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- Introduction to ATR

« More than 70 test positions S "R\/\\ |
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- Introduction to ATR

4

« Design Summary W“

- 250 MW, (Typically 110MW,,) W A\

¢

— Max thermal flux:
* 10" n/cm2-s
— Max fast flux:
« 5x10" n/cm2-s Q

« Companion ATRC - O
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Il “FU” Database

Simple
235Lj(g)

°B(9)
1498 m (atoms)

Exposure (MWd)

Hard to use
One VAX/VMS computer
No configuration control

Parallel to other databases

EW NB ELEMENTS--XAxxxTNB

1875.0000 0.0000000 0.0600E+00
1875.0000 0.0000000 0.0000E+00
1875.0000 0,0000000 0,0000E+00
1075,0000 06,0000000 0,0000£+00
1875.0000 0.0000000 0.0000E+00
1875.0000 0.0000000 0.0000E+00
1075,0000 06,0000000 0,0000£+00
1075,0000 06,0000000 0,0000£+00
1875.0000 0.0000000 0.0000E+00

ND OF NEW INVENTORY

CYCLE 052R-1

MWDs OF CYCLE: bb2.

CYCLE 158R-1 DRTE  4-

MWDs OF CYCLE: 941.3 994.2 112l

878.7416 0.1526428 0.4435E+21 941 NONE
723.1025 0.0436525 0.3897E+21 2087 NONE
791.6274 0,0757487 0.3450E+21 1824 NONE
777.6970 0,0677196 0.2858E+21 1933 NONE
978.9610 0.3445471 0.3170E+21 941 NONE
792.5179 0.0754371 0.3246E+21 1622 NONE
774.4969 0,0659988 0.3658E+21 1841 NONE
896.8165 0.1765283 0.4209E+21 941 NONE
598.2222 0.0159877 0.3952E+21 3198 NONE
675.0710 0,0296639 0.3537E+21 2472 NONE
657.7376 0.,0000000 0.2971E+21 2762 NONE
£93.4238 0.0314208 0.2635E+21 2956 NONE
£98.9895 0.0359567 0.2667E+21 3200 NONE
586.4107 0,0121921 0.3048E+21 2676 NONE
620.0418 0.0196548 6.3993E+21 2367 NONE
£39.0870 0.0222092 0.4415E+21 2633 NONE
729.1852 0.0458413 0.3358E+21 2076 NONE
724.5605 0,0441674 0.3668E+21 2076 NONE
£97.3740 0.0000000 06.3912E+21 2016 NONE
680.2374 0.0309226 0.3978E+21 2258 NONE

b2,

FEB-14
1044.2

1410.9
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Il Core Reactivity Prediction
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Il Core Reactivity from Helios Model

* Model: =45.2°
- ATRC: =57.2°
* Actual; 57.3°

k=1.13
y = -5E-08x? + 1E-05x + 0.0001x + 1.0145 >
k=1.11 -: RZ=09999 | [ [ | L™
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- Surveillance Files

* Old Tools:
- Text file

150°

125° 4

100°

75°

50° 4

Shim:Positions

A5

RRE lnnd

—O
sn(l)
e
®f ==

RR-2 (SW)

Most Recent Data:

48"

40"

32"

24"

08:26 Thu 15 Apr (MYT)

16"

—N1-2

—_— W3-4

0 <NW in CPA

———N3-4

E1-2

& -NEin CPA

wi1-2

s34

© -SWin CPA

E34

—s12

—o -SEin CPA

———RR-1(SE)
RR-2 (SW)

— One datum per hour ¢ Neck shims.
- VAX/VMS o = 4 iy I . Currently Inserted

- New Tools: i
- Plots U Yy ThR, B Cm T
— Millisecond resolution

— User can calculate anything,
such as Core Excess Reactivity

— User’s choice
 Visual Basic / Excel
- MATLAB
* Python

[ == Total Core
—& -Total in CPA
[ —NW
~—© -NW in CPA
NE
© NEin CPA
SwW
~© -SWin CPA
e— SE
—& -SEin CPA




- Surveillance Files

« 135Xe Transients

— Rules of thumb to cover
decrease

* Frequent experience

— Can’t support restart during
buildup transient

* Not done at ATR since
1990s

NXe

critical Ny,, above which
startup /is precluded

system
shutdown

Time —
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- Power Divisions — Safety Rod Worths

« Depends on local relative power

» Absorber transients during restart
— Balanced OSCCs

— Quick Restart:
Operating '35Xe burden

— Delayed Restart:
Estimate 4°Sm creation

— Requires fuel inventory data
— Errors in assumed power
division
* Future Work: replace tool

"\ Flux Trap with
/) Safety Rod

IDAHO NATIONAL LABORATORY



Apr 2018
Feb 2018
Oct 2017
May 2017

Power Divisions — Safety Rod Worths S

Jun 2016
Feb 2016
Nov 2015
May 2015
Feb 2015

Jul 2014
May 2014
Feb 2014

Old Process: Nov 2013

Aug 2013

- FU > FI > RHODOL > SUPRMAX o

Nov 2012

Little difference in 3 test cases: Do 2011

Oct 2011

- Old “FU” database Aug 2011

Jun 2011
Apr 2011

— Newer “atrfuel” database Nov 2010

Aug 2010

— 149Sm assumptions w/o RHODOL por 2010

B New
Feb 2010
Database

Compiled SUPRMAX for use on Windows Sep 2009 No RHODOL

May 2009

machines Mor 2000

Dec 2008

m Old Database

Sep 2008

Still want to replace SUPRMAX 201 2008

Feb 2008
Dec 2007

Oct 2007
Jun 2007
Feb 2007
Dec 2006
Oct 2006
Jun 2006
Apr 2006
Jan 2006
Nov 2005
Sep 2005

Jul 2005

Jun 2005

Apr 2005 | : : et | | ABORATORY
8.00% 9.00$ 10.00$ 11.00% 12.00% 13.00%




- Power Divisions — Experiment Failure and Voiding

TOP OF
ACTIVE FUEL

I=+24 IN.

Ir OR
L~ Hf sHROUD

TIER 1
TIER 1

* Old Process:

- FU - FI > RHODOL - SUPRMAX
- MAXVOID

— Tightly coupled; most changes had
downstream impact = 7 *

TIER 2
TER 2

TIER 3
TIER 3

TIER 4

 First improvement: decoupling
— Bounding void analysis
- > expected SUPRMAX powers / zr SHR;:UD

- Second improvement: BoTIoM 0F
— Compiled for Windows machines

~ADDITIONAL
VOIDABLE VOLUME
=1.27 Ld

100% WATER

TIER 5

TIER &
TIER 4

I=-24 IN.

TIER 5

DROP DISTANCE
Ld/

TER &

INTACT TEST FAILED TEST
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