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TOLLDO ERISON COMPANY
DAVIS-HESSE NUCLEAR PONWER STATLION UNIT ONE
SUPPLEMENTAL INPORMATION YOR LER NP-32-80-17

DATE OF EVENT: Decesber 23, 1980, Febrnary 17, Warch 10, March 27,
April 21, May 7, Mey 13, June 1}, June 12, June 29,
July 29, August 5, and Augest 11, 1961

FACILITY: Davis-Begse Unje 1
IDENTIF IGATION DF OCOURRENCE: TFleor beam at the top af cencrete hlock
wall 5107, the floor besm av the top of concrete block wall 3307, the
connection between concrete block wall 2047 and the floor, the connce~
tien betwaen wall 2337 and the flowr, and flooay beams at the top of

walls 3167 aud 2187 would be everstressed during a design basis seismic
event. Walls 3167, 3177 aud 5187, and walls 4107, 4117 and %127 would

be overstressed during a conpiartment pressurization. Walls 3447, 3457

and 3467 could fall dorving a seismic event or exparience masonry evers
stress following pressuve loodings resclting from compariment pressuris=
zation. Walls 4&06, 4R17, 48626, 4837, 4A4LT apd &857 could fail and wall
4647 could experjence localized wall overstress during a seismic event,
The stresses in the sasorry and {n the top and bottom cennevctions in

wall 4016 could exceed design allowable stresses during a seismic event,
Connect ions of walls 5237 and 3267 conld become overstressed when subjecte
to pressure leading resulting from a main feedwater line break.

The floor beam commected to the top of wall 2407 would be overstressed
during a zoismic event,

The floor beam comected to the top of wall 5207 and the masonary and
expans ion ancliors on a pertien of the cast edge of wall 311D could
become overstressed during 4 seismic event,

CONDITIONG PRIOR TO OCCURRENGE: The unit was in Mode 1 with Power
(MWT) = 1525 and Load (Gross HWE) = 288.

DESCRIFTION OF OCCURRENCE: While performing the analysis of corcrete
block walls reguired by NKC IE Bulletin 80~11, it wss detoermined that
during a seismic event the bleck wall betweecn the contrel room and stair
AB-1 would cause the floor beam above to be everstressed, This floor
bedain is attached to the wall and supports a portion of the floor above
the coutiol room,

It was determined thut this condition was less conservative than assumed
in the Final Safeby Analysis Report (F5AK) aod is being reported undex
Teachnical Specification 6.9.1.8.i. The KRC On-8Site Inspector was notified
at 092% hours on Docember 23, 1980.

Additienal analysis per NKC 15 Pulletin 80-11 determined that during a
séismic event the bleck wall betweer compouent cooling water heat exchanger
and pump rocm (#328) and elevator wiaior 2 would cavse the floor beam

above te he oversiressed. This fleor beanm is attached to the wall and
supports o portion f the floor above the component cooling water exchanger
and pump roc, "
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It was also determined that this condition was less conservative than
as<umed 16 the PSAR and is beiug reported under Technical Specification
6.9.1.8.1. The NKC Un-Site Inspector was notified at 0935 hours on
Febroary 18, 1981.

Additicnal analysis per NRC IE Bulletin 80-1] determined that during a
seismic svent, the loads on hlock wall 2047 (between the two makeup
pumps) from the atteched piping systems would cause the stresses in the
conunet jon between the wall and the fleor to be greater than code allows
ables.

It was dotermined that this conditien was less conservative than assumed
in the F3AR snd is being reported under Technical Specification 6.9.1.86.4.
The NRC Dn=Site Inspector was notified av 1221 hours on March 11, 198]).

Analysis of sdditional walls per NRC IE Bulletin E0-11 determined that
during a seismic event, walls 3167 and 3167 would canse tho floor beans
attached to the teps of these walls to becone overstrossed. It was alse
dotormined that tho cotcrete maronry in block walls 3167, 3177 and 3187
wonld be overstressed when subjected to compartment presuurizat ion
originating from a pipe break, These walls form a cable ehase in Mechan-
jcal Penviration Room #& (Room 314) on the 585 fuot elevation.

This condition was lers conservative than assumed in the FSAR and is
being reported wnder Technical Specification 6.9.8,1,i. The NEC On-Site
Inspector was notified at 1325 hours on March 30, 1981.

Additional analysis per NRG TE Bulletin 80-11 determined that during a
design basis seismic event, the connection between wall 2337 and the
floor could beceme overstressed. This wall is located in Mechanical
Penetrat ion Roem #2 on the 565 foot elevation.

it was determined that this condition was less comservative than assumed
in the FSAR and is being reported under Technical Specification 6.9.1.8.4.
The NHC Us-5ite Inspeetor was notified at 1204 hours on April 22, 1981.

Additional enalysis per KRG IE Eulletin 80-11 determined that after a
main feedvatar pipe break, the imcresse in pressure croated could develop
an overstiessed masonry condition in block walls &107, 4117 and 4127,
These walls located on elevation 603" ~-0" form a pipe chase in corridor
404G .

It was determined that this condition was less conservative than assumed
in the FEAR und is being veported under Teclnical Specificatian 6.9.1.8.4.
The NRGC On-Site Inspector was notilied at 1540 hours on May 7, 1981,

Additional snalysis per NRC Bulletin 80-11 determined that during &
scismic event, loadings #re imposcd on walls 3447, 3457 and 3467 which
coild cuuse localized wall failuve, It was alse determined that these
walls, which separate corridor 304 from corridor 310 ¢nd room 313 on
{loor elevation 585'-0" could alio become overstressed when subjected to
compartwent pressurization originating from a main foedwater line break.
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1t was alse deteimined that this condition was less conservative than
assumed in the FSAR and is being reported under Technical Specification
6.9,1.6.1, The NKC en-site inspoctor was notified at 1400 hours on
August 6, 1981.

Re=analysis of masonry bleck walls required by NRC IE Bulletin 8§0-11
detetnined that during a seismic event, wall $207, scparating the computer
room (#510) from control cabinet room (#502), elevation 623, could cause
the {loor beam attached to the top of this wall to become overstressed.

1t was also deterpined that wall 311D, on elevation 585 in the Diesel
Generator Recn (#218), conld experience a localized cverstressing of
masonty and exponsion anchors under a seiswmic loading.

It was found that these conditions were les: conservative than assumed
in the FSAR and is being reported under Technica) Specification 6.9.1.8 %,
The NRC on=site ipspector was notified at 1447 hours on August 12, 1981.

DESIGNATION OF AFPARENT CAUSE OF OCCURRENCE: This finding is due to a
change in the analytical wethodology used by the architeet/éngincur
since the walls were designed in the early 1970's. Using the methods
applicable at that time, the floor beam would be dcceptable as built.
However, the change in the method treats wall section properties and
seismic floor response inputs differently and is a dynamic instead of
static analysis. Under the new methods, the floor beam design and the
wall to floor comnnection is deficient.

For the seventh finding, the cause of the oceurrence resnlted from
architect/eng ser design error. Wall to lintel (support beam over door
309) connection associated with walls 3447, 3457 and 3467 was originally
deficient in design when subjected to seismic loading.

Compartment pressures genmerated by postulated pipe bresks were not
originally considered when the architect/engineer desigued the walls.
Re-analysis of these walls with the additional Joading has resulted in
the overstressed mascury condition.

For the eighth and ninth findings, the cause was an architect/engineer
design error whick resulted in the construction of walls 4606, 4526 and
4647 ucross a seiswic joint leading to wall strength deficiencies when
subjected to seismic loadings, Additionally, when walls 4506 and 4826
were oviginally designed, the loads from wall attachments were not
consivered., Subsequent analysis using dynamic instead of static wethods
and including wall attachment Joadings resulted in an overstressed wall
copdition during a seismic event.

The finding on wall 4036 is the resnlt of a change in the analytical
methodology used by the architect/engineer since the wall was originally
designed. Additionally tho loads frem wall attachments were not origi=
nally considered, Subsegueot anglysin using dynamic instead of static
methods and wall attachment loadings resulted in an overstressed wall
conditicn during a seismic cvent.

For wulls 3237 and 3287 compartment pressures generated by a main feed-
wiater line Broak were not originally considered when Architect/Engineer

designed the walls.

4
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The finding for wall 2407 is due to a chasge in the apalytical method=
ology nsed by the architect/engineer since the walls were designed in

the early 1970"s, Using the matheds applicable at thot time, the floor
boam wouid he accepteble as built. Howewer; the change in the method
treats will section properties and seismic floor response inputs differ-
ently and is a dynamic instead of static analysis. Upder the new methods,
the floor beam desipn is deficient. ‘

The finding for 5207 amd 3110 is due to 2 change in the analytienl
methednlegy vsed by the architoct/engineer since the wialls were dosigned
in the eariy 1970's., Using the merthods applicahle at that time, the
flooy beam and wall connections would be acceptoble as buily, However,
the whange in the mothod treats wall section properties dnd seismic
floor response inputs diffevently and is a dynasmic instead of a static
analysis, Usder the new methods, the floor bemm above wall 5207 and the
masonry and wall consections associnted with wall 311D are deficient.

ANALYSIS GF OCCUXRESCE: There was no dangar to the health apd safoty of
the pullle or stotion parsonnel. The [loor benms and wall to fioor
commiect ion in question are only overstressed during & maximum probable
earthguako, During all other postulated unit epersting conditicns, the
stresses are within allowablea.

A proliminary veview of the portion of the floor above the concrel room
supported by this beam has been made. The resulls dre not conclusive

but indicate thern [s @ potential thet a portion of the floor ahove may
underes sone stynciural distress. A more detailed analysis would take
three months to perform, The modification to correct this condition
consints of two amall struts which could be installed in about two

weels, Therefore, in the interest of taking the most expoditfous approach,
Toledo Edisan has degidod to poke the modification at this timc without
procoeding with further dnalytical effort,

Similarly, a preliminary review of the portion of the floor above the
conponont conling water heat exehanger and punp room sugported by the
boan hes been pade. The results are not conclusive but indicate there
it & potentizgl that a pertion of the fleor above may undergb some struce
tural distiess. A more detailed analysis would tale threc months vo
perform, The modification to correct this condition consists of the
installation of throe plate stiifeners between the web of the floor beam
and the floor above. This molification can be made in a shorter time
than it wonuld take o complete the detailed analysis of the floor.
Therefore, in the interest of Laking the most expoditious approach,
Tolede Ediscn hus decided to make the modif’cetion at this time without
proceedipg with the detailed floor analysis.

Pipe supports 31-HOC-5H5, 31-HCC-5H6, 31-HCC-5HT end 31-HCG-5HD are
stiached ro wall 2047. During a masisom probable earthquake these pipe
supports ippart Jouds to wall 2047 which canses the stresses in rortion

of the counect ion betveen wall 2047 and the floor to be greater than
g)lewed by the Uniform Building Code (UHC) and American Concrete Institte
(ACT) Code. ‘The wall was anelymed as five wall strips. The stresses in
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the conpection between the wall and the floor in only two of the wall
strips were greater than allowable. lowever, even in these two strips,
the factors of safety are greater than one, demonstrating that these
strips are still stahle.

There is also an inhorent conservatism in our analysis since the inter=
setion between wall strips is not considered.

The piping systems attached to the wall have been reanalyzed assuming
that there will be deflection in wall 2047. The resulting piping and
support stress are all within the interim allowable stresses developed
for 1E Bulletin 79-14.

Overstress of the masonry comprising block walls 3167, 3177 and 3187 is
due¢ to the postulated compartment pressure resulting from a break in the
main feocdwater line in room 314, During all other operating conditions,
the stresses are within allowables. However, such a break in this room
has a low probability of cccurring. The portion of the pipe meets most
of the criteria established by NRC Brauch Technical Position MLE 3-1 to
qualify as a "no break zone'; the exception being that the pipiug was
designed to ANST B31.1 instead of ASME Section T1l, Class 2. However,
tie Toledo Ldisen procurvment and installation specifications required
the same material and installatjon documentation as is required under
ASHE Section 111, Class 2.

The elfects of the wall deflection cansed by the seismic loads on nuclear
safety reletsd copduit sttached to these walls have been investigatad

and failure of the condult will not oceur, Additienal analysis to
detormine if yielding of the floor beams would canse structural distress
in a portion of the {loor above would take appresimately six wmonths to
perform, while a modification to ensure the condition is conservative
can be made in a shorter time.

In the case of wall 2337, the stresses created in the wall to the floox
comection are gredater th:an criteria allowables per the Uniform Building
Code (UBCY and the American Concrote Institute (ACT) Code. However, the
factor of safety on the counection was still greater then 1, thus denpn-
strating wall stability during a scismic event.

The stresses in the piping and cenduit systems attached to this wall
hove been reviewed assuming the wall would deflect during a seismic
event, and found to be within allowable limits.

When a break in the main feedwater line in corridor 404, irciuding the
portion within the pipe chase is postulated, the mesonry in walls 4107,
4117 aud 4127, and all wall connections, conld become overstressed due
to the pressure loading. During 21) other pestulated wnit eperating
condition%. the stresses are withia allowable limits.

The above postulated event (a main fondwater pili+ Preak in corridor &404)

has a low pruhability of vecurrence. The af’ *.d rortion of the main
feedwater line has been reviewed ageinsSt < i ¢ +ign criteria. Our
yeview indicates that this piping meet e v arements of Branch
Technical Positivn MEB 3-1 (Section B.. ', Liuid System Piping in
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containment penetration areds where break need not be postulated, with
the felluwing oxceptions: 1) the piping system was designed to ANSI
B31.1 instesd of ASME Section 111, Class 2. However, the Toledo Edison
procurenent and fostallation specifications required the same material
and installation documentation as is required under ASME Section III,
Class 2 and, 2) this portion of the piping does not comply with Section
B1.1b(4) which reqo ies that the length of the section of pipe for which
bresks axe not postulated be kept to @ minimum,

Puring o wveismic cvent, walls 3447, 3437 and 3467 could experience
localized wiil failure. Sections of these walls, if allowed to fail,
conld pogsibly impact the safety related conduits penctrating the walls,
although further anolysis wonld be required to analyze how the contduits
would be affected, A partial modification to correct this condition has
b. - desipted and can be inplemented more expeditously than the time
ragquired for further analysis.

Additionally, the masonry comprising block walls 3447, 3457 and 3467
gould become overstressed following the postalated compartment prossurs
resulting from a break in the moin feedwater line in ewither roun 513 or
corrider 304, DPuring ail other operating conditions, the stresses are
within a#llowables. However, such & breosk in this room has a low proba<
bility of ocairving. The portien of tho pipe meets most of the eriteria
establisbed by NKC Braneh Technical Position HEB 3-1 to qualiiy as a "no
break zone" with the exceptions being: 1) the piping was designed to
ANST B31.1 instead of ASME Section 111, €lass 2. However, the Toledo
Edisor procurement dnd installation specifications required the same
material and isntallation documentdtion a8 is regquired under ASHE Section
111, Class 2; 3) the piping in room 313 or corridor 204 dees not comply
with Section B1.1B(4) which requires that the length of the section of
pips for which breaks are not postulated Le kept to a minimum.

Following a maximum probsble earthguake. walls 4806, 4817, 4626, 48637,
4B47 and 4857 could experience loss of s.ructural strength due to wall
attachment loadings and potential differential movement Between seismic
zones #6 and #7. Failure to construct a seismic joint in walls 4808,
4826, LB37 and 4857 between these zones coatributes to their failure and
that of wills 4817 and 4847,

A potential censequence of wall failure could he damage o the safety
related conduits attached to these walls and possible damige to safety
related items in the reom adjacent to these walls. The degree of damage
to these conduits has not conelvs ively been determined. Hewever, if the
cirenits contained within the danaged condunits are affected such that
they caunot perform their dosigned function, safe shutdown of the plant
could still be provided by alterncte systems not affected.

Vailtiré to provide a seismic joint at the south end of masonry wall 4647 ,
could create ¢ I~calized overstressed masonry condition in this wall.
The manenry is overstresced in cempression due to insplane seismic Joads
gonerated by the absence of this joint. Localized crushing of the
masonry in the viginity where the joint should have been constructed,
could occur as a result, This localized masonry erushing should not
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result in the less of function of the safety related civeuits contained
within the copduits penctrating this wall for the following reasons:

1) the loadings on the steel conduits are reduced due to energy dissipa~
tion when localized masonry crushing oceurs; 2) radial compressive
strength of the steel couduits is greater than the compressive strength
of the masonry; and, 3) support for safety related conduits which peunes
trate the wall will not be affected.

When wall 4016 is subjected to a scismic loading, the masenry stresses

in the wall and the stresses in the top and bottom wall connections
erceed dosign allowables., Additionally deflection during a seismic

event of the wall wonld cause attached conduits, some of which contain
puclear safery related civcuits, to exceed the acceptance criteria for
the sonduit deflection. Failure of the entire wall or circuits contained
within the affected condnits has not been confirsed even though the
allowable «tress has been excended. The present analysis uses average
material strengths and deoes not take any credit for load reductions
attributable to localized failure (crushing) of masonry. I4, however,

in the unlikely event that the neclesr safety related circuits rontained
within the affected conduits cannot perform theiy intended safety function,
safe plant shutdown could still be provided by alterpate systems not
affected.

Puring a postulated bresk in the main feedwater line in Toom 313 the
expins ion anthors in the connections in walls 3237 and 3287 #nd the
floor beam attached to the top of wall 3237 could become overstressed.

A petential conseguence could be structural distress in a portion of the
flour above the heam at elevation 603'-0", Further analysis would be
roquired to determine if this portion of the Tleor would become overs
stressed 1f yielding of the beam dud oceur. A modification to corre
this conditien can be designed and implemented more sxpeditiously than
the 2 to 3 menths reguired for a detailed analysis of the floor system.

Alse, failure of the well consections is not likely even though the
fuctors of wafely for the expansion anchors in the cenrsctiens are less
than the acceptance criteria. However, this factor of safety is greater
thim 2, specified as acceptable for short temn operabil!.y by I.E.
Bulletin 79-02.

Additionsally, a pipe break of this nature in Roem 313 has a Jow probability
of occurring., The partion ef the pipe meets wmost of the criteria estab-
lished by KBS Branch Technical Poiition MEE 3-1 to quality as a "no-

break zone" with the exceptions baing: 1) the piping was designed to

ANST Bil.1 instead of ASHE Section 111, Class 2. However, the Toledo
Edison procarement. and installotion specifications reguired the same
waterial apd installation documer.cation gs is required under ASUE

Saction 111, Class Z; 23 the pipiig in Koom 113 dows not comply with
Section B.1.b (&), which reginires that the length of the section of pipe
for which brecks are not postulsted be kept to a minimow.

When wall 5407 is subjected to seismic loadings from a masimum probable

varthquike, 1he flaoy beam attschoed to the top of the wall could become
overstresned . A preliminary review of the portion of the floor above
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the comp ient cooling water heat exchangey and punp room indicates that
there 4s a possibility taat a portion of the flocr above may undergo
some structural distress, A sore detailed analysis te verify this
possibility would requive two to three months to perform. The modifi-
catien Lo correct this condition consists of structurally bracing the
beam which could be agcomplivhed in @ shorter time than it would vake to
coeplote a detailed avalysis of the floor system. Therefore, in the
intereast of taking the dast expeditious spproach, Toledo Edison has
decided to mabe the modification at this time withbout procecding with
the detailad floor analysis.

When wall 3207 is ubjected to seismic loadings from a maximum probable
J & I

earthanake, the - ¢ beam attached to the top of the wall conld bocome
overstressed., A liminary review of the portion of the floer above
iwdicates thot th oo is a possitidility that a portion of the flour may

undergo some structural distress, A more detailed dmalysis to verify

this possibility would reguire throe months to perform whereas a modifi-
cation to correct this condition could be accomplished in a shorter

time. Therefore, in the interest of taking the most expeditious approach,
Toledo Edison has decided to make the modification at this time without
farther analytical efiort,

Also, during a seismic event, wall 311D could experience localized
failuee. The area affected would be limited to a four foot long strip
along the essterpg wall edge. At oneé location the masonry is overstressed
in shear and the expansion anchors have factors of safety less than one.
becavse the indicated fallure is local, gross wall failure is not expected
to onenr., Additicnally, because of inherent strengths in the well not
considered, conservative assumptions in the analysis, and that the wall

is 1einforced, damage to safety related items in the imwmediate vicinity

of the wall resulting from spalled masonry is considered remcte.

CORRECTIVE ACTTON: Under Facility Change Request 80-277, two struts
were added (6 the floor beam above the wall between the control room and
stairway AB-1. This work was completed March 6, 1981.

For the second finding, three plote stiffeners will be installed between
the beam and fleoor above, under Facility Change Requesty &1-015.

Yor the third finding, the condition will be worrected by removing the
pipe supports from wall 2047 and attaching them to the makeup pump room
ceiling., This relocetion work will he done wigler Facility Change Reguest
81-016 whan station operating conditions permit.

For the fourth finding, the condition will be corrected by the addition
of a two-layered internnl bracing system to the cable chase formed by
walls 3167, 3177 and 3167, The top layer of bracing will lower the
flooy boum siresses to allowable )imits by reducing the wall deflec-
tiorns. The lower level internal broacing will reduce the masonry wall
staoosses (these caussd by conpartment pressurization) to within allew-
ables. These modifications will be mad» under Facility Change Reguest
81-018 when station operzting condit.ons perwit.
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For the fifth finding, the condition will be corrected by reinforcing
the cormection of the base of wall 2337 by adding steel angles connected
to the wall and fleor with thrmebolis and expanaion anchors. This modi-
fication will be wade pnder FCR 81-017 when station operating conditions
permit.

For the sixth finding, the condition will he corrected by the removal of
wolls 4137 and 4127, and replacement of wall 4117 with a steel joi
impingement shield, wall 4107 will be reinforced with a steel posk
anchored to the fleor. This meditijeation will be made wnder Facility
Change Reguest 81-010 when station operating conditiocLs permil.

For the soventh Tinding, Facility Changa Request §1-019 has been issued
for immediate implementation, This FCR wil) reduce the stress in the
wall eaused by a seismic event and compartument pressuyization to within
allowable limits. The initial portion of this FOR work will reduce the
stresses capsed by a seismic event. A supplement will he issued to also
redoce the stresses caused by compartipent pressurization and further
reline thoe seismic portion of the modif ication,

For the eighth finding, the condition will be corrected by removing
walls 4806, 817, 4826, 4837, 4557 and 4857, fireproofing the building
columns which were surrounded by the walls and relocating the existing
wall attachments to satisfactory supporis. This wodification will be
made under Feeility Chenge Request 81-021 when station operating condi-
tions permil.

The eemditien of wall 4647 will be corrected by constructing ilie reguired
5

seismic joint in this wall per Facility Change Requosi 81-022 when
station operating conditions permit.

The condition of wall 4016 will be corrected by removing 16" wide block
sections at nix locations for the full height of the wall and replacing
them with steel box sections fastened to the floor below and floor beams
above this wall. This modification will be made under i .cility Change
Request 81-0Z3.

The condition of walls 3237 and 3287 will be corrected by hracing the
floor beas to resist the loading from wall 3237 and reinforcing the
south end conmection of wall 3287 and the north end connection of wall
5237 with angles and expausion anchors. This modification will be made
under Facility Change Request 81-024.

Bracing wil) ke added at four locations to the beam above wall 3407.
This modilication will be perfermed under Facility Change Boguest §l-
025,

The eondition of wall 5207 will be corrected by bracing the floor beam
above to resist the loading from wall 5207, ‘This will be done under
Facility Chango Reguest 81-027.

The oastern edge of wall 311D will he strengthened by the addition of a
pilaster te the wall at this Jocation. This modification will be made
uniler Facility Change Request 8§1-026. _

Failure Data: There have been no previously similar reported occurrences.
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