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QC1 Scale Model Test
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Due to the propnetary nature of this mformatlon |t
Was not prowded as content In thls presentatlon

GE Proprietary
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Acoustic Circuit Analysis

Due to the proprletary nature of thls |nformat|on t
-was not provided as content in thls presentatlon

Continuum Dynamics Proprietary
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FEA Stress Analys,esPresented |
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General Electrrc (GE) SMT load valldatlon analyses
— Original dryer and 2003 repair with short gussets models

Nuclear

— Pre-extended power uprate (EPU) and EPU ﬂow rates from Quad

Cities Unit 1 (QC1) SMT
2004 dryer repair FEA results

. —QC1 SI\/IT with original dryer EPUloads e -

- QC2 acoustrc circuit wrth orrglnal dryer EP'U ioads o

Replacement dryer models

Replacement dryer loads
— QC1 SMT with replacement dryer EPU loads
— QC2 acoustic circuit with replacement dryer EPU loads

Planned replace‘ment dryer analyses

= Dresden Unit 2 (D2) acoustlc circuit with orrgrnal dryer EPU Ioads ThaE
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Load Validation Analyses GE Proprletary{3}

~ Nuclear

GE Proprietary — Preliminary
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. GE SMT

_‘Load Valldatlon Analyses (cont ) GE Proprletary{3}
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GE Proprietary — Preliminary
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o Load Valldatlon Analyses (cont)GE Proprletary{3}
. L ‘__:Nuclear

GE Proprietary — Preliminary
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Load Valldatlon Analyses (cont ) GE Proprletary{3} ,
4,.. | L R T - N“C‘ear |

GE Proprietary — Preliminary
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GE SMT

Load Valldatlon Analyses (cont ) GE Propnetary{3}

R S e S Nuclear

GE Proprietary — Preliminary
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GE SMT
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LoadValidationAnaIyses (cont.) GE‘Pfoprietafy{3} |
| - Nuclear

GE Proprietary — Preliminary

16



GE SMT

Load Valldatlon Analyses (cont ) GE Propnetary{3}

GE Proprietéry — Preliminary
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GE SMT

Exeldn.

Load Valldatlon Analyses (cont ) GE Proprletary{3}

© Nudear

GE Proprietary — Preliminary
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Load Validation Analyses (cont.) GE Proprietary® _




GE SMT

Load Valldatlon Analyses (cont)GE Proprletary{3} LACION.
| L s’.i;'f?iNudea.T

' GE Proprietary — Preliminary
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GE SMT

Load Valldatlon Analyses (cont ) GE Proprletary{3} =l

GE PrOprietary — Prelimina'ry
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GE SMT

T . | Nudear"'
e Orlglnal dryer cover pIate close to fallure When subjected to
SMT pre-EPU loads |

. Onglnal dryer is overstressed at Iocatlons that falled When
subjected to SMT EPU Ioads Aol e e
- — Cover pIate stress at 49059 pSI | S
RS Outer hood at |nternal 5"x7" bracket stress of 37120 psr

e QC2 2003 dryer repair is overstressed at falled Iocatlons
when subjected to SMT EPU loads ) o
— Cover plate stress at 38450 psi | .
— Outer hood at gusset tip stress of 29802 psr |

o« SMT Ioads predict prior dryer operatlng experlence and
prowde a reasonable basis for dryer quallflcatlon

Load Valldatlon Analyses (cont )
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FEA Results GE Proprletary{3>

GE Prdprietary - Prélimihary
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2004 Dryer Repa
FEA Results (cont.)
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2004 Dryer Repalr

| FEA Results (cont ) GE Proprleta‘ry{3}
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GE Proprietary — Preliminary
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2004 Dryer Repair

F EA RESU“S (CO’nt.)‘, GE Proprietary®

~ Nuclear

GE Proprietary — Preliminary
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2004 Dryer Repalr

" FEA Results (cont.) GE Proprletary{3}

GE Proprietary — Preliminary
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2004 Dryer Repalr

FEA Results (cont ) GE Proprlefary{3}

| GE Proprietary — Preliminary




2004 Dryer Repalr

F EA Results (cont ) GE Proprletéry{3}
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~_FEAResults (cont) GEproprietarys ~E

. GEPrOpri,etary—» Preliminary 8 o
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2004 D}ier Repalr

FEA Results (cont ) GE Proprletary{3} PR > ' |
B S | Nudear

| GEsztc”)prietary — Preliminary
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2004 Dryer Repair

FEA Results (cont.) GE Proprietary®
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FEA Results (cont ) GE Proprletary{3} e em N BT B
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2004 Dryer Reloalr
B F EA Results (cont )

SI\/IT Ioad deflnltlon produces the Iargest stress
mtensrtles and peak stresses - e

Maxrmum stress mtensrtles and peak Stresses for
aII Ioad Cases are ..vbelowv: the materlal_f’fatlgue»‘**r" |

2004 dryer repalr is quallfled for EPU power Ievels
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Replacement Dryer Models (cont) S T
_GE Proprietary® | X@ﬁs |

- GE Model | T Nudear

GE Proprietary — Preliminary

40



Replacement D
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_GE. Proprletary{3}
’ GE Model

Replacement Dryer Models (cont)

. GEPuoprery-Prelminay

45



Replacement Dryer Models (cont)
GE Proprletary{3}

GE Model
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GE Propr|etary{3}
GE Model

GE Proprietary — Preliminary
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placement D ;
Tie beam

1 gh mid-  Troughend supports




Nuclear |

-..«_,.»,_,Ilfferences between GE and XGEN models
o Vane Banks: - : il ,
Super—elements ln GE model RS N . :
Lt “.Beam. elements represent tle rods and hanger bolts ln the XGEN model.' .
e «"i}fPerforated plates U e
A NotlnGEmodel TR
Shell elements in XGEN model wrth modlf ed modulus to account for}holes |n the plate

,A;Tle bars/beams :

Attached dlrectly to top plates ln GE model shell elements;;.;,-‘_;,

S T|e beam supports modeled in: XGEN model beam and shell elements I
e ""Trough mld-supports e | ‘ R LR
- Attached Wlth shell element gussets |n GE model

| Supports modeled ln XGEN model beam and shell elements

. ijeflned load mesh models - |

GE appl|es reﬂned Ioad mesh to full model r N

XGEN applles ref ned mesh to partlal outer hood model and sklrt model




_ Replacement Dryer
| "Dryer DeS|gn Loads»GE Proprletary{3}

- ;leucleaT

GE Proprietary — Preliminary

o7



Planned Replacement Dryer Analyses EXeIOn.

N Nudear
» Additional analyses with +/- 1 0% shlft in tlme hlstory tlme
increment to study effect of model frequency shlfts

~+ Local 3D solid element models of trough support blocks
trough mid-support attachments, tie bar supports etc

-+ Stress calculatlons of local Connectlons to‘"eterml e peak | |

stresses

. AnaIyS|s of deS|gn basis loads and stress analyses per e

design specification loads and acceptance criteria

58



Chsm

| Summa ry | I Y

DeS|gn Ioads ST R R T |
— SMT loads was shown to be adequate for replacement o

dryer deSIgn based on orlglnal and repalred dryer
struotural performance ‘ - 8

“on the expected load chan es{ ,predlote __by,‘SMf%

« Stress analyses being performed by muItlpIe sheII;
“and 3D solid, finite element models to determine |
peak stress ooncentratlons for fatlgue analyses o
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R Nuclear

Dresden Unit 3 Strain G‘a;u\gesf‘ -

Joe Sipek
Engineering Programs Manager
Dresden Nuclear Power Station
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New Dryer Instrumentation ~ EXeld
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New Dlyer Instrumentatlon (cont) ,_;X@wﬁw

. Sensor Cover Plate Update

— 1D.CFD results recommended the mult|-
‘sensor cover plate deS|gn to be replaced
~ with the smgle sensor cover design’
Results show * 6-7 % frequency shift for
- the multi-sensor cover versus +3-3.4 % for
o j[‘thte smgle ‘covers
 — Reduced the’ffdlameter:offathe:smgIe,-sen_sp. :
- cover plate from 7.25" t0 6.5" A
— Additional analy5|s belng performed usmg |
3D CFD analysis and wind tunnel testing to
| reflne the 1D correotlon factor results
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New Dryer Instrumentation (cont)

* Loose Parts Discussion

— All sensors, mounting pads, cover
plates, conduit clamps and cable chps
‘will be welded in place

— Conduit clamps spaced every 7" and

| :,,é‘jcable clips _spaced as necessaryto

i "'iensure,sec’u're attachment

-~ ‘Mast will be bolted to brackets which
are welded to the dryer surface

— No reports of lost dryer instrumentation

components after installation and single
cycle operation in the past

" Installed Accelerometer

64



New Dryer Instrumentatlon (cont) - Exele

Loose Parts Dlsoussmn (cont )

— Instrumentatlon component deS|gn
and mstallatlon techniques prevent

loose parts from being generated S

= A geneno Ioose parts;anal' S

"*Reactor ‘Vessel Internals Project
(BWR VIP) 06

wh T

- 65
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Instrumentation Installation
. — Routing of instrument

- strings performed using
3D modeling layouts

o proper strlng routlng, and
. removed for shipment
'Final mast installation to
* be performed at Quad
- Cities |




)
|
|
|
t

on the maln steam l|nes

6 Accelerometers welded to

)"‘4 .
S

heused in the cover plates N
9.Strain gauges spot weIded
d|rectly to the dryer

« 42 Strain gauges spot
welded to the maln steam
llnes

L




 Installation of Strings
— Sensor mstallatlon to
take place at UST&D

— Sensor functlonal

after dryer fabrlcatlon
and string installation is
complete



New Dryer Instrumentatlon (cont ) - Exel:

. PrOJect Mllestones | | RARRRICRT y
— Final functlonal testlng S T 01/26
- Shlpment of strings o 01/28 . o
— Installation wmdow beglns (UST&D) o020
 — Hammer testing begins 02
= Uncertalnty analy3|s flnallzed

-— AIIowabIe limits/criteria flnallzed;}"ﬁi’f: e
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o Cities 10 CFR 50 59
Evaluatlon ”

Doug Colllns
Senior Englneer |
Quad Cities Nuclear Power Statlon .
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50 59 Evaluatlon Summary
+ Enclosure De5|gn o BT
~+ Enclosure Segment Assembly: FN . o a

: ,{v_(f-‘f.,-;_;’Lea;(age’Testlng i s
D ryer_-gnclosure ;ch ed u Ie-':;_
Conclusmns -
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50 59 Evaluatlon Summary

e Nudear
. An aIternatlve secondary oontalnment boundary, meetlng

the applloable deS|gn/I|oenSIng requ1rements will be in
~ place prior to removmg the reactor bU|Id|ng (RB) S|d|ng

e _;?.Seoondary oontalnment WI|| be protected to the extent

o r'.;fThere is no increase in oonsequenoes (dose) as thefx; |
~alternate secondary containment boundary will be |n plaoe
‘while the RB S|d|ng IS removed

72



Durmg test hole outtlng, oontlngent methods WI|| be Yll'n’ plaoe B
to |mmed|ately restore secondary oontarnment W|th|,n the o

s j_pressure limit as desorlbed in the UFSAR ‘and there |S no
~ change to any evaluatlon methodology as desorlbed in the
“UFSAR S | B e

P
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A

Enclosure De3|gn

. DeS|gn

— The outer door and enclosure to be desrgned for tornado ‘AmaX|mum |
~-wind speed (W|ll ellmlnate need to assess the lmpact:i'otfaddltlonal
mlssnes) RN S SN |

L ‘Design Wl|| meet selsmlc condltlons
| ".uter doo i

B steel columns) | I s e
. Enclosure - B BRI

| .—, WI|| consrst of steel frame with sheet metal welded on one S|de

| (enclosure wrll not be insulated due to the short tlmeframe |t Wl|| be
in use) L o

74




LXSIUMN.

Enclosure De3|gn (cont)
Enclosure alrlook FERE

. - W|II be mstalled to aIIow access to the |n5|de of the enclosure (eaoh
* door will have a Ilght to prowde a V|sual alde to |nd|cate when the
- other. door is open) L R e S

‘ Ut|I|t|es

- — Test Connectlons ;totbeﬁprowded;o. _

Ieakage testlng)
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o Leakage Testlng

. Outer Door Installatlon : e LT
— Install outer door and srdrng attachments prlor to srdrng removal and
enclosure rnstallatron B . , S o

_ Test outer door-to srdrng (pressunze air space between outer door
N and Sldlng, snoop/smoke test for leaks — testls for rnformatlon only)

secondary contarnment test - contlngency package to patch hole i
test fails) ~ T |

80



A’ et L Nuclear
. Enclosure Installatron for Unrt'l dryer L
— Install enclosure on refuel floor - R RS

it Test enclosure-to-outer door (pressunze arr space between
~enclosure and’ new outer door snoop/smoke test for leaks - test is

. for lnformatron only)

" r_:: Lea kage TeStI ng (cont )

" Enclosure Removal
‘_-—-Close outer door R o
— Smoke test outer doors remove enclosure upon completlon
Enclosure Installatlon for Unrt 2 dryer SO
— InstaII encIosure on refuel roor T | _

- Test enclosure-to-outer door (same as for Un|t 1 dryer) A'

— Test enclosure (same as for Unit 1 dryer) 81



Leakage Testlng (cont)

. Enclosure Removal

— Close outer door | |

— Smoke test outer doors remove enclosure upon oompletlon (same

asforUn|t1) SRR SRR |

Outer Door Removal BRI e
_— ""'Install grrt beams and |nner srdlng '

,est outer door-to inner- S|d|ng (lnformatlon‘,__
outer door installation)

i— ‘Install outer siding

— Test S|d|ng (perform seoondary oontalnment test wrth outer door
removed) . ERE R
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5n“ |
, R P L R Nuclear
. An aIternat|ve secondary contalnment boundary,
| -meetlng the appllcable deS|gn/I|censmg Srel
:'e;requrrements W|II be in place prror to removmg the o
RB S|d|ng o ity |

Summary e {xe [&

- '";;.;fSecondarycontalnme:nt;wrll be transitioned to the"»": i

| secondary contalnment pressure |s monrtored_ i

o *’Contrngent methods W|I| be avallable to restore

| secondary containment at the RB S|d|ng boundary
wrthln 4 hours |f requlred St L :
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