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• MOV Performance Prediction Methodology (PPM) is a 
validated method for determining the required thrust or 
torque to stroke gate, globe and butterfly valves under 
design basis conditions

• USNRC has evaluated PPM Software Versions 1.0 

Background
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through 3.3

• In 2008, EPRI developed PPM Version 3.4 

• EPRI 1018298, Addendum 8 to EPRI TR-103237-R2, 
details the Version 3.4 software changes

• Summary of these changes is outlined in this 
presentation 



Summary of Changes in Version 3.4

• Error Notice 2008-1:  Water Inertia Calculations

• Information Notice 2008-1:  Water Inertia Effects

• Increased Accuracy of PPM Predictions

• Expanded Applicability for Valves in Air Systems
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• Suppression of Compressible Flow Rates for BFM 
Steam Method

• Correction of Minor Software Usability Error

• Other Minor Changes



Error Notice 2008-1: Water Inertia 
Calculations

• Error Notice 2008-1 issued to licensees Sept. 2008

– Upstream pressure is not adjusted for upstream water 
inertia effects (Note: Valve DP is properly adjusted)

– Potential non-conservatism in calculation of stem 
rejection load
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rejection load

– Affects gate and globe valves modeled using the 
Equivalent Resistance Method (ERM)

– Applicable to Software Versions 1.0, 3.1, 3.2, 3.3

PPM Version 3.4 correctly applies inertia effects to 
upstream pressure values predicted by the software.



Information Notice 2008-1: Water Inertia 
Effects

• Information Notice 2008-1 issued to licensees Sept. 2008

– Item 1: Potential overly-conservative DP prediction due 
to downstream water inertia effects
• Software Versions 1.0 through 3.3

– Item 2: Output plots do not include water inertia (Note:
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– Item 2: Output plots do not include water inertia (Note: 
output data tables DO include water inertia)
• Software Versions 1.0, 3.1, 3.2, 3.3

– Errors do NOT result in non-conservative predictions

PPM Version 3.4 corrects over-prediction of DP due to 
water inertia and includes effects of water inertia in 
output plots of pressure data.



Increased Accuracy of PPM Predictions

• System Flow Module (SFM) of PPM software uses an 
iterative scheme to solve a system of equations for the 
DP across the valve, the upstream pressure, and flow 
through the valve at each stroke position

• In Software Versions 1.0 through 3.3 the SFM has an 
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g
iterative convergence criteria of 2.0 psi or 0.1% of 
maximum DP, whichever is greater

PPM Version 3.4 improves the convergence criteria
to 0.1 psi or 0.1% of maximum DP, whichever is
greater.  



Expanded Applicability for Valves in Air 
Systems

• In Software Versions 1.0 through 3.3, users of BFM 
Steam Method instructed to model air as steam

PPM Version 3.4 allows user to explicitly model air in
BFM Steam Method.
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Suppression of Compressible Flow Rates 
for BFM Steam Method

• BFM Steam Method conservatively applies full design 
basis DP across the valve for the entire stroke to ensure 
a bounding hydrodynamic torque profile

• Predicted compressible flow rate data are not meaningful

• Software Versions 1 0 through 3 3 allowed users to view
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Software Versions 1.0 through 3.3 allowed users to view 
flow rate data in output reports and plots, but instructed 
users to ignore this data

PPM Version 3.4 suppresses compressible flow rate
data from BFM Steam Method in output reports and
plots.



Correction of Software Usability Error

• In Software Versions 3.1, 3.2, 3.3, the Windows User 
Interface Module (WUIM) gives an error message and 
does not perform a prediction under a specific set of 
circumstances associated with automated calculation of 
the input parameter “Valve Inlet Diameter” for a butterfly 
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valve evaluation  

• Error is a software usability error and does NOT affect 
PPM prediction results

PPM Version 3.4 corrects this software usability error.



Other Minor Changes

• Revised format of PPM prediction report to address 
issues discussed in Information Notice 2008-2

• Added new warning message to indicate when non-
choked flow occurs during a prediction using the BFM 
Steam Method (BFM Steam Method is only applicable to 
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( y pp
evaluations with choked flow for the entire stroke)

• Updated software user interface text, electronic Help 
files, and User Manual to reflect the revisions in Version 
3.4 software  
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