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

John H. Garrity

Vice President, Watts Bar Nuclear Plant

SEP 24199

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

Gentlemen:
In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority ) 50-391

WATTS BAR NUCLEAR PLANT (WBN) - ADDITIONAL DIESEL GENERATOR (TAC NO.
63606)

This letter provides TVA's response to NRC's request for additional
information (RAI) dated July 28, 1986, concerning WBN's emergency diesel
generator systems, the additional diesel generator system, and the
buildings associated with these systems. The RAI included 18 questions
for TVA to answer. Furthermore, one of these questions (Question
040.129) identified another 50 previously answered questions that might
require updated responses to address any differences or unique aspects of
the additional diesel generator and its building in comparison to the
other diesel generators and their buildings. The RAI requested a
response in a timeframe consistent with WBN's fuel load date.

Our response to each of the 18 questions in the RAI is attached as
Enclosure 1. Enclosure 2 contains revised responses, where needed, to
the 50 previously answered questions that are identified in Question
040.129. Enclosure 3 is a list of commitments resulting from the
responses in Enclosure 1.

Please note that the responses to previously answered questions are not
routinely updated as we are now doing in Enclosure 2. Since the RAT
specifically requested updated responses for this group of questions, we
are providing appropriate updates. However, in the future, we do not
plan to update question responses unless an associated issue is under
active review by your staff and we are requested to provide current
information. TVA considers the licensing basis for the plant to be the
Final Safety Analysis Report (FSAR) itself. As such, the FSAR is the
only document that will be maintained current. To avoid confusion
regarding the use and status of FSAR questions and their associated
responses, TVA plans to include instructions in a future FSAR amendment
to delete the questions and responses from the FSAR.
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If you have any questions, please telephone G. L. Bannell at
(615) 365-1550.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

Tber

John H. Garrit

Enclosures
cc (Enclosures):
NRC Resident Inspector
Watts Bar Nuclear Plant
P.0. Box 700
Spring City, Tennessee 37381

Mr., P. S. Tam, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North

11555 Rockville Pike

Rockville, Maryland 20852

Mr. B. A. Wilson, Chief, Project Chief
U.S. Nuclear Regulatory Commission
Region II

101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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ENCLOSURE 1




010.41
(3.4.1.4)

ENCLOSURE 1

REQUEST FOR ADDITIONAL INFORMATION
WATTS BAR NUCLEAR PLANT, UNITS 1 AND 2
DOCKET NUMBERS 50-390 AND 50-391

Question:

SRP 3.5.1.4 (NUREG-0800) Item III.4 states the following:

"Applicants ... shall have the option at the OL stage of showing
conformance with either their original commitment [for the Tornado
Missile Spectrum] or Rev. 2 (same as Rev. 1) to this SRP Section.
Partial compliance with each is not acceptable." Amendment 57 to the
FSAR added Table 3.5-17 "Tornado Missile Spectrum D for Additional
Diesel Generator Building and Additional Category I Structures after
July 1979." Even though the Tornado Missile Spectrum in Table 3.5-17
is in compliance with Tornado Missile Spectrum II of the SRP, it is
not in compliance with the Tornado Missile Spectra submitted with the
original FSAR and evaluated and accepted by the staff in the Watts
Bar SER (NUREG-0847 dated June 1982). Thus, it is not in conformance
with SRP criteria stated above. Justify your deviation from your
original Tornado Missile Spectrum Criteria.

Response:

The additional diesel generator building was added after the design
of the original Category I buildings was essentially complete. The
original Category I buildings are in compliance with one of the three
previously accepted missile spectra specified in Section 3.5.1.4 of
the FSAR and Standard Review Plan (SRP) Section 3.5.1.4, "Missiles
Generated by Natural Phenomena," Rev. 0.

SRP 3.5.1.4 was revised (Rev. 1) after the design of the original
Category I buildings was complete. This revision added the

Spectrum II tornado-generated missile parameters. Since Spectrum II
was the latest criteria specified in the SRP at the time the
additional diesel generator building was designed, it was designed in
compliance with Spectrum II.

SRP 3.5.1.4 states that the applicant has the option of showing
conformance with either the original commitment or Spectrum II.
Every Category I structure is in complete compliance with either a
spectrum from the original commitment or Spectrum II in SRP 3.5.1.4,
Rev. 1. Since no building is in only partial compliance with an
approved tornado missile spectrum, the buildings are in compliance
with the criteria specified in SRP 3.5.1.4, Rev. 1.




010.42
(9.2.1)

Question:

Figures 9.2-6 and 9.2-11 of the FSAR show the Essential Raw Cooling
Water (ERCW) arrangement to the Diesel Generator (D/G) Heat
Exchangers. The arrangements shown in the two figures are not
identical to each other, and the arrangements shown in Figure 9.2-6
are not identical between the diesel generators. The typical ERCW
arrangement to the D/G heat exchangers seems to be that the cooling
water is taken from the ERCW main header (A or B) and flows through a
manually operated heat exchanger inlet valve, a motor-operated
control valve, a check valve, and then a common header serving both
D/G heat exchangers. Furthermore, this heat exchanger header is
connected to the other ERCW main header by the same valve
arrangement. The discrepancies between the figures and within Figure
9.2-6 are as follows:

1.

Figure 9.2-6 shows that the cooling water take-off from the main
header for D/G OC-S is located upstream of the manually operated
heat exchanger inlet valves, whereas Figure 9.2-11 does not show
the heat exchanger inlet valves.

Figure 9.2-6 shows the cooling water take-offs for D/G 2A and 2B
from the main header. In one case, the take-off is directly from
the main header 1ike D/G 1A, 1B, and OC-S. In the other case,
the take-off is between the manually operated heat exchanger
inlet valve and its associated motor-operated control valve (FCV
67-68 and FCV 67-65). This take-off arrangement is not the same
as that for D/G OC-S.

No check valves are shown after the motor-operated control valves
(FCV 67-72 and FCV 67-73) for D/G OC-S.

Explain these discrepancies in the figures. (SRP 9.2.1, Items II.4,
I11.2.a, and III.4)

Response:
1.

Figures 9.2-6 and 9.2-11 are logic and control diagrams. These
diagrams show selected mechanical features, such as manual
valves, for reference only. The isolation valves in question are
shown in full detail on flow diagram Figure 9.2-4A.

Figure 9.2-6 is a logic diagram that is intended primarily to
show electrical control logic functions. The schematic
representation of the flowpaths on Figure 9.2-6 is accurate,
although somewhat obscure. A clear representation of the
flowpaths is shown on Figures 9.2-1 and 9.2-4A.

Check valves are of little interest on logic diagrams and were
sometimes omitted on Figure 9.2-6. The check valves in question
are shown accurately on flow diagram Figure 9.2-4A.



010.43
(9.4.5)

Question:

In Section 9.4.5.2.2.4 of the FSAR it is stated that the additional
diesel generator building ventilation and heating systems are tested
"initially and periodically thereafter." Define "periodically."
(SRP 9.4.5, Item III.1)

Response:

There are no specific tests performed periodically on the additional
diesel generator building ventilation and heating systems. The
affected portion of these systems is verified to operate correctly
after any field work is performed by appropriate post-modification or
post-maintenance testing.

FSAR Section 9.4.5.2.2.4 will be revised in a future amendment to
incorporate the following clarification:

The Additional Diesel Generator Building ventilating and heating
systems are accessible for periodic inspection. This system is
tested initially as part of the preoperational test program in
Preoperational Test TVA-74C. After maintenance or modification
activities that could affect a system or component function,

testing is done to reverify proper operation of the system or
component.



010.44
(9.4.5)

Question:

Figure 9.4-22 of FSAR Amendment 52 and Figure 9.4-22 of Amendment 57
show the muffler room exhaust fans on the roof of the Diesel
Generator Building and the Additional Diesel Generator Building
(ADGB), respectively. Sections 9.4.5.2.1.1 and 9.4.5.2.2.1 of the
FSAR state that "the muffler room is ventilated as required to remove
heat during warm weather." Tables 9.4-4 and 9.4-4A do not describe
the effects of a muffler room exhaust fan failure or exhaust blockage
on D/G operation. Provide this information as well as describe the
tornado missile protection provided for the muffler fan exhaust
structure. (SRP 9.4.5, Item III.3)

Response:

The muffler room exhaust fans remove radiated heat from their
associated diesel exhaust stacks to improve habitability of the
muffler rooms during warm weather. They are not safety-related and
are not essential for diesel generator operation. FSAR Tables 9.4-4
and 9.4-4A only describe safety-related component failures and are
not intended to address these fans or other non-safety-related fans
in the diesel generator building. Since the muffler room exhaust
fans are not safety-related, their failure, including exhaust
blockage, will have no effect on diesel generator operation. Based
on this same Tine of reasoning, no tornado missile protection is
provided for the muffler room fan exhaust structure.



010.45
(9.4.5)

uestion:

Table 9.4-4A of the FSAR states that a blocked fresh air intake to
the 480V auxiliary board room will result in failure of the
Additional Diesel Generator. Table 9.4-4 has a similar statement for
the electrical board rooms in the Diesel Generator Building.

Blockage of the air intakes by snow, ice, or debris from tornadoes
and heavy winds, could result in the loss of all D/Gs at Watts Bar.
Discuss and justify the provisions made to prevent blockage of the
air intakes, and the tornado missile protection provided for the air
intake structure. (SRP 9.4.5, Items II.1 and II.2)

Response:

The tables referred to in this question are failure modes and effects
analyses. As such, they evaluate postulated failures, but do not
consider the likelihood of such events. The following discussions
address the potential for the events in question and describe the
related design features of the fresh air intakes of the diesel
generator building (DGB) electrical board rooms and the additional
diesel generator building (ADGB) 480V auxiliary board room. These
events are: 1) blockage by wind-driven debris, 2) blockage by ice,
3) blockage by snow, and 4) tornado missile protection.

1. The designs of the air intakes are such that it is unlikely that
any of the intakes could be blocked completely by debris from
tornadoes or heavy winds.

The airflow area for each of the four DGB electrical board room
air intake missile shields is sized sufficiently large to ensure
that the required design airflow can be maintained even with a
significant percentage of the airflow area blocked. These
missile shields are square-shaped steel plates with a support leg
at each corner. The missile shields are located on the roof of
the DGB directly above their associated air intake openings.
Since air enters under each missile shield from all directions,
it is highly unlikely that the entire available airflow area on
all four sides of the missile shield could be blocked by debris
to the extent that cooling of the associated electrical board
room is jeopardized.

A similar situation applies for the ADGB 480V auxiliary board
room air intake vent opening. However, in this case the missile
shield is Tocated within the board room underneath the intake
vent opening. A mushroom-shaped sheet-metal rain hood is mounted
on top of the roof directly over the opening. The uppermost part
of the air entrance for this rain hood is 22 inches above the
roof and air enters from all directions. It is highly improbable
that debris could buildup to a height of 22 inches all the way
around this rain hood--especially considering that it has a round
outside surface with no sharp edges to catch flying objects.

2. Each DGB electrical board room air intake is a square-shaped
opening 30 inches on a side in the ceiling of the room with an
8-1inch-high concrete curb around its upper perimeter on the roof
of the building. The associated missile shield structure on the
roof of the DGB directly above this opening is a 1-inch-thick
horizontal plate that has 1/4-inch vertical mesh screens on all
four sides extending from the plate down to the roof. It is



conceivable that a glazing of ice could begin to form on these
mesh screens and restrict the inflow of outside air. However,
the amount of ice buildup and airflow restriction would 1ikely be
limited to the portion of the screen area directly in the path of
prevailing winds.

The ADGB 480V auxiliary board room air intake rain hood is larger
(i.e., 55 inches in diameter) than the concrete curb on which it
is mounted (i.e., 14 inches in height with a 46-inch square
cross-section). Therefore, the rain hood acts as a protective
overhang to prevent any accumulation of ice that could block the
airflow entrance.

The design of the air intakes for both the DGB electrical board
rooms and the ADGB 480V auxiliary board room is such that none of
these intakes could be blocked by snow to the extent that an
intake’s safety function would be jeopardized.

As discussed in FSAR Section 2.3.2.2 and Table 2.3-5, the average
annual snowfall for Decatur, Tennessee, was slightly less than

9 inches over a data collection period of more than 40 years.

The maximum snowfall in any 24-hour period was 13 inches. This
data is very representative of the Watts Bar site and indicates
that appreciable snowfall is relatively infrequent. Furthermore,
even when a heavy snow does occur, it is extremely unlikely that
it would accumulate to a depth that could interfere with adequate
airflow through the intake structures.

The airflow openings on the roof beneath the missile shields
covering the DGB electrical board room air intakes are

20.5 inches high. The lower portions of these airflow openings
could be blocked by snow accumulation, but it is not credible to
postulate a complete blockage. With the previously described
maximum snowfall of 13 inches, there would still be an unblocked
area with a height of about 7.5 inches. This area would provide
sufficient airflow into the board rooms to ensure that their
design temperature was not exceeded. It should be noted that
with the reduced outside air temperature which would accompany a
snowfall, heat transmission from the board rooms would increase
and the required ventilation airflow would be less than the
system’s design requirement.

The uppermost part of the airflow entrance underneath the rain
hood covering the ADGB 480V auxiliary board room air intake vent
opening is 22 inches above the roof. Even with a 13-inch

snowfall accumulation, the snow would still be 1 inch below the
bottom of the airflow opening, which is 14 inches above the roof.
Therefore, no portion of the airflow opening (with a total height
of 8 inches) would be blocked by the snowfall accumulation and
the design airflow would still be maintained.

As previously described, the DGB electrical board room air
intakes are protected from damage and airflow blockage by

tornado-generated missiles by missile shields installed over the
intakes.

The ADGB 480V auxiliary board room air intake has a missile
shield installed under the roof inside the board room. This
design provides adequate protection against missile penetration



into the board room and direct damage to safety-related
components within the room. However, the design does not, in
itself, prevent external blockage of the air intake by a missile
impact. TVA is currently investigating the potential for such
blockage and will report its evaluation and any resulting design
change in a future submittal prior to fuel load.

In addition to the design features discussed above, the postulated
events can also be mitigated by relatively simple operator actions.
For instance, snow or ice buildup on the board room air intake
structures could be cleared manually. Access to the roof of either
the DGB or the ADGB is possible using a permanently installed ladder
and hatch within the building. In the extremely unlikely event of
total blockage of an intake structure for either building which
cannot be corrected by quickly removing the blockage, it is possible
to provide continuous airflow to any board room by opening personnel
doors to the room. Since these doors are fire doors, applicable
administrative controls would have to be satisfied to use the doors
in this manner.



010.46
(9.5.1)

uestion:

Section C.1.b(1) of Branch Technical Position (BTP) APCSB 9.5-1
states that a detailed fire hazard analysis should be done during
initial plant design and that this analysis should be revised before
and during major plant modifications. Therefore, provide the fire
hazard analysis for the Additional Diesel Generator Building.

Response:

The fire hazard analysis for the additional diesel generator building
will be provided in the WBN Fire Protection Report which will be
incorporated into FSAR Section 9.5.1 in a future amendment.




010.47
(9.5.1)

‘o

Question:

BTP APCSB 9.5-1, Appendix A to BTP APCSB 9.5-1, and Appendix R to

10 CFR 50 present staff guidelines for the development of a fire
protection program. Accordingly, provide a comparison of the fire
protection features of the Additional Diesel Generator Building with
the applicable guidelines of each of these documents. Also, identify
and justify any deviations from the guidelines presented in these
documents. ‘

Response:

The WBN Fire Protection Report will be incorporated into FSAR

Section 9.5.1 in a future amendment. This report will provide a
revised comparison of the plant fire protection program to Appendix A
of BTP APCSB 9.5-1 and to the applicable sections of Appendix R of

10 CFR 50. The remainder of this response is limited to a comparison
with APCSB 9.5-1, Appendix A, Section F.9, "Guidelines for Specific
Plant Areas - Diesel Generator Areas," and Section F.10, "Diesel Fuel
0i1 Storage Areas." The ADGB is in compliance with the requirements
of these sections as follows:

The additional diesel generator building (ADGB) is a separate
building Tocated approximately 50 feet from the diesel generator
building. This arrangement provides the required separation for the
ADGB. Also, the ADGB is provided with the following fire detection
and suppression systems:

1. Diesel Generator Room, E1. 742.0 - Cross-zoned thermal detection

with a closed-head aqueous film forming foam (AFFF) water

sprinkler system. :

Pipe Gallery, E1. 742.0 - Cross-zoned thermal detection with a

closed-head AFFF water sprinkler system.

Fuel Transfer Pump Room, E1. 742.0 - Cross-zoned thermal

detection with a closed-head AFFF water sprinkler system.

6.9kV Switchgear Room, E1. 742.0 - Cross-zoned ionization

detection with a closed-head AFFF water sprinkler system.

Transformer Room, E1. 760.5 - Cross-zoned jonization detection

with a closed-head AFFF water sprinkler system.

6. 480V Auxiliary Board Room, E1. 760.5 - Ionization detection with
a preaction sprinkler system.

SwWw N

The ADGB is provided with a Class III standpipe and hose system and
with portable fire extinguishers. Each diesel engine is equipped
with a 550-gallon diesel fuel oil day tank (1100 gallons total for
the tandem diesels in the diesel generator room) mounted on the
diesel skids. The 7-day diesel fuel o0il tanks are embedded in the
ADGB foundation.



010.48
(9.5.1)

Question:

General Design Criteria (GDC) 3 of Appendix A to 10 CFR Part 50
states that fire fighting systems shall be designed to assure that
their rupture or inadvertent operations do not significantly impair
the safety capability of structures, systems, and components
important to safety. Verify that the fire fighting systems installed
in the Additional Diesel Generator Building meet this GDC.

Response:

The ADGB automatic fire suppression system uses a preaction valve to
control flow into the sprinkier piping and closed-head spray nozzles.
Unless a fire has been detected and a control signal initiated to
open the preaction valve, the sprinkler piping will remain dry and
its rupture would not result in the discharge of water from the
system. For inadvertent operation, the preaction valve would open
and admit water into the system piping, but no discharge of water
from the system would occur because the spray nozzle heads would
still be closed. (Each head opens only when its fusible Tink melts
in the presence of an actual fire.) Therefore, neither inadvertent
activation nor damage to the sprinkler piping would impair the safety
capability of structures, systems, and components important to
safety. Furthermore, the sprinkler piping is either seismically
supported to ensure that its pressure boundary is maintained or spray
shields are provided to protect adjacent equipment from damage. The
standpipes are also seismically supported in areas of the building
where safety-related equipment could be damaged by water spray.



040.129

(8.3)

(9.5.2)
(9.5.3)
(9.5.4)
(9.5.5)
(9.5.6)
(9.5.7)
(9.5.8)

Question:

Except as noted in the above requests for additional information
(RAIs), verify that the responses to RAI 040.34 through 040.47,
040.74 through 040.111, 040.125, 040.127, and 040.128 are applicable
to the Additional Diesel Generator and ADGB. Identify where the RAIs
are not applicable, and provide an explanation for this non-
applicability. (SRPs 8.3, 9.5.2, 9.5.3, 9.5.4, 9.5.5, 9.5.6, 9.5.7,
and 9.5.8)

Response:

Responses to the following previously answered FSAR questions are
applicable without change for the additional diesel generator and the
ADGB. That is, the responses to these questions are identical if
either the four original diesel generators or the additional diesel
generator is considered.

040.34 040.42 040.84 040.100
040.35 040.43 040.86 040.102
040.36 040.44 040.87 040.105
040.37 040.45 040.93 040.107
040.38 040.46 040.95 040.108
040.39 040.47 040.97 040.110
040.40 040.76 040.99 040.127
040.41

Responses to the following previously answered FSAR questions have
been updated and are included with this letter as Enclosure 2. Most
of the updates are related to the additional diesel generator or the
ADGB, except as noted.

040.74* 040.83 040.92 040.104*
040.75* 040.85* 040.94 040.106

040.77 040.88* 040.96* 040.109*
040.78 040.89 040.98 040.111

040.79 040.90 040.101 040.125

040.81 040.91 040.103* 040.128

040.82*

* - The specific information updated in these questions does not

relate directly to the additional diesel generator or the
ADGB.

The following previously answered FSAR question is not applicable to
the additional diesel generator and the ADGB for the reason
indicated.

040.80 - This question concerns internal barriers within the
diesel generator building and the loss of an additional
diesel generator due to various accidents within the
building. Since there is only one diesel generator in
the ADGB, no other diesel generators can be damaged by
these types of accidents.



040.130 Question:

(8.3)
Operating experience at two nuclear power plants has shown that
during periodic surveillance testing of a standby diesel generator,
initiation of an emergency start signal (LOCA or LOOP) resulted in
the diesel failing to start and perform its function due to depletion
of the starting air supply from repeated activation of the starting
relay. (See IE Notice 83-17.) This event occurred as the result of
inadequate procedures and from failure to provide a built-in time
delay relay in the engine starting and control circuit logic to
assure the engine comes to a complete stop before attempting a
restart (i.e., during the period that the relay was open, fuel
injection to the engine was blocked while the starting air was
uninhibited). This condition, with repeated start attempts, depleted
starting air and rendered the diesel generator unavailable until the
air system could be repressurized.

Review procedures and control system logic to assure this event will
not occur at your plant. Provide a detailed discussion of how your
system design, supplemented by procedures, precludes the occurrence
of this event. Should the diesel generator starting and control
circuit logic and procedures require changes, provide a description
of the proposed modifications. (Refer to Request 040.135 for control
air requirements.) (SRP 8.3.1, Parts II and III)

Response:

IE Notice 83-17 identified a diesel generator (D/G) starting problem
that was specifically related to the existence of a time delay

. feature in the D/G control circuitry. This time delay feature
prevented restart of the D/G for 60 seconds after shutdown to allow
it to come to a complete stop. However, the time delay feature only
blocked the fuel supply to the D/G. It did not inhibit starting air.
Therefore, it was possible to deplete the starting air reserve supply
during futile attempts to restart the D/G during the 60 seconds when
the fuel supply was blocked.

None of the emergency D/Gs at WBN (including the additional D/G)
incorporate a time delay feature in their restart logic similar to
that described above. Consequently, the type of problem identified
in TE Notice 83-17 is not considered to be applicable to WBN. .



»

040.131
(9.5.4)

Question:

The response to RAI 040.81 and 040.87 with regards to tornado missile
protection of the fuel o0il storage tank fill lines and the procedures
used to refill the tanks following damage of these fill lines from
tornado missiles and seismic events is unacceptable for the
Additional Diesel Generator. The design layout of the ADGB is not
the same as the Diesel Generator Building, thus the procedures found
acceptable for refilling the D/G fuel oil storage tanks in the D/G
building are not applicable to the ADGB. ' It is also the staff’s
position that the fuel oil fill line for additional D/G fuel oil
storage tanks should be designed to Seismic Category I and be tornado
missile protected or justification should be provided for not doing
so. Discuss your plans for complying with this position.

Response:

TVA has evaluated the design of the fill lines for the ADGB fuel oil
storage tanks and the consequences of damage to these lines due to
seismic effects or tornado missiles. Based on this evaluation, TVA
believes that the safety function of the ADGB fuel oil system can be
ensured without upgrading the seismic design of the fill Tines or
adding tornado missile protection. The portion of the additional
diesel generator fuel o0il system necessary to supply fuel for a
minimum of seven days is located within the base slab of the ADGB,
which is designed to Seismic Category I structural requirements. By
virtue of this location, the fuel oil storage tanks and their
associated piping to the diesel engine are fully protected from
tornado missiles. A truck fill connection is provided on the outside
of the building for each embedded storage tank. In the event that
these fill lines are rendered inoperable by seismic loads or tornado
missiles, the tanks can be filled through the building personnel
doors. This can be done by routing the tank truck hose (qualified
for this service) through the building north exterior wall personnel
door, and then through two nearby interior wall personnel doors
leading to the north-end storage tank manway openings. Since this
method of filling the tanks requires blocking open fire doors,
applicable administrative controls would have to be satisfied to use
the doors in this manner.



040.132
(9.5.4)

Question:
Section 9.5.4.2 of the FSAR states in part:

"Level switches are provided on the storage tank assemblies to
provide the following functions:

4.

Provide an interlock with the 200 gpm transfer pumps at the yard
storage tanks and in the diesel building fuel oil transfer room,
to shut off the pumps automatically on high level. This
interlock feature is not employed when using the additional
diesel generator building (ADGB) fuel oil transfer pump or in
transferring fuel oil to the ADGB fuel o0il tanks."

Describe why the pump interlock feature is not employed when using
the ADGB fuel oil transfer pump or in transferring fuel to the ADGB
fuel oil tanks. (SRP 9.5.4, Item II.4.c)

Response:

The following clarification will be incorporated into FSAR Section
9.5.4.2 in a future amendment:

4.

An interlock is provided with the 200 gpm transfer pumps at the
yard storage tanks and in the diesel building fuel oil transfer
room to shut off the pumps automatically on high level. The
interlock feature is not employed when using the additional
diesel generator building (ADGB) 7-day fuel oil transfer pump to
transfer fuel oil to the diesel generator building (DGB) tanks
from the ADGB tank since this will be an infrequent operation.
However, the interlock feature is provided between the yard
storage tanks and the ADGB 7-day fuel oil tank.




040.133
(9.5.5)

Question:

Operating experience indicates that diesel engines have failed to
start on demand due to water spraying on locally mounted
electronic/electrical components in the diesel engine starting
system. Describe the measures that have been incorporated in the
diesel engine electrical starting system to protect such
electronic/electrical components from such potent1a1 environment.
(SRP 9.5.5, Parts II and III)

Response:

WBN’s diesel generators use a compressed air starting system and,
therefore, they have very few essential electronic/electrical
components that could be affected by water spray. There are only two
locally mounted electrical components within the starting air system
that could be affected by water spray: 1) the starting solenoid
valve and 2) the pressure switch on the associated compressed air
line. The solenoid valve is the same type as those used for outdoor
applications such as Tocomotive engines. The pressure switch is
enclosed in a NEMA Type 13 enclosure, which is an indoor enclosure to
protect against such conditions as spraying water.

There are three water sources in the diesel generator room: 1) the
ERCW system which cools the diesel generator, 2) the closed-loop
jacket water system that transfers heat from the diesel engine to the
ERCW system, and 3) a small potable water line for the eyewash. The
piping within the diesel generator building for all three of these
water sources is seismically qualified to maintain the integrity of
its pressure boundary and, thus, is not expected to produce water
spray. In summary, the probability of seismically qualified piping
spraying water onto the relatively we]l—protected essential
electrical components in the starting air system in such a way as to
cause a malfunction is sufficiently low to d1sregard as a credible
means of causing a diesel fa11ure to start.

The diesel generator room in the additional diesel generator bu11d1ng
contains the same water sources as the diesel generator rooms in the
diesel generator building and meets the same design criteria. In
addition, the additional diesel generator is protected from fire by
an aqueous film forming foam (AFFF) system. This AFFF system is
seismically supported and uses dry piping with closed heads. Its
design and operation are similar to those of most other fire
protection systems that use water to protect safety-related
equipment.
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(9.5.6)

Question:

The diesel generator in many cases utilizes air pressure or air flow
devices to control diesel generator operation and/or emergency trip
functions such as air-operated overspeed trips. The air for these
controls is normally supplied from the emergency diesel generator air
starting system. Provide the following:

a)

b)

Expand your FSAR to discuss any diesel engine control functions
supplied by the air starting system or any air system. The
discussion should include the mode of operation for the control
function (air pressure and/or flow), a failure modes and effects
analysis, and the necessary P&IDs to evaluate the system.

Since air systems are not completely airtight, there is a
potential for slight leakage from the system. The air starting
system uses a non-seismic air compressor to maintain air pressure
in the seismic Category I air receivers during the standby
condition. In case of an accident, a seismic event, and/or LOOP,
the air in the air receivers is used to start the diesel engine.
After the engine is started, the air starting system becomes non-
essential to diesel generator operation unless the air system
supplies air to the engine controls. 1In this case, the controls
must rely on the air stored in the air receiver since the air
compressor may not be available to maintain system pressure
and/or flow. If the air starting system is used to control
engine operation, when the compressor is unavailable, show that a
sufficient quantity of air will remain in the air receivers,
following a diesel engine start, to control engine operations for
a minimum of seven days assuming a reasonable leakage rate. If
the air starting system is not used for engine control, describe
the air control system provided and provide assurance that it can
perform for a period of seven days or longer. (SRP 9.5.6,

Part III)

Response:

a)

b)

There are no pneumatic engine controls supplied by the starting
air system or any other air system whose failure would adversely
affect the diesel generator’s ability to perform its safety
function once it has started. The only pneumatic engine control
is a booster servomotor used to position the governor while the
air start motors are engaged. However, the air flow path to this
servomotor is isolated when the air start solenoid valves close
at the completion of the air starting sequence.

Also, there are no air-operated overspeed trips on any of WBN’s
diesel generators.

In view of the above, leakage from the starting air system during
diesel generator operation will not degrade the performance of
any diesel generator safety function.
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(9.5.7)

Question:

Provide the information requested below related to replenishment of
Tube 0il without interrupting operation of the diesel generator.

a)

b)

d)

What are the provisions made in the design of the lube 0il system
to add lube o0il to the sump? Your response should include
procedures or instructions available to the operator on the
proper addition of lube 0il to the diesel generator.

Are operating procedures or instructions posted or locally
available in the diesel generator rooms?

Verify that personnel responsible for the operation and
maintenance of the diesel are trained in the use of these
procedures.

Verify that the color-coded, or otherwise marked, lines
associated with the diesel generator are correctly identified,
and that the line or point for adding lube oil (when the engine
is on standby or in operation) has been clearly identified.

(SRP 9.5.7, Parts II and III)

Response:

a)

d)

Lube 0i] can be added to the sump at any time from 55-gallon
drums through the scavenger strainers on the diesel generators.
The Tube o0il level is normally checked each shift by Operations
personnel per General Operating Instruction (GOI) 8. Operations
personnel initiate a work request (WR) if the lube 0il level is
not acceptable per the GOI-8 checklist. Mechanical Maintenance
completes the WR by adding the correct amount and type of oil as
identified on the WR work instructions. System Operating
Instructions (SOIs) 82.0 through 82.4 are used when a diesel is
operating. These SOIs require monitoring the engine crankcase
Tube 0il1 Tevel while the diesel generator is operating.

SOI-82.0 through 82.4 are available in the main control room

24 hours per day. Operations personnel obtain copies prior to
diesel generator operation or alignment. A copy of the GOI-8
checklist is picked up and normally performed once per shift by
the Operations personnel assigned to the work station.

Operations personnel are trained on the contents and use of the
GOIs prior to their initial assignment to shift duties. The GOIs
are used daily after this initial training and no retraining is
required. Operations personnel are also trained in the use of
SO0Is. Maintenance personnel work from written instructions that
are included as part of each WR.

The dip stick on each diesel engine has only low and full marks.
The engine sump oil level change between standby and operation is
minimal due to continuous operation of the ac lube o0il pump. The
point for adding Tube oil (i.e., the scavenger strainers) is
clearly marked on the diesel engine. This marking includes the
type of o0il to be added. In addition, all subsystems (jacket
cooling water, fuel oil, lube 0il, and air starting) are color-
coded for clear identification.
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The responses to RAI 040.108 and 040.111 need to be revised.

a)

b)

A review of Figures 3.8.4-79, 8.3-1, 8.3-1A, and 9.4-22 of
Amendments 52 and 57 indicates that the D/G exhaust stacks and
the muffler room exhaust fan discharge vents are in close
proximity to the 480V Auxiliary Board Room fresh air intake for
the Additional Diesel Generator and the Electrical Board Room air
intake vents for the emergency diesel generators. Under the
right meteorological conditions, the products of combustion from
a fire in the Air Intake/Muffler Room or the D/G exhaust gases
could be introduced into the 480V Auxiliary Board Room and/or the
Electrical Board Rooms. This could result in the failure of more
than one diesel generator, due to the particles of combustion and
combustion gases affecting the electrical components in these
rooms. Revise your responses to RAI 040.108 and 040.111 to
address this concern. (SRP 9.5.8, Items II and III.3)

Section 8.3.1.1 of the FSAR describes the connectors used to
connect the additional diesel generator to the disabled D/G unit
train control and annunciation cables. Revise RAI 040.111 to
describe the dust and dirt protection provided for these
connectors and their receptacles.

Response:

a)

The following information is presented in lieu of revising the
responses to Questions 040.108 and 040.111.

The design of the building structural features and ventilation
systems for the diesel generator building (DGB) and the
additional diesel generator building (ADGB) should preclude the
introduction of the products of combustion from a fire in an air
intake/muffler room or from diesel generator (D/G) exhaust gases
into the DGB electrical board rooms or the ADGB 480V auxiliary
board room.

The fire hazard analysis calculation for an air intake/muffler
room indicates an extremely small amougt of combustible Toad for
this room (i.e., less than 9100 Btu/ft®). If a fire did occur in
an air intake/muffler room when its associated D/G was running,
the products of combustion generated by the fire would be diluted
by the incoming airflow drawn into the room by the D/G room
ventilation suction and the D/G combustion air intake. Most of
these diluted products of combustion would then be removed from
the air intake/muffler room by the D/G room exhaust fans.

If a fire occurred in an air intake/muffler room when its
associated D/G was not running, the room’s thermal fire detector
would transmit an alarm to the main control room and operations
personnel would respond in accordance with appropriate plant
procedures. In this case, it is not necessary to prevent
completely the entry of smoke into the board room next to the air
intake/muffler room where the fire is located. The electrical
equipment in this board room is not required to function when its
associated D/G is not operating. The board rooms of any adjacent
D/Gs that are running would not be adversely affected by products
of combustion from the fire because the duration of the fire



b)

would be short due to the very Timited amount of combustible
material in the air intake/muffler room.

In summary for a fire in an air intake/muffler room, smoke and
other products of combustion will not adversely affect the
electrical components in the DGB electrical board rooms or the
ADGB 480V auxiliary board room.

The D/G exhaust stacks are totally surrounded by a 3-foot-high
concrete wall. The hot D/G exhaust gases are released vertically
into the atmosphere within this concrete enclosure and will
continue to rise due to the thermal and dynamic forces affecting
them. Under most meteorological conditions, the exhaust gases
will form a plume at a higher elevation and eventually disperse
into the atmosphere. The minimum distance from a D/G exhaust
stack to an air intake vent for either the DGB electrical board
room or the ADGB 480V auxiliary board room is 11 feet. Since the
maximum entrance height for air into any of these intakes is
approximately 22 inches above the roof, the D/G exhaust gases
would have to travel both horizontally and slightly downward to
enter an intake. This is not considered to be credible since the
air intake is multi-directional and low velocity (i.e., it does
not produce a significant "suction" effect).

Also, the hot D/G exhaust gases will be diluted as soon as they
are discharged into the atmosphere due to thermal expansion and
mixing with the outside air. Combustion products will be
dispersed randomly. Therefore, it is highly unlikely that any
appreciable concentration of combustion products will build up in
the air just above roof level where the board room intakes are
located. Heavy particles (soot, etc.) in the exhaust gases may
settle out on the building roof over a period of time, but they
will not enter the board room intakes since the airflow path into
these intakes requires several changes in direction.

Based on the reasons presented above, TVA does not believe that
it is necessary to perform any further evaluation of the
introduction of combustion products or exhaust gases into the
board rooms since this should not occur. By extension, it is
also not necessary to evaluate any potential adverse effects on

electrical components within these rooms and possible resulting
D/G failure.

In the ADGB in both the control and annunciation distribution
panels, all plugs and receptacles that are used to connect the
additional diesel generator in place of a disabled diesel.
generator are equipped with protective caps to prevent the entry
of dust and dirt. In the DGB in both the control and
annunciation distribution panels, all receptacles are also
equipped with protective caps. Protective caps are not required
for the plugs in the DGB since they are always plugged into
either their normal diesel generator circuits (receptacles) or
the additional diesel generator circuits.

The above information has been added to the response for Question
040.111.
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uestion:

Figures 8.3-1 and 8.3-1A of the FSAR show that the diesel generator
exhaust muffler and associated piping are in the same room as the D/G
combustion air intake. By temperature alone, the D/G exhaust system
can be considered a high-energy system. The failure of this system
by any means (i.e., corrosion, degradation of gasket material,
vibration-induced Tooseness of flange fasteners, etc.) could result
in the failure of one or more D/Gs at Watts Bar. Describe
inspections, surveillance requirements, and testing that will be
performed on the D/G exhaust system to preclude this event. (SRP
9.5.8, Items II.2, II.4, and III.8)

Response:

The intake and exhaust piping components for each diesel generator
(D/G) unit are located in their own room separate from the equivalent
components of the other four D/Gs. Although the postulated exhaust
system failure could propagate to components in the affected D/G’s
intake system, the net effect on safety would still be only the loss
of one D/G. The physical separation and barriers between the D/Gs
would prevent any damage to the other four D/Gs. D/G components are
also designed to meet Seismic Category I and appropriate
environmental qualification requirements to greatly reduce the
possibility of common-mode failure. These design provisions are
coupled with D/G preoperational testing and monthly visual
inspections of each D/G’s exhaust system in accordance with plant
maintenance instructions to ensure D/G operational availability and
plant safety.



040.138
(9.5.8)

Question:

The D/G combustion air intake and exhaust system is designed such
that the total air intake and exhaust system pressure losses shall
not exceed the maximum pressure losses specified by the diesel
generator manufacturer. Recent events have shown that not all
aspects in the design of the D/G combustion air intake and exhaust
system have been taken into account resulting in the pressure losses
through the system exceeding manufacturer’s limitations. Verify that
the pressure losses through your systems do not exceed manufacturer’s
recommendations, taking into consideration pipe losses and pressure
drops associated with the filters, silencers, and intake and exhaust
structure openings. ~(SRP 9.5.8, Part III)

Response:

The D/G vendor provided pressure switches with alarm functions in the
D/G air intake to identify conditions that exceed manufacturer’s
limitations. Furthermore, preoperational tests determined that the

_pressure drops in the intake and exhaust systems (5.3" and 2.3" H20,

respectively) are well below the manufacturer’s recommended Timits
(12" and 5" H20, respectively).
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‘.74 uesti

: - Provide a detailed discussion (or plan) of the level of
training proposed for your operators, maintenance Creéw,
quality assurance, and supervisory personnel responsible
for the operation and maintenance of the emergency diesel
generators. Jdentify the number and type of personnel
that will be dedicated to the operations and maintenance
of the emergency diesel generators and the number and
type that will be assigned from your gemeral plan
operations and maintenance groups to assist when needed.

In your discussion identify the amount and kind of
training that will be received by each of the above
categories and the type of ongoing training program
planned to assure optimum availability of the emergency
generators. Also discuss the level of education and
minimum experience requirements associated with the
emergency diesel generators.

Response

TVA's Division of Nuclear Power (NUC PR) is taking

vantage of the vendor’s maintenance training classes
fortraining of the maintenance crews
and eéngineers who work on diesel generator sets.
. ' eclricians,

Engineersyand gas/diesel mechanics from the Watts Bar

Nuclear Maintenance sections have attended diesel epgine
and gov%@or vegador classes. In addition, there a

. . corporafe |
engineers in th engineeriing
to provide additional support to the plants a needed. epar enf]

These NMB- engineers have also attended e endor classes.

_ The nimum level of 44
education for the engineers a bpfhelor’'s degree in
engineering or its equivalent ork experience. NUC PR
has 4-sw—i-a—the—proces6—o-F develope a\training program to
satisfy the requirements of e Sequmoyah Safety
Evaluation Report, Supplement 2, Sectign 8.3.1. Thi-sr—oe-
Ae similar program i £a- at Watts

Bar Nuclear Plant. has been developed and\js being used
Operations employge®s are extensively trained 1 the
operation of elpCtrical systems including all fasets of
diesel generafors. Education and experience are
specified ix the Nuclear Operations Training Program®
Also, add#tional knowledge will be gained during the
preoper#tional and startup testing phase.

. Yo performed on these systems is required to be in
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cordance with written approved work instructions. The
Quadjty Assurance Staff is responsible for reviewing
these~Ninstructions to ensure compliance with quality
assurancwe. requirements and inclusion of applicable
quality comtrol (QC) hold points.

Required QC hol oint inspection operations ar
performed and documgnted by QC inspection employees who
are certified as defimed in TVA's = Nuclear

: : Quality
The overall training and gqualificatio of plant Assurancs
supervisors and quality assulrgnce d maintenance Plan.
employees are already addresse ifi Chapter 13 of the
FSAR. Organization and staffing e also addressed in

Chapter 13. Empg&ees will m6€et the guidelines
established in ANSI, N18.,¥-1971, 'Qualffication and
Training for Nuclear Pofer Plant Personned_,' Plant
employees will be aygmented as necessary by qther staff
specialists and emfloyees in TVA outage, ce}%t 1 office,
and design orgaxwizations.

Periodic Tmal classes onsite will be conducted
regardi equipment changes and identified improved
maintenance methods. Other employees will receive

training on system operation and functions necessary to
nable them to perform their function.

44

Watts Bar Nuclear Plant (WBN) maintains a training program that has been
accredited by the Institute of Nuclear Power Operations. For the diesel
generators (D/Gs), this program consists of classroom and laboratory
training, along with on-the-job training for electrical and mechanical
craft personnel. Since the D/Gs use relatively straightforward types of
instrumentation, no D/G-specific training is required for instrument
mechanics. A1l craft personnel must be qualified prior to performing
work independently on a D/G. Nonqualified craft personnel may only work
on a D/G under the direct control of a qualified craftsperson of the
same discipline. The personnel actually assigned to work on the D/Gs
will vary depending on what other work activities are in progress and
current plant staffing levels.

The D/G system engineer in WBN’s plant organization and the person
assigned as backup for this position are required to have, as a minimum,
a bachelor’s degree in engineering or its equivalent in work experience.
The system engineer must complete training on WBN’s procedural
requirements for conducting tests prior to being assigned as a test
director. Also, a comprehensive training program has been established
for system engineers to ensure a fundamental knowledge of plant systems
design, equipment operating characteristics, and typical work processes
used at WBN. Each system engineer is required to complete this training
program within a prescribed time period. However, there is no
restriction on the types of work assignments the system engineer may
perform prior to completing the training program. The current system
engineer for the D/Gs has additional expertise based on completing the
same training program as craft personnel and attending various vendor
schools and industry seminars on D/Gs.
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Operations employees are extensively trained in the operation of
electrical systems including the routine and emergency uses of the D/Gs.
Details of their required education, training, and experience are
specified in the nuclear operations training program.

Work performed on the D/Gs is required to be done in accordance with

written, approved instructions. The quality assurance (QA) staff at WBN
reviews these work instructions to ensure their compliance with the
requirements of 10CFR50 Appendix B and their inclusion of appropriate
quality control hold points. In view of the general nature of these
reviews, no specific D/G training is required for the QA personnel who
perform them.

The overall training and qualifications for key plant management
positions and for QA and maintenance employees are addressed in

Chapter 13 of the FSAR. This chapter also describes plant organization
and staffing.



Periodic testing and test loading of an emergency diesel
generator in a nuclear power plant is a necessary .
function to demonstrate the operability, capability, and
availability of the unit on demand. Periodic testing
coupled with good preventive maintenance practices will
assure optimum equipment readiness and availability on
demand. This is the desired goal.

To achieve this optimum equipment readiness status, the
following requirements should be met:

1. The equipment should be tested with a minimum loading
of 25 percent of rated load. No load or 1light load
operation will cause incomplete combustion of fuel
resulting in the formation of gum and varmish
deposits on the cylinder walls, intake and exhaust
valves, pistons and piston rings, etc., and
accumulation of unburned fuel in the turbocharger and
exhaust system. The consequences of no load or light
load operation are potential equipment failure due to
the gum and varnish deposits and fire in the engine
exhaust system.

2. Periodic surveillance testing should be performed in
accordance with the applicable NRC guidelines (RG
1.108) and with the recommendations of the engine
manufacturer. Conflicts between any such
recommendations and the NRC guidelines, particularly
with respect to test frequency, loading, and
duration, should be identified and justified.

3. Preventive maintenance should go beyond the normal
routine adjustments, servicing and repair of
components when a malfunction occurs. Preventive
maintenance should encompess investigative testing of
components which have a history of repeated
malfunctioning and require constant attention and

repair. In such cases consideration should be given
to replacement of those compomnents with other
products which have a record of demonstrated
reliability, rather than repetitive repair and
maintenance of the existing components. Testing of
the unit after adjustments or repairs have been made
only confirms that the equipment is operable and does
not necessarily mean that the root cause of the
problem has been eliminated or alleviated.

4, Upon completion of repairs or maintenance and prior

to an actual start, run, and load test a final
equipment check should be made to assure that all

040.75-1
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electrical circuits are functional, i.e., fuses are
in place, switches and circuit breakers are-in their
proper position, mno loose wires, all test leads have
been removed, and all valves are in the proper
position to permit a manual start of the equipment.
After the unit has been satisfactorily started and
load tested, return the unit to ready automatic
standby service and under the control of the control
room operator.

Provide a discussion of how the above requirements have
been implemented in the emergency-diesel gemerator system
design and how they will be considered when the plant is
in commercial operation, i.e., by what means will the
above requirements be enforced.

Response

Operating instructions are, in general, written to
minimize no-load or low-load operation and contain
precautions against these conditions as their effects
areN\recognized by the plant staff. The Watts Bar
Nuclewr technicel specifications, which will be
geners based on NRC standard specifications, hav
not been proved; but they may contain requiremexts
for very biNef no-load testing to verify startipg
capability inm\response to various sction statements.

2. The Watts Bar Nuddear technical specificajyions have
not been approved the NRC; but they 11 be based,
in general, on NRC stendard specificagfons and
Sequoyah technical spe fications wjfh some

operability differences sed on ese]l generator
loading differences betwee\ Seqydyah and Watts Bar
Nuclear. The Watts Bar Nucl technical

specifications will incorpogpdt the requirements of
NRC Regulatory Guide 1.1084 howevkr, this is not in
direct agreement with ¢t manufactixger's guidelines
which suggest weekly eration. Not however, that
technical specificatifons require incre ed
surveillance frequeéncy when diesel surve lance
criteria are not/satisfied.

3. TVA is actively involved and dedicated to &
preventive Mmaintenance program. Common aress of
component” problems are transmitted among plants fo

informgtion. Publications, such as Nucloear Power
E N P R ili D S em

and” NRC IE circulars and information notices are
osely followed for jdentification of possible
generic problems.

44
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{::zPreventiVe maintenance programs on diesels involve

performance of approved maintenance instructions on
a scheduled periodic basis. These are not done as a

esult of a malfunction but to prevent malfunctions
a ensure equipment operation.

An eqwipment history program for the diesels _
addresdes the concerns expressed in your questiofs.

The equipment histories are kept by use of mainfenance
req‘ues'l’s-p-o-p@e-t-e- and_special maintenance reports. These

histories are readily retrievable and can Je surveyed
to determine the type of malfunction and /the
resultant repai on any piece of equipment relative
to the diesel gendgator.

When equipment, parts) or componemis are repaired,
the cause is investigategd. Shopdd problems occur
repeatedly in an unsuitable tide frame, further
investigation is initiated® his investigation may

include increased testin 1 fonanlting with the corporale
me an

P-i-wpei-p-iro-n—o-f jngineeriné\ the manufacturer
and maintenance specialAsts within TVA. This
invest&gation will engure that th®» cause, if
identiged to be gengric and repetitiye to the
particular componght, will lead to coxrective
action to incregfe the equipment’s rel bility

and decrease intenance repair and downlime.

Maintenance  instructions addressing the concerns
expressed/in the question are prepared by pla
forces An accordance with the TVA Operational
Quality Assurance Manual.

Twé instructions, which are prepared by the plant’'s

taff, reviewed by the Plant Operations Review
Committee, and approved by the powes plant Manager
superintendent, provide steps for retirn to service
and post maintenance testing commensurate with the
maintenance and repairs performed.

b4

1. Operating instructions are written to minimize diesel generator
(D/G) operation at no-load or low-load and contain precautions

against these conditions to the extent that they can be anticipated

by the plant staff. WBN's Technical Specifications have not yet
been issued, but they are being developed in accordance with draft

\\\“‘\NURE§11431 (Westinghouse Standard Technical Specifications).
Similarty to this draft NUREG, they are expected to contain
surveillance requirements for brief (approximately 5 minutes) no-
load testing of the D/Gs to verify their starting capability in
response to various required actions when Timiting conditions for
operation are exceeded.
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WBN’s Technical Specifications have not yet been issued, but they
are being developed in accordance with draft NUREG-1431 <
(Westinghouse Standard Technical Specifications). Similarly to this
draft NUREG, they are expected to incorporate the guidelines of
applicable NRC regulatory guides for periodic surveillance testing
of D/Gs. These guidelines are not in direct agreement with the
diesel engine manufacturer’s recommendation to operate the diesel
weekly. However, the manufacturer does sanction limited deviations
from their recommendation to suit individual customer needs, such as
standby service for nuclear plants. _

TVA has established both corrective maintenance and preventive
maintenance programs for the equipment at its nuclear power plants.
For D/Gs, these programs involve the performance of various approved
maintenance instructions that contain provisions for appropriate
types of testing. The testing related to preventive maintenance is
scheduled on a periodic basis to ensure D/G operability and to
detect incipient malfunctions. The post-maintenance testing
associated with corrective maintenance is also intended to ensure
D/G operability, while specifically verifying that the corrected
malfunction will not recur.

WBN uses an equipment history program to identify components that
tend to experience repeated failure. At present, this program is
based on the use of component failure reports and review of D/G test
Togs by the system engineer. WBN plans to expand the program prior
to commercial operation to include information from additional
sources such as the Nuclear Plant Reliability Data System, which
provides equipment history from other plants and industry averages
for times between equipment failures. When the equipment history
program identifies a component experiencing repeated failure, the
situation is investigated further using the technique of cause
analysis. Corrective action and recurrence control plans are then
developed and implemented. If a major equipment failure is
involved, plant management would assign an event investigation team
to determine all pertinent issues and resolve them expeditiously.
The above program and resulting actions are intended to improve
equipment reliability and reduce equipment repairs and downtime.

TVA also has established a nuclear experience review (NER) program
along the guidelines suggested by the Institute of Nuclear Power
Operations (INPO) to review a wide-range of industry documents for
their applicability to WBN and its other nuclear power plants.
Routine reviews of information provided by INPO’s Nuclear Network
and vendor Power Pointers supplement this NER program to identify
potential generic equipment problems and to evaluate recommendations
for avoiding or mitigating such problems.

The procedures used for D/G repairs and preventive maintenance
include steps for returning the D/G to service and post-maintenance
testing. These steps are commensurate with the extent and
complexity of the repair or preventive maintenance that was
performed. Before a D/G is actually started and load tested, the
alignment checklist in the appropriate system operating instruction
is performed by operations personnel. This ensures that all
associated valves and electrical controls are functional and
properly positioned to support D/G operation.
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Question

The information regarding the onsite communications system

(Section 9.5.2) does not adequately cover the systom
capabilities during transients and socidents, Provide the

following information:

(s)

(v)

(¢)

(d)

(e)

(f)

(g)

Identify all working stations on the plant site where
it may be necessary for plant personnel to
communicate with the control room or the emergency
shutdown panel during and/or following transients
and/or accidents (including fires) in order to
mitigate consequences of the event and to attain a
safe cold plant shutdown.

Indicate the ﬁiximnm sound levels that could exist at
each of the above identified working stations for all
transients and accident conditions, '

Indicate the types of communication systems available
at each of the above identified working stations,

Indicate the maximum background noise level that

could exist at each working station and yet reliably
expect effective communication with the control room
using:

1. the page party communications system, and

2. any other additional communication system
provided that working station,

Describe the performance requirements and tests that
the above onsite working stations communication
systems will be required to pass in order to be
assured that effective communication with the control
room or emergency shutdown panel is possible under
all conditions.

Identify and describe the power source(s) provided
for each of the communications systems.

Discuss the protective measures taken to assure a
functionally operable onsite communication system.
The discussion should include the comnsiderations
given to component failures, loss of power, and the
severing of 2 communication line or trunk as a result
of an accident or fire. '
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ﬁAJJiTional work sfafions may require communicafions
capability fo suppor? The manua| actions That are
Bosponse needed in The evenl of a fire

(a) During or following tramsients or accidents,
communications with the control room or the Auxiliary
Control Room from the following listed work stations .
may be necessary to mitigate the consequences of the - ¢ )
event and attain a safe cold plant shutdown: "

. 6900-V Shutdown Board Rooms

. 480~V Shutdown Board Rooms

Diesel Generator Building

Reactor MOV and Vent Board Rooms A :*”v
Reactor Coolant Pump Boards

CVCS Boron Blender (Elevation 713)

The following two ccmmurications systems will be ‘tested in
the Preoperational Test program: ‘

1. The sound-powered telephone system (Table 14.,2-1, test

TVA-114)
2. The codes alarm and paging system (Table 14.2-1, test
TVA-11B)
As specified by Table 14.2-3, these tests will conform to
. Regulatory Guide 1.68. : 53

‘The PAX system will not be preoperationally tosted because
\.it is not a communication systom required to mitigate the
consequences of an accident (for additional details, refer

.-to the March %8,»1983 letter from L. M. Mills to
E. Adensam).

The most comprehensive testing of all plant communiocations
systems results from daily usage and subsequent reports of
any trouble encountered by the users.

(c) The general descriptions of the communication systems
are already described in FSAR Sectiomn 9.5.2.2. In
addition, an inplant two—way radio system operating ™
on frequencies in the 160-175 MHz range provides )
another means of communications. The types of e
systems available in the control room, Auxiliary
Control Room, and at or nearby the working stations
are as follows:

;

M Contr Roo
1. Sound Power Systems SP-1, 2, 3, 4, 5, and 6 -/
2. PAX
3., Paging
4, Radio
‘ 5§, Direct Sound Power to the Diesel Generator
) Building

40.77-2




WBNP-53

Auxjiliary Control Room . -
1. Shutdown Control Conter Communications Systems,

A W

both Primary and Altornate

Sound Power Systems SP-1, 2, 3, 4, S, and 6
PAX

Paging
Radio

6900-V and 480-V Shutdown Boards

1. Shutdown Control Center Communjcations Systoms,
both Primary and Alternmate

2, PAX

3. Paging

4. Radio

Diesel Generator Building$§

1. Shutdown Control Center Communications Systoms,
both Primary and Alternate

2. PAX

3. Paging

4,

Direct Sound Power to the Main Control Rooms ﬁnah\chese(
bulldlnj on/y)

Reactor MOV and Vent Board Rooms

vary from station to station during normal plant
operation and during an emeéergency situation. Asg
Watts Bar Nuclear Plant is not an Operating plant,

levels obtained from operating plants, Estimated
sound levels for identified working stations are as

1. PAX

2. Paging

‘3. Radio

Reagtor Coolant Pump Boards and CVCS Boron Blender

1. PAX

2. Paging

3. Radio

The ambient noise level at a wvorking station will 53

follows: 47

1.

Main Control Room - The normal expected ambient
noise level is 62 db, with the noise level
reaching 66 db during an emergoncy situation.
This rise could be caused by more personnel
present in the room, louder voices, and more
movement in and out of the room,

40.77-3
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Avxiliary Contro]l] Room - The estimated sound
level is 65 db -68 db. There will be no

apprecigble rise in this level during an
emergency.

6900-V Shu;down Board Roomg - The background

noise in these areas is approximately 70 db, It
is expected that this sound level would not
change during an emergency because of elevation
and location of these rooms.

480-V Shutdown Board Rooms - The ambient noise

level for gimilar areas in other plants has
measured 68 db - 70 db., There is no reason to

expect this'level to rise during an emergency.

Diesel Generator Building -~ The noise level here
duoring an emergency is 113-115 db (with units
running). There is a shielded room in the Diesel
Generator Building designated for the specific

~purpose of conversing with the control room

during emergencies, The ambient noise level in
this room is 70-75 db and is equipped with a PAX
telephone, sound powered telephone (comnected
directly to the comntrol room) and a CAP speaker.
There are also CAP speakers and a PAX telephone
in the corridor. Double receiver hesdsets canm be
used with sound powered jacks to receive
instructions from the control room in high

. ambient noise areas in diesel gemerator rooms,

Reactor MOV and Vent Board Rooms - Estimated
noise levels for these rooms are 72-75 db.
Because of the location of these rooms, there
will be no increase in sound levels during an
emergency.

Reactor Coolant Pﬁmp Boards and CVCS Boron

Blender - The sound level in this area is
approximately 75-80 db. It is not expected to
rise during an emergency and could go down
slightly because of the shutdown of some motors.

The CAP System which is used throughout the plant
for codes, alarms, and paging is capable of
producing output signals of 110 db at 10 feet.
This level of signal will give the CAP System
sufficient range to be adjusted for proper voioe
and tone signaling in the working stations listed
above.

40.77-4
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The PAX telephone and the sound powered systems .

are being used effectively at operating plants inm

areas where sound levels are as high-or even
higher than those identified above.

paging (CAP) system is powered by a 24V

h an 8 hr capacity of 900 AH ..

CAP SYSTEM

The paging system (CAP) speaker amplifiers are
divided into two groups, designated as 'A’' and 'B.’
‘A’ and 'B’' speaker-amplifiers are located in all
plant areas so as to assure sudible paging from
either the ‘A’ or 'B’' speakers. Each group is fed
from a different fuse panel with cable to the 'A’
group being physically separated from cable feeding
the 'B’ group. If power is lost to either group of
speaker-amplifiers, there is sufficient coverage from
the remaining group to masintain the integrity of the
system. In the event that a speaker—amplifier fails
in such way that the signal input leads become
shorted, a fuse blows immediately, isolating it from
the-rest of the system, The 'A’' and 'B' groups form
two completely redundant systems. '

'SOUND POWERED SYSTEM

The sound powered system designated for emergency
communications with the control room consists of a

.primary system and an alternate system. These are

wired independent of each other with a different
cable routing for each system. If an individual
telephone is lost because of fire or am accident,
that station will be isolated from the system.
However, the remaining sound powered telephones will
perform in the normal way.

PAX TELEPHONE SYSTEM

The PAX telephone system is designed with a redundant
power source. It is also designed so that failure of

40.77-5
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(f) The CAP system equipment requires power from both the 48V

telephone battery and the 24V CAP battery for various
functions. Both batteries are capable of providing power to
the CAP system for 3 hours after loss of ac power to the
battery chargers. Portions of the CAP system use 120Vac
preferred power rather than relying on a battery and its
associated charger. The use of 120Vac power precludes problems
due to voltage drop on long supply cables.

The sound-powered phone system requires no external power
source. _

The power source for the PAX telephone system is a 48Vdc power
board which is backed up a 48V battery with a 3-hour capacity.
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a mejor component (excluding total power loss) will
not affect greater tham 50% of the system.. The--
equipment is such that if a faulty path is encounter
when making a call, the act of hanging up the '
receiver and again removing it will provide a
different path. :
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0.78 Question
.5.3)

Identify the vital areas and hazardous areas where
emergency lighting i's needed for safe shutdown of the
reactor and the evacuation of personnel in the event of
an accident. Tabulate the lighting system provided in
your design to accommodate those areas so identified.
Include the degree of compliance to Standard Review Plan
9.5.1 regarding emergency lighting requirements in the
event of a fire.

Response

The emergency lighting consists of two systems:

(1) the 125V dc emergency lighting system as described
in the FSAR, Section 9.5.3, and (2) fixed,
self-contained lighting consisting of fluorescent
or sealed beamed units with an individual 8-hour
minimum battery supply.

The vital areas and emergency light 1ocations are as
shown on the following tabulation and the attached
lighting drawings:

8-Hour
Battery

Pack
- Vital Areas and Emergency Emergency Drawing
Light Locations Lights . Lights No.
Main Control Room 55W416-3
EL 755.0° X 55W416-4
6 .9KVShutdown BD X 45W1418-1
Room and 480V 45W2418-1
Shutdown Bd Room
480V Bd Rooms 1A, 1B X 45W1419-1
2A, 2B, E1 772.0 45W2419-1
Aux Bldg E1 676.0
A7, U X 45W1410-1
A6, T X 45W1410-1
A9; U-V X 45W2410-1
Al10, S X 45W2410-1
Aux Bldg EL 692.0
A2, T-U X 45W1412-1
A12, S X 45W2412-1
A3, U X 45W1412-2
Al13, U X 45W2412-2

040.78-1
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A9, U-V ) X 45W2412-2
AS, X X ‘45W1412—3
Annulus, EL 702' 9-3/8' X 45W1412-4
Aux Bldg EL 713.0
A6, T X 45W1414-1
A1, @ X 45W1414-1
A2, R X 45W1414-1
A4, S X 45W1414-1
A3, T X 45W1414-1
Al0, T X 45W2414-1
Al2, S X 45W2414-1
A2, U X 45W1414-2
Annulus Access X 45W1414-2
EL 713.0
Reactor Access X 45W1414-2
Room EL 713.0 :
Aux Bldg EL 713.0
A9, V X : 45W2414-2
Aux Bldg EL 737.0 <
A4, S X 45W1416-1
Al12, S X 45W2416-1
A2, U X 45W1416-2
A3, U X 45W1416-2
Al13, U X 45W2416-2
A9, B X 45W2416-2
Additionael Equipment X 45W1416-3
Bldg Access EL 743°'-6' X 45W2416-3
Additional Equipment .
Bidg EL 786'-6' .
A4-1/2, XA X 45W1416-5
Additional Equipment
Bldg EL 775'-3"'
A5, WC X 45W1416-5
A3, XA X 45W1416-5
Additional Equipment
Bldg EL 763'-6'
A5, VA X 45W1416-5

A3, XA X 45W1416-5

Additional Equipment

dg EL 740'-6' -
A4, XA X 45W1416-5

040.78-2
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Qtional Equipment
g EL 729'-0"'

AS, XA
Accumulater Area
Al2, V¥WB

Aux Bldg EL 757.0
A4, U
A8, Q
A6, R
A3, S
A8, Q
Al10, R
Al2, U
A13, S
Al2, Q
A2, U
A4, U
A13, V

Reactor Bldg Access -
Room EL 757.0

Aux Bldg EL 757.0

AS, X
X
| tth Main Steam Valve

Room EL 757.0

Aux Bldg EL 772.0
- A3, R
A13, R

Aux Bldg EL 782.0
A3, U
A3, V
A4, W
A12, V
Al2, W

Aux Bldg EL 782
Pressure Heater
Xfmr Room

Aux Bldg EL 786
A8, T

Diesel Generator
Bldg EL 742

. 2 Lights/D.G. Area

WBNP-44
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bd pd bd B4

> bd

bd b4 b4 bd e bd 4

bd 4

B b4 b b4 DA b4 bd b4 b b bd B4

. 45W1416-5

45W1416-5
45W1416-5
45W1416-5

45V1418-1
45W1418-1
45W1418-1
45W1418-1
45W2418-1
45W2418-1
45W2418-1
45¥W2418-1
45W2418-1
45W1418-2
45W1418-2
45W1418-2

- 45W1418-3

45W2418-3

45W1418-3

45W1418-3

45W1419-1
45W1419-1

45W1419-2
45W1419-2
45W1419-2
45W2419-2
45W2419-2

45¥W1419-3
45W2419-3

45W1419-4

15W420-1
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6 Lights along
ccess Corridor X 15W420-1 _
Y esel Generator .
“ ldg EL-760.5
1 Light in Access X 15W420-2
Corridor

1 Light in each of ’ X 15W420-2 "
the 4 brd rooms

Additional Diesel
Generator Bldﬁ. El.742
| light 1n pipe gaflery . X 15W420- 5
| “qh+|h pipe ﬁﬂlﬂy X I5W420-5
2 lights in 6900V Ba Rm, X I5W420- 5
| light in 6300V Bd. Rm. X 1hW420-5
3 lights In C-5 Rm. X I5W420-5
2 lights in C-S Rm, X I5W420-5
2 lights in corridor X I5W4R0-5
‘ .Z ligHs In cdocrridor X ISN42z2¢-5
Additional Diesel
Generator Bldg. E1.750.5
Z lights in XFMR RM. X 15W420-5
1 light in Air Exhaust Rm. X I5W420-5
2 lights n Air Exhaust fm. X I5W420-5
1 light 1n 480V Aux Bd. Rm. X I5WA20-5
1 llgH In 480V Aux Bd.Rm. X I5W420-5
1 light 1 Fire Protection Rm. X 15W 426-5
1 light in corridor X 15W420-5
1 hgh’r I eocrdor Y I5W420-5
Z hghs in air intake €m. X 15 W420-5

2 lights n air (nfake Rm X
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Question

You described the instruments, controls, sensors, and
alarms provided for monitoring the diesel engine fucl o0il
and transfer system and described their function, but you
did not discuss the testing necessary to maintain and
assure a highly reliable instrumentation, controls,
sensors, and alarm system and where the alarms are
annunciated. Provide this information. Also discuss the

system interlocks provided. (SRP 9.5.4, Part IIJ, item
. - '

Response

The instruments, controls, sensors, and alarms for

monitoring the diesel fuel o0il storage. and transfer
system3w4§¥}b+ calibrated 3&4&52é354é§€b0. All alarms
unciated on main control room panel O0-M-26 and
iary control room panel O-L-4 with the exception of

~day diesel o0il storage tank abnormal level alarms

ectifon 9.5.4.2.

The additional diese/genera'/or‘ uses the. control pane/ for
the diesel generator it I5 replacing .

for the Org;hal four diesel 9enera+ors and the ac:/d:#/oha/

o izkﬂ The system interlocks are described in FSAR

diesel 9en¢ra7"or

040.79-1
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040.81 Question
(9.5.4)

Describe your design provisions made to protect the fuel
oil storage tank fill and vent lines from damage by
tornado missiles. (SRP 9.5.4, Part II).

Response , . N
Diese! Generafor BU/'/aéf.y or Additonal Diese/ Generator BU’/‘I’”j
No design provisions have been made on,theAfnel oil
storage tanks to protect the fill lines from tornado 49
missiles. The diesel generators can be isolated by
valving from these tanks. The seven—-day tanks are
embedded in conmorete in the floor slab of the Diesel
Generator Buil ding yend—have separate truck fills for each
generator, Sor the four Orléf.”a/ diese/ generafor‘s and the
Daditional Diesel Generator Building “or The ADGU. Each tank hqs
In the event all four fuel 0il/ storage tank fill lines 49
~are rendered inoperable by tornado missiles,.ih&—%&ak&
—)otﬂ—%t—f4++t6 through the tank manway openings ljocated in
the hallway area of the diesel generator building. The
hallway area is separated from the four diesel generator
rooms.,. The alternate mode of filling the storage tanks
will require routing a hose (qualified for this service)
from the delivery vehicle through the C02 tank storage
room, the lube oil storage ToOOM, and into the hallway.

i 4 all
#++i—%f provided for éke fuel o0il vent

’ 49

March—1F—1982— For the four original diesel 9ene,ra+orsanci
. the ADGU. g

or seismic loads, the tanks can be #ilkd as $pecz‘ﬁéa’

below, For the Diesel G’znera%o":,:v Bu}/",’.’y) the
tanks can be filled

Missile pr
lines by—¥H

otection

Filled For the AJJI:{'I:ONG./ Diese! Generator Bu;/J;bj, the fanks can be
! through the building personne/ doors. This can be done by
rouf:nj the tank +ruck hose (czua/}a"zéd Br this service) through the
bu'ld“nj's north exterior PerSonne/ door | then +o two nearb)/ o ferior
wall Per5°”“€/ doors feading towards the north-end Sz‘oraje tank pman way
openings. Since This methed of filling the tanks requires

blocking open fire doors, a licable administrative cont
would Slr\aVe to be saTis{-‘ieii Tf;P use The do'o’:"s's ,}:T"';;isconr:ar:::i.

R
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‘ .040'.82 Question

Discuss the means for detecting or preventing growth of
algae in the diesel fuel storage tank. If it were de-
tected, describe the methods to be provided for cleaning
the affected storage tank. (SRP 9.5.4, Part III, Item
4) .

S A in accordance with plant
Response . . : technical instructions.
Biological growths will be detected by using -Beron

Microbe Monitor test kits

Oh-i-o)r—0-r—b-gi-iv-al-oBty ON 0il samples taken periodicall
from diesel fuel storage tanks¥ These kits are designed
specifically for sensing biological growths in oils.

Commercial biocidal agents have been found to be F&
effective in preventing biological growths. Fuel oils

will be purchased with biocides added or the biocides

will be added by plant employees ao—s-oguired= in accordance Wiﬂ'\
plant technical insTructions. .

If biological growths are detected in the stored fuel

supply, biocides will be added and the fuel circulated

for mixup.

- Should a fuel o0il storage tank require disinfection, it

will be acccomplishegd by removing the fuel, isolating the

tank, treating with,appropriate concentration of chlorine
(sodium hypocholfrite) SP—-t e f—bu-i-t-a-blo—d-icinfeotant ‘44
eolatione, thoroughly rinsing, and drying with air.

After completing the disinfection, the storage tank can

then be returmed to service.

040.82-1
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| Caaﬁd with ,035"

Ol & The exterier of the S manufacteured by Humble,

WBNP-49

Question

(95—

In Section 9.5.4.2 you state whether materials selected
for the diesel fuel o0il system assure adequate corrosion 46
protection to minimize fuel o0il contamination. Expand
the FSAR to include a more explicit description of ‘
proposed protection of underground piping. Where
corrosion protective coatings are being considered
(piping and tanks) include the industry standards which
will be used in their application. Also discuss what
provisions will be made in the design of the fuel o0il
storage and transfer system in the use of an impressed
current type cathodic protection system, in additiomn to
water proof protective coatings, to minimize corrosion of

"buried piping or equipment. If cathodic protection is

not being considered, provide your justification, (SRP
9.5.4, Part II and Part II, Item 4.)

Response _

iginal_Four Diesel Ganerater Units i
The only underground piping exists between the yard
storage tanks and the seven-day fuel o0il storege tanks,
The piping and components sre wrapped with polyethylene
and all joints are taped. Cathode protection is not wused
since this part of the system is not safety related. The 49
seven-day fuel oil storage tanks are internally coated
with Rnstbanj’357‘hs manufactured by Humble 0il Company.
The exterior of the tank is coated with a single coat of

red lead in oil. All coating was done by the tank
manufacturer. ’

ACMI.'}M.)AGI Diese] Genera_‘('o,- Sysf‘em

The uncfergrouna/ pI/D/;Nj beﬂveen the yarJ S7Lor~age

tanks ard “the Seven~c/a.y fuel oif sfora_ge tanks s

of polyethylene c'oa;‘/)y 5}, the
. /4//J'o}n7‘s are primed s,
..ba‘sve SOZa//'on and %a/oec/ M"ﬂl a fabric éa/oe?hggjtzm
74/177\ Coal +tar. Cath odle ﬁro;‘ecﬁz}n /S pot ,:/_s‘ea/ Since
f/,;_s_ part of Hhe system s not sq%é_;?-re/a%cc/,

C —7716 Seyen_c/a . R
. . y ﬁ/f/ o/ / 571 age.
Coated with Rus#bap # 355 , orage fanés are /n%cr/m/ﬁ/

manatacturer, coal-t
: a Coal-tar

fanks are Coated it
040.83-1

Ameron Pimeteoat & ¢ /harjam}; Zine /or/)ner. These C’azﬂ‘/égs-
were applied by 7he  tank  manutactirer.
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Question

In Section 9.5.4.3 you state that diesel fuel oil is
available from local distribution sources. Identify the
sources where diesel quality fuel oil will be available
and the distances required to be traveled from the
source(s) to the plant. Also discuss how fuel oil will
be delivered onsite under extremely unfavorable
environmental conditions. (SRP 9.5.4, Part III, Itenm

5b).

Response

At e present time fuel oil for Watts Bar Nuclear is
suppli ander an IQT contract by Exxom 0il Company fro

Knoxville~Tennessee. The distance from the termin to
Watts Bar Nuc r is 60 miles. Under the IQT comtract
other suppliers i noxville or Chattanoogsa ¥ be
providing oil in the ture.

Delivery service to the planm ro he Exxon terminal has
been very dependable in unfav environmental

conditions.

Under the present contract other Exxon s liers in
the Knoxville Chattanooga area may be reques to
provide fuel~0il if needed. The distance from the
Chattanpoga area to Watts Bar Nuclearx is also

app imately 60 miles.

44

At the present time, diesel fuel oil for Watts Bar Nuclear Plant
(WBN) is supplied under indefinite quantity term (IQT) agreements
with various suppliers. The distance from the closest terminals
to WBN is approximately 60 miles.

Delivery service to WBN from these terminals has been very
dependable, even in unfavorable environmental conditions.

040.85-1
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Question

Discuss the precautionary measures that will be taken to
assure the quality and reliability of the fuel o0il
supply for emergency diesel generator operation,.

Include the type of fuel o0il; impurity and quality
limitations as well as diesel index number of its
equivalent; cloud point; entrained moisture; sulfur;
particulates and other deliterious insoluble substances;
procedure for testing mnewly delivered fuel; periodic
sampling and testing of on—-site fuel o0il (including
interval between tests); interval of time between
periodic removal of condensate from fuel tanks and
periodic system inspection. In your discussion include
reference to industry (or other) standards which will be
followed to assure a reliable fuel o0il supply to the
emergency generators. (SRP 9.,5.4, Part III, Items 3
and 4).

Response

8 . 1 Somembi G

WBN’s Technical Specifications are being developed in accordance
with draft NUREG-1431 (Westinghouse Standard Technical
Specifications). This NUREG, when finalized, will incorporate
the latest NRC guidance on appropriate fuel oil testing
requirements, including applicable sections of American Standard
Testing Methods (ASTM) Standards. Presently, WBN uses an interim
program of tests and inspections to assure the quality and
reliability of its fuel o0il supply. Engine-mounted tanks are
checked for accumulated water and any such water removed every
.31 days and after operation of the diesel for 1 hour or greater.
The 7-day tanks are also inspected every 31 days. Newly
delivered fuel 0il is inspected in accordance with ASTM Standard
D975, except for sulfur analysis which is performed in accordance
with ASTM D1552 or D2622.

040.88-1
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040.89 Question
.(9.5.4)

Assume an' unlikely event has occurred requiring operation

of a diesel generator for a prolonged period that would
require replenishment of fuel o0il without

operation of the diesel generator. Identify those
provisions made in the design of the fuel o0il storage
fill system to minimize the creation of turbulence of the
sediment in the bottom of the storange tank. Stirring of
this sediment during addition of new fuel has the
potential of causing the overall quality of the fuel to
become unacceptable and could potentially lead to the
degradation or failure of the diesel generator.

interrupting

Response

The o\l ks

have been designed witk baffles in tha fFy11
lines prevent sedim t from being irred up duri
filli low level.

The 7-day fuel ol storaqe -tanks for the additional
diesel generavLor unit  as well as for for the oriainal

four units, are equipped. with anti- splash dewz?/ecw‘ons
attached +o +he " fiIl [ines +o prevent sediment
. From belnj Stirred Llp dur{nj tank ‘H”I.nj.
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040.90 Question
(9.5.4) -

You state in Section 9.5.4.2 that the diesel generator
foel o0il storage tank is provided with an individual fi11

’/~3 and vent line. Indicate where these lines are located
(indoor or outdoor) and the height these lines are
terminated sbove finished ground grade. If these linmes
are .located outdoors discuss the provisions made in your
design to prevent entrace of water into storage tank
during adverse environmental conditions.

Response

- Original _Four Diesel Generm‘or Units for the orljm“/ four diesel 3enera¥ors
The individual fill connectionsﬂnre of the OPW No. 122

type with a quick opening top cover and screw thread

inner lock~type cover with gaskets to prevent water 46

leekage and are located in concrete slabs on the outside

of the Diesel Gemerator Building. The individual vent

lines sare vented to the outside at an elevation of 766'6"

which is above the maximum flood level of 743'5"',

Addional Diesel Generator Undt

The £ill comectron Jor Yhe ADGU s a Fype OPW No. iz2
Wiith agw’c’é—opemfy Fop cover and screw-thread snner fock - fype
Cover with jas('ev"s %opreyem‘ water /ea&sz Tt s
hested 6" above fyiiped grade on e outside oF 1he
additiona/ diese/ Generater éa//c///y. The Vzm‘ line s
‘ - routed 4 the outsile st an elevation of 775 AWy

‘ ) /s .‘géa"e e IMaximem 7£/ooa/ /'-’Vé’/ of 7437457,
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Question

Provide the source of power for the seven day fuel oil
storage tank transfer pumps and the motor
characteristics, i.e., motor horsepower, operating
voltage, phase(s), and frequency. Also include pump

"capacity and discharge head. Revise the FSAR

d. l L ]
accor m_g Y for Tl}re originjlﬁ:ur ﬁg‘?gl |
R , enerators an e addiliona
lesponse : 3iese| generafor unit (ADGU)

. Day fuel oil storage tank transfer pump motorspare rated

one horsepower, 460 VAC, 3 phase, 60Hz. ey are

powered from the 480V diesel auxiliary boards 1lAl-A,
1A2-A, 1B1-B, 1B2-B, 2Al-A, 2A2-A, 2Bl1-B, and 2B2-B, and
are shown connected to 1Al-A and 1A2-A on Figures 8.3-30
and 8.3.-31 respectively of the Watts Bar FSAR. The pump

motors for the ADGU are powered from the 480V diesel
auxiliary board C]-S, as shown on FSAR Figure 8.3-30A.

The pump capacily for the original
four Pdie';el geneZaTors and The ADGU
is 15 gpm, 30 psi discharge head,

I3 1 suction head, 0°-110°F. The pump
motors for The original four diesel
generafors
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1
s
>
\

‘ 040.92

™)

2

®

WBNP~-43

Question

Provide the results of a failure mode and effects
analysis to show that failure of a piping connection
between subsystems (engine water jacket, lube oil cooler,
governor lube oil cooler, and engine air inter-cooler)
does not cause total degradation of the diesel generator
cooling water system. (SRP 9,.5.5, Part III, Item la).

Response

The ERCW supply piping to any one diesel-generator may be
isolated to prevent total degradation of the cooling
water system due to a piping failure. The valve numbers
to isolate are as follows:

Unit l1A-A: 1-FCV-67-66
1-FCV-67-68

Unit 1B-B: 1-FCV-67-65
2 1-FCV-67-67
Unit YA-A: 2-FCV-67-66
2~FCV-67-68

Unit 2B-B: 2-FCV-67-65
2-FCV-67-67

ADG U: |-FCV~67-72
2-FCV-6T7-173
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040.94
(9.5.5)
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Question’

Describe the instrumentation, ocontrols, sensors and
alarms provided for monitoring of the diesel engine
cooling water systom and describe their funotion.
Discuss the testing necessary to maintain and assure a
highly reliable instrumentation, controls, sensors, and
alarm system, and where the alarms are annunciated.
Identify the temperature, pressure, level, and flow
(where applicable) sensors which alert the operator when
these parameters exceed the ranges recommended by the
engine manufacturer and describe what operator actions
are required during alerm conditions to prevent harmful
effects to the diesel enginme. Discuss the systems
interlocks provided. (SRP 9.5.5,, Part III, Item 1lc¢).

Responge

The diesel engine jacket water temperature is monitored
and high temperature (195°F) is alarmed on panel 0-M-26
in the MCR and panel O-L-4 in the Auxiliary Control Room.
During non-accident conditions the engine will shutdown
if the water jacket temperature increases to 205°F,
There are no other interlocks on this system. Engine
vater level is monitored loocally with low standby and low
operating water level alarmed locally. Low engine water
pressure in monitored when engine is running and low
water pressure is alarmed locally. No immediate operator
action is required. These instruments will be tested and

calibrated <ewvesry-l8—menther on a routine basis.

47

(Note: For the Additional Diesel

Generator Unit  tThis value is 2]5°F
due to a different Jocation of the

Temperature sen sor,)
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Question

The diesel generators are required to start automatically
on loss of all offsite power and in the event of a LOCA.
The diesel generator sets shonld be capable of operation
at less than full load for extended periods without
degradation of performance or reliability. Shoumuld a LOCA
occur with availability of offsite power, discuss the
design provisions and other parameters that have been
considered in the selection of the diesel gemerators to
enable them to run unloaded (on standby) for extended
periods without degradation of engine performance or
reliability. Expand your PSAR/FSAR to include and
explicitly define the capability of your design with

regard to this requirement. (SRP 9.5.5, Part III, Item
7). ’ 5

Response

Internal combusion engines operate most relinbly at the
rating for which they aere designed. This is true of
Electro-Motive Division diesel engines as well as those

of other manufacturers.

At extended light load operation, 'sonping'?éan be

.expected to occur with any diesel engine, including those

built by Electro-Motive Division., The term 'souping’
refers to an accumulation of lube o0il in the exhaust
system done to light load operation. Depending upon the
amount of 'souping’ that has taken place, an exhaust fire
could result when the engine is suddenly logded.

If an engine has been running lightly loaded it can be
'cleaned out' by following the recommendations listed
below: ' s '

A.) Operation at synchronous speed at loads between
0 and 20 percent (20%). After four and a half
(4 1/2) hours of operation, run the engine at a
minimuem of 40 percent (40%) load for a minimunm

of thirty (30) minutes to clean out exhaust
stacks.

' 450 rpm nominal

B.) Operation at idle speed (446~560—RPM): After
five (5) days of operation at a minimum oil
into engine temperature of 170 degrees F, run
the engine at a minimum of 40 percent (40%)
load for aminimum of thirty (30) minutes to
clean out exhaust stacks. It is imperative
that cduring the extended idle period, the air

"040,96-1
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‘ box drains are allowed to continually drain orx
are opened periodically to purge oil
accumulated in the engine air box.

GEEEE)At synchronous speed and loads less than 20 percent (20%)
of rated, =& %Oéwhour accumulative time limit has been
placed on turbochargers in all nuclear installations.
Between 20 percent (20%) and 50 percent (50%) load, there
hour accumulative time 1imit. After the time
1imit has been reached for a particuolar load level, this
component should be replaced. If a unit is to be rum in
both the above load ranges, it is recommended that a 266
3000~hour time limit be used.

Appropriafe portions of The above information have

been incorp‘oraTed
operalion of The
no-load conditions.

listed in this ‘
. \;?“:e;ime durafions are based on WBN's opera’rmg

diesel generaTors under lov\{-
However, some of the specif

rocedures. These are in some cases, ser
e wufacturer’s recommendations descri
than The manutaciu

above.

040.96-2

info FSAR Section 8.3.1.1 To address

load or
ic numerical

section for diesel loading percenfages
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040.98 Question

(9.5.5)

Provide the source of power for the electric jacket
water heater. Provide the electric heater
characteristics, i.e., operating voltage, phase(s),
frequency and kw output as applicable. Revise the FSAR

accordingly. for Th% origin:l T‘F":)ur ddj?'?'e' |
Response generalors an e addiTiona

| diesel generator unit (ADGU)
The electric jacket water heaterspare rated 15 kw, 480

VAC, 3 phase, 60 Hz.y ®hey are powered from the 480V
diesel auxiliary boards 1Al-A, 1A2-A, 1Bl-B, 1B2-B,
2Al1-A, 2B1-B, and 2B2-B, and are shown connected to
1A1-A and 1A2-A on Figures 8.3-30 and 8.3-31
respectively of the Watts Bar FSAR. The heaters for The

ADGU are powered from the UB80V diesel auxiliary board
C2-S, as shown on FSAR Figure 8.3-3lA.

Ghe heaters for The original four diesel generaT@
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040.101 Question
(9.5.6)

Provide the source of power for the diesel engine air
starting system compressors and motor characteristics,
i.e. motor hp, operating voltage phase(s), and
frequency. Revise your FSAR accordingly.

for the original four diesel
Response  generators and The additional

diesel generator unit (ADGU)
Air compressor motorspare rated 5 horsepower, 480 Vac, 3

phase, 60 Hz. fhey are powered from the 480V diese
auxiliary boards 1Al-A, 1A2-A, 1Bl-B, 1B2-B, 2A1—A,
2B1-B, and 2B2-B, and are shown connected to 1Al-A and

1A2-A on Figures 8.3-30 and 8.3-31 respectively of the
Watts Bar FSAR. The air compressor motors for the ADGU

are powered from The 480V diesel auxiliary board C2-5,
as shown on FSAR Figure 8.3-3lA.

6r the original four diesel genera‘@
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. 040.103 "Question
(9.5.7)
What measures have been taken to prevent entry of
deleterious meteriels into the engine lubrication 0il
system due to operator error during recharging of
lubricating oil or normal operatiom. (SRP 9.5.7, Part

III, Item 1l¢c).

Response

<oag-i-novryg During normal operation, the lube 0il system is
8 closed system A periodic sampling or analysis
program for thellube 0il system will further ensure

accgptable oil.
with screens and filters.)

Lube oil is added to The sysTem according To plant

maintenance instructions which require new, sealed
drums and clean hoses To be used. These

instructions also require independent verificafion to
preclude operator error. The poinT where oil is
added is clearly marked on The slrainer housin g.
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WBNP-44

Question

Describe the instrumentation, controls, sensors, and
alarms provided for monitoring the diesel engine
lubrication oil system and describe their function.
Describe the testing necessary to maintain a highly
reliable instrumentation, control, sensors, and alarm
system and where the alarms are annunciated. Identify
the temperature, pressure, and level sensors which alert
the operator when these parameters exceed the ranges
recommended by the engine manufacturer and describe any
operator action required during alarm conditions to .
prevent harmful effects to the diesel engine. Discuss
systems interlocks provided. Revise your FSAR
accordingly. (SRP 9.5.7, Part III, Item le).

Response and on The local control panD

The low lube\oil pressure alarms are located on panel
0-M-26 in thelMCR,eed on panel O0-L-4 in the Auxiliary
Control Room,Y Low lube o0il pressmre will alarm at a
pressuré below 10 psi whether the engine is operating or
on standby.4 At idle or low speed the low lube o0il
pressure will alarm at pressures below 25 psi. Vhen the
engine is operating at rated speed, the low lube oil
will alarm at pressures below 40 psi. At rated speed
the engine will shut down if lube o0il pressure drops
below 20 psi during non-accident conditions. There are
no other interlocks on this system. No immediate
operator actionfrequired. These instruments will be
tested and calibrated every 18 months.

) . . o .l
th e. this alarm will activate when The ol
.;::sseJl'r:ori; below © psi in The turbocharger

soakback sysTem. (This feafure was added during
‘the lube oil modi-FicaTion.)

040.104-1

44



40.106

WBNP-49

Question

"An emergency diesel gemerator unit in a nuclear power

plant is normally in the ready standby mode unless there
is a loss of offsite power, an accident, or. the diesel
generator is under test. Long periods on standby have a
tendency to drain or nearly empty the engine lube oil
piping system. On an emergency start of the engine as
much as 5 to 14 or more seconds may elapse from the start
of cranking until full luobe 0il pressure is attained even
though full engine speed is generally reached in about
five seconds. With an essentially dry engine, the
momentary lack of lubrication at the various moving parts
may damage bearing surfaces producing incipient or actual
component failure with resultant equipment
unavailability, -

The emergency condition of readiness requires this
equipment to attain full rated speed and enable automatic
sequencing of electric load within tenm seconds. For this
reason, and to improve upon the availability of this
equipment on demand, it is mecessary to establish as
quickly as possible an o0il film in the wearing parts of
the diesel engine. Lubricating oil is normally delivered
to the engine wearing parts by ome or more engine drive
pumps. During the starting cycle the pump(s) accelerates
slowly with the engine and may not supply the required
quantity of lubricating oil where needed fast enough. To
remedy this condition, as a minimum, an electrically
driven lubricating oil pump, powered from a reliable DC
pover supply, should be installed in the lube oil system
to operate in parallel with the engine driven main lube
pump. The electric driven prelube pump should operate
only during the engine cranking cycle or until
satisfactory lube oil pressure is established in the
engine main lube distribution header. The installation
of this prelube pump should be coordinated with the
respective engine manufacturer, Some diesel enginmes
include a lube o0il c1rcnlat1ng pump 8s an integral part
of the lube oil preheating system which is in use while
the diesel pump may not be needed.

Confirm your compliance with the above requirement or
provide your justification for not installing an electric
rrelube o0il pump.

40.106-1
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Response

Walls Bar Nuclear PlanT has com leTed

mod1f1cat1on to the lubricating 011 system shown in the
attached diagram. Included in this modification are a dc
motor-driven pump, an additional ac motor—~driven pump,
and piping modifications, The dc motor-driven pump
supplies o0il to the turbocharger if the ac motor—~driven
pump cannot and provides a method of removing heat from
the turbocharger bearings if the engine is shut down
witbhout the ac pump operable. The additional ac motor-
driven pump ensures proper lubrication of the
turbocharger during the start sequence. The piping
modifications preclude the draining down of the
lubricating o0il system and provides warm oil directly to
the engine crankshaft bearings during standby, thus
providing protection from 'dry’ starts and improves
standby temperature maintenance, TVA intends to complete
this modification prior to fuel loading at WBNP-1. (Note:

This lube oil modification has already been mcorporaTed
in the addiTional diesel generafor at'the factory prior

To dellvery)

40.106-2
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040.109

(9.5.8)

WBNP-49

Question

Discuss the provisions made in your design of the diesel
engine combustion air intake and exhaust system to
prevent possible clogging, during standby and in
operation, from abnormal climatic conditions (heavy
rain, freezing rain, dust storms, ice and snow) that
could prevent operation of the diesel generator on
demand (SRP 9.5.3, Part III, Item §5).

Response

The oxhaust system,is identical to the design on SNP,-e=d
iy Due to the climate in
not feasible for the 36" diameter
be completely closed by freezing rain
rein, ice, or snow which falls into the
0o the bottom of a 90° elbow which is
heated room and is carried away by 2 drain,

the region, it i
exhaust stack t
or sleet, An
stack falls
located in

for the or/ézha/"v%ar diese/ 9eneraj%r wunits  and
{7,7€  ac/d/.f/o'na/ 53//‘3_56/ ‘95/7€f'a7"0/" Uf?/‘7L |
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.’ 40.111 Question: o
. (9.5.8)

Experience at some operating plants has shown that diesel
engines have failed to start due to sccumulation of dust
and other deleterions material onm electrical equipment
associated with starting of the diesel genmerators (e.g.,
auxiliary relay contacts, control switches, etc.).
Describe the provisions that have been made in your
Diesel Genmerator Building design, Electrical Starting
System, and combustion air and ventilation air intake
design(s) to preolude this ocondition to assure
availability of the diesel generator on demand.

Also describe under normal plant operation what
procedure(s) will be used to minimize accumunlation of
dust in the dieseol generator room; specifically, address
concrete dust control. In your response also consider
the condition when unit 1 is in operation and unit 2 is
under construction (abnormal generation of dust).

Reosponse;

Combustion air and ventilation air intakes are
approximately 20 feet above ground level. Also, the

‘. combustion air system includes an oil-bath type filter,
These features should restrict introduction of dust into
the Diesel Gonerator Building.

In addition, provisions are made in the control relaying
and switches to protect these items from accumulation of
dust or other deleterious material by means of dust
covers or enclosures.

In the additional diesel generator building in both the control \
and annunciation distribution panels, all plugs and receptacles
that are used to connect the additional diesel generator in place
of a disabled diesel generator are equipped with protective caps
to prevent the entry of dust and dirt. In the diesel generator
building in both the control and annunciation distribution
panels, all receptacles are also equipped with protective caps.
Protective caps are not required for the plugs in the diesel
generator buiiding since they are always plugged into either
their normal diesel generator circuits (receptacles) or the
additional diesel generator circuits.

40.111-1
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040.125 Question

Operating experience at certain nuclear power plants
which have two cycle turbocharged diesel engines
manufactured by the Electromotive Division (EMD) of
General Motors driving emergency generators have
experienced a significant number of turbocharger
mechanical gear drive failures. The failures have
occurred as the result of running the emergency diesel
generators at no load or light load conditions for
extended periods. No load or light load operation could
occur during periodic equipment testing or during
accident conditions with availability of offsite power,
When this equipment is operated under no load conditions
insufficient exhaust gas volume is generated to operate
the turbocharger. As a result the turbocharger is
driven mechanically from a gear drive in order to supply
enough combustion air to the engine to maintain rated
speed. The turbocharger and mechanical drive gear
normally supplied with these engines are not designed
for standby service encountered in nuclear power plant
application where the equipment may be called upon to
operate at no load or light load condition and full
rated speed for a prolonged period. The EMD equipment
was originally designed for locomotive service where no
load speeds for the engine and generator are much lower
than full load speeds. The locomotive turbocharged
diesel hardly ever runs at full speed except at full
load.” The EMD has strongly recommended to users of this
diesel engine design against operation at no load or
light load conditions at full rated speed for extended
periods because of the short life expectancy of the
turbocharger mechanical gear drive unit normally

furnished. No load or light load operation also causes

general deterioration in any diesel engine.

To cope with the severe service the equipment is
normally subjected to and in the interest of reducing
failures and increasing the availability of their
equipment EMD has developed a heavy-duty turbocharger
drive gear unit that can replace existing equipment.
This is available as a replacement kit, or engines can
be ordered with the heavy duty turbocharger drive gear
assembly.

To assure optimum availability of emergency diesel
generators on demand, applicant's who have on order or
intent to order emergency generators driven by two cycle
diesel engines manufactured by EMD should be provided
with the heavy-duty turbocharger mechanical drive gear

040.125~-1
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assembly as recommended by END for the class of service
encountered in nuclear power plants. Confirm your
compliance with this requiremoent.

Response

Hoavy-dnty turbocharger drive gear assemblies are
installed on the four existing emergency diesel

generators
and the additionga| diesel generator

040.125-2
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;KO 040.128 Question

"Diesel Engine Lubricating Oil System

A, Background - From information supplied to date, the

1.

NERC has been able to deterime that:

Maintenance instruction M.I. 9644 provides a fix
for an Inspection and Enforcement Bulletin
issued in 1979 on turbocharger lubricatior on
restart. It also partially alleviates the NRC-
NUREG/CR-0660 concern on dry starting of the
engine. The modification proposed lubricates
the lower portion of the engine (cramkshaft,
bearings, etc.) but not the upper portionms
(rocker arm assembly, camshaft, etc.). The
resson given for not lubricating upper portions
on & continuous basis was that hydraulic oil
lock could occur in the cylinders.

The manufacturer recommends a 3 to 5 minute
prelubrication prior to starting the diesel only
if it has not been runm in the preceeding 48
hours.

The manufacturer states in M, I, 9644 that ’'Wear
is minimized if lube oil is supplied to engine
and turbocharger bearings prior to and during
high speed emergency starts,'’

B. VWe request you provide us with additional

information with regards to the following areas of
concern:

1.

Diagrams and drawings in the maintenance manuals
show the main bearing pump lube o0il system
providing lubrication to the camshaft rocker arm
essembly and other upper engine wearing parts
except the cylinders and pistons. The M.I. 9644
mods provide a continuwous ’'Trickle’ flow to the
main bearing pump system. Indicate whether this
trickle flow is sufficient to provide
lubrication to the upper engine parts and the
means used to prevent the o0il from lubricating
these parts during standby comditions., Also,
provide a description with the appropriate
diagrams of the lubrication system in the
engine. '

Several applicants have proposed to provide

manual or automatic intermittent prelubrication
for the entire engine. This lubrication would

40,128-1
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0 o be for a few minute (less than 10 minutes) a day
or a week. Does TVA propose to provide this
prelubrication? If not, does TVA or the
manufacturers have any problems with this
proposal in light of the manufacturer’'s prelube
recommendation? If so, discuss the objections.

3. (a) If TVA proposes to modify the engines using
that proposed in EMD-GM's K,I. 9644, show how
this modification will not cause undue wear to
the failure to start over the lifetime of the
plant for both emergency and periodic test
starts. In your respomse, consider the NRC's
concerns on dry starting and the manufacturer’s
concern on undue wear on high speed emergency
engine starting.

(b) If TVA does not propose to provide the
modifications of 3(a), state how TVA will
prevent undue wear to the upper engine parts,
-degradation of engine reliability, or diesel
engine failure to start considering the
conditions stated in 3(a).

" Response :
‘ B.1 During standby, a trickle flow of lubrication oil

is furnished by a motor—driven pump with a capacity
of 6 gpm. This 6 gpm is sufficient to maintain an
0il film on the intended parts with the lessened
drain-down due to the venting scheme employed by
M.I. 9644, As requested, the lubricating oil
system description is provided below.

LUBRIATING OIL SYSTEM

The engine lubricating oil system is a combination of
four (4) separate systems for installation with
. turbocharged engines. For a detailed schematic of the 53

lube 0il system supplied on these engines, refer FSAR
Figure 40.128-2. '

The four systems are the main lubricating system, piston
cooling system, scavenging oil system, and the motor
driven circulating pump and soakback pump systenm. Each
system has its own pump. The main lubricating oil pump
and piston cooling oil pump, although individual pumps
are both contained in ome housing and driven from a
common shaft. The main lubricating, piston cooling, and

40,128-2
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scavenging oil pumps are driven from the accessory gear
train at the front of the engine. The auxiliary system
for turbocharged, fast-start enginés has a circulating
0il pump and a soakback o0il pump driven from a common
electric motor mounted on the side of the engine base,

The main lubricating oil system sﬁpplies oil under

pressure to the various moving parts of the engine. The

piston cooling system supplies oil for pistonm cooling
and lubrication' of the piston pin bearing surface, The
scavenging o0il system supplies the other systems with
cooled, filtered oil.

In the operation of these system, o0il is drawn from the
engine sump by the scavenging oil pump through =a
strainer in the strainmer housing. From the strainer,
the o0il is pumped through the lube o0il filter and the
lube o0il cooler. The cooler absorbs heat from the lube
0il to maintain proper operating temperature., The o0il
then flows to the strainer housing to supply the main
lubricating and piston cooling pumps. After being
pumped through the engine, the 0il returns to the engine
sump to be recirculated through the system.

In order to be capable of automatic fast starting, the
engine has an auxiliary lube o0il system drivem by an
electric motor. The motor drives two pumps, one on
either side, and each pump has a separate functiom. A 3
gpn. soakback pump draws oil from the engine sump and
pumps it through the accessory rack mounted auxiliary
turbo lube o0il filter and through the head of the engine
mounted turbocharger o0il filter into the turbocharger
bearing area., The auxiliary turbocharger oil filter
purifies the o0il supplied to the turbocharger by the
soakback pump. A relief valve allows o0il to be bypassed
to the circulating pump system when the outlet pressure
exceeds 75 psi, '

The soakback system has a two-fold job. It prelubes the
turbocharger bearing area so that the bearing will be
fuvlly lubricated when the engine receives an automatic
start signal requiring rated speed and application of
rated load within a matter of secomds. It also removes
residual heat from the turbocharger bearing area upon
shutdown of the engine,

The 6 gpm circulating oil pump circulates warm oil
through the o0il system and keeps the engine in =

-constant state of readiness for an immediate start,.

The immersion heater heats the engine cooling water
which circulates through the lube o0il cooler, As the

40,128-3
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oil is circulated through the lube 0il cooler (operating

‘ 2s a heater at this time) it is warmed. '
The lube o0il circulating pump draws oil from the oil pan
and pumps it through a 30 psi check valve, in-line wye
strainer, main lube o0il filter, lube o0il cooler, and is
returned to the o0il panm through the strainer housing.
This system also serves to continously prelube the
engine, the main engine o0il galley stays full and the
camshaft area is supplied through a separate exterior
line, The pump operates continously.

B.2 The flow provided by the soakback system constitutes a
constant prelubrication of the engine and therefore we
propose no intermittent prelubrication. Our supplier,
Power System - a Morrison-Knudsen Division, concurs with
this proposal.

/ " B.3 VWe are in the process of modifying the WBN engines per
EMD-GM's M.I. 9644 and will have it completed prior to
Unit 1 fuel loading.A As previously stated, these
modifications are designed to reduce lubricating oil
? (,’—;ystem drain-down during standby. By comtinously
| fuornishing a small quantity of oil and thereby keeping
the system full, an o0il film would be maintained on the
moving parts without causing leakage into the cylinder
or into the exhaust system by introducing oil above the
cylinders or due to excessive oil pressure during
standby. Leakage into the cylinders could cause a
hydraulic lock upon receipt of a start signal whereas
leakage into the exhaust system could result in fires as
outlined in NUREG/CR-0660, 'Enhancement om On-Site
Emergency Diesel Generator Reliability.’

In addition, we have started the Browns Ferry units over
400 times and had no lubrication-related failures of the
upper engine parts nor have we noticed any undue wear of
these parts, Based on this experience, the M.I. 9644
system improvements to be made on the Watts Bar DGUs, we

. believe that the chance of lubrication-related failure
or excessive wear of the upper engine parts are minimal.
Also, based on information received from our supplier
regarding other engines which retained an o0il film on
the npper engine parts during long storage periods,
these parts tend to retain the o0il film for a period
greatly exceeding our standby intervals.,

~ (Note: This'lube oil modification has already been incorPoraTeJ. in
‘ the additional diesel generator at the factory prior to dellvery.)

40,128-4
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ENCLOSURE 3

List of Commitments

FSAR Section 9.4.5.2.2.4 will be revised in a future amendment to
incorporate the clarification presented in the response to Question 010.43.

TVA is currently investigating the potential for external blockage of the
ADGB 480V auxiliary board room air intake by a missile impact and will
report its evaluation and any resulting design change in a future submittal
prior to fuel Tload.

The fire hazard analysis for the additional diesel generator building will
be provided in the WBN Fire Protection Report which will be incorporated
into FSAR Section 9.5.1 in a future amendment.

The WBN Fire Protection Report will be incorporated into FSAR Section 9.5.1
in a future amendment. This report will provide a revised comparison of the
plant fire protection program to Appendix A of BTP APCSB 9.5-1 and to the
applicable sections of Appendix R of 10 CFR 50.

Incorporate the clarification presented in the response to Question 040.132
into FSAR Section 9.5.4.2 in a future amendment.



ENCLOSURE 1

NRC-TVA MANAGEMENT MEETING ON
WATTS BAR NUCLEAR PLANT
SEPTEMBER 30, 1991

Attendee Organization

J. Garrity Watts Bar Site VP

F. Hebdon NRC/NRR/PDII1-4

R. Huston TVA Rockville Office

G. Lainas NRC/NRR/AD for Region II Projects

G. Pannell TVA Watts Bar Site Licensing

J. Partiow NRC/NRR/Associate Director, Projects
P. Tam NRC/NRR/PD11-4

S. Varga NRC/NRR/DRP 1/11




AGENDA 9/30/91

. NRR Meeting
1:30 P.M.

TVA - John Gerrity, George Pannell, Roger Huston

Readiness for Restart » sJohn Garrity

o Activity Stetus
®  Restart Management Objectives Review and Closure Process

° Reason for Development
) Current Use in WBN Licensing Project Plen
] Watts Bar/NRR Performance Measures

PP Volume 4 George Pannell

. Recent Revision Scope

® CAP and Special Projects Closure
(Roles of NRR,Region |1,Schedule)

e  Expected NRC Action

WEBN Completion Plan John Garrity/George Pannel}
] Purpose
e Content

° Current Status




