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Role of RFSP and General 
Capabilities

• Solves the two-group 3D diffusion equations by a finite 
difference iterative technique using cell-centre fluxes.

• Capable of generating nominal power distributions and 
simulating reactor operations, including refuelling and burnup 
steps as well as time dependent transients.

• It allows variable mesh spacings.
• It can use, at any boundary, extrapolated boundary conditions 

or symmetric boundary conditions.
• It is of modular design.
• Reactivity devices and structural materials are represented by 

incremental cross-sections which are added to the fuel cross-
sections of the affected lattice cells.
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Types of Simulations
*TIME-AVER

Time-Average Calculations:
• The fuel cross-sections are averaged over the 

residence (dwell) time of the fuel at each point in 
the core.

• Accounts for fuelling scheme
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Types of Simulations (con’t)
*INSTANTAN

Instantaneous Calculations:
• random age distribution (based on time average 

beginning and end of cycle)

• produces hot spots
• patterned age distribution
• starting point for equilibrium fuelling study

ω ω ω ω( , , )i j k = 1 2 1(k) + f(i, j) ( (k) - (k))
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Types of Simulations (con’t)
*SIMULATE

Core Tracking
• time history of the flux and power distributions is 

calculated at discrete time steps with the irradiation 
distribution incremented from the previous step using 
the previous flux distribution

During design stage:
• used to simulate the initial transient from startup to 

equilibrium
• used to investigate the effect of various fuelling rules
• to obtain accurate estimates of maximum powers, 

discharge burnups, etc.
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Types of Simulations (con’t)
*SIMULATE

During reactor operation:
• to obtain bundle power, channel power, and 

bundle irradiation histories use to:
− select channels for refuelling
− ensure that channel and bundle powers are kept 

within specified limits
− evaluate burnup
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“Quasi-Static” Simulations
*TIME-AVER or *SIMULATE

“Quasi-static” calculations used to predict the static 
core conditions at specific times in a slow 
transient, such as that associated with changes in
Xe-135 concentration.

This type of calculation solves:
− the two-group time-independent neutron diffusion 

equation and,

− the time-dependent I-135/Xe-135 kinetics equations
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“Quasi-Static” Simulations 
Cont…

Uses:
− To follow the time variation of the spatial 

distributions of Xe-135 concentration following a 
power manoeuvre, device movement, or refuelling 
operation.

− To mimic the actions of the zone-control system 
(bulk and spatial control)
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Kinetics Simulations
*CERBERUS

Kinetics calculations analyze the time-dependent 
behaviour of the reactor flux distribution.

Main applications:
− large-loss-of-coolant accident
− pressure-tube rupture
− main steam line break

Kinetics calculations must take into account 
delayed-neutron effects.
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RFSP Data Base

• Modules communicate through direct access 
(database) file

• Hierarchical structure
• Up to 7 levels
• Up to 40 records and/or subindices per level
• All model data stored, minimizing input 

requirements
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Communication with Other Codes 
or Platforms

• *RMICASCII, *WMICASCII
− read and write direct access file in ASCII format

• *RNSES, *WNSES
− read and write direct access file to NSES ASCII format 

(for link to HQSIMEX)
• *NUCIRCLNK

− read coolant properties from NUCIRC and write bundle 
powers to NUCIRC
*CERBERUS, *CERBRRS

− links to CATHENA, FIREBIRD, SOPHT, NUCIRC
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RFSP Direct-Access File

• Hierarchical or tree-like organizational structure.
• Local direct-access file called “STORE”.
• Composed of indices and records.
• Up to 7 levels of indices.
• Under any index may be combined total of 40

subindices and records.
• Move from lowest-level (Level-1) index to higher-and 

higher-level subindices.
• Not all records are at the same level.
• Records and index identified by 10-character 

alphanumeric name.
• Names need be unique only within an index.
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Example of the Structure of a Direct-
Access File
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• The system of indices is used to gain access to any record 
by giving the proper sequence of indices, from lowest level 
to highest level, leading to that record.

• [Note:  Since names are not necessarily unique, the user 
must be careful to properly identify the record desired.

• Usually the index names correspond to the module that 
creates them i.e.:
*DATA GEOMETRY creates GEOMETRY index
*DATA IRRADIATION creates IRRADIATION index
*DATA FLUX/POWER creates FLUX/POWER index
*SIMULATE creates SIMULDATA index

• Each index contains names, lengths, and addresses of its
subindices and records.

• Also index can be used to store information, 6 words called 
the IDENT array, displayed by *PRINT MASS
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• Modules *DELETE and *STORE can be used to delete or copy, 
respectively, records or whole indices (including everything 
under them) e.g.,:
*STORE
FROM FLUX/POWERPOWERS
TO REFORM FLUX/POWERPOWERS
*DELETE FLUX/POWERPOWERS CHANNEL

• *PRINT can be used to print most records (without listing the 
complete path) and in some cases whole indices and everything 
below them:
*PRINT GEOMETRY
*PRINT IRRADIATION
*PRINT PHYS PARMS
*PRINT DIMENSIONS (no need for GEOMETRY)
Exception is *SIMULATE records:
*PRINT RECORD   SIMULDATA REACTOR  ENERGY
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*USE DAF/*MAKE DAF vs. *READ 
TAPE/RITE Tape

Advantages of *USE DAF/MAKE DAF
• RFSP data base is saved as a direct-access file
• Better than copying “STORE” file since name is shown 

in output file
• Faster
• Full path names can be given (70 characters available)
Disadvantages of *USE DAF/*MAKE DAF
• File size large
• For calculations where file keeps growing e.g. 

*SIMULATE, *CERBERUS or *CERBRRS may be 
unusable with limited disk space
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USE DAF/*MAKE DAF vs. *READ 
TAPE/RITE Tape (con’t)

Advantages of *READ TAPE/*RITE Tape
• File size is kept to minimum; *DELETE can be used to 

control size
• Can be used to merge models:

*READ TAPE file 1
*READ TAPE file 2 TEMP
*STORE
FROM TEMP GEOMETRY
TO GEOMETRY
*DELETE TEMP



Pg 22

USE DAF/*MAKE DAF vs. *READ 
TAPE/RITE Tape (con’t)

Disadvantages of *READ TAPE/*RITE Tape
• Slower because direct-access file must be created each 

time from sequential file
• File name limited to 10 characters


