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U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D. C. 20555-0001

Edwin 1. Hatch Nuclear Plant
Measurement Uncertainty Recapture Power Uprate (MURPU)
Post MURPU Steam Dryer Performance Monitoring and Inspections

Ladies and Gentlemen:

By letter dated December 19, 2002, Southern Nuclear Operating Company (SNC)
submitted to the NRC a license amendment request for the Edwin I. Hatch Nuclear Plant
Units 1 and 2. The proposed amendment increases the authorized maximum power level
for both units from the current limit of 2763 MWt to 2804 MWt. Although the requested
power level is a 1.5% increase above the current maximum power level, it will represent a
15% increase above the original maximum power level.

Recently, the NRC identified issues in Information Notice 2002-26, Supplement 1
“Additional Failure of Steam Dryer After Recent Power Uprate,” related to the potential
generic implication of extended power uprates with respect to steam dryer failures. Hatch
has been operating at extended power uprate (EPU) since 1999 for Unit 1 and 1998 for
Unit 2. The EPU power level represents approximately 113.4% of the original power
level.

By letter dated September 4, 2003 (NL-03-1798), SNC described actions in response to the
impending revision of General Electric SIL-644. On September 5, 2003, General Electric
Nuclear Energy issued SIL No. 644, Supplement 1 “BWR Steam Dryer Integrity.” The
commitments noted in the September 4, 2003, letter are superseded by compliance with SIL
No. 644, Supplement 1.

This correspondence is to notify the NRC that SNC will implement GE SIL No. 644,
Supplement 1, Recommended action 3 (BWR/4 and later steam dryer designs) as outlined in
the services information letter provided by GE with respect to the Unit 1 and Unit 2 Steam
Dryers at Plant Hatch. SIL No. 644, Supplement 1 is provided as an enclosure to this letter
for your information.
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This letter contains no NRC commitments. If you have any questions, please advise.

Sincerely,

W |
H. L. Sumner, Jr.

HLS/whe

Enclosures: Enclosure 1 — SIL No. 644 Supplement 1

cc:  Southern Nuclear Operating Company
Mr. J. D. Woodard, Executive Vice President

Mr. G. R. Frederick, General Manager — Plant Hatch
Document Services RTYPE: CHA02.004

U. S. Nuclear Regulatory Commission
A. Reyes, Regional Administrator

Mr. L.
Mr. S. D. Bloom, NRR Project Manager — Hatch
Mr. D. S. Simpkins, Senior Resident Inspector — Hatch
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GE Nuckear Energy :
BWR steam dryer integrity
SIL No. 644 SILNo. 644 (CBWR3 sicam diyer faiturc™),  valve (PORV) ocourrcd. The wait was shat
Supplement T  issucd Augus! 21,2002, described an event st s~ down snd the PORY replaced, On May 2, 2003,
) BWR/S that involved the failure of a sicam dryer . following sctem to EPU eonditions, & greater
September 8 2003  cover plare and the gencration of loosc parts, shan four-fold increase in the moisture contont
somc of which then migrated info amainsteam  ~ was measured. The moistors content contmued
linc (M5L), Themost probablccascofthis %o gradually increase watil it exceoded 8 pro-
event was identificd as & flow rogime instobility. - determined threshold of 0.33% on
hat rezulicd in localized, kighoyelohigh - - -~ May 28, 2003, 'l'hcpuwcrlcwlwnduodb
pressure loadings vear the MSL mozzics. The pre-EPU) conditions that resulted in & moisture
high vibratory stresses from the prossurc boading  contont reduction 90 0.2%. The moisturc contcat
eventually resulicd in the high cyeke fatiguc remaincd steady at this value following the
faiture of the cover plaic. ‘ mt@dumonuﬁwngmﬁcuuchmgesm
observed by
SIL No. 644, gpplicablc ¢ bphntswlﬁl reactor eperating parameters
nwm.sz;.leumdxym.n!y : operators.
recommendations for monitoring moisture A detailed statistical gvaluation of key plant
content and other resctor parameters, and for {{g]_ concluded that a sublle change in the
thosc planis opemting at greater than ¢he original flows had occurred following the
licensed dhermat power (OLTP), an mspostionof  April 16, 2003 PORV cvent. Bascd on this
the cover platcs at the mext reficling outage, information, m&@%ﬁdﬁc&dug‘mm
The purposc of this Supplement 1 10 - coaicat mereas, the uti ta st doun
SILNo.mubdamhclmdmdryu ““"‘.‘“’”"’P“"-m"“"’“ﬁ‘m‘m
failure that occurrcd af the same BWR73 deyer inspoction,
spproximaicly enc year following the inixial Inspeciion resulls
(i b o D oot ere Dot vl pecionof e sl
dﬂ&n:nuhmﬁww'hcrfulmc Auu:sul!. rovesled significant stcam dryer damage. 'm
of the wteam dryer, the side that was closcst o
tham tho OLTP. SIL 644 appled o - side, & through-wall erack spproximately
m‘”“;%‘&“gz’“ - This g4 ohies long and ep fo three inches wide was
Supplement | lo prescnts vevisod obscrved in the top of #hc outer hood cover plate
rccommendations for plents with BWRS3-style and the fop of the vertical hood plate (refer to
dcmdrymmdprm sccommendations Figure 2). ‘Ihmchtuu!hccsmﬁcm
dryor desigas. outcr hood was severed. The detached braces
Discusslon were found on top of fhe steam scparator, All
. 1 . dctached parts were sccounted for and retricved.
On Apsil "'ﬁ"’"‘“’g&"‘”"??"‘“f;* Ox e oppositc side of the steam dryer
MM ‘.'P":;‘ mﬂ”""mmw {270-8cgrec sidc), incipicat cracking was
pone . - observed on the inside of the outer kood cover
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plate and one vertical brace in lhcoulerhood

was cracked. No damage was found in the cover -

plates that had been replaced following the first -
steam dryer failure in 2002,

Three tie bars on top of the steam dryer
connccting the steam dryer banks were also
cracked. Tie bar cracking has been observed on
several other steam dryers {(including plants that
have not implemented EPU); therefors, tie bar
cracking is believed to be unrelated 10 the other
damage noted sbave,

Root eause of steam dryer Jallure

Extensive metalturgical and analytical
evaluations (e.g., detailed finite clement
analyses, flow induced vibration analyses, -
computationa! fluidy dynamics analyses, -
1716 seale mode! testing and acoustic circuit
analyses) concludod that the root cause of the
steam dryer failure was high cycle fatigue
resulting from low frequency pressure loading.
There are two potential contributing factors to
the failyre: o
1. Continued operation for spproximately 1
month following the failed cover plate in
2002 which resulted in additional stress
loading on the vertica! hood plate, and

2. Inadvertent opening of the PORV tcsultlng
in a decompression wave which subjected
the steam dryer to two to three times the
normal pressure loading. (Itis believed that
there was incipient cracking in the steam
dryer and the PORV event caused the cracks
to open up).

The root cause identified in the first steam dryer

failure was high cyvcle Eatipue cause by high

frequency pressure loading. The low flequency
pressure loading was identified as the dominant
causc in this failyre, The low fiequency
pressure loading may have also beenn
significant contributing factor in the first fhilure.
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* Steam dryer modifications

The following repairs and pre-emptive
maodifications were made to both the 90 and

- 270-dogre sides of the steam dryer:
1. replaced damaged % inch outer hood plates

with 1 inch plates
removed the internal beackets that attached
the internal braces to the outer hood
. added gussets at the outer vertical hood plate
and cover plate junction
4. added miffeners to the vertical welds and
" borizontat welds on the outer hood

‘The combined effect of these modifications was

w

. to increase the natural frequency of the outer

hood, reduce the maximum stress by at leasta
factor of two, and reduce the pressure loading by

. reducing the magnitude of vortices in the steam

flow near the MSLs,

Following the steam dryer modifications, the
unit was retirmed to service on June 29, 2003,
Generic implications

There pre two key sttributes that determine the
susceptibility of a particular plant to steam dryer
degradation. The dominant attribute is the steam

- dryer configuration.- There are three general

types of steam dryer configurations (refer to

Figure3). -

1. BWR/3.style steam dryers with a square
hood and internal braces. This design
results in maximum stresses where the
internal braces attach to the outer hood. The
crack initiation at the BWR/3 occurred at
this high stress location. Higher stresses
result in g greater susceptibility of the
components to crack initiaticn. Some
BWR/3-stylc steam deyers donot
incorporate the internal braces. This design
eliminates the stress concentration
associated with the brace attachment.
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stcam velocity, The BWR/3 amit that
expericnced the steam dryer damage has small
(20 inch dismcics) MSLs md nently the
highest steam velocifics ot EPU tions of
any BWR. Higher MSL steam velocity
increases the amplitude of flow indused and
scoustic load forcing functions fhat Ioad to high

Unng&ucmnm'buta,tmmgmm

was developed for ol BWRs. An sissessment of

&cuemmg:mmnksmmthc o
the BWRS3-syke floam dryer is
most susceptible 6o stcam dryer damage. This
sascssment concluded that other stoam dryer -
designs arc substantislly kess susceptiblc to
sicam dryer dsmage when compared fo the
BWR/3 unit that expericnced the stcam dryer
failure. Conscquently, so significant sicam
Sryer damage is expected for BWRA and later

stcam dryer designs, even at EPU conditions. -
No BWR/2 haz boen evalusted for EPU
conditions to datc,

Recommended action:

GE Muclear Esagy recommends that gwacrs of
GE BWRs consider the following if currently
opmtmg or planning o operate, sbove fhe
OLTP

1 Bm-dybwdlymmthhmd
braces in the guter hood.

Post MURPU Steam Dryer Perfonnance Monitorin: ctions
SIL No. 644 Supplement § «page 3
BWR2-atyk dryers also have s square. #. Reviow eveilablc visual inspoction
hood; however, the inteenal configuration of ncords ¢ dotorming if thers am gy
h&yﬁbmkmdhwdwppoﬂsdiﬂ‘mt pro-existing flaws or wndomized welds
from the BWR3-stvlc dryers. u the cover plaic sad outer hood
2 mewbmdqmmmmm locations.
hoods, This design replnced the intornal b. Measure moisture content, a3
braces with infemal plates that sobstantially determined by Na-24 mcasurcments in
reduced the maximum calenlated siresses. hmmprwmwndmxfm hlotwdl.
- . o) [ ue
3. BWR/S and Iatcr stcam dryer dosigns ®hat oporaion ncar maximum cors hormal
incorporatod curved hoods o oplimins the - Yitions, Mt
stcam flow. This designrclained the - . wmm"&mw ™
intcrua? plates, further scducing the | totion of 6,1% s
maximum caleulaiod sircascs, ) " eremaller. Isolats
{or account for) Bow through paths
The sccand sitribute is the maximum MSL - where vesctor water e flow direcily o

the hotwell {5.3., reactior watcr cloanup
reject flow, sample lings),

Establish seactor prossure, water lovel,
stcam flow, and fiedwater flow valucs
consistont with fhe bascline molsture
content valucs., Moisture conient can
change during the operating cyck due o
changes in corc powes, corc ﬁnw, o

core radial peaking,

¢. Monitor reactor pressure, water kovel,
individual stcamline flow, snd fecdwater
flow on & daily basis for significant
snomalics (such a2 step changes in
mdmdvdm)ﬂm‘?pm rindicate a
stcum dryer failore. Monitor sd
comparc indications on cach instrement
seference kog; & dryer failore acar the
mfawechgwpmayuﬂ‘ed&c

indications for the scusors on that

reforonce kg, The stop changes that
wers observed during the 2002 cover

plate failure were wsually small 2-3psi

for seactar prossust, ~4wo iaches for

veactor kevel, ~5% for sicamline flow)

therefore, trend plots of the data will be

wscful for performing the recommended
- mpnitoring.
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4. Implcment g moisture content f. Repeat the visual inspection in Leut

monitoring program lf:t W‘wwk subscquent refucling outages.

nnist.nrcircwtmt Wt leasl GACOPET WESX. Ntz The recommendations sbove superede

g:rwhgw&:izobm nrutc! uﬁin?wr * * the recommendations in SIL No, 644 for
: tent daily and cvaluaic BWRB-lt}lcllcamdqm

reoent plant mancuvers o cvents snd 2. ‘BWRA3-styk steam dryers with w0 intemal

associated plant parameters to identify - bmesmthcoutcrltood

the causc of the increascd moisture -

conicnt. If the eausc of the increased
moisture content cannot be determined,

o 3 l:;glcmmtmmmdatiwslglb '

consider & seduction in power oran - lu Tmploment & moistarc content
ocdorly plant shutdown for inspection. m;n:omm program lc‘:l: measurcs "
. . moisturc content at least once every kwo
The mﬁ‘m’:‘:&‘:ﬂw ﬁ:d {2y wecks when operating sbove the
M. st be mined“m mgﬁw the - OLTP, Ua uguxﬁcuut changcorn
" ) crepsing
’l' '}"’“m" 1 'dmm undm 1 sicadily in trend iy observed,

varistions, For example, an observed

" evaluate recent plant mancavers or
" - events gnd sssociatcd plant paramctors

moisture canryover of 0. % would bes . L bawﬁfymcmofﬁciwcud
significent change for sn efficicntdyer moisturc content. If the causc of the
{rormal moisturc caryover of ~0.05%). " {ncreased moisturc content cannot be
For a plant that opcratcs with high - determined, consider & soduction in
moisturc kevels, i obscrved moisture power or an orderly plant shutdown for
carryover 0.1% higher than the normal tnspoction, :
range would be significant.  Themai ion kevel for
Following & transict cvent that may nitiating the incresscd mositoring mnd
sesult in prossure loading of the sicam evalustions must be determined from the
dryer (relicf valve opening, turbine stop obscrved bascling yalics snd sormsl
vﬂmcl‘omm'ﬁllzmm . yuriations, For exsmplc, an obscrved
conten ‘;'}ﬁc wmr “d : mgisture canyoverof 02% would bo s
O s e Zeatichod ot - Significant chmge for an effieices dyer
" ; * - {normal moisturc cayover of ~0,05%).
drycr has sustained ao damage, roatine For & plant that ppcraics with high
mionitoring may be resumed. moisturs ovels, m observed moisture
Perform & visual inspection (“best carryover 0.1% highcr than the normat
effort™ VT-1) of the stcam dryer st the range would b significant.

noxt schoduled refiscling ontage, This

Following & transicat event that may

inspoction should inchude the most * vesult in prossure loading of the stcam

I » |4 g
susceptible locations a3 determined by & dryer (rclicf valve opening, turbing stop
drycr siress nalysis (rofer to Figurc 4). wvalve closure, efc.), monitor moisture
Th&inspecnmdwldimluglcbothm. content dmly until the structurs!
externa! and interna! inspectioa of the intcgrity of the dryer is confirmed.

sccessible arcgs. Remove trapped
bubbles to ensurc completc coverage of
intcrnal arcas,

Page 4 of 10
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Onoc it has been established that ¢hic

shryer bas sustained no damage, routing
monitoring may be resumed.



b

Post MURPU Steam Dryer Performance Monitoring Inspections

$IL No. mSubp!ememf *page 5

Page 5 of 10
NL-03-1932

¢. Poform a visual inspection (“hest

¢ Porform a visual inspection (best

offort™ VT-1) ot the ontage priorto - effort™ VT-1) prior (o initial operation
initia! opcration above e OLTPorst - sbove the OLTP or within the next two
o mext schoduled sefucling outage if scheduled sefucting eutages if slrcady
already opcrating shove the OLTP. This operating sbove the OLTP. This
inspeetion should include themost - inspection should inchide the most
susceptible locations as detcrmined by & susceptible locations ss determined by &
* dryer stress anolysis (refer to Figure 8). dryer stross mnlysis {refer to Figures 6
This inspection canbe Emitedtoan ™~~~ - and 7), inchuding the vertical rid areas
extcrnal inspection of themost on cach of ¢he cuter hoods end the end
susceptible Jocations, - ﬂatuou lhch?;wtamostmw hanksc”.u‘alil
& Repost the visual Inspoction in 2.c st spoction can to e
every olber refucing oufage. - - :cmdﬁcmostluwcpﬁble
3. BWRA wnd laicr stoam dryer designy: & Repest the visus! inspections in 3. at
3 knp!mmmmcndnnmsln.l.b © every ofher sefucling outage.
od L. Notc:  These inspection recommendations do
b. Implement recommendation 2b, ' sotsupcrocde existing wtility program
However, the moisture content ‘ requircments or other inspections
mxmnngﬁequycmkmlw:db rcoommended as 8 result of industry
once per month. operating experience,
To reccive additions! information on this subject  fssued by
or for assistance in mplementing &
karﬁmSavmme Scrvice Information Communicati
This SiL pestaias aaly o GEBWRs. The GE Nuclcor Encrgy
conditions undor which GE Nuclear Encrgy 178 Curtncr Avenue
issucs SILs are stated in SIL No. 001 - M2
Revision 6, the provisions of which arc San Josc, CA 95123
incorporated into this SIL by reference.
Product refersnce

B11 - Reactar Asscmbly
B13 — Reactor Systcm
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Figure | — Steam Dryer Faiture Locations, 2002 and 2003
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Figure 2 = Steam Dryer Damage 90 Degres Side
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High Stress at Dlagonat
Brace Attochment fates
A
1k
, l;
Diagonal Braces
fon some squore =
hood diyer))
i | o
Square Hoods SlantedHoods - - Curved Hoods
BWRA Style Design SWR/aStyle Design BWAR/S Style Design
fmproved Steam Flow Optimized Steam Flow
Figure 3 — Sieam Dryer Hood Configurations
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Figure 4 — High Siress Locations
‘Squore Hood with Braces -

High Stress
Locations

F’ngums—wwmuwiéas'
Square Hood without Braces
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fligh Stress
Locations

Figure 6 — High Stress Locations
Slanted Hood

Figure 7 — High Stress Locations
Curved Hood
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