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This	  material	  is	  based	  upon	  work	  supported	  by	  the	  Department	  of	  Energy	  under	  Award	  Number	  DE-‐NE0000583. 
  

This	  report	  was	  prepared	  as	  an	  account	  of	  work	  sponsored	  by	  an	  agency	  of	  the	  United	  States	  Government. 
Neither	  the	  United	  States	  Government	  nor	  any	  agency	  thereof,	  nor	  any	  of	  their	  employees,	  makes	  any	  warranty,	  express	  or	  implied,	  or	  assumes	  any	  legal	  liability	  or	  responsibility	  for	  the	  
accuracy,	  completeness,	  or	  usefulness	  of	  any	  informaPon,	  apparatus,	  product,	  or	  process	  disclosed,	  or	  represents	  that	  its	  use	  would	  not	  infringe	  privately	  owned	  rights.	  Reference	  herein	  

to	  any	  specific	  commercial	  product,	  process,	  or	  service	  by	  trade	  name,	  trademark,	  manufacturer,	  or	  otherwise	  does	  not	  necessarily	  consPtute	  or	  imply	  its	  endorsement,	  
recommendaPon,	  or	  favoring	  by	  the	  United	  States	  Government	  or	  any	  agency	  thereof.	  The	  views	  and	  opinions	  of	  authors	  expressed	  herein	  do	  not	  necessarily	  state	  or	  reflect	  those	  of	  the	  

United	  States	  Government	  or	  any	  agency	  thereof. 
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Overview 

§ NRC	  Requirements	  
§ Uncertainty	  Analysis	  Process	  
§ What	  is	  RelapManager?	  
§ Benefits	  of	  RelapManager	  
§ Development	  Status	  
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NRC Requirements 

IdenPfy	  exisPng	  
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NRC Requirements 

§  Regulatory	  Guide	  1.203,	  10	  CFR	  50.46(a)1(i)	  	  
§  UncertainDes	  in	  the	  analysis	  method	  and	  

inputs	  must	  be	  idenDfied	  and	  assessed	  so	  that	  
“uncertainty	  in	  the	  calculated	  results	  can	  be	  
es1mated”	  

§  B&W	  mPower	  should	  be	  able	  to	  provide	  “high	  
level	  of	  probability”	  that	  key	  figures-‐of-‐merit	  
shall	  not	  be	  exceeded/jeopardized	  
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Uncertainty Analysis Process 

§  Demonstrate	  and	  quanDfy	  conservaDsms	  
in	  design	  basis	  method	  

§  Analyze	  model	  parameters	  for	  a	  specific	  
phenomena	  

§  Use	  Monte	  Carlo	  simulaDon	  for	  samples	  
§  QuanDfy	  results	  and	  determine	  
probability	  

§  Time	  expended=$	  expended	  

Oh	  
no!	  
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What is RelapManager? 

	  
§  Windows	  desktop	  applicaDon	  
§  Developed	  in	  Visual	  Studio	  in	  VB.Net	  
§  XML	  schema	  defines	  document	  
architecture	  and	  data	  rules	  

§  Input	  file	  -‐>	  XML	  -‐>	  various	  rendiDons,	  
including	  HTML,	  RTF,	  Word,	  and	  Relap	  
Input	  deck	  
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§  Users	  
§  SA&M	  personnel	  
§  OperaPons	  and	  IntegraPon	  	  

§  Sogware/Hardware	  Interfaces	  
§  Pu`y	  or	  Cygwin	  

§  Linux	  Cluster	  
§  Altova	  XML	  engine	  
§  MS	  Chart	  

Used	  w/in	  RM	  

External	  

What is RelapManager? 
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What is RelapManager? 

§  FuncDons	  
§  Input	  deck	  error-‐checking	  
§  ExecuPng	  RELAP5-‐3D	  
§  Graphing	  of	  results	  
§  Performing	  uncertainty/sensiDvity	  
analyses	  

§  CreaPng	  analysis	  reports	  
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Project Files 
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.i	  -‐>	  XML	  

XML	  

.rlp	  file	  
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Valve	  Posi+on	  
(certain	  valves)	  

Volume	  Control	  Flag	  
tlpvbfe	  

Fluid	  Op+ons	  

Trip	  Rela+onships	  

Thermodynamic	  
state	  IC	  

Examples of Constraints 
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Main Editing Form 
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typpwr.i-‐comp	  200	  
VolumeNumber	   Segment	   XArea	   XLength	   Volume	   Azimuth	   VerPcalAngle	  

1	  	  	   5.14	   3.339	  	  	   	  	   	  	  
4	  	  	   4.587	   0	   32	  	  	   0	  
5	  	  	   0	   5.418	   27.079	  	  	   34	  
3	  	  	   	  	   4.362	   0	  	  	   	  	  
2	  	  	   	  	   	  	   	  	   	  	   	  	  
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Graphing of Results 
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Aptplot	  

RelapManager	  

*run	  was	  extended	  to	  1000	  secs	  
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Specify	  a	  seed	  to	  reproduce	  specific	  case	  

Defining Uncertainties 
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#Job1	  
cp	  typpwr.rlp	  typpwr_1.rlp	  
sed	  's/%VAR1%/3.535556E+09/g'	  
<typpwr_1.rlp>	  temp.rlp	  
cp	  temp.rlp	  typpwr_1.rlp	  
#Queue	  the	  Job	  	  
qsub	  -‐V	  -‐d	  `pwd`	  	  -‐N	  Relap5.typpwr_1	  -‐j	  oe	  ./
typpwr_1.sh	  
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Add	  criteria	  per	  
analysis	  
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Report Generation	  
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Html	  document	  

Word	  document	  
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Benefits of RelapManager 

§  Integral	  analysis	  tool	  
§  Maintains	  funcDon	  and	  integrity	  of	  
RELAP5-‐3D	  

§  Performs	  uncertainty/sensiDvity	  analyses	  
§  Improves	  post-‐processing	  uncertainty	  
results	  

§  Promotes	  efficiency	  and	  produc1vity!	  
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Development Status 
§  Phase	  1	  
§  SRS	  and	  SVVP	  

§  Phase	  2	  
§  SDS	  

§  Phase	  3	  
§  Source	  code,	  User	  Manual,	  test	  cases	  

§  Phase	  4	  
§  TesPng	  

§  Phase	  5	  
§  Approval	  and	  release-‐ready	  to	  use!	  
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Questions? 


