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Introduction

• RELAP5-3D was created by various developers over the course of many 
years. This has led to inconsistencies in the conversion factors for 
converting between British and SI units. 

• Individual subroutines have their own conversion factors. 
• The conversion factors are the same across subroutines but having them 

set in many locations can lead to errors/inconsistency.
• Internal code calculations are performed in SI units. 
• The code allows users to enter their input in either units. If entered in 

British units, the code uses conversion factors to transform the entries into 
SI units. 

• Users can also elect to receive output in either SI or British units. If the 
output is requested to be in British units, the code converts the SI (internal) 
calculation values into British units before printing the output.



Introduction, cont.

• The National Institute of Standards and Technology (NIST) releases 
standardized conversion factors between the units. 

• The conversion factors in RELAP5-3D were compared against the NIST 
documentation (Reference 1), and some slight discrepancies were found 
(typically in precision). 

• To standardize the conversion factors, a new module was created. Each of 
the conversion factors were assigned a unique variable name that are used 
by the separate routines. 

• These unit conversion factors are referenceable values, defined by NIST. 

• The existing unit conversion factors used throughout the code have been 
replaced with the values stored in the new module: unitmod.F.



Procedure

• The unit conversions are primarily performed in either the read-level 
routines (where input is read in from an input deck) or in routines 
that process code output. 

• Subroutine irequest.F is used to generate output for plots and minor 
edits. This routine also stores various hard-coded unit conversion 
factors. 

• The unit conversion factors found in irequest.F were used to identify 
factors needing to be addressed. These factors were compared 
against the NIST documentation, then set in accordance with the 
documentation.



Coding Modifications

• Module unitmod.F

• The unit conversion factors found throughout the code are stored in 
the new module unitmod.F. 

• Conversion factors were added to the module one at a time.

• As new conversion factors were added to the module, a search and 
replace (with the proper variable) was performed in the code so that 
only the conversion factors stored in unitmod.F are used. 

• The unit conversion for temperature is handled with an equation. In 
the case of temperature, only the additive constant is added to 
unitmod.F. 



Coding Modifications, cont.



Coding Modifications, cont.

• Example conversion factors found in rpipe.F.

• ft – 0.3048

• ft2 – 9.290304e-2

• ft3 – 2.831685e-2

• eng – 2.326e3

• psia – 6.894757e3

• degf2 – 255.3722222222

• xlbsec – .45359237



Codeing Modifications, cont.

• 49 subroutines were modified. 

• This includes all component “read” routines and all output specific 
routines.



Results

• The code changes were tested using the verification test set [2]. 

• This test set was constructed to extensively test the RELAP5-3D code 
to identify the effect of the code changes. 

• The verification test set consisted of 59 cases. 

• All cases involving British units for input values were expected to 
differ from the unmodified version, due to changes in the conversion 
factors. 

• Cases with SI input are minorly affected by the conversion factors 
prior to being run (i.e., conversion from degrees to radians).



Results

• After running the test cases, differences were observed in all the cases 
involving British unit inputs (18 cases total). 

• Differences were also observed in three other cases: l2-5-emA, pitch, and 
valve. 

• The differences were evaluated by adding subroutine changes one at a 
time to determine the source of the differences. 

• The differences seen in case “l2-5-emA” were caused by the changes to the 
conversion factors used in subroutine chfapk.F (which used limited 
precision previously). 

• The differences in cases “pitch” and “valve” are due to the additional 
precision added in converting between radians and degrees.



Conclusions

• The RELAP5 code was modified to use a centralized module to store 
conversion factors. 

• These factors replaced the factors used in individual subroutines. 

• The changes were tested using the verification test set to determine 
how the results were affected. 

• All cases involving British input were found to have changed, as 
expected. 

• Cases l2-5-emA, pitch, and valve were found to have changed due to 
changes in the precision of the conversion factors.
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