. 
Ultimately this could lead to even fewer independent operations and a loss of an 
unbiased approach to qualifying motor oils. 

 
 
 



  

Ballot Item 2:  Allow the application of the Single Technology Matrix to base oil 
interchange guidelines that require running of the Sequence IIIF (currently ILSAC 
GF-3, API SL, and API CI-4 guidelines). 
Marketers that use STM to meet Sequence IIIF requirements for GF-3, API SL, and/or 
API CI-4 must follow the procedures in Appendix STM. The STM requirements specific 
to the Sequence IIIF are listed on page 17 of the STM document. The BOI/VGRA Task 
Force reviewed and recommended adoption of these requirements. 
************************************************************************************************************************
* 
 
Ethyl (Kollman–Approve with comments)  In the latest version of Appendix STM 
(Draft 4.5), the Sequence IIIF requirements are listed on page 13, paragraph STM.6.1.1. 
 
ExxonMobil (Norris–Approve with comments)  The detailed example of IIIF in 
6.1.1.1 is very useful to illustrate how STM would work. But in the example shown, no 
comparison of confidence intervals can be made for wear. Does this mean that the 
interchange stock would have to be run anyway in the IIIF (one person's reading), even 
if the other parameters were okay? Further clarification would be helpful. 
 
Castrol (Dennis–Approve with comments)  Appendix STM is a very detailed and 
complex document. As such, new questions surface with each review. BP Castrol 
requests clarification on various items within the document. 
 
1. STM.1.1 notes:  “A Single Technology Matrix approach encompasses a technology 
or family of technologies from a single supplier…..”  However, in Section STM.1.2 a 
Single Technology Matrix is clearly defined as a matrix which reflects the data from a 
single additive package at a constant treat rate, with a single VM and a single vis grade. 
Perhaps paragraph 3 in Section STM.1.1 should read: “The Matrix approach 
encompasses….” 
2. Section STM.1.2.5:  We agree that the NOACK volatility of the fully formulated oil is 
an important variable to consider for base oil interchange in the STM method. However, 
we feel it is incorrectly listed as a Base Oil Variable in this and other sections. It is a 
variable of the fully formulated oil, not the base oil.  
3. Section STM.6.1.1 is the amendment for the IIIF and it goes on to list the critical 
variables for the matrix, including NOACK volatility of the finished oil. If this STM is 
intended for a PCMO technology, why is the second, required volatility method (Sim 
Dis) for API SL/GF-3 not included?  
4. One last question on the IIIF example on Page 15. The Studentized Residuals show 
two possible outliers, one in the Average Cam/Lifter Wear of test number 1 and the 
other in Weighted Piston Deposits for test number 6. If an investigation showed these 
outliers could be removed, would all the parameters for that test number be removed 
OR only those two values?  
 



  

Ballot Item 3:  Incorporate into Appendix F the Viscosity-Grade Testing 
Guidelines for the Sequence VIB test. 
The new Table is included under Attachment 2. It will be renumbered as needed when it 
is incorporated into Appendix F. 
************************************************************************************************************************
* 
 
ExxonMobil (Norris–Approve with comments)  Table F8A, note 4: I would add 
following clarification: "and the delta between the CCS of the 10W-30 oil and the 
maximum 10W CCS limit is greater than or equal to the delta between the CCS of the 
5W-30 oil and the maximum 5W CCS limit at the appropriate temperatures" 
 
 
 
************************************************************************************************************************
* 
Ballot Item 4:  Remove footnoted sulfur restrictions for Group II to Group II and 
Group I to Group II base oil interchanges in Tables E-7 and E-8. 
The BOI/VGRA Task Force believes the base oil sulfur effects are not measurable 
between Group II base oils. Additionally, reducing base oil sulfur improves engine test 
performance. The sulfur restrictions have been removed in the revised tables shown 
under Attachment 3. 
************************************************************************************************************************
* 
 
ExxonMobil (Norris–Approve with comments)  Disagree with general editorial 
comment associated with ballots Item 4: that "... reducing base oil sulfur improves 
engine test performance". This was not true for the Seq IIIF engine test. Sulfur is 
generally cited as "statistically bad" when saturate are found to be "statistically good" in 
engine testing because saturates and sulfur are not independent variables. By this type 
analyses saturates would have been cited as "bad" in the Seq IIIF and incorrect BOI 
guidelines might have been developed.  Request that BOI&VGRA task force consider 
saturates and sulfur as dependent variables in all statistical analyses to determine true 
sulfur effects for future BOI guidelines.  
 
  
 


