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T-12A for Used Oil MRV 

- as a substitution for T-10A

June 29, 2010
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T-12A - A Brief History

Used Oil MRV requirement in CI-4

• MRV measurement of 75h Oil Sample from T-10 (T-10A)

• T-10A currently unavailable (perhaps indefinitely)

T-12 is a logical alternative to T-10A

• Similarities between T-12 and T-10

• 100h T-12 has closest soot level to 75h T-10 oil sample

Mack Surveillance Panel actions

• Unanimous approval of T-12A Procedure and Ref Oil Targets

• recommendation to HDEOCP
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Comparison of Soot Level
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T-12A Test Procedure

Approved on May 25, 2010 by Mack Surveillance Panel
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Analysis of T-12 MRV at 100 hours 

versus

T-10A MRV at 75 hours

For Mack Surveillance Panel

June 14,2010

Jim Rutherford
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Summary

• Using reference data from tests with the only oil for which 
MRV was measured in both the 75h T-10A and 100h T-12

• Whether we restrict to labs with MRV from both tests and 
use two way analysis of variance, or

• Lump data from all labs for a t-test,

• The difference between 75h T-10A and 100h T-12 is 
significant (p<0.05) with 75h T-10A about 500 mPa-s higher 
than 100h T-12.

• However, within the short time period for which 100h T-12 
results are available, results from the two tests are in the 
same range.
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MRV from Chartable 75h T-10A and 100h T-12 
Samples

IND LAB type N Mean stdev Median
820-1 A T10A 2 13300 707 13300
820-2 A T10A 22 13145 561 13250

B T10A 4 12975 618 13150
T12 3 12667 551 12400

D T10A 4 13412 328 13434
T12 3 12383 349 12415

F T10A 3 13395 516 13686
G T10A 19 13132 669 13000

T12 3 12767 737 12500
821 B T12 1 11700 . 11700

G T12 3 11167 1041 11500
821-1 B T12 1 11400 . 11400

G T12 3 11767 404 12000
PC-9A A T10A 11 14682 679 14400

B T10A 1 13200 . 13200
D T10A 1 13888 . 13888
F T10A 2 14550 354 14550
G T10A 5 15440 1378 14900

PC10B B T12 1 11800 . 11800
D T12 1 11575 . 11575

PC10E B T12 3 11767 379 11600
D T12 2 12100 104 12100
G T12 1 11700 . 11700

Analysis Variable : MRV

IND type N Mean stdev Median
820-1 T10A 2 13300 707 13300
820-2 T10A 52 13162 582 13100

T12 9 12605 521 12415
821 T12 4 11300 891 11600

821-1 T12 4 11675 377 11700
PC-9A T10A 20 14744 973 14750
PC10B T12 2 11688 159 11688
PC10E T12 6 11867 305 11863

Analysis Variable : MRV

Attachment 4:  Page 7 of 12



8© 2010 Chevron Oronite Companies. All rights reserved.

Two Way Analysis of Variance: 
Oil 820-2 Chartable Tests in Labs B, D, &G

Class Levels Values
LTMSLAB 3 B D G

type 2 T10A T12

Number of Observations Used 36

Class Level Information

Dependent Variable: MRV

Source DF Sum of Squares Mean Square F Value Pr > F
Model 3 2061344.58 687114.86 1.82 0.163
Error 32 12050874.42 376589.83

Corrected Total 35 14112219

R-Square Coeff Var Root MSE MRV Mean
0.146068 4.715514 613.6691 13013.83

Source DF Type III SS Mean Square F Value Pr > F
LTMSLAB 2 59966.77 29983.385 0.08 0.924

type 1 1742274.572 1742274.572 4.63 0.039

T10A 13143
T12 12605

type MRV LSMEAN
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MRV versus Time: 
Oil 820-2 Chartable Tests in Labs B, D, &G
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T-test:
Oil 820-2 Chartable Tests

type N Mean stdev Std Err Minimum Maximum
T10A 52 13162 581.7 80.664 12000 14900
T12 9 12605 521.4 173.8 12019 13600

Diff (1-2) 556.8 573.9 207.2
type Method Mean Std Dev
T10A 13162 13000 13324 581.7 487.5 721
T12 12605 12205 13006 521.4 352.2 999

Diff (1-2) Pooled 556.8 142.2 971.3 573.9 486.4 700
Diff (1-2) Satterthwaite 556.8 138.2 975.3

95% CL Mean 95% CL Std Dev

Method Variances DF t Value Pr > |t|
Pooled Equal 59 2.69 0.0093

Satterthwaite Unequal 11.733 2.91 0.0135

Method Num DF Den DF F Value Pr > F
Folded F 51 8 1.24 0.7951

Equality of Variances
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MRV versus Time: 
Oil 820-2 Chartable Tests All Labs
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