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Summary

• Severity shift in the ISBV156 test (822-2) around July/August 2024
• Shift is still within the current LTMS performance range (results are severe of target)

• Current (n=11) and updated (n=24) targets below
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ISBV156
Oil n mean s mean s mean s mean s

11 3.07 0.271 6.09 0.301 6.46 0.293 14125 827.9
24 2.91 0.258 5.99 0.315 6.37 0.338 14547 719.9

Soot @15 cSt MRVSoot @4 cSt Soot @12 cSt

822-2

ISBV108
Oil n mean s mean s mean s mean s

11 3.81 0.220 4.40 0.257 4.48 0.296 7522 373.5
24 3.76 0.195 4.37 0.232 4.45 0.251 7494 428.4

834

Soot @4 cSt Soot @12 cSt Soot @15 cSt MRV



ISBV156 RO 822-2
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ISBV156 RO 822-2 by lab
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ISBV108 RO 834
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ISBV108 RO 834 by lab
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industry control charts
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appendix
statistical models
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ISBV156 (RO 822-2)
N=24
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soot at 4cSt viscosity increase fixed model
822-2
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soot at 12cSt viscosity increase fixed model
822-2
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soot at 15cSt viscosity increase fixed model
822-2
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MRV viscosity fixed model
822-2
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random effects model
822-2
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Soot4
Random EffectVar Ratio SQRootVar ComponentStd Error 95% Lower95% UpperWald p-ValuePct of Total
Labstand 0.631747 0.025794 0.021194 -0.01575 0.067334 0.2236 38.716
Residual 0.202 0.04083 0.013713 0.023227 0.089929 61.284
Total 0.258 0.066624 0.023679 0.036858 0.155147 100
Soot
Random EffectVar Ratio SQRootVar ComponentStd Error 95% Lower95% UpperWald p-ValuePct of Total
Labstand 0.949423 0.048322 0.03849 -0.02712 0.123761 0.2093 48.703
Residual 0.226 0.050896 0.017557 0.028579 0.115027 51.297
Total 0.315 0.099219 0.039572 0.051676 0.262712 100
Soot15
Random EffectVar Ratio SQRootVar ComponentStd Error 95% Lower95% UpperWald p-ValuePct of Total
Labstand 0.899901 0.054181 0.0454 -0.0348 0.143165 0.2327 47.366
Residual 0.245 0.060208 0.02101 0.033615 0.13763 52.634
Total 0.338 0.114389 0.045991 0.059317 0.305858 100
MRV
Random EffectVar Ratio SQRootVar ComponentStd Error 95% Lower95% UpperWald p-ValuePct of Total
Labstand 0.251064 104015.1 125130 -141235 349265.4 0.4058 20.068
Residual 643.659 414296.5 137746.4 236833.2 903873.5 79.932
Total 719.939 518311.6 163364.4 303839 1077759 100



ISBV108 (RO 834)
N=24
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soot at 4cSt viscosity increase fixed model
834
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soot at 12cSt viscosity increase fixed model
834
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soot at 15cSt viscosity increase fixed model
834
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MRV viscosity fixed model
834
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random effects model
834
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Soot4
Random EffectVar Ratio SQRoot Var ComponentStd Error 95% Lower95% UpperWald p-ValuePct of Total
LabStand 0.189367 0.006026 0.009399 -0.0124 0.024447 0.5215 15.922
Residual 0.178 0.03182 0.010751 0.018049 0.070482 84.078
Total 0.195 0.037845 0.011849 0.022254 0.078243 100
Soot
Random EffectVar Ratio SQRoot Var ComponentStd Error 95% Lower95% UpperWald p-ValuePct of Total
LabStand -0.05318 -0.00285 0.007404 -0.01736 0.011661 0.7002 0
Residual 0.232 0.05361 0.017561 0.030865 0.115366 100
Total 0.232 0.05361 0.017561 0.030865 0.115366 100
Soot15
Random EffectVar Ratio SQRoot Var ComponentStd Error 95% Lower95% UpperWald p-ValuePct of Total
LabStand -0.0498 -0.00315 0.008141 -0.0191 0.01281 0.6992 0
Residual 0.251 0.063171 0.020396 0.036619 0.134172 100
Total 0.251 0.063171 0.020396 0.036619 0.134172 100
MRV
Random EffectVar Ratio SQRoot Var ComponentStd Error 95% Lower95% UpperWald p-ValuePct of Total
LabStand 0.877769 85806.51 72410.15 -56114.8 227727.8 0.236 46.745
Residual 312.7 97755.23 33851.51 54786.04 221765.7 53.255
Total 428.4 183561.7 73755.16 95219.38 490429.9 100



Soot at 6cSt 
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Reference Oil Plots 4cst vs 6cst
• It is unsettling that the Poor RO (834) has higher Soot than the Borderline RO (822: 15W-40) at 4cst



LTMS Targets for SOOT at 6cSt

Oil n mean s
11 4.38 0.315
24 4.25 0.288

Soot @6 cSt

822-2
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Oil n mean s
11 4.07 0.219
24 4.05 0.200

834

Soot @6 cSt

Used the same dataset and techniques used in setting targets 
for 4cst, 12cst, 15cst and MRV



ISBV156 RO 822-2
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ISBV156 RO 822-2
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ISBV108 RO 834
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ISBV108 RO 834 by lab
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Models for Soot at 6cSt RO 822-2
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Soot6
Random EffectVar Ratio SQRootVar ComponentStd Error 95% Lower95% UpperWald p-ValuePct of Total
Labstand 0.770292 0.036204 0.028479 -0.01961 0.092022 0.2036 43.512
Residual 0.217 0.047001 0.015874 0.026666 0.10407 56.488
Total 0.288 0.083205 0.030827 0.045065 0.202448 100



Models for Soot at 6cSt RO 834
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Soot6
Random EffectVar Ratio SQRoot Var ComponentStd Error 95% Lower95% UpperWald p-ValuePct of Total
LabStand 0.129409 0.004573 0.009813 -0.01466 0.023807 0.6412 11.458
Residual 0.188 0.035339 0.012123 0.019897 0.079435 88.542
Total 0.200 0.039912 0.012286 0.023651 0.081337 100



BONUS:  T8-E/ISBVIS Matrix

• We need to be prepared for different types of results
• Foolish to think that everything will work out at 4cst

• Technology 1 as a 15W-40 may be run in the T8-E to help establish 
correlation between the T8-E and ISBVIS

• ISBVIS Target Estimates for T1 as a 15W-40

Technology Grade Base Oil LS Mean 4cst LS Mean 5cst LS Mean 6cst
1 15W-40 IIA 2.49 2.81 3.04
1 15W-40 IIC 2.79 3.13 3.38
1 15W-40 IIE 2.72 3.06 3.28
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