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Tennessee Valley Authority, Post Office Box 2000, Spring City, Tennessee 37381

MAY 2 6 1995

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

Commission
Desk

Gentlemen:

In the Matter of the Application of
Tennessee Valley Authority

Docket Nos. 50-390
50-391

WATTS BAR NUCLEAR PLANT (WBN) - REPLY TO REQUEST FOR ADDITIONAL
INFORMATION (RAI) REGARDING THE WBN REACTOR COOLANT PUMP LUBE OIL
COLLECTION SYSTEM (TAC M63648 AND M91552)

The purpose of this letter is to provide TVA's response to NRC's request
for additional information (RAI) dated April 19, 1995, regarding the WBN
reactor coolant pump lube oil collection system. TVA's response to each
of the RAI items is provided in the enclosure.

There are no new commitments contained in this submittal. If you should
have any questions, please contact Mr. P. L. Pace at (615)365-1824.

Since ely,

aul R.
Nuclear Assurance

and Licensing Manager (Acting)

Enclosures
cc: See page 2
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NRC Resident Inspector
Watts Bar Nuclear Plant
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Mr. P. S. Tam, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, Maryland 20852

U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

P. P. Carier, BR 4G-C
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E. S. Christenbury, ET llH-K
W. L. Elliott, IOB lA-WBN
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ENCLOSURE

WATTS BAR NUCLEAR PLANT (WBN)
REPLY TO REQUEST FOR ADDITIONAL INFORMATION

REGARDING THE WBN
REACTOR COOLANT PUMP LUBE OIL COLLECTION SYSTEM

NRC INFORMATION REQUEST - ITEM 1

"Describe the RCP oil collection system. This description should identify how
each potential pressurized and unpressurized oil leakage site is contained by
the oil collection system and drained to the collection basin. In addition,
this description should include the design of the open catch basin, and verify
that the design will control and contain the maximum leakage under the pump
operational conditions anticipated. This description should also include the
RCP lube oil alarms that are activated and annunciated in the main control
room."

TVA Response

The reactor coolant pump (RCP) oil collection system is designed to contain
oil from potential leakage sites on the RCP lube oil system. Potential
leakage locations include the lift pump, system piping, overflow lines, lube
oil cooler, oil fill and drain lines, flanged connections on oil lines, and
lube oil reservoirs. The RCP oil collection system consists of the following
components: shields/deflectors, collection basin (RCP platform), lift pump
collection tray, lower bearing collection tray and drain, drain piping, and a
closed, vented container (Reactor Building Floor and Equipment Drain Sump).
Simplified drawings of the RCP oil collection system are provided in the
attached sketches.

The RCP oil cooler, oil reservoirs, and the oil lift pump are enclosed inside
sheet metal shielding boxes, which are designed to prevent high pressure oil
from spraying onto other components. The bottom panel of the box around the
oil lift pump is equipped with a 3 inch drain pipe, which drains into the
collection basin (RCP platform). The upper oil reservoir, located near the
top of the RCP motor, is the largest potential spill point. It is totally
enclosed on the RCP motor side. On this side, an oil leak from the reservoir
is directed down the motor casing and is deflected by a metallic skirt onto
the collection basin. The shielding box around the oil cooler is designed to
perform in the same fashion as the shielding box surrounding the oil lift
pump. Oil from other potential leakage sites (such as flanged connections,
overflow lines, level indicators, etc.) will drop or be deflected onto the
collection basin.

The collection basin is constructed of metal plates fitted around the pump.
Vertical metal plates 4.25 inches high are installed around the entire inner
and outer periphery to contain the oil. Joints between the metal plates are
sealed. Oil accumulating on the collection basin will be contained by the
inside and outside edges of the platform.

Three inch drain piping from each RCP directs leakage into a 3 inch drain
header. The header is horizontal; however, pressure head resulting from the
difference in elevation between the RCP collection basin and the drain header
will result in flow through the header. The drain header runs through the
shielding wall, into the raceway area inside primary containment. From there,
the drain header is connected to a 6 inch pipe that passes through the floor
into the 1600 gallon capacity Reactor Building Floor and Equipment Drain Sump.
As required by Appendix R, the Reactor Building Floor and Equipment Drain Sump
is a closed container equipped with a flame arrester on the vent line and can
hold the entire RCP lube oil system inventory.

Recent evaluations have determined that the RCP oil collection system is
seismically qualified to withstand the Safe Shutdown Earthquake (SSE). The
oil drain piping meets TVA's seismic Category I(L)A criteria, which ensures
that the piping will remain in place and pressure boundary integrity remains
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intact following an SSE. The piping is qualified to meet the guidelines
Regulatory Guide 1.29, Position 2. Therefore, TVA has recently determined
that the drain piping meets Appendix R requirements.

Based on the above, TVA has determined that the deviation currently in the
Fire Protection Report for not having seismically qualified drain piping is
not required (reference Part VII, Section 2.2 of the WBN Fire Protection
Report). Therefore, TVA will be withdrawing the Appendix R oil collection
system deviation.

The RCP has an upper oil reservoir containing approximately 240 gallons and a
lower oil reservoir containing approximately 25 gallons. The total quantity
of oil in a single RCP is approximately 265 gallons. The largest postulated
leakage would result from a rupture in the 4 inch connection pipe between the
upper reservoir and the oil lift pump. This rupture would discharge the oil
at a rate of approximately 180 gallons per minute (gpm). The smallest
collection basin will hold a volume of 185 gallons. Oil will drain from the
collection basin through the 3 inch drain at approximately 90 gpm. The
capacity of the collection basin coupled with the ability of the oil to drain
through the 3 inch piping has been reviewed and determined to be adequate to
handle the largest potential oil leak. Because the oil collection system is
hard piped, oil entering the drain piping is no longer considered to be a fire
hazard.

The Reactor Building Floor and Equipment Drain Sump is adequately sized to
contain postulated oil leakage. Two pumps automatically operate to empty the
tank as needed. The first pump (50 gpm @ 70 ft. TDH) starts operation when
the liquid level reaches approximately 440 gallons. The first pump will stop
when the tank contents drop to approximately 356 gallons. If the first pump
is not able to keep up with the sump level, a second similar pump starts when
the liquid level reaches approximately 735 gallons. If both pumps cannot keep
up with the intake of liquid waste, a high level alarm will be transmitted
when the level reaches approximately 1220 gallons.

Each RCP oil system contains a control loop for oil reservoir level
indication. An annunciator for high or low oil level is located in the Main
Control Room (MCR). Each control loop contains two lower oil reservoir level
indicators and two upper oil reservoir level indicators. The indicators are
set to provide an early-warning signal for abnormal oil levels. The Hi Alarm
is set a 1.25 inches above the centerline of the sight glass. This equates to
approximately 12 gallons when compared to the centerline (i.e., Full Level).
Westinghouse recommends the Lo Alarm be set at 2.25 inches below the
centerline of the sight glass, which equates to approximately 22 gallons when
compared to the centerline (i.e., Full Level). However, TVA conservatively
uses 1.25 inches for the Lo Alarm (approximately 12 gallons). This alarm
alerts operations personnel to a potential loss of RCP lube oil so that the
appropriate corrective action can be initiated. The corrective action may
include securing the RCP in accordance with plant procedures.

NRC INFORMATION REOUEST - ITEM 2

"Provide simplified design drawings of the RCP oil collection system. These
drawings should show the general arrangement of the oil collection system
components, identify the RCP lube oil system components they are protecting,
arrangement of the drainage piping from the individual leakage collection
sites to the collection basin and from there to the reactor building floor and
equipment drain sump."

TVA RESPONSE

Sketches depicting the basic RCP motor oil collection system (and fire
suppression and detection) are provided in Attachment 1.
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NRC INFORMATION REQUEST - ITEM 3

"Provide a description of the fixed fire suppression and detection systems
provided for each RCP."

TVA RESPONSE

Each of the four RCPs is protected by fixed fire suppression and detection
systems. These systems provide early detection and fire control until manual
suppression activities can be achieved. Each of the four RCPs is protected by
a separate closed head pre-action automatic water spray system supplied by a
common header. The application of water spray systems protecting the RCP are
unique applications and were accordingly designed based on guidance from NFPA
No.15 - 1973. Each system is comprised of a ring header containing eight
closed head spray nozzles. The header is located approximately 4 feet above
the top of the RCP motor. Each nozzle is a 1/2 inch orifice, Grinnell
Protecto Spray nozzle (or Engineering Approved Equal), with a 65-degree
deflector angle. The temperature rating of the nozzles is 5000F. The nozzles
are oriented such as to provide optimum coverage of the RCP motor from above.
The hydraulically most remote ring header has been calculated to provide a
minimum 0.25 gpm density on the RCP motor. This equates to a design flow of
approximately 246 gpm at 82 psig. The four ring headers (one protecting each
RCP motor) are supplied by a common deluge valve located outside containment
in the Auxiliary Building. The system can also be manually activated.

Each of the four RCPs is protected by an automatic detection system. Each RCP
has four rate compensating/fixed temperature spot type thermal detectors. The
detection circuits are Class A supervised. The temperature rating of the
detectors is between 2000 F to 225 0F. The detectors are cross-zoned (2 in each
zone). Upon actuation of one detector in each of the zones, the detection
system automatically actuates the deluge valve to fill the supply piping for
the closed head water spray system.

The area directly above the RCPs is also equipped with a hood. In the event
of a fire, the hood will act as a ceiling forcing the heat to bank down thus
reducing the response time of the detectors and fusible elements in the spray
nozzles.

NRC INFORMATION REQUEST - ITEM 4

"Question 6.2, "Container," of Generic Letter 86-10, "Implementation of Fire
Protection Requirements," the staff provided guidance regarding the use of
sumps as an alternative to a vented container. Specifically the staff stated
that "....if it could be demonstrated by engineering evaluation that a sump
and splash shields would be capable of preventing a fire during normal and
design basis accident conditions, the safety objective of Section III.0 would
be achieved. Such a design concept would have to be evaluated under the
exemption process." TVA intends to use the reactor building floor and
equipment drain sump as a collection tank for RCP oil collection system. This
appears to deviate from Section III.0 of Appendix R, therefore, justify how
the reactor building floor and equipment drain sump satisfies the safety
objectives of Section III.0 of Appendix R. In addition, describe how oil
being pumped from the sump tritiated drain collection tank in the radwaste
system will be detected, separated out of the water, and handled."

TVA RESPONSE

The guidance provided by Generic Letter 86-10, Question 6.2, is directed
towards plants asking about the use of "a sump and splash shields" in lieu of
an oil collection system. TVA does not use a sump and splash shield in lieu
of an oil collection system that includes a closed, vented container. As
described above, the WBN oil collection system consists of splash shields, a
collection basin directly below the Reactor Coolant Pump motor (RCP), and
closed piping from the collection basin to a closed, vented container (Reactor
Building Floor and Equipment Drain Sump). The Reactor Building Floor and
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Equipment Drain Sump meets the safety objectives of Section III.0 of
Appendix R; therefore, a deviation is not required.

The following is provided to demonstrate that the RCP oil leakage collection
system installed at Watts Bar Nuclear Plant meets the safety objectives of
Section III.0 of Appendix R. Seismic qualification of the oil collection
system, containment capacity and capability of the enclosed and vented
concrete sump was previously described in response to NRC Item 1. This
analysis will focus on the fire hazard analysis and safety objectives.

Section III.0 of Appendix R states that the oil collection system for the RCP
"... shall be designed, engineered, and installed that failure will not lead
to fire during normal or design basis accident conditions and that there is
reasonable assurance that the system will withstand the Safe Shutdown
Earthquake." Furthermore, Appendix R, Section III.0 states that the oil
collection system shall be able to contain all potential oil drainage from
both pressurized and unpressurized lines, and collect it in a vented closed
container (to be equipped with a flame arrester if there is reasonable concern
over flashback possibilities from the lube oil).

Fire Hazard Analysis

The oil used for the RCP motor bearings is Mobil SHC 824 Synthesized
Lubricant. Mobil SHC 824 has a flash point of 480 0F. This high flash point
classifies the lubricant as a Class IIIB combustible liquid in accordance with
NFPA 30 (1993). The normal operating temperature of the oil ranges from 131'F
to 140'F. Therefore, the oil at its normal operating temperature is far below
its flash point and does not present a hazard.

The normal reactor coolant temperature is approximately 560 0F. The piping
carrying the reactor coolant could be a potential source of heat that could
volitize the Mobil SHC 824 synthesized Lubricant from a leak and cause
ignition. This hazard is mitigated by the mirror insulation on the pump and
reactor coolant piping. Stainless steel mirror insulation is non-combustible
and at normal operation, the exterior of the insulation is less than 2000F.
Therefore, the surface of the high temperature piping is well insulated with
non-combustible, non-permeable insulation such that the surface temperature of
the insulation is well below the flash point of the lubricant and is not a
potential ignition source as occurred on July 11, 1994, at Haddam Neck (NRC IN
94-58).

Fire hazards due to electrical systems, both within the pump assembly itself
and those which are located in areas within possible range of leakage from the
oil collection system, have been addressed. To prevent damage to the motor
from interior oil leaks, the stator windings are coated with an epoxy resin
and the oil sources are separated from electrical components by high silicon
steel sheets. Externally, any leakage from the drainage piping does not
affect electrical systems within primary containment (the electrical ignition
sources are located out of range of the oil collection system).

NRC Information Notice 94-58 describes a recent RCP fire that occurred
July 11, 1994, at Haddam Neck Plant. The cause of the oil leak and subsequent
fire was the result of a cracked 1 inch diameter Schedule 80 threaded PVC
fitting installed in the lube oil system to electrically isolate the oil lift
pump from the RCP motor. WBN RCP lube oil system piping is metallic.
Electrical cables and terminals in the vicinity of the RCP have been shielded.

Postulated Failure During Design Basis Accidents

The Design Basis Accident of concern (as far as the integrity of the oil
collection system) is the Safe Shutdown Earthquake (SSE). In accordance with
licensing and Appendix R requirements, it is not required to postulate a fire
and an earthquake occurring simultaneously (i.e., the system should not cause
a fire after an earthquake, as opposed to the system being able to withstand
an earthquake during a fire in the Reactor Building). The RCP and collection
system is classified as either Category I or I(L). Therefore, in the event of
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an SSE, the RCP, RCP platform, drainage piping, and sump will withstand the
event (remain intact). Therefore, oil leakage that might occur will drain
into a closed, vented container.

Postulated Failure During Normal Operating Conditions

In the event of a failure that could occur under normal operating conditions
(e.g., seal rupture), the discharge will run down the shield, onto the
collection basin, and through the drainage piping to the closed and vented
containment floor and equipment drain sump located inside primary containment.
Proper drainage is provided in the bottom of the pump housing so that oil and
water will not build up inside the housing.

Based on the preceding analysis and description of the RCP oil collection
system, the Reactor Building Floor and Equipment Drain Sump meets the safety
objectives of Section III.0, Appendix R.

Treatment for Oil in the Sump

An RCP oil leak is processed depending on the quantity. The oil, regardless
of quantity, would drain by gravity from the RCP oil pans to the Reactor
Building Floor and Equipment Drain Sump. The sump is normally pumped to the
Tritiated Drain Collection Tank (TDCT), and is then pumped to the Mobile
Demineralizer. The demineralizer consists of five (5) vessels. The first is
loaded with ion specific filtration media (e.g., activated carbon), followed
by another ion specific media, a cation specific bed, and two mixed beds in
series. The demineralizer has a conductivity analyzer upstream of the first
vessel. A shift in conductivity would be detected in the liquid waste stream,
if there was sufficient concentration of RCP oil. In addition to the
analyzer, periodic grab samples are obtained and analyzed for conductivity.
Grab samples for the Reactor Building Floor and Equipment Drain Sump and the
TDCT can be obtained on an as needed basis.

Small quantities (20 - 30 ppm concentration) of oil, which are considered
incidental, can be processed by the demineralizer in the liquid waste stream.

Moderate quantities of oil, which are considered incidental, would require the
filtration media to be replaced more frequently. That is, the first two
vessels contain filtration media that is used to collect oil. The top 30
percent of the first two vessels may be sluiced off and replaced as they
become depleted. If the first vessel is plugged (which is indicated by high
AP across the bed), this vessel is taken out of service. This vessel would be
placed back in service when either the top 30 percent or the entire bed has
been replaced. Then the second vessel would be taken out of service when
either the top 30 percent or the entire bed has been replaced. This cycle
would be repeated until the oil has been removed from the waste stream.

Major quantities would require operations to contain the oil in the Reactor
Building Floor and Equipment Drain Sump and not pump this to the TDCT. These
quantities would be pumped to drums and shipped offsite for incineration.

NRC INFORMATION REQUEST - ITEM 5

"Provide the results of any preoperational testing of this system which
demonstrates that the drain piping from the RCP oil collection basins is
sloped sufficiently to provide reasonable assurance that the maximum expected
oil leak rate into the basin will be drained away quickly enough to preclude
oil from overflowing the basin."
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TVA RESPONSE

The difference in elevation between the RCP oil collection platforms and the
horizontal drain header which runs to the sump is approximately 18 feet
measured vertically and thus provides a substantial amount of head for flow of
the drainage through the piping. Due to design configuration and
impracticality of discharging oil into the collection basin, pre-operational
testing to examine proper slope of the drain piping was not deemed necessary.

As previously stated, the oil collection basin on each RCP is located
approximately 18 feet above the drain header that runs directly to the closed
and vented concrete sump. When enough oil collects on the RCP collection
basin to begin flowing down through the drainage pipe, it has to travel
18 vertical feet prior to entering into the drain header. Using the values
for viscosity of the oil and the friction factor through the 3 inch pipe, the
flow rate is determined. The volumetric flow rate of this type of oil through
a 3 inch drainage pipe is approximately 90 gpm. From a simplified approach
using Bernoulli's Equation, the head created by the flow can be approximated.
Conservative values for head loss through the pipe were factored into the
approximation. Sufficient pressure remains to allow flow through the header
to the Reactor Building Floor and Equipment Drain Sump.

The RCP drains were recently flushed to demonstrate that the pipes are not
plugged.
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ATTACHMENTS

SKETCHES OF
REACTOR COOLANT PUMP LUBE OIL COLLECTION SYSTEM
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