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OilCon Data Review
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Oil Consumption - Data Review
• Ln[OCFNL] Plot shown below

• Includes multiplicative ICF of 0.907 & with RO821-X re-blends, exclusively
• Delo 50/50 results on current Liner/Ring/Piston batch appears higher

Delo 50/50 Coolant
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Ln(OCFNL) Data Review with Coolant Factor
• Analysis of Ln[OCFNL ] with corrected data [current ICF = 0.907]

• Includes RO821-X data, exclusively
• Includes Liner/Ring/Piston Hardware and Delo 50/50 coolant in the model
• Hardware and Coolant factor are significant
• Evaluation of expanded estimates with current hardware and Delo 50/50 coolant indicates that the predicted 

Ln(OCFNL) differs by 0.022 as compared to target
• Refer to Appendix E for details



Classified as Confidential

Ln(OCFNL) Data Review without Coolant Factor
• Analysis of Ln[OCFNL ] with corrected data [current ICF = 0.907]

• Includes RO821-X data, exclusively 
• Includes Liner/Ring/Piston Hardware in the model
• Hardware is not significant
• Evaluation of expanded estimates with current hardware indicates that the predicted Ln(OCFNL) differs by 0.049 

as compared to target
• Refer to Appendix F for details
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Oil Consumption - Data Review
• Update Oil Consumption ICF?

• Evaluation of expanded estimates on current hardware indicates that the 
current ICF is correcting the OC to near target value

• Recommend no change to OC ICF at this time
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PB Data Review - with Coolant Factor
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PBFNL- Data Review
• Ln[PBFNL] (with current ICF) data plot shown below

• Includes RO821-X data, exclusively
• Pb ICF function based on †Oil Consumption 
• Delo 50/50 results on the current Con-Rod-Bearing (Z/Q) batch appear lower

Delo 50/50 Coolant

† Current Pb ICF Equation:
      If OC100-300 > 65.0:
 PbFNLcor = exp(Ln(Pb)  + (65 – OC100-300) x 0.03234)
      else:
 PbFNLcor = Pb

Current Target
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PBFNL- Data Review with Coolant Factor
• Ln[PBFNL] ICF corrected data analysis:

• Includes RO821-X data, exclusively
• Effect related to Delo 50/50 coolant is significant
• LSMeans for current hardware [Z/Q] & Delo 50/50 coolant is 0.619 lower than target
• Option: Consider additional ICF of +0.619 to Ln[PBFNL]1

Note 1: Please refer to Appendix A for more details
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PBFNL- Data Review with Coolant Factor
• Ln[PBFNL ] ICF correction equation (Delo 50/50 Coolant & Z/Q Hardware):

 If OC100-300 > 65.0:
  PbFNLcor = exp(Ln(Pb) + (65 – OC100-300) x 0.03234 + 0.619)
      else:
  PbFNLcor = exp(Ln(Pb) + 0.619)
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PBFNL – Data Review with Coolant Factor
• Ln[PBFNL ]  with revised ICF shown below

Delo 50/50 Coolant

Revised Pb ICF Equation (Delo 50/50 Coolant & Z/Q Hardware):
      If OC100-300 > 65.0:
 PbFNLcor = exp(Ln(Pb)  + (65 – OC100-300) x 0.03234 + 0.619 )
      else:
 PbFNLcor = exp(Ln(Pb) + 0.619)

Current Target
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PB2FNL Data Review with Coolant Factor
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PB2FNL Data Review with Coolant Factor
• Ln[PB2FNL ] data plot shown below

• Includes ICF function based on Oil Consumption 
• Delo 50/50 results on the current Con-Rod-Bearing [Z/Q] batch appear lower

Delo 50/50 Coolant

Current Pb2 ICF Equation:
      If OC100-300 > 65.0:
 Pb2FNLcor = exp(Ln(Pb2) + (65 – OC100-300) x 0.04089)
      else:
 Pb2FNLcor = Pb2

Current Target
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PB2FNL Data Review with Coolant Factor
• Ln[PB2FNL ] ICF corrected data analysis

• Significance of Coolant factor is marginal (p = 0.075)
• LSMeans for current hardware [Z/Q] & Delo 50/50 coolant is 0.979 lower than target
• Option: Consider additional ICF of +0.9793 to Ln[PB2FNL]

Note 3: Please refer to Appendix C for more details
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PB2FNL Data Review with Coolant Factor
• Ln[PB2FNL ] ICF correction equation (Delo 50/50 Coolant & Z/Q Hardware):

 If OC100-300 > 65.0:
  Pb2FNLcor = exp(Ln(Pb2) + (65 – OC100-300) x 0.04089 + 0.979)
      else:
  Pb2FNLcor = exp(Ln(Pb2) + 0.979)
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PB2FNL Data Review with Coolant Factor
• Ln[PB2FNL ]  with revised ICF shown below

Delo 50/50 Coolant

Revised Pb2 ICF Equation (Delo 50/50 Coolant & Z/Q Hardware):
      If OC100-300 > 65.0:
 Pb2FNLcor = exp(Ln(Pb)  + (65 – OC100-300) x 0.04089 + 0.979)
      else:
 Pb2FNLcor = exp(Ln(Pb) + 0.979)

Current Target
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Analysis Summary Highlights – with Coolant Factor

• PBFNL ICF Options:
• Do nothing – let current SA’s adjust for the mild shift in performance
• Add 0.619 to current ICF – if SP selects Delo 50/50 & hardware [Z/Q] based 

model 

• PB2FNL ICF Options:
• Do nothing – let current SA’s adjust for the mild shift in performance
• Add 0.979 to current ICF – if SP selects Delo 50/50 & hardware [Z/Q] based 

model 
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PB Data Review - without Coolant Factor
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PBFNL- Data Review without Coolant Factor
• Ln[PBFNL ] ICF corrected data analysis

• Hardware factor is significant
• LSMeans for current hardware [Z/Q] is 0.409 lower than target
• Option: Consider additional ICF of +0.409 to Ln[PBFNL]2

Note 2: Please refer to Appendix B for more details
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PBFNL- Data Review Without Coolant Factor
• Ln[PBFNL ] ICF correction equation (Z/Q Hardware):

 If OC100-300 > 65.0:
  PbFNLcor = exp(Ln(Pb) + (65 – OC100-300) x 0.03234 + 0.409)
      else:
  PbFNLcor = exp(Ln(Pb) + 0.409)
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PBFNL – Data Review without Coolant Factor
• Ln[PBFNL ]  with revised ICF shown below

Delo 50/50 Coolant

Revised Pb ICF Equation (Z/Q Hardware):
      If OC100-300 > 65.0:
 PbFNLcor = exp(Ln(Pb)  + (65 – OC100-300) x 0. 0.03234 + 0.409)
      else:
 PbFNLcor = exp(Ln(Pb) + 0.409)

Current Target
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PB2FNL Data Review without Coolant Factor
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PB2FNL Data Review without Coolant Factor
• Ln[PB2FNL ] ICF corrected data analysis

• Lack of significance of contrasts of [Z/Q] batch vs. target hardware batches (p > 0.05)
• LSMeans for current hardware [Z/Q] is 0.718 lower than target
• Option: Consider additional ICF of +0.7184 to Ln[PB2FNL]

Note 4: Please refer to Appendix D for more details
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PB2FNL Data Review without Coolant Factor
• Ln[PB2FNL ] ICF correction equation (Z/Q Hardware):

 If OC100-300 > 65.0:
  Pb2FNLcor = exp(Ln(Pb2) + (65 – OC100-300) x 0.04089 + 0.718)
      else:
  Pb2FNLcor = exp(Ln(Pb2) + 0.718)
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PB2FNL Data Review without Coolant Factor
• Ln[PB2FNL]  with revised ICF shown below

Delo 50/50 Coolant

Revised Pb ICF Equation (Z/Q Hardware):
      If OC100-300 > 65.0:
 Pb2FNLcor = exp(Ln(Pb)  + (65 – OC100-300) x 0.04089 + 0.718 )
      else:
 Pb2FNLcor = exp(Ln(Pb) + 0.718)

Current Target
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Analysis Summary Highlights

• PBFNL ICF Options:
• Do nothing – let current SA’s adjust for the mild shift in performance
• Add 0.409 to current ICF – if SP selects hardware [Z/Q] based model 

• PB2FNL ICF Options:
• Do nothing – let current SA’s adjust for the mild shift in performance
• Add 0.718 to current ICF – if SP selects hardware [Z/Q] based model 
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Appendix A
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PBFNL ICF (with coolant factor):
Expanded Estimates
Term Estimate Std Error t Ratio Prob>|t| Total
Intercept 2.953744 0.117124 25.22 <.0001 1 2.953744
IND 2[ PC10E/ 821] -0.17745 0.16785 -1.06 0.2927 1 -0.17745
IND 2[ 821-1] 0.069605 0.089037 0.78 0.436
IND 2[ 821-2] 0.060553 0.085632 0.71 0.4809
IND 2[ 821-3] 0.113082 0.108112 1.05 0.2978
IND 2[ 821-4] -0.06579 0.112966 -0.58 0.5615
LTMSLAB[ A] -0.05339 0.053021 -1.01 0.3161 0.25 -0.01335
LTMSLAB[ B] 0.060093 0.058463 1.03 0.3062 0.25 0.015023
LTMSLAB[ D] -0.20068 0.062542 -3.21 0.0017 0.25 -0.05017
LTMSLAB[ F] 0.04628 0.111079 0.42 0.6777
LTMSLAB[ G] 0.063208 0.059563 1.06 0.2909 0.25 0.015802
LTMSLAB[ I] 0.084481 0.137705 0.61 0.5408
Coolant[Delo 50/50] -0.18655 0.075952 -2.46 0.0156 1 -0.18655
Coolant[Old Coolant] 0.186551 0.075952 2.46 0.0156
ConRodBearing/MainBearing[L1/J] 0.249471 0.199443 1.25 0.2136
ConRodBearing/MainBearing[L/J] 0.334593 0.162787 2.06 0.0421
ConRodBearing/MainBearing[M/J] 0.268599 0.260964 1.03 0.3056
ConRodBearing/MainBearing[M/K] 0.135133 0.154361 0.88 0.3832
ConRodBearing/MainBearing[N/K] -0.16426 0.204436 -0.8 0.4234
ConRodBearing/MainBearing[N/L] 0.224873 0.138952 1.62 0.1084
ConRodBearing/MainBearing[P/L] 0.057992 0.202415 0.29 0.775
ConRodBearing/MainBearing[P/M] -0.30284 0.15498 -1.95 0.0532
ConRodBearing/MainBearing[R/M] -0.02773 0.112606 -0.25 0.8059
ConRodBearing/MainBearing[S/M] -0.13761 0.255297 -0.54 0.5909
ConRodBearing/MainBearing[T/M1] 0.042178 0.153019 0.28 0.7833
ConRodBearing/MainBearing[U/M1] -0.21207 0.254274 -0.83 0.406
ConRodBearing/MainBearing[U/M2] -0.37962 0.258067 -1.47 0.1441
ConRodBearing/MainBearing[W/N] 0.036382 0.111478 0.33 0.7448
ConRodBearing/MainBearing[X/O] -0.13236 0.168056 -0.79 0.4326
ConRodBearing/MainBearing[Y/P] 0.077029 0.180101 0.43 0.6697
ConRodBearing/MainBearing[Z/Q] -0.06975 0.207551 -0.34 0.7374 1 -0.06975

Target Pb
Estimated PbFNL with Delo & Z/Q Hardare = 2.487 3.106

Multiplicative ICF = 1.249
Additive ICF = 0.619

Options:
Y/P & Delo
Z/Q & Pen Cool
Y/P & Pen Cool
Option 1: Z/Q & Delo
Option 2: Z/Q 
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Appendix B
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PBFNL ICF without coolant factor:
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Appendix C
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PB2FNL ICF with coolant factor:
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Appendix D
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PB2FNL ICF without coolant factor:
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Appendix E
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Evaluation of OCFNL with current ICF, Delo 50/50 coolant factor, & 
current hardware = 4.11 vs. Target of 4.093
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Appendix F
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Evaluation of OCFNL with current ICF & current hardware = 4.044 
vs. Target of 4.093
 Evaluation of Expanded Estimates

Term Estimate Std Error t Ratio Prob>|t| Total
Intercept 4.113138128 0.019526021 210.7 <.0001 1 4.1131381
IND 2[ PC10E/ 821] -0.014200018 0.048653228 -0.29 0.7709 1 -0.0142
IND 2[ 821-1] 0.014705251 0.028107567 0.52 0.6019
IND 2[ 821-2] 0.018941829 0.02706505 0.7 0.4854
IND 2[ 821-3] -0.020045685 0.035916965 -0.56 0.5779
IND 2[ 821-4] 0.000598623 0.039776612 0.02 0.988
LTMSLAB[ A] 0.021014011 0.015003422 1.4 0.164 0.25 0.0052535
LTMSLAB[ B] -0.032936441 0.018221506 -1.81 0.0733 0.25 -0.0082341
LTMSLAB[ D] -0.013931274 0.019383488 -0.72 0.4738 0.25 -0.0034828
LTMSLAB[ F] -0.032101548 0.032295257 -0.99 0.3223
LTMSLAB[ G] -0.029781322 0.017934792 -1.66 0.0996 0.25 -0.0074453
LTMSLAB[ I] 0.087736575 0.040467811 2.17 0.0322
Liner/Ring/Piston[N/N/] 0.012494945 0.063004707 0.2 0.8431
Liner/Ring/Piston[P/P/] -0.022659645 0.056512784 -0.4 0.6892
Liner/Ring/Piston[R/R/] 0.044455563 0.046791798 0.95 0.3441
Liner/Ring/Piston[S/R/] -0.167010583 0.084663905 -1.97 0.051
Liner/Ring/Piston[S/T/] -0.031205818 0.037560728 -0.83 0.4078
Liner/Ring/Piston[S/T/T] -0.036581666 0.055055946 -0.66 0.5077
Liner/Ring/Piston[U/U/] 0.037383313 0.048967251 0.76 0.4468
Liner/Ring/Piston[U/U/U] 0.10490329 0.080848831 1.3 0.1971
Liner/Ring/Piston[V/U/] 0.022314242 0.031749569 0.7 0.4836
Liner/Ring/Piston[V/U/A] 0.045442979 0.046193448 0.98 0.3273
Liner/Ring/Piston[V/U/B] -0.034819847 0.036088796 -0.96 0.3367
Liner/Ring/Piston[V/U/C] -0.020927555 0.039292355 -0.53 0.5953
Liner/Ring/Piston[V/U/U] -0.012768371 0.035066444 -0.36 0.7164
Liner/Ring/Piston[V/X/D] -0.003870228 0.0334479 -0.12 0.9081
Liner/Ring/Piston[V/X/E] 0.07524888 0.051044594 1.47 0.1432
Liner/Ring/Piston[W/X/F] 0.028441794 0.036888456 0.77 0.4423
Liner/Ring/Piston[W/Y/F] -0.040841293 0.040324325 -1.01 0.3133 1 -0.0408413

Target
4.0441881 4.093 4.093

Multiplicative 1.01207

Additive -0.04881
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