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Background/Introduction

XIMAGE (X/11 Interactive Multicycle Analysis and Graphical Environment) is a Point-and-
Click loading pattern design and multicycle scoping tool. XIMAGE couples the neutronics
methodology of SIMULATE with a strong emphasis on ease-of-use and graphic visualization.
Designed to run on Unix workstations using the X11/Motif windowing system.

Separate versions of XIMAGE (BWR) and XIMAGE/SIMAN (PWR) are currently in production.

CMSBuilder is a Point-and-Click loading pattern design tool and single-cycle scoping tool that builds
on the user experience developed in XIMAGE over many years of usage. CMSBuilder couples
the advanced methodology of CMS, emphasizing ease of use and graphic visualization.
Designed to run on any OS supported for CMS.

A single version of CMSBuilder supports all LWR technologies.
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What Is CMSBuilder?

PWR

BWR

Assembly Projects
(CASMO/CMS-LINK)

Core Projects
(SIMULATE)Integration

-Base Case ("Jump-in Cycle”)
-Multiple restarts (n, n-1,...)
-Display fuel inventory
-Shuffle fuel from pool
-Depletion Schedule

-Base Case ("Jump-in 
Cycle")
-Multiple restarts (n, n-1,...)
-Display fuel inventory
-Shuffle fuel from pool
-Depletion Schedule

-Assembly Design
(enrichment, Gd, etc.)
-Custom BTFs, LHGRs
-Add to CMS library
-Merge CMS Libraries

-Assembly Design 
(enrichment, IFBA, WABA, etc.)
-Add to CMS library
-Merge CMS libraries

-Introduce new FUEL types 
from Assembly projects
-Automatically generate 
FUE.ZON and SEG.XXX
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Features

• Loosely coupled to CMS Base Codes: CASMO, CMSLINK and SIMULATE

• Wizard-driven project creation

• Focused, flexible windowed environment

• Cross platform: Windows, Linux …

• CASMO
• Graphical bundle design

• CMSLINK
• Library consolidation

• SIMULATE
• On-the-fly fresh fuel design for the core model 
• Point-and-click or drag-and-drop design core design
• Summary display of fresh and depleted fuel available
• Flexible cycle depletion
• Graphical core map with key design parameters
• Summary display of loading patterns analyzed and cycle depletion
• Loading pattern library
• Utilizes CMSView edits for output to HDF5 format
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SIMULATE Model

Creating a new 
PWR 
SIMULATE 
modeling 
project.
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SIMULATE Project Creation Wizard

User provides key 
fuel cycle design 
parameters, restart 
files, cross-section 
”pool” library, and 
neutronic 
parameters for 
SIMULATE using 
the wizard.
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On-the-Fly Fresh Fuel

Copy an existing 
assembly type as a 
template for a new 
design assembly 
type.

Define fresh fuel 
loading quantity for 
the design cycle.
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Fuel Editing

Edit existing and 
new fuel types.

Replace segments 
of previously used 
fuel assembly types 
to simulate 
burnable poison 
removal or 
insertion.
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Initiate Model Creation

Finish to start pool 
calculations, auto 
load core, and run 
the initial BOC 
case.
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CMSBuilder Window Layout

Core Design

Fuel Inventory

Summaries
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Core Design Window - Loading
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Loading

• Graphical core map 
with key parameters. 
Users select up to 3 
display items per 
assembly: Serial ID, 
Exposure, Power, 
etc.

• Shuffle fuel

• View radial nodal 
values (2x2 
intranodal mesh)
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Core Design Window - Schedule
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Schedule

• Allows users to modify the default depletion schedule
• Modify statepoint conditions, rod banks
• Add stop points
• Import depletion schedule from a restart
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Core Design Window – Fuel
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Fuel

• Copy an 
existing 
assembly type 
as a template 
for a new 
design 
assembly type.

• Adjust scoping 
segments

• Remove/Insert 
burnable poison
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Core Design Window - Text
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Text

SIMULATE input
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Core Design Window - Plots
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Plots

Plot of burnup-
dependent core 
parameters for 
comparison 
across core 
exposures for 
loading patterns
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Fuel Inventory Window

Fresh Fuel

Sister Groups - conceptual 
groups of fuel positioned in 
symmetric locations

Sister Group Members –
assemblies comprising 
selected group

Orphans – assemblies not part 
of a sister group (i.e., center 
assembly)
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Loading Pattern and Depletion Summary Windows

Loading Pattern Summary - During manual shuffle at BOC, this 
scrolling user configurable list allows a comparison of all loading patterns 
considered

Depletion Summary - The user configurable list indicates the 
performance of the core at each statepoint during depletion
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Realtime Updates

SIMULATE

Core data and depletion 
summary are updated 
as case progresses

HDF5 
w/SWMR 
enables 
dataset 
monitoring



Demo
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