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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.



A What Is CMSBuilder?

Assembly Projects _ Core Projects
(CASMO/CMS-LINK) Integration (SIMULATE)

PWR

BWR

Studsvik



Studsvik

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



SIMULATE Model

€ File CASMO CMSLINK SIMULATE View Tools Window Help
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&9 File CASMO CMSLINK BSIEFNIN View Tools Window Help

Mew BWE Model

Mew PWE Model

Studsvik

Creating a new
PWR
SIMULATE
modeling
project.



A SIMULATE Project Creation Wizard

£9 MNew PWR SIMULATE model project x
Steps Name and Location
1. Name and Location )
2. Rectart Files Project Mame: MyCorel
3. Data Files .
4. Assembly Types Project Location: | CACMSBuilderProjects USer prOV|deS key
5 Meutronics .
6. Sch»:duleUnits fuel cycle design
7. Sister Control Project Folder: CANCMSBuilderProjects\MyCorel
3. Control Rods parameters, restart
8. HotEigenvalue Project File: MyCorel.hdf5 files, cross-section
Project Motes: ”pOOI” |Ibral'y, and
neutronic
parameters for
CMSBuilder SIMULATE using
the wizard.
Cores
L < Back Finish Cancel Help J

Studsvik



On-the-Fly Fresh Fuel

€9 New PWR SIMULATE model project

Steps

Assembly Types

MName and Location
Restart Files

Data Files
Assembly Types
MNeutronics
Schedule Units
Sister Control
Control Rods

Hot Eigenvalue

1© 00 oL b

‘ CMSBuilder

Cores

Available Assembly Types
Principle Segment Enf?
PWRU345C00

Marme Assembly Type

PWRL345C00
RADIALREF 1 RADREF 0.01

Copy Edit Delete Import

Fresh Fuel

Initial Loading Mame Assembly Type  Start Serial  Alphanumeric =

Delete @

< Back Mext = Finish Cancel Help

Studsvik

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

type.

Define fresh fuel
loading quantity for
the design cycle.



Fuel Editing

€9 New PWR SIMULATE model project

Steps

Assembly Types

Name and Location
Restart Files

Data Files
Assembly Types
Meutronics
Schedule Units
Sister Control
Control Rods

Hot Eigenvalue

W s O b g bt o

CMSBuilder

Cores

Available Assembly Types
MName Assembly Type Principle Segment Enf?

PWRU345C00 PWRLI345C00 B
RADIALREF 1 RADREF 0.00

Copy Edit Delete Import

Fresh Fuel
Initial Loading MName Assembly Type  Start Serial  Alphanumeric =

Delete @

< Back Mext = Finish Cancel Help

Studsvik

Edit existing and
new fuel types.

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



A Initiate Model Creation

4 New PWR SIMULATE model project

Steps Hot Eigenvalue

- =

;11 E:;nt:r:?:cilllézcaton Cydle Exposure (GWD/MT) Eigenvalue
3. DataFiles 0,000 1.000000
4 AssemblyTypes 20,000 1.000000
3. Neutronics

6. Schedule Units

7. Sister Control

8. Control Rods

9. HotEigenvalue

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

Add Delete

CMSBuilder

Cores

Performing Pool Calculations

< Back Mext = Finish Cancel Help

Studsvik



A CMSBuilder Window Layou

€ File CASMO CMSUNK SIMULATE View Tools Window Help MyCore3 (SIMULATE 3) - CMSBuilder 2.01.00 - D X
BHEHO Q- Search in Serial ID (G|
g %, Core Design “ [ | Fuel lnventory —
g _ Fresh Fuel
H @/ Fan v None v None v View Fraction Shuffle Options
% Loading  Schedule Fuel Text Plots. Link Fresh/Depl.? ¥ || Initial Loading # Loaded  RefKeo Name Aszembf®
¥ 2 [moc
Z Fah None None Ful Quadrant | 72 - © 122 PWRUSC00 i
£
= Mk Ve Fuel Inventory
160
Depleted Fuel Sister Groups
B Rank Attibute  Refkee  AsmExp. PeafPin Exp.  Serial ID e
1 x 1120 8732 13121 E1051
2 X 1119 8824 12744 E1042
3 X 1118 8.644 13302 E1030
4 x 1118 8905 12882 E1038
5 X 1117 2,991 13905 E1048
6 X 1116 2008 14083 E1036

— === Core Design

Sister Group Members
Serial ID RefKeo  AsmExp. Peak Pin Exp. Name =
115
Depleted Fuel Orphans
Rank Attibute  RefKee  AsmExp. PeakPin Exp.  Serial ID =
5 1 R 0903 33048 37642 £714
: 2 R 0903 33.048 37642 E709
L it 3 R 0.503 33.948 35452 E737
™ 4 R 0.899 33.947 37643 EB3T
i Exposure (GWD/MT) Average | - - " nen e e e
Output  Loading Pattern Summary Depletion Summary _
Summary
. Aftribut Loading Total # Core Avg. Exp. Est. Cycle BOC HFP BOC HZP BOCHZP MTC  EOC Peak Pin Max. BOC Max. Cycle Max. BOC Max. BOC Max. Cycle Max. Cycle Max. Cycle Peak Node  Max. Cycle Peak Lecal Not "
o P pattern  Freshloaded  (GWD/MT)  Length (GWD/MT) Boron (ppm) Boron (ppm)  (pcm/*F)  Exp. (GWD/MT) Fq Fq Fih FAh Location Fhh FAh Location Exp. (GWD/MT) Exp. (GWD/MT) ot )
1 56 11320 14395 13092 17851 — 35452 1235 1935 1551 D-09 1551 D-09 36318 37952 Initialize load..
S .

Studsvik



A Core Design Window - Loading

€ File CASMO CMSUNK SIMULATE View Tools Window Help MyCore3 (SIMULATE 3) - CMSBuilder 2 = @
[ al [ | @ - Search in Serial ID (Ctrl!
g %, Core Design ~ [ | Fuel Inventory A
2 Fresh Fuel
3 v Serial ~ None ~ View Fraction Shuffle Options
% loading  Schedule  Fuel Text Plots Link Fresh/Depl.? v |Initisl Loading # Loaded  Ref Koo Name AsR
é"‘ Soo FAh Serial None Full ~ Quadrant ~ 4 soc 5 56 1228 PWRU345C00
a -~ - —
@ -
\ B- P- W- M- - 1.7; c- B- A Mark Max Value Keinf v | Exposure v
mb N~ 1.60 il Disrbutionly)
\ T==a
Exposure GIANTU)
0z 7T 8B 8 WMNo2
= - reewunm
03 . Core Design
04 1.45
Depleted Fuel Sister Groups
05 -
Loading Schedule Fuel Text Plots Rank Attibute  RefKeo  AsmExp. PeakPinExp. Seial D @
06 1 X 1120 8732 1321 E1051
2 X 1.119 2824 12744 E1042
07 3 X 1.118 284 13302 £1030
4 X 1118 2305 12892 E1038
130
03 ] 5 X 1117 2991 1305 E1048
; 6 X 1.116 9.008 14.083 E1036
) H 7 X 1.102 10373 13384 E1026
- H X 1.082 12301 15223 E1047
o Sister Group Members
i3 Serial ID Refkeo  AsmExp. Pesk Pin Exp. Neme
12
13
14
pli bt ] Depleted Fuel Orphans
1.00 105108 107108108 110
15 e Rank Attribute Ref Kea AsmExp. Peak PinExp. Serial D @
Mark Min Value ]
1 R 0.903 33.948 37.642 ET14
hi Exposure (GWD/MT) Average | 1. 2 E (IETE) Ei B2 QI
Output  Loading Pattern Summary Depletion Summary L
Summary
B e oadng Total#  Core Avg. Exp. Est. Cycle BOCHFP  BOCHZP  BOCHZPMIC EOCPeakPin  Max.BOC  Mex.Cycle  MaxBOC  Max.BOC  Max.Cycle  Max.Cycle M, CyclePeakNede Max.CyclePesklocal (0 o
Pattern  Freshloaded  (GWD/MT)  Length (GWD/MT) Boron (ppm)  Boron (ppm)  (pem/“F)  Exp. (GWD/MT) Fq Fq Fih Fih Location Fah FihLlocation  Exp. (GWD/MT) Exp. (GWD/MT) 1
1 6 11320 14395 13099 17851 — 35452 1935 1935 1.551 D-09 1551 D-09 26318 37.952 Initialize load...

Studsvik



R Schedule Fuel T - :: B :::: = :\::: = ° Graphical core map
T ST with key parameters.

] Users select up to 3

. T e display items per

i H BN - assembly: Serial ID,

" EHEEE - Exposure, Power,

N D EEE | w o

S WS '

TN S

-EECE W + Shuffle fuel

W RCE R

»  [THEETEEE « View radial nodal

=
=

B H H
\

1044

values (2x2
intranodal mesh)

g .
E n

13

B
g

14

15
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Core

Design Window - Schedule

€ File CASMO CMSLINK SIMULATE View Tools Window Help MyCore3 (SIMULATE 3) - CMSBuilder 2.01.00 - o X
@ * @ Search in Serial ID (Ctrl+
£ 7. CoreDesign ~ [ | Fuel Inventory _
E -
% Lloading  Schedule  Fuel Text Plots i | @ Fresh Fuel
= h ~o Initial Loading #Loaded  Ref Ko Name Assembl®
3| Expojuresiep Exposure (BWBYND) - Power (% Rated) Flow (% Rated) T-Inlet (*F) Pressure (PSIA) Rod Banks Stop Restart = 56 56 1204 PWRU345C00 1
5 B 0.000 S~ 100 546.20 250 BANKS - 226
;2 2000 o~ 100 546.80 2250 BANKS - 226
3 4000 100 S~ 546.80 250 BANKS - 226
L 6.000 100 S 546.80 2250 BANKS - 226
L 8.000 100 00 S~ 5680 2250 BANKS - 226
I s 10000 100 100 =~ a6y 2250 BANKS - 226
17 12000 100 100 59680 ~ ~ 2250 BANKS - 226
T 14000 100 100 546.80 = <50 BANKS - 226
;e 16,000 100 100 546.80 230~ o BANKS-226 Depleted Fuel Sister Groups
L R = = = — BANKS - 226 Rank Attribute  RefKeo  AsmExp. PeakPinExp.  Serial ID P
- . 1 X 1.120 8732 13121 E1051
Core DESIgﬂ X 1.119 2824 12744 E1042
3 X 1118 8844 13302 E1030
4 X 118 2905 12892 E1038
{ Leoading = Schedule Fuel Text Plots 5 x T s mes s
) 5 X 116 2008 14083 E1036
Showing: 10
7 X 1.102 10379 13384 E1026 N
Operating Conditions 2 X 1.082 1230 15223 E1047
Rated Power (MW) Temp. Specification | T-Inlet (')~ Press. Specification | Direct Entry ~
Sister Group Members
Rated Flow (MLB/HR) Temp. Program Press. Program Serial ID RefKeo  AsmExp.  Peak Pin Exp. Name =
HZP Inlet Temp (*F) | 546.8
End of Cycle Options
HFP CycleLength Strategy | Perform EOLsearch | Coastdown Duration Type | No coastdown ~
Depleted Fuel Orphans
EOFPL Boron Trigger (ppm) | 500 Coastdown Power(%) | 100 Coastdown Length (GWD/MT) Rank Atribute | RefKee  AsmExp. PeakPinExp.  SeriallD =
EOFPL Exp. (GWD/MT) Coastdown Flow (%) | 100 Post-Coastdown Exp. (GWD/MT) 1 R 0.903 33.948 37642 714
2 R 0:903 33948 37642 E709
Write Coastdown Restart Point? 3 R 0.903 33048 35452 737
4 R 0.899 33947 37643 E637
Output  Loading Pattern Summary Depletion Summary _
Summary
B e Losding Total2  Core Avg. Exp. Est. Cycle BOCHFP  BOCHZP  BOCHZPMTC EOCPeskPin  Max.BOC  Max.Cycle  Max.BOC  Max.BOC  Max.Cycle  Msx.Cycle Max.CyclePeskNode Max. CyclePesklocal o 0 o
Pattern  Freshloaded  (GWD/MT)  Length (GWD/MT) Boron (ppm) Boron (ppm)  (pem/"F)  Exp. (GWD/MT) Fq Fq Fah Fih Location Fih Fihlocation  Exp. (GWD/MT) Exp. (GWD/MT) 7]
1 56 11320 14395 13099 17851 — 35452 1935 1935 1551 D09 1551 D-09 363128 37952 Initialize load..
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Schedule

. Core Design

Leading ~ Schedule

Exposure Step

[F=T-- TN - R R A FE

=

Fuel Text

Exposure (GWD/MT)
0.000
2.000
4.000
6.000
8.000

10.000
12.000
14.000
16.000
18.000

Plots §oa by | W

Power (% Rated)

100
100
100
100
100
100
100
100
100
100

Flow (3% Rated)

100
100
100
100
100
100
100
100
100
100

T-Inlet (°F)
546,80
546.80
546,80
546,80
546,80
546,80
546,80
546.80
546.80
546.80

Pressure (PSI4A)

2250
2250
2250
2250
2250
2250
2250
2250
2250
2250

Rod Banks

BANKS - 226
BANKS - 226
BANKS - 226
BANKS - 226
BANKS - 226
BANKS - 226
BANKS - 226
BANKS - 226
BANKS - 226
BANKS - 226

Stop

Restart
W]

B

» Allows users to modify the default depletion schedule

* Modify statepoint conditions, rod banks

* Add stop points

» Import depletion schedule from a restart

14
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Core Design Window — Fue

Name
PWRU345C00
Asm Exp.  Peak Pin Exp.
8732 13121
2824 12.744
8.844 13.302
2905 12.892
8.991 13.905
9,098 14,083
10379 13.384
12301 15.223
Peak Pin Exp.
Asm Exp.  Peak Pin Exp.
33.948 37642
33.948 37642

Max. Cycle Peak Local

Exp. (GWD/MT)

@ File CASMO CMSLINK SIMULATE View Tools Window Help MyCare3 (SIMULATE 3) - CMSBuilder 2.01.00
E>HEO
§ % CoreDesign ~ [ Fuel Inventory
5
% Loading  Schedule Fuel Text Plots Fresh Fuel
e i re— ~o Fuel View Initial Loading #Loaded  Ref Keo
4 v =
B 4 Mame R Lssembly Type Mechanical Type Batch Number Batch Label e TOPREF 76 B Ed 1.224
@
RADIALREF  / 1
/
/ ~
’ ~<.
’ ~<o
’ S~ o
% iC Deci Depleted Fuel Sister Groups
. w0Ore Lesign
Rank Attribute Ref Koo
1 X 1.120
= 2 X 119
Loading Schedule Fuel Text Plots : Y e
365.76 PUYRLIZ45C00 4 X 118
5 X 1117
Name Number Enr. WBA BAP BAO Interpolating 3 6 x 1116
BOTREF 5 32 00 0 0 7 X 1.102
BOTREF 3 00 00 0 0 L b3 1.082
PWRM340C00 21 0212 00 0 0
PWRNATU 2 3533 6.0 16 16 Sister Group Members
PWRU200C00 4 20 00 0 0 Serial ID Refkee  Asm Bxp.
PWRUZ50R12 13 25 00 0 [
PWRU250R12 5 25 07 0 12
PWRUZ50R16 1 25 00 0 [
PWRU250R16 5 25 071 0 16
PWRU250W12 9 25 on 2 12
PWRU250W16 1" 25 071 2 12 Depletediiuel Giphone
PWRU320C00 7 32 00 0 [ . Rank Attribute Ref Koo
PWRU320G16 18 3.158 6.0 16 16 ' 1 R 0.003
Copy Delete 2 B Bty
Output  Loading Pattern Summary Depletion Summary
Summary
B e Loading Total#  Core Avg. Exp. Est. Cycle BOC HFP BOCHZP  BOCHZPMTC EOCPeakPin  Max.BOC  Max.Cycle  Max.BOC  Max.BOC  Max.Cycle  Max.Cycle  Max. Cycle Pesk Node
Pattem  Freshloaded  (GWD/MT)  Length (GWD/MT) Boron (ppm) Boron(ppm)  (pem/°F)  Exp. (GWD/MT) Fq Fq Fih Fih Location Fih FihLocation  Exp. (GWD/MT)
1 56 11320 14395 13099 1785 — 35452 1935 1935 1551 D-09 1.551 D-09 ECEIES

37.952

o

Search in Serial ID

Serial ID
E1031
E1042
E1030
E1038
E10428
E1036
E1026
E1047

MName

Serial ID
ET14
E709

Notes

X

Ctrl+

Ass?

a

a

a

Initialize load...

15



Fuel

“ . Core Design

Loading Schedule Fuel

Assembly Types
MName

PWRU345C00
RADIALREF

Copy Delete Import

Segments
MName

BOTREF
BOTREF
PWRM340C00
PWRMATU
PWRU200C00
PWRU250R12
PWRU250R12
PWRU250R16
PWRU250R16
PWRU250W12
PWRLU250W16
PWRLU320C00
PWRU320G16
PWRU320R16

Copy Delete

Text Plots
Assembly Type
10
1
MNumber Enr.
25 3.2
3 0.0
21 0.218
22 3.533
4 2.0
13 25
5 2.5
14 25
6 2.5
9 2.5
1 2.5
7 3.2
18 3158
15 3.2

Mechanical Type

B
.

WEBA

0.0
0.0
0.0
6.0
0.0
0.0
0.71
0.0
0.71
0.7
0.71
0.0
6.0
0.0

Batch Mumber

10
0

m
o oo B
o

o

S el = =R =T =N =]

BAO

Fuel View
Batch Label =)
CYC-10

365,76

Interpolating @

TOPREF

PyRLI345C00

BOTREF

365.76

0.00

Studsvik

Copy an
existing
assembly type
as a template
for a new
design
assembly type.
Adjust scoping
segments
Remove/lnsert
burnable poison

16
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Core Design Window - Tex

€ File CASMO CMSLINK SIMULATE View Tools Window Help MyCore3 (SIMULATE 3) - CMSBuilder 2.01.00 - o x
@ * @ Search in Serial ID (Ctrl+
2 7. CoreDesign ~ [ Fuel Inventory _
)
Z  Loading  Schedule Fuel Text Plots al [E) Fresh Fuel
=z
7 ommmm 25y N - Initial Loading # Loaded  Ref Koo Mame Assembf®
S| pm.carr 12,2,2,1/ 7 S~ o 56 56 1.224 PWRU345C00 1
£ P22, -
@ 'DIM.DEP' 'EXP' }m' 'HBOR' 'HTMC' 'PIN' 'EBF? =
'DIM.UNI' 'OLD# 'OLD'/ S~
'COR.SYM" )RGT'/ S~ ~o
. f o . ~
Enn.c;me' SYMGRP*', 'SYMROT*' / ~o
- S~
,-fon- Fresh Fuel S~ o
'FUE.NEW' '11A-07' '11A-07' 1 10 ,,, 10/
= Depleted Fuel Sister Groups
L Core DESIQH Rank Attribute Ref Koo AsmExp. PeakPinExp.  Serial ID el
1 X 1.120 8732 13.121 E1051
. 2 X 1.119 2224 12744 E1042
LDEdlﬂg Schedule Fuel Text Plots 3 X 1.118 8844 13.302 E1030
4 X 1.118 8905 12.892 E1038
5 X 1117 2991 13.905 E1043
'FUE.NEW' '11C-04' 'l11C-04' 1 10 ,,, 10/ 6 X 1.116 9,098 14,083 E1036
PEEEIETT MIIESTE) MG 4 4D onp 407 7 X 1.102 10379 13384 E1026 [N
'FUE.NEW' 'llC-11' 'l1C-11' 1 10 ,,, 10/ 2 X 1.082 12301 15.223 E1047
'FUE.NEW' '11C-12' 'llc-12' 1 10 ,,, 1o/
'FUE.NEW' '11D-03' '11D-03' 1 10 ,,, 10/
'FUE.NEW' '11D-0%' '11D-05' 1 10 ,,, 10/ s Yanks
'FUE.NEW' '11D-13' '11D-13' 1 10 ,,, 108/ Serial ID Ref Keo Asm Exp.  Peak Pin Exp. Name B
'FUE.NEW' 'llE-02' 'l1E-02' 1 10 ,,, 10/
'FUE.NEW' '11E-03' 'l11E-03' 1 10 ,,, 10/
'FUE.NEW' '11E-13' '11E-13' 1 10 ,,, 10/
'FUE.NEW' 'l11E-14' '11E-14' 1 10 ,,, 10/
'FUE.NEW' '11F-02' '11F-02' 1 10 ,,, 10/ Depleted Fuel Orphans
'FUE.NEW' '11F-14' '11F-14' 1 10 ,,, 10/
PO 0ANE—TA0 OANE=TA0 1 A Y Rank Attribute  RefKeo  AsmExp. PeakPinExp.  Serial ID e
'FUE.NEW' '11G-02' '116-02' 1 10 ,,, 10/ 1 R 0.903 33.948 37.642 ET14
'FUE.NEW' 'l11G-04' '116-04' 1 10 ,,, 10/ 2 R 0.903 33.948 37.642 E709
'FUE.NEW' '11G-14' '116-14' 1 10 ,,, 10/ 3 R 0.903 33,943 35452 E737
'FUE.NEW' '11G-15' '116-15' 1 10 ,,, 10/ 4 R 0.899 33047 37643 E637
TRTTR MEW! 111H_AT! P1IH_AT' 1 10 in/ - " none e T e
Output  Loading Pattern Summary Depletion Summary —
Summary
B uibue  Loading Total#  Core Avg. Exp. Est. Cycle BOC HFP BOCHZP  BOCHZPMTC EOCPeskPin  Max.BOC ~ Max.Cycle  Max.BOC ~ Max.BOC ~ Max.Cycle  Max. Cycle  Max, Cycle Peak Node Max. Cycle Peak Local Notes 2
Pattern  Fresh Loaded  (GWD/MT)  Length (GWD/MT) Boron (ppm)  Boron (ppm)  (pem/°F)  Exp. (GWD/MT) Fq Fq Fih FAh Location Fih Fih Location Exp. (GWD/MT) Exp. (GWD/MT) 3y
1 56 11.320 14395 13009 1785.1 — 35452 1.935 1.935 1.551 D-09 1.551 D-09 36318 37.952 Initialize load.




Text

"HIF!'

BATE
BB19
BRL13
Z0el
BBS
Z00o1
BB64
Z00&
BB56
Z0&&
RR10
BB20
BATZ

'_ Core Design
Loading  Schedule Text )
AAAAAAAAUGMzOlS_inpAAAAAAAA
'DIM.PWR' 17,,,1/
'DIM.CAL' 24 4 2 2/
"DIM.DEP' 'EXP' '"SAM' '"HEO'
'DIM.UNI' 'OLD' 'OLD'/
'"COR.SYM' 'ROT'/
"FUE.SER' &/
1 1
2 1
3 1
4 1 Ln7l
5 1 Y023 BBOT
6 1 Z017 BB27
T 1 Z045 BB15 Anos
g8 1 Z034 BB3S LnS4
s 1 RL3Z BB6E
10 1 Z037 BB36 RRET
11 1 Zo4z2 BB12 ARO3
12 1 2022 BEB24
13 1 Y0z0 BBO4
14 1 RART3
15 1
le 1
17 1
[V ]
TRES"
's5.m2ZbocZZ.res"' 0.000
'sS.mZecczl.res' 15.201
'sS.m2eoc20.res' 15.182
/
"LIB' 'MP2-Cycle 20 23.1ib'/

"HIM'

Y018
BBO3
RROS
RR4s
BBS51
Z049
RL3E
RRZ0
RRL34
Z054
BB48
RR45
RRL14
BBOS8
Y024

"PIN'

Z0z21
BB23
Z0es
BB47
ARRZ1
ALeZ
RALE1
BB44
RLaz
ALES
RnZ2z
BB52
Z0ez
BB23
Z01s8

"MBE'

Z041
BB11
BROZ
BBSS
Z053
BRGEE
BB31
Z01&
Z0Z5
Z011
BB32
LLES
Z050
BBEO
BAOS
BBl&
Z046

'"HCR' 'FLN'/

Z040
BB35
Rhel
Z00s
RR33
Rn4l
Z010
BB71
RRZS
BB72
Z013
RREZ
RR3S
Zooz
BASS
BB40
Z035

RAL31
BEET
BBE3
Rn1S
BB43
Z028
RLZ2E
RLTT
RLZE
Z026
BE41
RRL1T
BBE1
BBES
RLZ29

Z033
BB38
BALD3
Z004
LR3T
BRSO
Z015
BB70
LRZT
BBES
Z01z2
LR43
LR35
Z00o7
BASE
BB33
Z038

Z043
BB14
RBROT
BBSS
Z052
Brel
EB30
Z008
Z027
Z014
BB29
Lh&e&
Z055
BB53
BEO4
BBOS
Z043

Z020
BB26
Z0E4
BBS0
RLZ4
ALET
Rn44
BB4Z
RL4S
ALE4
RL23
BB45
Z0&T
BB21
Z023

Yozz
BBEO&
RRLle
BRLaT
BB46
2056
BL3&
Rnls
RR40
2051
BB49
RL4e
RR11
BBO1
YO17

RBATO
BB18
RR1Z
Z0es
BBES4
Z00s
BBE2
Z003
BBS7
Z0&3
RR1S
BB17
BAT4

LLTS
BBO2
BB22
AROL
LLSS
BBEE
BRSE
BROE
BB25S
BBOS
BRES

Y013
Z024
BBLO
BB34
LR30
BB37
BB13
Z019
Y021

2044
Z038

Z036
2047

Studsvik

<— SIMULATE input
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Core D

esigh Window - Plots

MyCore3 (SIMULATE 3) - CMSBuilder

€ File CASMO CMSLINK SIMULATE View Tools Window Help
— Py
Ll = L)
‘;; . Core Design
% Loading  Schedule Fuel Text Plots Max. Fq ~ | Flow -
=z
T - Depletion Parameters
: ~< |
£ S~o
® ~is
19 - - +
bl
e
e
L i
- -
., Core Design
Loading  Schedule Fuel Text Plots
fo]
=
-
16 .-
.
-
.
1.5
0 i i i i
0 1 2 3 4 5 [ 7 8 9 10 " 12
Cycle Exposure (GWDIMT)
Output  Loading Pattern Summary Depletion Summary
Summary
[ ] Attribute Loading Total # Core Avg. Exp. Est. Cycle BOC HFP BOC HZP BOCHZP MTC  EQOC Peak Pin
Pattern Fresh Loaded (GWD/MT) Length (GWD/MT)  Boron (ppm)  Boron (ppm) (pem/“F) Exp. (GWD/MT)
D 1 56 11.320 14.395 1309.9 1785.1 - 46.543

“ [ Fuel Inventory

Fresh Fuel
Depletions Initial Loading # Loaded
Select All 3 3
Deselect All
100 LP1, Depl

CJ Depleted Fuel Sister Groups

Rank Atribute
1 X
e 2 b4
2 3 X
60 . 4 X
3
2 5 X
# 6 X
g 7 X
& 8 X

Sister Group Members
Serial ID Ref Kea

0

Depleted Fuel Orphans

Rank Attribute
1 R
2 R
3 R
4 R

Ref Koo
1.224

Ref Kea
1120
119
118
1118
1117
1116
1102
1.082

Asm Exp.

Ref Koo
0.503
0903
0.903
0399

Max. BOC Max. Cycle Max. BOC Max. BOC Max. Cycle Max. Cycle
Fq Fq Fah Fih Location Fih Fih Location

1.935 1.935 1.551 D-09 1.551

D-09

Y

MName

PWRU345C00

Asm Exp.
4732
8.824
8.844
8905
8.991
9.008
10379
12301

Peak Pin Exp.

Asm Exp,
3948
33348
33942
3947

Max. Cycle Peak Node
Exp. (GWD/MT)

47.765

Peak Pin Exp.  Serial ID

13121 E1051
12.744 E1042
13.302 E1030
12.892 E1038
13.905 E1048
14.083 E1036
13.384 E1026
13.223 E1047

Name

Peak Pin Exp.  Serial ID

37.642 ET14
37.642 E709
33.452 E737
37.643 EG37

49.504

Max. Cycle Peak Local
Exp. (GWD/MT)

Assembly Type 2

10 3

k)
ttl

a4

PWE
PWF
PWF
PWF

Motes — [%

Initialize load.
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dependent core
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exposures for
loading patterns
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Fuel Inventory Window

Fuel Inventory
Fresh Fuel
Initial Loading # Loaded
56 56

Depleted Fuel Sister Groups

Rank Attribute Ref Keo
1 X 1.120
2 X 1.119
3 X 1118
4 X 118
5 X 1117
6 X 1.116
7 X 1.102
8 X 1.082

Sister Group Members

Depleted Fuel Orphans

Rank Attribute Ref Keo
1 R 0.903
2 R 0.903
3 CR 0.903
4 R 0.899

Serial 1D Ref Koo Asm Exp.
E1003 1117 2.991
E1018 1.7 8.991
E1048 1117 2.991
F1n33 1117 £.991

Ref Kea
1.224

Asm Exp.
8.732
8.824
8.844
8.905
8.991
9.008
10,379
12,301

Peak Pin Exp.
13.905
13.905
13.905
13.905

Asm Exp.
33.948
33.048
33.948
33.047

Peak Pin Exp.

13121
12,744
13.302
12.892
13.905
14.083
13.384
15.223

Peak Pin Exp.
37.642
37.642
33.452
37.643

MName
PWRU343C00

Serial ID

E1051
E1042
E1030
E1033
E1043
E1036
E1026
E1047

Mame

PWRL345C00
PWRLU345C00
PWRL345C00
PWRLIR45C00

Serial ID
ET14
ET09
ET37
EB3T

Pair

oo = s

N/A

Assembly Type
0
MName
PWRLU345C00
PWRLI345C00
PWRLU345C00
PWRLU345C00
PWRLU345C00
PWRLUI345C00
PWRLU345C00
PWRLUI345C00
Enr. WEBA
3.450 0.0000
3.450 0.0000
3.450 0.0000
3.450 N.0000
MName
PWRLU345C00
PWRLUI345C00
PWRU345C00
PWRLUI345C00

Enr.
3450

WBA
0.0000

Assembly Type

Mechanical Type
3

3
3
3

Assembly Type
10
10
10
10

10
10
10
10
10
10
10
10

Location
J-06
F-07
G-10
K-Ng

3.450
3.450
3450
3.450

a

e}

sl

d

Studsvik

<—— 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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Studsvik

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

Output  Loading Pattern Summary Depletion Summary _
Summary
[ ] Attribute Loading Total # Core Avg. Exp. Est. Cycle BOCHFP BOCHZP BOCHZP MTC  EOC Peak Pin Max. BOC Max. Cycle Max, BOC Max, BOC Max. Cycle Max, Cycle  Max. Cycle Peak Node  Max. Cycle Peak Local otes m
Pattern Fresh Loaded  (GWD/MT)  Length (GWD/MT) Beron (ppm)  Boron (ppm) (pem/°F) Exp. (GWD/MT) Fq Fq Fih Fith Location Fith Fiih Location Exp. (GWD/MT) Exp. (GWD/MT) N
D 1 72 6.858 15.720 14305 1899.6 -- 32732 2114 2114 1.695 D-08 1.695 D-08 32.869 36.257 Initialize load...
2 72 6.838 13.593 14308 1900.0 - 17.354 214 2114 1.694 D-08 1.694 D-08 18.731 19.939 Quadrant Sy...
3 72 6.838 13.593 14308 1899.9 = 17.354 214 2114 1.695 D-08 1.695 D-02 18.731 19.939 Quadrant Sy...
D I t . S . . . .
-
epletion summary - The user configurable list indicates the
rf f th t h statepoint during depleti
Output  Loading Psttern Summary  Depletion Summary _
Summary
Loading - Cycle Exposure HFP Beron . Max. FAh Peak Pin Exp. Power Flow Inlet Temp. Control Rod Eﬁ
Pattern Depletion (GWD/MT) {ppm) kosffective Max. Fih Location (GWD/MT) (% Rated) (% Rated) R Inventory Notes ¥
3 1 0.000 1430.8 1.00000 1.695 D-08 17.354 100 100 546.80 0
3 1 2.000 11835 1.00000 1614 D-08 19.904 100 100 546.80 0
3 1 4.000 4745 1.00000 1553 D-08 22344 100 100 546.80 0
3 1 6.000 7585 1.00000 1.495 D-08 24704 100 100 546.80 0
3 1 8.000 550.3 1.00000 1445 D-08 26.938 100 100 546.80 0
3 1 10.000 34338 1.00000 1401 D-08 29.254 100 100 546.80 0
3 1 12.000 156.4 1.00000 1363 D-08 31.485 100 100 546.80 0
3 1 13.116 500 0.99999 1345 D-08 32726 100 100 546.80 0
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A Realtime Updates

@ File CASMO CMSLINK SIMULATE View Tools Window Help MyCore3 (SIMULATE 2) - CMSBuilder 2.01.00 = O X
:ﬁ = | @ Search in Serial 1D (Ctrl+|
. Core Design v @
v None v MNone v View Fraction  Shuffle Options S I M U LAT E
loading  Schedule Fuel Text Plots [/] Link Fresh/Depl.? "

None Mone Full ~ Quadrant ~ 34 BoC

(=) Project Mavigator

Mark Max Value

= HDF5
w/SWMR
—I-D: enables
dataset
monitoring

Core data and depletion
summary are updated
as case progresses

Mark Min Value

L i 0 0 ' i 0 Exposure (GWD/MT) Average
Output  Loading Pattern Summary  Depletion Summary _
Summary
Loading . Cycle Exposure HFP Boron ~ . Max. Fih Peak Pin Exp. Power Flow Inlet Temp. Control Rod
Pattern Depletion # (GWD/MT) (ppr) eeffective Max. Fith Location (GWD/MT) (% Rated) (% Rated) N Inventory Notes B
1 1 0.000 1309.9 1.00000 1551 D-03 35452 100 100 546.80 0
1 1 2,000 1081.9 1.00000 1504 D-08 37199 100 100 546.80 0
1 1 4,000 a70.6 1.00000 1457 D-08 38.982 100 100 546.80 0
1 1 6.000 661.5 1.00000 1418 D-09 0777 100 100 546.80 0
1 1 8.000 4381 1.00000 1385 D-03 42,392 100 100 546.80 0
1 1 10.000 263.2 1.00000 1358 D-09 44421 100 100 546.80 0
1 1 12,000 78.0 1.00000 1334 D-08 46.258 100 100 546.80 0
1 1 12309 50.0 1.00002 1330 D-08 46.543 100 100 546.80 0
v
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