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March 27, 1992

U.8. Nucluar Regulatory Commission
ATIN: Document Control Desk
Washington, D.C, 20555

Gent lemen
In the Matter of ) Docket Nos, 50-327
Tennegsee Valley Authority ) 50-328

SEQUOYAH NUCLEAR PLANT (8QN) - ICE CONDENSER LOWER PLENUM FLOOR MOVEMENT
AND DEGRADATION

Reference: Letier from ftewart D. Ebneter to TVA, Attn: My, J. R.
Bynum, dated March 23, 1992, "Confarmation of Action Letter"

This letter provides the information requested under Items 1, 2, and 3 in
the referenced letter regarding the subject issue, The informaticn
provided by this submittal will be discussed in the NRC meeting scheduled
for 11 a.m., on April 3, 1992, in the MRC Region 11 offlces. This
meeting will complete Item 4 of the referenced letter,

TVA has identified upward movement and cracking of the Units 1 and 2 ice
condenser floor wear slabs that form the top layer of the ice condenser
floor assembly. This upward movement also resulted in mechanical
interference with the bottom of a number of lower ice condenser inlet
doors, thereby increasing the required opening force beyond the technical
specification (T8) limit of 675 inch-pounds. The condition was
discovered during inspections of the lower inlet doors during the Unit 2
Cycle 5 refueling outage on March 16, 1992, and verified on March 17,
1992, following furcher engineering inapection and review. Movement of
27 of 4R doors was found to be inhibited, along with localized wear slab
cracking and upward displacements of up to several inches. The immediate
apparent cause of the wear slab degradation vas water intrusion,
freezing, and expansion within the floor assembly. Confirmatory
ingpection of Unit 1 on March 13, 1992, which was operating near

100 percent power three months into Cycle 6 operation, identified similar
indications, although to a lesser extent, affecting 11 of {3 doors. TVA
conducted an orderly shutdown nf Unit 1 to effect resolutiin to the
observed problems, and hot stand. y was reached at 0247 Eastern standard
time on March 19, 1992,







U.8. Nuclear Regulatory Commission
Page 3
March 27, 1992

ce (Enclosutes):
Mr. D, E. LaBarge, Project Manager
U.8. Nuclear Regulatory Commission
One White Flint, North
11555 Rociville Pike
Re kville, Maryland 20852

NRC Regide t Inspector
Sequoyah ' aclear FPlant

2600 lgou Ferry Road

Soddy Daisy, Tennessee 317370

Mr. B, A. Wilson, Project Chief
U.8, Nuclear Regulatory Commission
Region 11

101 Marietta Street, NW, Suite 2900
sslanta, Gecrgla 30323







ENCLOSURE |

1. BACKGROUND

A.

Design Description

The Sequoyah Nuclear Plant (SQN) contalnmente are an ice condenser
nressure suppression design. The internal design pressure for the
containment ig 12 pounde per square inch gauge (psig), and the
design temperature is 250 degrees Fahrenheit (F' The primary
containment gtructure ig a freegtanding welded steel s.ructure with
o certical cylinder, hemispherical dome, and a flat citrecular base,
The internal concret structural design allows the containment to be
divided into four main areas for containment pressure design
evaluationt: the lower compartment, the dead-ended compartment, the
upper compartment, and the ice condenser (see Attachments 1 and 2
for containment and ice cordenser sectiong). The ice condenser ig a
pasgive device containing borated ice (lnt is utilized in the event
of a loss~of-coo’ant accident (LOCA) or higi-energy link break
(HELB) to absorb thermal energy. This engurcs that steam is
condensed and the pressute energy is ceduced to ensure containment
integrity in the early stages of an accident. During a postulated
LOCA or HELB, which can only cccur in the lower compartment, steam
emanating from the break location, along with the tiormal atmos ve
of the lower compartment, is directed almogt exclugively to the ..«
condenser section via pressure-dciven flow through the lower ice
aoors.

These lower ice doors, which are held closed during normal operation
by the cold air head pressure occurring ingide the ice condenser,
are designed to open at a differential pressure of 1 pound per
square foot (pef)., After entering the ice condenser, the steam
and/or air mixture is directed upward toward the ice bed where the
ice removes energy from the mixture, resulting in the conoensing of
the steam, cooling of the air, and melting of a portion of the ice.
Discharge from the ice condenser is made to the upper compartment
+here continued cooling is ens 'red by operation of the cortainment
- pray system, This flow pattern is maintained by the
ressure-driven blowdown forces until the end of the blowdown
period. After this initial blowdown phase, the continved movement
of the steam and/or air mixture is ensured by the air return fan
system that forcibly returns the chacging atmosphe-e in the upper
compartment to the lower compartment region by the way of the
dead-ended compartment,

The ice condenser is divided into 24 bays, with each bay having a
pair o: inlet doors in the lower plenum (see Attachments 3 and 4 for
the lower elevation door and plan views). These door panels are
provided with tengion spring mechaniems that produce a small closing
torque on the door panels as they open. The magnitude of the
closing torque is equivalent to providing approximately l-psf
pressure drop through the inlet ports with the doore vpen to a
position equivalent to the full port flow area. The zero load
poeition of *he spring mechanisme is such that, with zero
differentia’ ; “essure across the door panels, the gasket holds the
door slightly open. The setting provides assurance that all doorg
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VA has concluded that the wear slab movement and degradation
resulted from water intrusion, frreeling, and expansion within the
floor assembly. Several paths for floor agssembly water intrusion
were created by initial construction and design deficiencies. A
degign change during construction and approved by Westinghouse
alloved the removal of the requirement for a sealed metal flashing
at the crane wall expangion joint and for elimination of the
expansion joint and sealant over two short gides of the middle
column suprort, Additionally, walkdowns have determined that the
sealer in le expansion joints, which is required by the aesigner,
is "migeing” in several aress. It was also found that the steel
plates were warped in gome cases at the time of initial installation
and were installed on cured hardened grout, leading to gape within
the floor assembly. Subgequent maintenance practices resulted in
significant exposure to water during outage maiotenance activities
(e.g.y defrosting and cleaning) and did not establish appropriate
controls to prevent water from accumilating or etanding on the floor
and in the drainsg during thoge maintenance activities.
Additionally, humid, lower-containment air present in the floor
draine during operation would provide a mechanism for condensation
and freezing with n avallable gape and passages.

The combination of installed conditions and maintenance practices
could create cycles of water intrusion, freezing, and expansion over
time that vould create progressively larger passages for future
intrugion leading to the observed condition. Through inspection and
evaluation, it is believed that the ice largely exists in passages
beneath the steel plate. The foam concrete showe uo evidence of
movement., In summary, TVA concludes that the cause of the condition
is the combination of the installed coufiguration deficiencies and
maintenance practices described above. Further details concerning
thig assessment will be documented in the ongoing incident
investigation (Reference 5).

TVA hae established and is implementing & comprehensive corrective
action plan to address identified ice condenser, lower-plenum f{loor
movement and degradation for both Upits 1 and 2. This plan includes
immediate actions necessary to return Unit 1 to operation (Section I11),
short-term actiong to address the ongoing Unit 2 outage activities and
ite subsequent return to power operation (8ection I11), and longer-term
monitoring to assess effectiveness of the actions taken and to confirm
the optimum long-term resolution for Unit 1 (Section IV), Details
concerning each of these areas are addressed below.

IMMEDIATE ACTIONS - UNIT 1 RESTART ACCEPTABILITY BASIS

Unit | was operating near 100 percent power, approximately three months
into the Cycle 6 operation, at the time of discovery of applicability on
that unit, TVA concluded that neither the SN ice condenser door TS
(LCO 3.6.5.3) nor the dce bed TS (LCO 3.6,5.1) appropriately addressed
the existing condition and that the as~found condition warranted unit
shutdown. Accordingly, an orderly shutdown was initiated., Continued
operability of the ice condenser must be verified and/or established
before restart,
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To restore operability to the Unit 1 lower inlet doors, a temporary ‘
wodification (Reference 1) was performed to remove the lower “L-ghaped"

sheetmetal flashing and gasket mounted on the wear slab and connected to

the flashing plece t at forme the jam for the lower inlet doors. This

removed the interference with the bottom of the doorg and provided

physical margin for wear slab growth without interference with the

doors. A second temporary modification was implemented to replace the

insulation bags installed under the flashing «ith a double layer of

Armaflex rubber fnsulation fixed in place with adhesive., Thisg provided

improved sealing of air-leakage pathe and ensured retention under

accident conditions., Refer to Attachment 6 for the premodification and
pratmodification configurations. Following removal of the flashing and

gasket described above, a pull-force surveillance test was successfully

performed for all of the Unit | lower inlet doors, verifying 18 1
operability. The removal of the flashing and gasket provides acceptable |
configuration during power operation, but would require further

alteration to pupport future outage maintenance activities, As |
discussed in Bectione 111 and 1V, the long-term overall resolution and
configuration for Unit 1 will be determined from the ongoing resolution

for Unit 2 and subreguent m . {toring of the effectiveness of those

actions,

were performed to identify and assess impacts on interfacing components
atud to establieh the baseline configuration for future monitoring.
Specifically, a generalized walkdown and review of bhoth the lower plenum
area and the lower elevation below the ice condenser floor were
performed to look for cracks, spalling, or other signs of digtress.
Floor assembly components and structural members weve reviewed for
corroeion and obvious deformation., Various interfacing features (e.g.,
conduit) were evaluated for gigns of distress or damage because of the
glab movemente, The turning vanes were inspected to asseseg if the floor
had displaced to the point of contact with the vanes, if the bolting was
deformed, and if the wear slab in contact with the vanes wae cracked. |
Visual observations, review of configuration, and operating history were |
performed for the glycol floor piping to identify any evidence of damage

and operational impacts, Ths 12-inch floor drains were inspected for

deformation, and sealing joints were inspected for damage and

congistency with *he as-designed configuration,

|
|
|
In parallel with the door activitieg, detalled walkdowns and inspections 1
1
]
|
|

In conjunction with the direct visual examinations, a boroscope was
utilized to verify the absence of indications of excessive corrosion on
the S8CV in the vicinity of affected ice condenser components., A
boroscope wag similarly utilized to inspect the exposed, interior floor
asscmbly passages of the floor drain for assessment of iec “ormation
extent and locationi results of that _nspection are availab.e on tape.
A detailed elevation gsurvey and crack mapping of the wear slab were
performed to document the pregent configuration.

From the above inspections, a 50.59 safety evaluation utilizing bounding
evaluations (Reference 2) was performed that verified the structural
integrity of components necessary to ensure functional capability of the
ice condenser system and acceptablility of the existing configuration
relative to ice condenser operability. The structural slab evaluation
congisted of the inspection described above, which did not identify any
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Figure 3.8.1-1 Reactor Building Elevation
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