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Tereessee Vatiey Authority, Post Oftce Box 2000, Decatur, Atatmma 35609-2000

R. D. (Rick) Machon
Vice Pres'xtent, Browne Ferry Nuctear Rant

NAY 20 1994

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

Gentlemen:

In the Matter of
Tennessee Valley Authority

Docket Nos. 50-259
50-260
50-296

BRONNS FERRY NUCLEAR PLANT (BFN) — EVALUATION OF T-QUENCHER
COATING INSIDE THE SUPPRESSION CHAMBER

In response to a verbal request from NRC Project Management,
this letter provides information regarding the background and
evaluation of unqualified coating that was recently
determined to be on the main steam relief valve T-quenchers,
which are located inside the suppression chamber.
Enclosure 1 to this letter describes the background of the
containment coating issue, BFN's Emergency Core Cooling
System (ECCS) configuration, the chronology of events, and
TVA's evaluation of unqualified coating at BFN.

As detailed in Enclosure 1, TVA considers that the
unqualified coating on the T-quenchers represents a degraded
condition and the long-term presence of an unqualified
coating on the T-quenchers is unacceptable. However, TVA
considers continued operation during this cycle to be
acceptable. Debris induced clogging of the BFN suppression
chamber strainers is expected to be less than the amount
which would adversely affect ECCS pump performance in a

post-Loss of Coolant Accident condition.
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U.S. Nuclear Regulatory Commission
Page 2

ggY 20 ]995

TVA will remove the unqualified coating from the T-quenchers .

inside the'Unit 2 suppression chamber prior to restart from
the next refueling outage. TVA will remove the unqualified
coating from the 'T-quenchers inside the Units 1 and 3

suppression chamber prior to restart of these units.
However, TVA is also pursuing alternate methods of addressing
this problem, including the qualification of this coating for
this application. TVA will notify NRC if the current
commitment to remove the coating needs to be modified.

A detailed summary of the commitments contained in this
letter is provided as Enclosure 2. If you have any
questions, please telephone Pedro Salas, Manager of Site
Licensing, at (205) 729-2636.

Sincerely,

R. D. Machon
Site Vice President
PAB 1E-BFN

Enclosures
cc: see page 3
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U. S. Nuclear Regulatory Commission

pay 30 1994

cc (Enclosures):
Mark S. Lesser, Section Chief
U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

NRC Resident Inspector
Browns Ferry Nuclear Plant
Route 12, Box 637
Athens, Alabama 35611

Mr. J. F. Williams, Project Manager
U.S. - Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockvi lie, Maryland 20852

Mr. D. C. Trimble, Pro ject Manager
U.S. Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852
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ENCLOSURE 1
TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT (BFN)
UNITS 1q 2q AND 3

EVALUATION OF T-QUENCHER COATING INS1DE THE SUPPRESSION CHAMBER
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I'ACKGROUND

An epoxy coating (Valspar 78) that is qualified for use
on carbon steel surfaces was applied to the inner surface
of the Unit 2 suppression chamber during the 1980s. The
catwalk grating, ECCS suction strainers, and the main
steam relief valve (MSRV) T-quenchers are the only
significant stainless steel components located inside the
suppression chamber. Coating was not applied to the
catwalk grating or the suction strainers. However, TVA
has recently discovered that this coating was applied to
the T-quenchers.

Unqualified coating inside the primary containment
(drywell and suppression chamber) has the potential to
become disbonded from the applied surfaces, because of
adverse environmental conditions that would accompany an
accident or transient. The resulting coating chips could
then be transported to the suction strainers for the
Emergency Core Cooling System (ECCS) and induce debris
clogging of the strainers.

II DESCRIPTION OF BFNiS ECCS DESIGN

Each BFN unit employs a pressure suppression containment
system which houses the reactor vessel, the reactor
coolant recirculation loops, and other branch connections
of the Reactor Primary System. The pressure suppression
system consists of a drywell, a pressure suppression
chamber (alternatively referred to as the torus or
wetwell) which stores a large volume of water, a
connecting vent system between the drywell and the
suppression chamber, isolation valves, containment
cooling systems, equipment for establishing and
maintaining a pressure differential between the drywell
and pressure suppression chamber, and other service
equipment.

The drywell is a steel pressure vessel with a spherical
lower portion 67 feet in diameter, and a cylindrical
upper portion 38 feet 6 inches in diameter. The overall
height is approximately 115 feet. In the event of a
process system piping failure within the drywell, reactor
water and steam would be released into the drywell air
space. The resulting increased drywell pressure would
then force a mixture of air, steam, and water through the
vents into the pool of water which is stored in the

".« suppression chamber. The steam would condense rapidly
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and completely in the suppression chamber, resulting in
rapid pressure reduction in the drywell. Air that is
transferred to the suppression chamber pressurizes the
chamber and is subsequently vented to the drywell to
equalize the pressure between the two vessels.

The pressure suppression chamber is a steel pressure

d
vessel in the shape of a torus below and encircling the
rywell, with a centerline diameter of approximately 111

feet and a cross-sectional diameter of 31 feet. Large
vent pipes form a connection between the drywell and the
pressure suppression chamber. A total of eight circular
vent pipes are provided, each having a diameter of 6.75
feet. Jet deflectors are provided in the drywell t th
e t a e
en rance of each vent pipe to prevent possible damage to
the vent pipes from jet forces which might accompany a
pipe break in the drywell. The eight vent pipes are
connected to a 4-foot, 9-inch diameter vent header, which
is contained in the airspace of the suppression chamber.
Projecting downward from the vent header are 96 downcomer
pipes, 24 inches in diameter, and terminating
approximately 3 feet below the water surface of the pool.
Figure 1 provides a cross section of the suppression
chamber.

Each BFN unit is equipped with 13 MSRVs. Each valve
discharges into the torus through a perforated sparger
called a T-quencher discharge device. TVA chose to
fabricate its own T-quenchers rather than purchase them
from General Electric (GE). As a result, TVA installed
T-quenchers very similar, but not identical to those
marketed by GE. Each T-quencher is made of 12-inch
diameter schedule 80 pipe and consists of two arms, each
containing 794 perforations, which are 0.39 inches in
diameter. The total surface area of the T-quenchers is
approximately 730 ft .

A 30-inch diameter ECCS suction header circumscribes the
suppression chamber. Four 30-inch diameter tees are used
to connect the suction header to the suppression chamber.
Four strainers (approximately '/s inch mesh) on connecting
lines between the suction header and the suppression
chamber have been provided. The suction lines from the
Residual Heat Removal (RHR), High Pressure Coolant
Injection (HPCI), Core Spray and Reactor Core Isolation
Cooling (RCIC) systems are supplied from this header.
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IZING

'HRONOLOGY OF EVENTS

In the mid-1980s, an inspection of the inner surfaces of
the Units 1 and 2 suppression-chambers was performed.
Disbonding of the coating on the Unit 1 and 2 T-quenchers
was observed. A subsequent inspection also observed a
significant amount of sludge on the bottom of'he Unit 2
suppression .chamber and desludging was performed on the
Unit 2 suppression chamber.

TVA committed in Revision 2 to the Browns Ferry Nuclear
Performance Plan (October 1988) to perform walkdown
inspections of unqualified coating on components
installed inside, primary containment. The use of
Valspar 78 on the stainless steel T-quenchers was not
identified by this program. The walkdown was performed
on Unit 2 to baseline the uncontrolled coating log and
assess the general condition of the existing qualified
coating. An analysis was performed to determine the
maximum allowable quantity of coating debris which could
be transported to the suction strainers without affecting
the ability of the ECCS pumps to perform their post-Loss
of Coolant Accident (LOCA) function.

The results of this walkdown and evaluation were provided
to NRC by letter on October 4, 1989 (Reference 1). In
summary, TVA determined that the existing amount of
unqualified coating within the primary containment is
less than the amount which would adversely affect ECCS
pump performance in a post-LOCA condition. In addition,
corrective actions were taken to ensure that the addition
of unqualified coating quantities is maintained below the
maximum allowable quantity. TVA has previously committed
to implement the containment coating program on Units 1
and 3 in accordance with the Unit 2 precedent prior to
the restart of each unit (Reference 2).

In November 1990, the suppression chamber was again
inspected. A "fine" textured sludge was found to be
dispersed on the bottom of the suppression chamber. This
sludge would become suspended in the water when touched
by the divers. Based on this inspection, the water in
the suppression chamber was "polished". The term
"polished" refers to routing the suppression chamber
water through the demineralizers. Subsequent dives
indicated that the suppression chamber was debris free.

NRC's review of the containment coating evaluation is
documented in Section 3.7 of NUREG-1232, Volume 3,

"- Supplement 2 'Reference 3). It states that the staff has
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reviewed the'nalysis and considered it acceptable and
conservative as no credit was taken for debris settling
in the drywell.

On May 11, 1993, NRC issued Bulletin 93-02 (Reference 4),
which notified licensees of,a previously unrecognized
contributor to the potential loss of net positive suction

'ead (NPSH) for the ECCS during the recirculation phase
of a LOCA. The filtering of corrosion products, dust,
fibrous thermal insulation, debris, and other temporary
material may cause an unexpectedly rapid loss of NPSH for
the ECCS pumps when they are needed to perform their
intended function. Licensees were requested to identify
fibrous air filters or other temporary sources of fibrous
material, not designed to withstand a LOCA, which are
installed or stored within the primary containment and
take prompt action to remove any such material.

TVA responded to Bulletin 93-02 on May 23, 1993
(Reference 5). TVA performed a walkdown of the Unit 2
drywell (primary containment) during the Unit 2 Cycle 6
outage and confirmed that there are no temporary or
permanently installed fibrous air filters or other
sources of fibrous material not designed to withstand a
LOCA. BFN Units 1 and 3 are shutdown for extended
outages. TVA previously committed to evaluate these
units for permanent fibrous material. These units will
be inspected and temporary fibrous material will be
removed prior to their respective startup.

On February 18, 1994, NRC issued Supplement 1 to
Bulletin 93-02 (Reference 6). The staffs'ngoing review
of this issue suggests that the previous method of
estimating the fragmentation of insulation materials may
not be representative of the large break LOCA scenario
and that the extent of debris generation due to a jet
from a postulated pipe break may have been
underestimated. In addition, small particles, in
combination with debris fibers, have been found to
significantly increase the pressure drop across
strainers.

In mid-April 1994, the pictures of the inside of the
Unit 1 suppression chamber were being reviewed in
preparation for future Unit 2 outage work. Disbonding of
the coating in the area of the T-quencher holes was
observed.

E1-6
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TVA responded to Supplement 1 to Bulletin 93-02 on
April 18, 1994 (Reference 7). In that response, based on
then currently available information, TVA concluded that
debris induced clogging of the BFN suppression chamber
strainers was less than the amount which would adversely
affect ECCS pump performance in a post-LOCA condition.
TVA's commitments were considered additional defense in
depth against potential debris blockage of the ECCS
strainers. Specifically, by June 30, 1994, TVA committed
to:

~ Review NRC Information Notices 88-28, 90-07, 92-71,
93-34, Supplement 1 to 93-34, Bulletin 93-02, and
Supplement 1 to Bulletin 93-02 and include the
information relevant to the potential for suppression
chamber strainer clogging at BFN in the operator's
required reading program.

~ Conduct classroom and/or simulator training to
familiarize the operators with the recognition of
ECCS strainer blockage and the mitigating actions
allowed by the BFN Emergency Operating Instructions
(EOIs) .

~ Revise the applicable appendices of the BFN EOIs to
include caution statements and actions for monitoring
NPSH. The operators would be trained on these
procedure changes prior to the revised procedures
becoming ef fective.

o Change the design control procedure to require the
evaluation of fibrous material being introduced into
the drywell.

Subsequent to TVA's April 18, 1994 submittal, TVA
concluded that the stainless steel T-quenchers inside the
Unit 2 suppression chamber may have been painted with a
coating system that is qualified for carbon steel
applications only. This conclusion is based on the fact
that coating has been identified on the Units 1 and 3
T-quenchers. In addition, a Unit 1 underwater inspection
of the suppression chamber noted degraded coatings on the
Unit 1 T-quenchers and the report stated that a similar
condition existed on Unit 2.

E1-7





EVALUATZON OF UNQUALIFIED COATZNG

A. Previous Evaluation

In the previous evaluation of unqualified coating,
which was a Browns Ferry Nuclear Performance Plan
commitment and was performed in 1988/1989, coating
that was less than 3 mils dry film thickness was
considered too thin to sustain the strain of peeling
and would disintegrate into small particles that
would not contribute to ECCS strainer blockage.

The Core Spray and RHR system NPSH calculations were
utilized to determine the maximum allowable pressure
drop across the strainers. The corresponding
strainer blockage was determined based on a
conservative strainer flow rate, peak suppression
chamber temperature and no containment back pressure.

Following a LOCA, the unqualified coating in the
drywell that had greater than 3 mils dry film
thickness was assumed to be available for transport
to the suppression chamber via the eight drywell to
suppression chamber vent lines and then distributed
evenly between the 96 downcomers that enter the
suppression chamber water. The calculation was based
on a zero bulk pool velocity such that the coating
settles to the bottom of the suppression chamber.

A three dimensional transport calculation was
performed to determine how many of the 96 downcomers
were influenced by the ECCS suction flow to the
strainers. The unqualified coating from the
unaffected downcomers settled to the bottom of the
suppression chamber and was not available for
potential strainer blockage. The calculation
conservatively determined that the unqualified
coating from a maximum of 16 of the 96 downcomers
would be available to be drawn to the 4 suction
strainers. Based on the area of the strainers, the
maximum allowed strainer blockage, and that 16 of the
96 downcomers are influenced, the maximum allowed
unqualified coating in the drywell which could
influence strainer blockage was determined to be 157
ft2. The current uncontrolled containment coating log
shows 78 ft2 of uncontrolled coating that could
contribute to ECCS strainer blockage.
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This evaluation of the impact on unqualified coating
on ECCS suction strainer clogging included several
conservative assumptions. The actual expected
circumstances are provided in parentheses:

.1. The transport calculation assumed that 16
downcomers are influenced for a suction flow of
20,000 gpm. [The actual number of affected
downcomers was calculated to be 14. The expected
strainer flow is approximately 14,500 gpm.]

2. The strainer pressure drop calculation takes no
credit for elevated containment back pressure
increasing the available NPSH. [The actual
containment pressure after a design basis LOCA is
shown in Figure 2.]

3. The unqualified coating that reaches the strainers
was assumed to remain intact. [The pressure
,differential is expected to cause some of the
unqualified coating chips to break up and pass
through the strainers.]

4. All of the unqualified coating was assumed to form
small chips just slightly larger than the holes in
the strainer. [Smaller chips would pass though
the strainer holes, become pulverized by the ECCS
pumps and thus not contribute to strainer blockage
following recirculation to the reactor vessel.]

5. No credit was taken for internal structures in the
suppression chamber blocking some of the
unqualified coating. [The blocked unqualified
coating would tend to settle to the bottom without
being influenced by the strainer suction flow.]

B ~ Present Evaluation of Additional Un alified Coatin
on the T- uenchers

The total amoUnt of unqualified coating postulated to
be on the Unit 2 T-quenchers is approximately 730 ft'.
The coating appears to have entered the T-quencher
holes during the application of the coating. Based
on photographs taken of the Unit 1 T-quenchers, it
was observed that the coating has peeled off only in
the area of the holes. The area of unqualified
coating on the T-quenchers, which is enveloped by
these discharge holes, is approximately 123 ft .
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During startup of each unit from each outage,
Technical Specification Surveillance
Requirement 4.6.D.2 requires that each MSRV be
manually opened. This occurs at approximately 250
psi. Prior to actuating the MSRVs, the discharge
line contains'ir at atmospheric pressure and
suppression chamber water in the submerged portion of
the piping and the T-quenchers. Following a valve
actuation, steam enters the MSRV discharge line,
compressing the air and expelling the water into the
suppression chamber. After the water clears, the
compressed air and steam enter the pool in the form
of high pressure bubbles. These bubbles expand and
result in an outward acceleration of the surrounding
pool water. The bubbles overexpand and this results
in a negative bubble pressure, which causes the
motion of the water to slow and reverse. The bubble
pressure continues to oscillate until it rises to the
pool surface. This pressure oscillation and pool
water movement causes substantial localized
turbulence around the holes of the T-quenchers.

TVA postulates that the coating on the inner surface
of the holes on the Unit 1 T-quenchers was stripped
from the stainless steel surface due to the force of
the steam. The resulting uneven edge allowed the
steam and localized turbulence to get under the edge
of the coating around the hole, causing further
stripping on the surface of the T-quenchers around
the holes. This turbulent mechanism would tend to
reduce the expected size of the coating chips.

Recent (1993) inspections performed on the Unit 2
suppression chamber have not shown indications of the
presence of degraded coating. While the T-quenchers
were not specifically inspected, the divers were in
close proximity of the T-quenchers and did not
observe coating chips in the area of the ECCS
strainers or the floor of the suppression chamber.
Zf the previous start-up testing did remove some of
the unqualified coating for the Unit 2 T-quenchers,it is likely that this coating has been removed from
the Unit 2 suppression chamber by "polishing" of the
water. This would further reduce the amount of
unqualified coating available for ECCS strainer
blockage in the event of a. MSRV blowdown event during
the remainder of this Unit 2 operating cycle.

E1-10
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No further significant stripping of the coating is
expected. However, TVA has evaluated the effects of
additional coating failures in the unlikely event
that further stripping occurs.

The BFN design basis accidents are described in
Section 14.6 of the Updated Final Safety Analysis
Report (UFSAR). The most severe design basis
accident which could induce significant failure of
unqualified coating inside the drywell and requires
the use of the ECCS suction through the strainers is
a large break. LOCA (rupture of one recirculation
loop). However, a small or intermediate break LOCA
could also induce failure of unqualified coating
inside the drywell, require the use of the ECCS
suction strainers, and could require blowdown through
the MSRVs.

Other design basis events, which cause blowdown
,through the MSRVs (e.g., transients such as Main
Steam Isolation Valve (MSIV) closure, Anticipated
Transients Without Scram (ATWS), 10 CFR 50 Appendix R
fires, etc.), could induce damage to the coating on
the T-quenchers. These events have the potential for
requiring the use of the ECCS suction strainers.
However, since the drywell environment is essentially
unaffected, no failure of drywell coating is expected
for these events. Therefore, the potential-adverse
consequences of the unqualified coating on the
T-quenchers was evaluated for the following bounding
events:

MSRV Blowdown Events

A 100 percent reactor power ATWS or a 10 CFR 50,
Appendix R fire, which involved the closure of
the MSIVs, would produce the greatest blowdown
forces and involve the largest number of
T-quenchers for this type of event.

.As previously discussed, the maximum allowed
unqualified coating in the drywell which could
influence strainer blockage was conservatively
determined to be 157 ft~. The postulated MSRV
blowdown events would not produce an environment
inside the drywell that would induce peeling of
unqualified coating; nor does it contain a
mechanism for the transport of unqualified
coating chips or debris from the drywell to the
suppression chamber.
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If the coated area around the discharge holes in
the T-quenchers is assumed to peel during the
MSRV blowdown event, approximately 123 ft of
unqualified coating would be released to the
suppression chamber. This quantity is less than
the amount of unqualified coating that was
previously determined to be unacceptable. The
123 ft~ quantity is considered to be conservative
since Unit 2 has experienced at least two
blowdowns through the MSRV at approximately 250
psi as part of the start-up test program. While
this start-up test does not produce as severe a
strain on the unqualified coating as a full power
MSRV blowdown events, the Unit 1 pictures
indicate that this testing could have produced
some stripping of the unqualified coating from
the T-quenchers. As previously discussed, if the
previous start-up testing did remove some of the
unqualified coating for the Unit 2 T-quenchers,it is likely that this coating has been removed
from the Unit 2 suppression chamber by
"polishing" of the water.

TVA has revised the three dimensional transport
calculation to more accurately model MSRV
blowdown events to determine the maximum amount
of allowable suction strainer blockage"with an
increased amount of unqualified coating from the
T-quenchers in the suppression chamber. The
model considered the unqualified coating from the
T-quenchers was instantaneously and uniformly
distributed throughout the suppression chamber
following a blowdown event. The coating was
expected to mix homogeneously within the
suppression chamber water due to the turbulence
associated with the steam release from the T-
quenchers. The suction of the strainers was
modeled as affecting a hemisphere around thestrainer.'he ECCS suction flow for each
strainer was based on the maximum strainer flow
considering the flow balancing effect of the ECCS
ring header. The model accounted for the
expected thickness and mass density of the
coating chips.

F.

The analysis determined that unacceptable
strainer blockage would not occur if the entire
730 ft~ of unqualified coating from the
T-quenchers is available for release to the
suppression chamber water and, then the ECCS
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suction strainers. As discussed below, more
coating from the T-quenchers (as opposed to the
coating from the drywell that pass through the
downcomers) can be tolerated due to the geometry
of the T-quenchers and suction strainers versus
that of the downcomers and the suction strainers.
Additional factors affecting the amount of .

allowable coating include the- relative density of
the coating and the timing of the events.

The downcomers are located high in the
suppression chamber, but below the water level.
The downcomers are in close proximity to the
suction strainers and some of the downcomers are
located almost directly above the strainers.
This geometric relationship enhances the
likelihood that coating chips would be
transported to the strainers. This contrasts
with the coating'rom the T-quenchers, which will
be uniformly distributed throughout the
suppression chamber water due to the turbulence
associated with the MSRV discharges. This serves
to reduce the amount of T-quencher coating drawn
to the suction strainers due to the velocity of
the suction stream.

The uncontrolled drywell coating is
conservatively assumed to be much thinner
(3 mils) than the T-quencher coating (12 mils).
Additionally, the T-quencher coating is denser
than the drywell coating. The increased
thickness and density causes the T-quencher
coating particles to settle faster within the
suppression chamber water. This allows more of
the T-quencher coating to avoid being drawn into
the suction strainers.

The failed drywell coating must be transported
from its initial location to the downcomers. The
drywell coating is not expected to enter the
suppression chamber during the initial drywell
blowdown phase. The drywell blowdowns occur very
early in the event scenario. Thus, the
suppression chamber water will have stabilized
prior to the coating reaching the suppression
chamber, which will minimize dispersion of the
drywell coating within the pool.

El-13
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Large Break LOCAs

During the large break LOCA scenario, the reactor
pressure decreases rapidly and the MSRVs do not
actuate. Therefore, the postulated failure
mechanism that caused the stripping of the
unqualified coating from the Unit 1 T-quenchers
would not occur.

During the large break LOCA scenario, water, air
and steam is released from the drywell
atmosphere. The resulting primary containment
pressure response is shown in Figure 2. The peak
drywell pressure of approximately 50 psig forces
the water, air and steam through the 96
downcomers to the suppression chamber water. The
downcomers are over 6 feet away, and offset from,
the T-quenchers. The suppression chamber
pressure builds gradually to a peak of
approximately 28 psig.

The previously discussed startup MSRV testing
produces a more severe environment on the
unqualified coating on the T-quencher than
downcomer discharges during a LOCA. Due to the
relatively low pressure involved and the
dampening effect of the water between the
downcomer and the T-quencher, the downcomer
blowdown should not produce turbulence sufficient
to strip a significant quantity of the coating
from the .surface of the T-quenchers.

The total surface area of the unqualified coating
on the T-quenchers is approximately 730 ft2. As
discussed above, previous start-up testing may
have resulted in the release of approximately 123
ft2 of this unqualified coating, which would have
been removed from the Unit 2 suppression chamber
by "polishing" of the water and as confirmed by
the recent (1993) inspection. Therefore, the
unqualified coating on the T-quenchers is not
expected to contribute to unacceptable levels of
strainer blockage during large break LOCAs.

TVA's Unit 2 uncontrolled coating log currently
shows a maximum of 78 ft~ of coating from the
drywell could be deposited on the ECCS suction
strainers as a result of a large break LOCA. As
previously discussed, the maximum allowed
unqualified coating in the drywell which could
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influence strainer blockage was conservatively
determined by the original analysis to be
157 ft . Therefore,. the remaining margin for
additional unqualified coating is 79 ft2.

3.'ntermediate Break LOCAs

An intermediate break LOCA is a postulated pipe
rupture small enough that rapid reactor
depressurization will not occur, but large enoughthat the HPCI system cannot maintain reactor
vessel water level. The reactor will
automatically scram due to high drywell pressure.

Steam expelled from the postulated break fills
the drywell and causes a modest pressure
increase. The water initially in the vent systemis displaced into the suppression chamber.
However,-the drywell pressurization rate is slow
enough to preclude substantial water clearing
loads. The suppression chamber airspace pressure
continues to increase as the flow of air, steam
and water form the drywell continues. After the
water and air clearing events have occurred,
steam flows through the vent system and condenses
in the suppression chamber. Condensation
oscillation and chugging phenomena occur during
the condensation process.

If reactor system depressurization is required,
reactor steam is vented to the suppression
chamber through the MSRVs. Eventually, the
reactor pressure decreases enough for Core Spray
and Low Pressure Coolant Injection (LPCI) to be
activated. These systems flood the reactor
vessel and cool the core. Water will cascade
into the drywell, potentially transporting the
stripped drywell coating into the suppression
chamber.

As previously discussed, the maximum allowed
unqualified coating in the drywell which could
influence strainer blockage was conservatively
determined to be 157 ft~. The current
uncontrolled containment coating log shows 78 ft~
of uncontrolled coating that could contribute to
ECCS strainer blockage. The intermediate break
LOCA produces less severe environmental
conditions inside the drywell than the large
break LOCA. This would tend .to reduce the amount
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of unqualified coating that fails and is
subsequently transported into the suppression
chamber. In addition, the reduced drywell
pressure .and the dampening effect of the water
between the downcomer and the T-quencher, the
downcomer blowdown should produce even less
turbulence in the vicinity of the surface of the
T-quenchers.

However, if the coated area around the discharge
holes in the T-quenchers is assumed to peel
during the MSRV blowdown event, approximately 123
ft~ of unqualified coating would be released to
the suppression chamber. When combined with
maximum available uncontrolled coating in the
drywell (78 ft~), the potential exists for the
amount of uncontrolled coating (201 ft~) to
exceed the previously analyzed point where
unacceptable ECCS strainer blockage may occur
(157 ft~) .

Using the revised three dimensional transport
model, it was determined that unacceptable
strainer .blockage would not occur for full ECCS

flow if the entire 78 ft~ of coating from the
drywell and up to 387 ft~ of coating from the
T-quenchers is available for strainer blockage.
This value of T-quencher coating is much larger
than the expected amount of coating failure and
is therefore not considered a likely occurrence.

Alternately, if strainer blockage occurred that
was in excess of the allowable discussed above,
the ECCS flow could be manually reduced. The
above strainer blockage analyses were based on
full ECCS flow. Although not considered part of
the licensing or design basis of BFN, analyses
have shown that large break LOCAs can be
mitigated with significantly smaller ECCS flows.
Using these methods, it has been shown that a
large break LOCA can be mitigated using a single
loop of core spray (6250 gpm). This flow rate
would allow significantly more strainer blockage
and still maintain adequate NPSH. Consequently,
somewhat more than 387 ft~ of T-quencher coating
can be tolerated in addition to the 78 ft of
unqualified coating from the drywell.
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4. Small Break LOCA

The small break LOCA for a Mark I plant is
postulated to be a pipe rupture in which the
fluid loss rate is insufficient to depressurize
the reactor and small enough that HPCI is
sufficient to maintain reactor vessel water
level. The reactor will automatically scram due
to high drywell pressure. The MSIVs may close
due to reactor low water level. Should this
occur, the reactor pressure would increase and
require intermittent MSRV actuations for control
of reactor vessel pressure. Should the HPCI
system fail, reactor vessel depressurization can
be accomplished through MSRV blowdowns.

The LOCA induced increase in the drywell pressure
causes air and steam to be forced through the
downcomers and up through the water in the
suppression chamber. Pool swell and chuggingwill occur but to a much smaller degree than for
an intermediate break LOCA.

This accident scenario is bounded by the
intermediate break LOCA. The small break LOCA
environmental conditions inside the drywell
produces less severe environmental conditions
inside the drywell than the intermediate break
LOCA. This would tend to further reduce the
amount of unqualified .coating that is washed into
the suppression chamber. The blowdown through
the T-quenchers would strip the same or less
amount on unqualified coating from the
T-quenchers.

The attached Table provides a summary of the
effect of unqualified coating for the four
bounding events discussed above, a MSRV blowdown
event and a large, intermediate, or small break
LOCA.

TVA considers continued operation during this
cycle (currently scheduled to end in
October 1994) to be acceptable for the following
reasons:

The numerous conservative assumptions
contained in TVA's previously approved
evaluation of unqualified containment
coating.
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~ The coating on the T-quenchers is not
considered to be an unacceptable contributor
to ECCS strainer .blockage during an MSRV
blowdown event, a small, intermediate, or
large break LOCA, or any other event for the
remainder of this operating cycle.

~ TVA is actively pursuing the completion of
the commitments made in response to
Bulletin 93-02, Supplement 1. At the time of
this submittal, TVA has:

Reviewed the above referenced NRC
documents and placed them in the
operator's required reading.

The revisions to the applicable appendices
of the BFN EOIs have been approved by the
Plant Operations Review Committee and are
on administrative hold pending completion
of the training. The Lesson Plan for the
required operator training has been
issued. TVA has started the classroom
training that familiarizes the operators
with the recognition of ECCS strainer
blockage and the mitigating actions
allowed by the BFN EOIs.

~ The low probability of a LOCA occurring
during the remainder of this operating cycle.

~ BFN's is in a better position, with respect
to the industry wide resolution of the
strainer clogging issue, than most other
BWRs. BFN does not have unqualified fibrous
material inside the drywell, which represents
a more significant challenge to the suction
strainers than the unqualified coating on the
T-quenchers.

r

V. CONCLUSION

TVA considers that the unqualified coating on the
T-quenchers represents a degraded condition. However,
TVA considers continued operation during this cycle to be
acceptable. Debris induced clogging of the BFN
suppression chamber strainers.is expected to be less than
the amount which would adversely affect ECCS pump
performance in a post-LOCA condition.
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TVA 'will remove the unqualified coating from the
T-quenchers inside the Unit 2 suppression chamber prior
to restart from the next, refueling outage. TVA will
remove the unqualified coating from the T-quenchers
inside the Units 1 and 3 suppression chamber prior to
restart of these units. However, TVA is also pursuing
alternate methods of addressing this problem, including

. the qualification of this coating for this application.
TVA will notify NRC if the current commitment to remove
the coating needs to be modified.
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TABLE
EVALUATION OF UNQUALIFIED COATING

THAT COULD CONTRIBUTE TO ECCS SUCTION STRAINER BLOCKAGE

EVENT SCENARIO

Main Steam Relief
'Valve Blowdown

Large Break LOCA

DRYWELL
SUPPRESSION

CHAMBER

123 ft~

78 ft~

SOURCE AND AMOUNTS OF
UNQUALIFIED COATING

MAXIMUM
ACCEPTABLE

UNQUALIFIED
COATING

730 fti

157 ft~

DISCUSSION

Postulates only the
unqualified coating in
the area of the discharge
holes around the
T-quenchers is stripped.

Intermediate
Break LOCA

Small Break LOCA

< 78

ft'8

ft

123 ft~

123 ft

78
Drywell

plus
387 ft~

Suppression
Chamber

78
Drywell

plus
387 ft~

Suppression
Chamber

Postulates only the
unqualified coating in
the area of the discharge
holes around the
T-quenchers is stripped.

Postulates only the
unqualified coating z.n
the area of the discharge
holes around the
T-quenchers is stripped.
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FIGURE 1
CROSS-SECTION OF THE SUPPRESSION CHAMBER
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FIGURE 2

PRIMARY CONTAINMENT PRESSURE RESPONSE
AFTER A LOSS OF COOLANT ACCIDENT
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ENCLOSURE 2
TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT (BFN)
UNITS 1 ~ 2I AND 3

SUMMARY OF COMMITMENTS

1. TVA will remove the unqualified coating from the T-quenchers
inside the Unit 2 suppression chamber prior to restart from
t:he next refueling outage. However, TVA is also pursuing
alternate methods of, addressing this problem, including the
qualification of this coating for this application. TVA
will notify NRC if the current commitment to remove the
coating needs to be modified.

2. TVA will remove the unqualified coating from the T-quenchers
inside the Units 1 and 3 suppression chamber prior to
rest:art of these units. However, TVA is also pursuing
alternate methods of addressing this problem, including the
qualification of this coating for this application. TVA
will notify NRC if the current commitment to remove the
coating needs to be modified.


