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

John H. Garrity
Vice President, Watts Bar Nuclear Plant

SEP 13 1991
U.S. Nuclear Regulatory
ATTN: Document Control
Washington, D.C. 20555

Commission
Desk

Gentlemen:

In the Matter of the Application of
Tennessee Valley Authority

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1
ADDITIONAL INFORMATION (RAI) ON FINAL
SECTION 8, AMENDMENTS 52-65

References:

Docket Nos. 50-390
50-391

AND 2 - RESPONSE TO NRC REQUEST FOR
SAFETY ANALYSIS REPORT (FSAR)

1. Letter from NRC to TVA, Watts Bar Nuclear Plant -
Request for Additional Information on FSAR Section 8,
Amendment 52 through Amendment 65, (TACs 63606, 63649,
74502, 77061, and 80193), dated June 20, 1991

2. Meeting between NRC and TVA at WBN on August 7-8, 1991

By the referenced letter and subsequent discussions with J. Knox of your
staff, NRC requested additional information regarding FSAR Section 8,
Amendments 52-65 to complete the review.

Enclosed are the TVA responses to these electrical issues (Enclosure 1)
and the associated proposed FSAR text changes, as required (Enclosure 2).
The referenced supporting documentation is available onsite for NRC
review.

Enclosure 3 provides a list of commitments pertaining to this submittal.
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If there are any additional questions relative to the enclosed, please

contact P. L. Pace at (615)-365-1824.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

John H. Garrity

Enclosures
cc (Enclosures):

NRC Resident Inspector
Watts Bar Nuclear Plant
P.O. 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
RESPONSE TO NRC REQUEST FOR ADDITIONAL IN~FORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.2.1.1 GRID STABILITY AFTER LOSS OF BOTH UNITS

NRC CONCERN

In section 8.2.1 of the SER, the staff concluded that the applicant has
met the requirements of GDC 5, "Sharing of Structures, Systems, and
Components," with respect to sharing of circuits of the preferred power
system. This conclusion was based in part on the assumption that for a
design basis event in one unit causing its trip and a single failure trip
of the remaining unit, the offsite system would remain stable such that
sufficient capacity would be available to accomplish safe shutdown in both
units. In Section 8.2.2 of the SER, the staff stated that the results of
the applicant's grid stability analysis indicated that loss of both units
themselves will not cause grid instability. However, subsequent review of
.the applicant's analysis results for grid stability (presented in Section
8.2.2, page 8.2.18, of Amendment 63 to the FSAR) indicates that the grid
will remain stable for loss of one unit but not for both units. In order
to complete the staff's review, resolution is required for this
inconsistency.

TVA RESPONSE

The grid is stable in the event of the loss of both WBN units. Page
8.2-18 of the FSAR is being revised (see attached mark up) by replacing
the second sentence in the first paragraph with the following:

Results of steady-state, transient stability, and inertial pickup
studies show that the offsite power sources remain intact and are
reliable sources to supply the onsite electric power system for
(1) the loss of both WBN nuclear units or the loss of the 500kV lines
connecting both of these units into the transmission systems, or
(2) the loss of one WBN nuclear unit and either the loss of the next
largest generating unit on the system or the loss of the most
critical 500kV transmission line.

SECTION 8.2.2.1.1 DESIGN BASIS FOR THE WATTS BAR HYDRO SWITCHYARD

NRC CONCERN

In the SER, the staff concluded that the offsite power system circuits at
the Watts Bar Hydro Plant Switchyard meet GDC 17 and are acceptable
pending documentation in the FSAR of the additional information submitted
by letter dated October 9, 1981. In SSER 2, the staff reported that the
additional information was documented in Amendment 48 and that this item
was closed. However, in Section 8.1.4 of Amendment 52 to the FSAR, the
applicant documented the design bases for the two offsite circuits but
excluded the Watts Bar Hydro 161kV yard from this design basis. Design
basis information for the Watts Bar Hydro 161kV yard has thus not been
documented in the FSAR as originally concluded in SSER 2. In order to
resolve this issue, additional information is required concerning the
design basis for the Watts Bar Hydro switchyard. Confirmatory Issue 26
may be reopened to track this issue.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.2.2.1.1 (cont'd)

TVA RESPONSE

The two-offsite preferred circuits share the Watts Bar hydra 161kV
switchyard. The 161kV switchyard is protected by a relay protection
system that is designed to maximize the reliability of the incoming power
to the plant. The switchyard control and relaying is described in Section
8.2.1.5 (pages 8.2-6 through 8.2-9) of the FSAR. TVA considers the 161kV
switchyard to meet the requirements of GDC 17.

FSAR Section 8.1.4 describing the 161kV switchyard design basis is being
revised in accordance with the attached FSAR page 8.1-3.

SECTION 8.2.2.2.3 TESTING OF TILE AUTOMATIC TRANSFER FROM THE NORMAL TO

PREFERRED OFFSITE CIRCUITS

NRC CONCERN

Description of proposed testing for the automatic transfer from the
offsite normal to the preferred source has not been included in the FSAR.
In order to initiate the staff's review in this area, additional
information is required which describes the proposed testing for the
automatic transfer. Such information may be included in the Technical
Specifications.

TVA RESPONSE

At WBN, TVA is installing new common station service transformers (CSSTs)
C and D. The new CSSTs will each have two secondary windings with
automatic load tap changers on each secondary winding. There will be one
6.9kV shutdown board per secondary winding. The 6.9kV shutdown boards'
normal source of power will no longer be from the unit generator via the
unit station service transformers (HSSTs) and the 6.9kv unit boards but
from the offsite preferred power system via the new CSSTs. Automatic
transfers from the unit source to the preferred source will no longer be
required.

An FSAR submittal to describe the above change and to revise the
appropriate sections will be submitted upon completion of the design
change notice (DCN) (M-12051-A) which will document the installation of
the CSSTs. This information is scheduled for submittal by system
completion.
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EkdCLOSURE 1
RESPONSE TO NRC REQUEST-FOR ADDITIONAL INFORMATION

FSAR SECTION.,8, AMENDMENTS 52 THROUGH 65

SECTION '8.2.2.2.4 THE USE OF THE SECOND ALTERNATE OFESITE CIRCUIT

NRC CONCERN

Section 8.3.1.1 of Amendment 63 to the FSAR (page 8.3-.4),indicates that
the second alternate supply breaker is normally racked out but implies
that this second supply breaker may be used during some modes of plant
operation. In order to complete our review in this area, clarification is
required for when this second supply may be used and the limiting
conditions for plant operation and surveillance requirements when it is
used.

TVA RESPONSE

The appropriate FSAR section(s) will be revised to indicate that the
second alternate supply breaker will no longer be normally racked out due.
to the installation of the CSSTs, described above, With the new CSSTs
being the normal source of power for the 6.9kV shutdown boards, the only
automatic transfer.for the 6.9kV shutdown boards will be from the CSSTs to
the diesel generator. Existing automatic transfers between the normal to
the first alternate to the second alternate will be eliminated..

The present first alternate will become the normal supply. breaker. Manual
transfer by the operator to the second alternate supply breaker will be
permissible in the event the offsite source that is the normal source
becomes inoperable. Whenever the second alternate supply breaker-provides
*power to a 6.9kV shutdown board, the plant will be in a technical
specification action statement.

SECTION 8.2.2.2.5 'SEPARATION BETWEEN OFFSITE POWER-TRANSFORMERS AND

PREFERRED OFFSITE CIRCUITS

NRC CONCERN

The physical separation and protection provided between any one of the
main or common station transformers and the two preferred offsite circuits
has not been clearly described or analyzed in the FSAR. In order to
complete review in this area, clarification and analysis is required to
demonstrate that failure of any one transformer will not prevent at least
one offsite circuit from being returned to service in time to prevent fuel
damage in accordance with requirements of GDC 17.

TVA RESPONSE

The FSAR is being revised as attached (FSAR pages 8.2.-3, 8.2-4, 8.2-10,
and 8.2-13) to-clarify the physical separation provided between the
transformers and the preferred offsite circuits.

The auxiliary power system analyses indicate that sufficient power is
supplied to the safety loads to mitigate an accident in one unit and to
safely shut down the other for the loss of one offsite power source or a
common station service transformer or a common switchgear or a 6.9kV
shutdown board feeder cable failure.
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ENCLOSURE 1
RESPONSE TO MRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.2.2.2.6 SEPARATION OF ASSOCIATED CIRCUITS

NRC CONCERN

Asdiscussed in Item (3) of Section 8.2 of SSER 3, the 125-V.dc-control
power for the offsite power circuits is provided from the onsite Class 1E
power system. The control power cables are treated as associated circuits
and are routed in separate raceways. The staff found that this routing
met the independence requirements of GDC 17 for offsite circuits and was
acceptable.

By letter dated July 31, 1990, TVA provided an advance copy of the
proposed updates to Sections 8.1.5.2, 8.1.5.3, 8.2.1.6, 8.3.1.4.1, and
8.3.1.4.3 so that current information concerning the Cable and Electrical
Issues at Watts Bar would be available for NRC staff review. The proposed
update to Sections 8.2.1.6 (page 8.2-10a) and 8.3.1.4.3 (page 8.3-48)
changes the allowable separation between the 125-V dc control power cables
that are associated with the two independent offsite power circuits. The
allowable separation has changed from "routed in separate raceways" to
"separated" such that they do not touch.

In order to initiate a review of this proposed change, additional
information is required to address the following items:

(1) Results of-an analysis which demonstrates that the proposed
separation for control power circuits associated with the two
offsite preferred circuits meets the requirements of GDC 17 for
independence of offsite circuits.

(2) Identification and analysis and/or justification for this proposed
routing that is in violation of separation criteria presented in
the FSAR for associated circuits. The subject 125-V dc control
power circuits are considered associated because they serve
non-Class 1E loads located in non-Category I structures and receive
power from redundant and independent 125-V Class 1E vital battery
buses. FSAR criteria for associated circuits requires them to meet
the same separation criteria as Class 1E circuits and when routed in
non-Category 1 structures they are further required to be
electrically and physically separated from other circuits
(reference: FSAR Section 8.3.1.4.3, pages 8.3-47a and a 8.3-47b).

(3) Results of a cable routing analysis which demonstrates that all
associated non-Class lE circuits have been installed in accordance
with separation criteria presented'in the FSAR and have sufficient
physical and electrical separation to meet the independence
requirement of GDC 17.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.2.2.2.6 (cont'd)

TVA RESPONSE

The deficiency in the separation of the control circuits associated with
the preferred offsite power sources has been previously documented in
Significant Corrective Action Report (SCAR) WBP 880675 and is tracked
separately.' Corrective action for this SCAR includes the performance and
documentation of an analysis of the separation of the P&R control power
cables. The discrepancies identified by the analysis will be corrected,
as required through implementation of this SCAR. The FSAR is being
revised as noted in the attached FSAR Section 8.2.1.6 (page 8.2-10a) to
define the minimum separation requirements for P&R control power cables.
Any exceptions to the minimum separation requirements will be identified,
justified, and documented in the Separation/Isolation design criteria.
Upon completion of the corrective actions, the WBN design for the control
power cables that are associated with the two offsite preferred circuits
will be in compliance with GDC 17.

SECTION 8.2.2.2.7 DESIGN BASIS REQUIREMENS FOR OFYSITE CIRCUIT CONTROL

POWER

NRC CONCERN

In Section 8.2.1.8 (page 8.2-16) of Amendment 63 to the FSAR, the
applicant indicated that the design of the control power feeders to
switchgear associated with common transformers C and D and 6.9-ky shutdown
boards A-A and B-B ensures compliance with GDC 17, i.e., a loss of control
power will not result in a loss of offsite power. Based on the
information presented in the FSAR, it is not clear how the design which
used the Class 1E vital dc system for control power for offsite circuits
meets the following requirement of GDC 17:

Provisions shall be included to minimize the probability of losing
electric power from any of the remaining supplies as a result of, or
coincident with, the loss of power generated by the nuclear power unit,
the loss of power from the transmission network, or the loss of power
from the onsite electric power supplies.

In order to clarify the design basis requirements for control power,
additional analysis is required to demonstrate (1) that loss of any one
source of dc control power (to the offsite from the onsite Class 1E
system), which may degrade or cause a loss of operability to both onsite
land offsite power supplies,, will not cause degradation or loss of
operability to the remaining immediate access offsite power supply to the
remaining minimum required safety system loads, and (2) that failure of
the non-Class 1E dc control power circuits to the offsite system will not
present a challenge to or cause loss of either of the onsite Class 1E
power supplies.
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ENCLOSURE 1
RESPONSE TO INRC REQUEST FOR ADDITIONAL INFORMATION

PSAR SECTION 8, AMEN~DMEN~TS 52 THROUGH 65-

SECTION 8.2.2.2.7 (cont'd)

TVA RESPONSE

The requested information describing the effects due-to the loss of one dc
control power source and confirmation that the failures of the non-lE dc
control power circuits do not challenge the 1E onsite power supplies is
being added to the FSAR.

Replace the third and fourth paragraphs (see marked up page 8.2-16 in
Enclosure 2) with the following:

The design of the control power feeders to common station service
transformers (CSST) C and D switchgear and to 6.9kV shutdown boards A-A
and B-B ensures compliance with GDC 17, i.e., a loss of control power
will not result in a loss of power from CSSTs C&D which provide ac
power to Train A and Train B shutdown boards respectively.
Specifically, common switchgear C that normally provides ac power to
Train A 6.9kV shutdown board receives control power from the vital
battery that provides control power to the Train A shutdown board.
Similarly, the control power to common switchgear D is-from the vital
1E battery that provides control power to Train B shutdown board.

CSST C switchgear (circuit breakers 1712 and 2714) and 6.9kV shutdown
board lA-A feeder breakers 1716, 1718, and 1832 receive normal control
power from l25Vdc vital battery board (VBB) I. CSST D switchgear
(circuit breakers 1812 and 2814) and 6.9kV shutdown board lB-B feeder
breakers 1726, 1728, and 1934 receive normal control power from l25Vdc
VBB II. A design basis loss of VBB I or a single failure of VBB II
(lost of control power) will result in the inability to automatically
trip CSSTs C or D switchgear, respectively, and will inhibit the
transfer of the corresponding 6.9kV shutdown board until manual
transfer to the alternate control power source is accomplished locally
at the switchgear. This does not, however, result in loss of offsite
power; breakers 1712 and 2714 on common switchgear C or 1812 and 2814
on common switchgear D will remain in their normally closed position.

The non-lE control power circuits from the vital battery boards to
common switchgear C and D have redundant protection (breaker and fuse)
in the event of a failure. Selective coordination exists between the
non-lE and Class 1E circuits that are fed from each of the vital
battery boards. Thus, failure of all of the non-lE control power
circuits on the vital battery boards will not have any effect on the
1E circuits or battery boards.
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ENCLOSURE 1
ýRESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

-FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.2.2.3 COMPLIANCE WITH GDC 17 FOR THE DURATION OF OFFSITE SYSTEM

CONTINGENCIES

NRC CONCERN

In Amendment 63 to the FSAR, the applicant proposed a new design for the
offsite power system to be enabled only during offsite system
contingencies that preclude the supply of adequate power (i.e., loss of
voltage on either 6.9kv start bus A or B or for a 161kv transmission
system contingency). During system contingencies, an automatic load
shedding scheme would be manually enabled and a number of alternate
offsite supply breakers to balance-of-plant (BOP) boards or panels would
be tripped and locked out. For a trip of both units, the load shedding
scheme would be initiated to trip off part of the BOP loads.

Based on information presented in Amendment 63 to the FSAR, it appears
that implementation of the proposed new design will reestablish the
offsite power system's compliance with the requirements of GDC 17
following offsite system contingencies. This reestablishment of
compliance will permit continued operation of the plant beyond the
technical specification allowable limits (generally 24 hours for loss of
capability of both offsite circuits).

In order to initiate a review of the proposed new offsite system design,
additional descriptive information and analysis is required to demonstrate
the new design's compliance with the requirements of GDC 17 and 18. The
level of information and analysis required for the new design should be
consistent with the level presented in the FSAR for the current design of
the offsite power system.

TVA RESPONSE

FSAR pages 8.2-15, 8.2-17, and 8.2-20 are being revised as shown in the
attached marked up pages.

Insert the following between the third and fourth paragraphs (see
FSAR page 8.2-15 in Enclosure 2):

This load shedding scheme reduces the BOP loads by tripping selected
loads if both Unit 1 and Unit 2 generators are tripped and a 161kV
transmission system contingency exists. A 161kV transmission system
contingency is when either the SQN line or Rockwood line is out of
service. Initiation of the 'load shedding scheme is accomplished
automatically by undervoltage relays and both units' generators tripped
or by the operator selecting the 161kV system contingency switch mode
and both units' generators being tripped. The WBN operator will
manually select the 161kV contingency position on the normal/l6lkV
contingency switch and anytime both generators are tripped the load
shedding circuits will immediately initiate a load shed command. Two
reactor coolant pumps and two 6.9kV unit boards per unit are tripped by
the load shedding scheme when the above conditions exist. Tripping of
*these. loads will result in a significant reduction (50 percent of the
reactor coolant pumps and unit boards) of the station load.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.2.2.3 (cont'd)

The load shedding scheme consists of two redundant trip and lockout
circuits for each circuit breaker receiving a load shed command. The
redundant load shedding circuits are located in different 6.9kV start
boards. One load shedding circuit associated with CSST A is in 6.9kV
start board A, and the other which is associated with CSST B is in
6.9 kV start board B. Control power to the redundant auxiliary power
system (APS) load shedding circuits is provided from separate 250V dc
batteries/battery boards. APS load shedding circuit 1 receives control
power from 250V dc Battery 1 via 250V Turbine Building Board 1 and APS
circuit 2 from 250V dc Battery 2 via 250V Turbine Building Board 2.
Loss of control power to either 250V Turbine Building Board initiates
automatic transfer from the normal dc supply to the alternate dc supply
with annunciation that auto transfer has occurred. This maximizes the
ability of the load shedding scheme to operate if grid and generator
conditions warrant such operation.

SECTION 8.2.2.4 MINIMIZING THE PROBABILITY OF A TWO UNIT TRIP FOLLOWING

UNIT TRIP

NRC CONCERN

In Amendment 63 to the FSAR, the applicant indicates that upon any single
unit trip, power from the offsite system is transferred from the normal
circuits (via the unit transformers) to the preferred circuits (via the
common transformers). The applicant also indicates that after transfer,
one train of each unit will be connected to the preferred circuits. The
staff is concerned that on trip of one unit, the other unit will be
vulnerable to trip because its source of offsite power is being changed
from the normal circuit (which has not lost its capability as a source of
offsite power) to its preferred source via the common transformers. In
order to resolve this concern, additional analysis is required to
demonstrate compliance with the requirement of GDC 17 that design
provisions be included to minimize the probability of losing electric
power from any of the remaining supplies as a result of, or coincident
with, the loss of power generated by the nuclear power unit.

TVA RESPONSE

For the existing design (normal source of power to the 6.9kV shutdown
board being the unit board), only the shutdown boards of the 'unit that is
tripped will transfer to the preferred source. Clarification is being
made in the FSAR (see attached marked up page 8.2-15 for the revision).
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1 ONSITE AC POWER SYSTEM COMPLIANCE WITH CDC 17

NRC CONCERN

In the SER, the staff indicated that each of the diesel generators has a
continuous rating, 2000-hour rating, and a 2-hour rating of 4400kW,
4750kW, and 5225kW, respectively. Subsequently, in Section 8.3.1.1 (page
8.3-8) of Amendment 52 to the FSAR, the applicant indicated that the
diesel generator rating is 4400kW continuous or 4840kW for two hours out
of 24 at a power factor of 0.8.

The above design change will be evaluated as part of the staff's review of
Amendment 65.

The following items address unresolved concerns identified in the SER, new
concerns raised as a result of the staff review of the FSAR through
Amendment 65 and their resolution or status.

TVA RESPONSE

The manufacturer of the diesel generators (Morrison-Knudson) has provided
TVA with the diesel generator's "Continuous" and "Short-time" ratings as
defined by IEEE 387-1977. The diesel engines' cold dead load pickup and
hot dead load pickup ratings have also been provided by M-K. The ratings
are:

kW kVA

Continuous 4400 5500

Short-time 4840 6050

Cold Dead Load Pickup 4487 N/A

Hot Dead Load Pickup 5041 N/A

The cold and hot dead load pickup ratings will be incorporated into the FSAR
with the changes required by the results of the calculation described in
Section 8.3.1.1.1.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1.1.1 DIESEL GENERATOR CAPACITY

NRC CONCERN

In Section 8.3.1.1 of Amendment 63 to the FSAR (page 8.3-16d) the
applicant indicates that the worst case loading for the diesel generators
occurs for a simultaneous loss of offsite power and a loss of coolant
accident on the associated diesel unit. Results of analysis which
demonstrates that adequate margin exists in all cases between worst case
loading and diesel capacity, has not been presented in the FSAR. In order
to complete our review, documentation is required of these analysis
results.

TVA RESPONSE

The diesel generator loading calculation will be revised by system
completion to incorporate proposed design changes to increase the diesel
generator margin. Some of the design changes being considered are trip of
selected non-lE loads that are fed from the lE boards, replacement of the
electro-mechanical timers in the load sequencer with solid-state timers,
sequencing some of the 460V motors and delaying the starting of the 6600V
motors by either three or five seconds. Delays of the 6600V motors will
be coordinated with Westinghouse. An FSAR change will be submitted, as
necessary, to document the design changes and the margins determined for
the diesel generators. Each diesel generator will have the capacity to
supply its worst case loading and will have margin between the worst case
loading requirements and the diesel generator's capacity.

SECTION 8.3.1.2.1 ALLOWABLE TECHNICAL SPECIFICATION LIMITS FOR THE INVERSE
TIME DELAY RELAY

NRC CONCERN

In the SER and SSER 2, the staff indicated that the Watts Bar design is in
conformance with position B-2 of BTP PSB-l and was found acceptable. The
staff, based on a review of the FSAR through Amendment 63, reconfirmed
this conclusion. With regard to technical specification requirements
specified by position B-2, of BTP PSB-l, it is not clear that the proposed
design (which uses an inverse time delay type relay). can reliably be shown
to not trip above a maximum voltage of 4860 volts but will trip below some
minimum voltage level which has not been specified in the FSAR. To
clarify this issue, additional information is required for the following
items.

(1) Reliability data which demonstrates that an inverse time type relay
will not trip at voltages above the 70 percent voltage level of 4860
volts.

(2) Technical specification limits for maximum and minimum limits that
will be in the technical specifications.
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ENCLOSURE 1
RESPONSE TO NRC. REQUEST.FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1.2.1 (cont'd)

TVA RESPONSE

The load shedding relays are in a redundant configuration for each 6.9kV
shutdown board (1 of 2 taken twice). In order for a erroneous load shed
to occur, two relays would have to fail and trip prematurely at a higher
voltage value than 4860 volts. The present setpoint for these relays is
4860 volts with a five second time delay to close contacts on complete
loss of voltage. Each diesel generator set is capable of starting and
accelerating to rated speed the required engineered safety features and
shutdown loads in the required sequence. The WBN diesel generators are in
compliance with RG 1.9's position on frequency and voltage decreases,
i.e., at no time during the loading sequence does the frequency or voltage
decrease to less than 95 percent of nominal frequency and 75 percent of
nominal voltage. An accuracy calculation for the load shedding relays
will be performed with the maximum upper limit restricted to 75 percent of
nominal voltage. The results of this accuracy calculation will be used in
the development of the applicable technical specification limits. This
calculation is scheduled to be completed by system completion.

Additionally, the degraded voltage and loss of voltage relays are
solid-state. Only the load shed and diesel generator start relays are of
the inverse time type.

SECTION 8.3.1.7 POSSIBLE INTERCONNECTION BETWEEN REDUNDANT DIVISIONS
THROUGH THE NORMAL AND ALTERNATE POWER TO THE BATTERY
CHARGER

NRC CONCERN

In the SER, the staff evaluated possible interconnections for components
that can be transferred between redundant divisions. For each component
that can be transferred, the applicant documented its commitment to keep
the alternate feed breaker at the 480-volt shutdown boards open, to
provide an alarm in the control room for when this alternate feed breaker
is closed, and to provide an alarm in the control room when the manual
transfer switch is in the alternate position. Based on this commitment,
the staff concluded that the applicant's transfer design provided
sufficient independence between redundant divisions, assured correct
system alignments, met the requirements of GDC 17, and was acceptable.
However, by Amendment 56 to the FSAR (Section 8.3.1.1 page 8.3-6), the
applicant Indicates that the alternate feed breaker at the 480-volt
shutdown boards will normally be kept open except for three identified
cases where the power supply alignment is not important. Also, the
applicant indicated that the alternate feed breakers would be verified
open in accordance with the technical specifications, i.e., no control
room alarms will be provided on the alternate feed breakers or on the
manual transfer switches.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1.7 (cont'd)

To initiate review of the proposed design for transferring loads manually
between redundant divisions, the following additional information is
required for each load identified in Table 8.3-10 of the FSAR.

1. Results of analysis which demonstrates that the Watts Bar design will
meet the requirements of GDC 17 when the load is being supplied from
its alternate power source.

2. Proposed frequency for verifying the alternate supply breaker is open.

3. Proposed limiting conditions for operation with the load being supplied
through the alternate supply breaker. Limiting conditions should be
defined for operating modes 5 and 6 and for modes 1 through 4.

4. Basis and justification for the frequency for verification of alignment
and limiting conditions for operation described in items 2 and 3 above.

5. Administrative provisions with justification for assuring correct or
normal system alignments.

TVA RESPONSE

An alternate feeder analyses will be performed on components having manual
transfer between power divisions prior to the integrated tests of the
safety systems. The following statement is being added to the FSAR to
reflect the acceptance criteria for alternate feeders;

Insert the following in the second paragraph after the second sentence on
page 8.3-6 (see attached marked up pages).

Breaker position for alternate feeders will either be alarmed in the
main control room when closed or will be verified to be open on a
weekly basis unless analysis verifies that the alternate feeder and its
source have the capability/capacity to carry the load for the worst
case loading conditions.

Use of the alternate feeders to the battery chargers (I-IV) and inverters
listed in Table 8.3-10 will result in the plant being in a technical
specification statement. This is due to the diesel generator capacity and
the requirement that two diesel generators of the same train and their
associated batteries are required to mitigate an accident in one unit and
to safely shutdown the other unit. The position of the alternate feeder
supply breakers for the battery chargers and inverters will be monitored
weekly.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1.7.1 TRANSFER OF LOADS BETWEEN POWER SUPPLIES ASSOCIATED
WITH THE SAME LOAD GROUP BUT DIFFERENT UNITS

NRC CONCERN

In Section 8.3.2.2, page 8.3.63 of Amendment 63 to the FSAR, the applicant
indicates that each essential load which is supplied power from the Class
1E DC system's distribution system boards, has a redundant supply which is
electrically separate from its first supply. The supply cables are routed
so as to provide complete physical separation from the two supplies to
each load. The staff is concerned that, when the redundant supply is
used, the system alignment may be such that the design basis requirements,
which includes four independent power trains, will not be maintained.

In order to resolve this concern, the following additional information is
required for each load (AC or DC) that can be transferred between power
trains of the same load group.

1. Results of analysis which demonstrates that the Watts Bar design will
meet the independence requirements of GDC 17 when one or more of the
loads are being supplied from its alternate power source.

2. Proposed frequency for verifying the alternate supply breaker is open.

3. Proposed limiting conditions for operation with the load being supplied
through the alternate supply breaker.

4. Basis and justification for the frequency for verification of alignment
and limiting conditions for operation described in items 2 and 3 above.

5. Administrative provisions with justification for assuring correct or
normal system alignments.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1.7.1 (cont'd)

TVA RESPONSE

The FSAR is being revised to identify the "essential" loads and to define
the acceptance criteria for loads which may be transferred between power
supplies associated with the same load group but different units. The
first paragraph on page 8.3-63 will be revised to read (see attached
marked up pages in Enclosure 2):

Each dc control bus on the 6.9kV and 480V shutdown boards has a normal
and alternate supply. The alternate supply is redundant and
electrically separate from the normal supply. The normal-and alternate
power supplies for Train A shutdown boards control buses are batteries
I and III and for Train B shutdown boards batteries II and IV. The
supply cables are routed so as to provide complete physical separation
from the two supplies to each load. The overall design of the system
(including batteries, chargers, distribution boards, and cabling)
incorporates sufficient capacity and capability to deliver the maximum
design load currents required at each remote point and also to clear
any possible short-circuit fault currents.

Analyses will be performed to indicate that the batteries, capacity is
sufficient with the alternate feeders energized to mitigate an accident in
one unit and to safely shutdown the other unit with a loss of the battery
charger for 30 minutes. Analyses for station blackout are being performed
and the limitations with respect to the alternate feeders such as load
shedding within a period of time will be included within the technical
specifications. The station blackout analyses are presently scheduled for
the latter part of 1992.
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ENCLOSURE 1
.RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMIENTS 52 THROUGH 65

SECTION 8.3.1.10 NO LOAD OPERATION OF THE DIESEL GENERATOR

NRC CONCERN

Section 8.3.1.1 (page 8.3-11) of Amendment 55 to-the FSAR indicates that
the manufacturer recommends that diesel generators not be run for extended
periods of time at less than 50 percent of continuous rated load. The
FSAR further indicates that diesel engines have been tested for no-load
operation for four hours. After four hours of operation at less than 30
percent load, the diesel generator will be run at a minimum of 50 percent
load for at least 30 minutes. And.-after an accident situation when the
diesel generator has run for an extended period of time at low or no-load,
the load is to be gradually increased until the exhaust smoke is
approximately twice as dense as normal. The increasing load is then
stopped until the smoke clears. This procedure is repeated until full
load can be carried with a clear exhaust. For all situations, the
applicant has loads continuously available to the operator that exceed 50
percent of the continuous rated load.

The staff is concerned that the diesel generator may not have sufficient
capability to supply required power within the specified accident analysis
time limits following an accident, prolonged operation of the diesel
generators at no-load, and a loss of offsite power. In order to resolve
this concern, the following additional information is required.

(1) The manufacturer test results that verify the capability of the
diesel generator to accept design basis loads within the specified
accident analysis time limits following four hours of no-load
operation.

(2) The accident analysis results which demonstrate that sufficient time
is available to load the diesel generator slowly as described in the
FSAR after four or greater hours of operation of the diesel
generator at no-load.

(3) A description of the administrative procedures for assuring that the
diesel will never be expected to provide power to accident loads
after the diesel has operated for greater than four hours under no
load conditions.

(4) During accident conditions, it is a standard technical specification
requirement that onsite and offsite power circuits not be
paralleled. For this condition of operation (i.e., the offsite
circuits are supplying loads required to safely shut the reactor
down following an accident), describe how the available loads will
be connected to the diesel generator so the diesel will not be
operated at no-load for prolonged periods of time. Describe the
circuit design that automatically makes available the onsite power
source in the event of a loss of offsite power.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1.10 (cont'd)

TVA RESPONSE

(1) The manufacturer does not have test results to verify the diesel
generator's ability to pick up design basis loads after four hours
of no-load operation, however, the following evaluations address the
ability of the diesel generator to perform under the stated
condition;

A. The impact on the diesel engine -

Having the engine running at no-load long before it is required
to pickup load would be a positive impact. The engine is warm
and the lube oil is hot. Under this condition, the engine is
able to respond to hot load demand, and provide more power than
during cold start-up condition.

B. The impact on the turbocharger and the exhaust system -

Long term operation of the diesel in the no-load condition
would cause soot and other carbonous residual to build up on
the turbocharger and the exhaust piping. Previously in the
nuclear industry, diesel generators were tested under no-load
or low load condition. After months or years of testing, the
turbochargers were damaged. Therefore, the industry recommends
the diesel engine should be loaded sufficiently to burn out the
soot before it is shutdown. The WBN diesel generator
procedures follow this recommendation. If the diesel is
operating under the specific event of LOCA with offsite power
available, it would be operating in a no-load condition. The
soot buildup to the turbocharger and the exhaust system during
this one specific event would be minimal and would have no
effect on the diesel's ability to meet its design intend.

In conclusion, under the specific event of a LOCA with offsite power
available, the diesel engine can meet its design load pickup
requirement with minimal soot buildup to the turbocharger and the
exhaust system.

The WBN FSAR lists loss of offsite power or loss of offsite power
concurrent with a LOCA as one of the design basis events for the
onsite power systems. Loss of offsite power with a delayed safety
injection or a safety injection with a delayed loss of offsite power
are considered to be bounded by loss of offsite power concurrent
with a LOCA. This conclusion is based on internal NRC memoranda
that state that the delayed loss of offsite power and safety
injection cases do not significantly contribute to the probability
of core melt. The NRC staff has previously indicated their approval
of the TVA position for Sequoyah Nuclear Plant regarding these
conditions and have agreed that this need not be considered as a
design event (see NUREG-1232, Vol. 2).
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMNEIDMENTS 52 THROUGH 65

SECTION 8.3.1.10 (cont'd)

(2) TVA does not load the DG slowly following a loss of offsite power
(see FSAR page 8.3-11; Amendment 67 deleted this information).
After an accident and a delayed loss of offsite power, the diesel
generator will be automatically loaded with the accident loads if
the SI signal has not been reset and with the nonaccident loads if
the SI has been reset.

(3) If a loss of offsite power occurs four hours after an accident and
the diesel generator has been operating at no load during this time,
the diesel generator is still expected to perform its emergency
function, i.e., provide power to the onsite power system.
Operating procedures have certain requirements to prohibit operating
the diesel generator below 60 percent load except for an emergency.

(4) The diesel generator will be automatically loaded by the load
sequencer in the event of a loss of offsite power. The circuit
design that automatically makes available the onsite power source in
the event of a loss of offsite power is described in FSAR Section
8.3.1.1, pages 8.3-4, 8.3-5, 8.3-6, and 8.3-10.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1.11 TEST AID) INSPECTION OF THE VITAL POWER SYSTEM

NRC CONCERN

In Section 8.3.1.1, page 8.3-21 of Amendment 63 of the FSAR, the applicant
indicated that the following items will be tested prior to placing the
vital ac system in operation but will not be subsequently tested during
plant operation. In order to complete the staff's review, substantiating
analysis is required which demonstrates that there will be reasonable
assurance that each of these items will maintain its capability to perform
its design basis safety function over the operational life of the plant
without further testing.

(1) The output voltage and frequency of each inverter.

(2) The capability of the inverter to deliver 100 percent of its output

while operating on either the normal or emergency supplies.

(3) Calibration of the panel and board mounted instruments.

(4) Proper trip operation of circuit breakers on each instrument power
board.

(5) Fuse verification with respect to size and type.

TVA RESPONSE

Test procedures will be developed to ensure the vital ac system remains

functional over the life of the plant according to the following;

(1) The output voltage and frequency of each inverter is verified every
18 months during load testing.

(2) The capability of the inverter to deliver 100 percent of its output
while operating on either the iiormal or emergency supplies is tested
every 18 months. In the test, the inverter is loaded to 20kW at
1.0 power factor and transferred to the emergency 125V dc supply
while maintaining voltage and frequency. The inverter is also
inspected for signs of overheating, damaged components, loose
connections, and excessive dust on a yearly basis.

(3) The panel and board mounted instruments are calibrated on an
18- month cycle.

(4) Test procedures for proper trip operation of circuit breakers on
each instrument power board will be developed to test the circuit
breakers using test sets that simulate a fault current. Page 8.3-22
of the FSAR is being revised to clarify this type of testing ( see
attached marked up page).

(5) The activities concerning fuse verification are the subject of the
Master Fuse List Special Program currently undergoing NRC review
(TAC M76973).
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1.12 THE CAPABILITY AND INDEPENDENCE OF OFFSITE AND ONSITE
SOURCES WHEN PARALLELED DURING TESTING

NRC CONCERN

In Amendment 63 to the FSAR, page 8.2-11, the applicant stated that for
test and exercise purposes, a diesel generator may be manually paralleled
with the normal or preferred power source. While offsite and onsite
sources are paralleled, the applicant also indicated that both a loss of
offsite power and a safety injection signal are required to automatically
override the manual controls and establish the appropriate alignment.

When there is a safety injection signal alone without a loss of offsite
power or when there is a loss of offsite power by itself without a safety
injection signal, the staff is concerned that the capability and
independence of offsite and onsite sources may be compromised when they
are paralleled during testing. To complete this review, additional
information is required to demonstrate in accordance with the requirements
of GDC 17 that-appropriate provisions have been included in the-design to,
minimize the probability of losing both offsite and onsite power supplies
given an accident or loss of offsite power during testing with the offsite
and onsite sources paralleled.

TVA RESPONSE

FSAR pages 8.2-15, 8.2-16, 8.3-11, and 8D-3 are being revised to describe
the component operation in the event of a loss of offsite power (see
attached marked up pages).

Loss of the offsite supply would cause the instantaneous overcurrent
relay to trip the standby circuit breaker,' the loss of voltage relays
to trip the supply breaker and loads, and subsequently the diesel
generator load sequencer to load the shutdown board with the non-LOCA
loads. If an accident signal is initiated during testing of the
standby supply, the parallel connection is maintained unless loss of
offsite power also occurs. Should a LOCA and a loss of offsite power
occur when the diesel generator is parallel with the grid under test,
the same sequence of events take place as loss of offsite power except
the diesel generator sequencer will load the accident loads. Only one
diesel generator will be in the test mode at any given time.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1.13 THE USE OF AN IDLE START SWITCH FOR DIESEL GENERATORS

NRC CONCERN

In Section 8.3.1.1 of Amendment 57 to the FSAR, page 8.3-11, the applicant
has indicated that an idle start switch is provided to start and run the
diesel engine at idle speed for durations of unloaded operation. During
this type of operation, any emergency signal will cause the engine to go
to full speed and complete the emergency start sequence.

Detailed design and testing information demonstrating that the idle start
switch will not degrade below an acceptable level the capability of safety
systems from performing their safety functions has not been presented in
the FSAR. In order to initiate this review of the installed idle start
switch, additional design and testing information is required.

TVA RESPONSE

FSAR page 8.3-11 is being revised to include the following description
(see Enclosure 2 for the marked up changes).

A local idle start switch is provided by the diesel manufacturer to
start and run the engine at idle speed for periods of unloaded
operation. The mode selector switch in the main control room must be
in the local mode for the local idle start switch to be enabled. The
local idle start switch circuitry has normally open relay contacts from
the normally energized control circuit that is deenergized by the
automatic or emergency start signals. Therefore, during idle
operation, any automatic or emergency start signals will disable the
idle start circuitry and will command the engine to go to full speed.
As part of the diesel generator testing required by Plant Technical
Specifications, proper function of this bypass circuit is ensured.,
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.2.2 DC SYSTEM MONITORING AN~D ANNUNCIATION

NRC CONCERN

As discussed in SSER 3, the staff determined that the following items had
not been included in the design of the Watts Bar diesel generator DC
monitoring and annunciation system.

(1) Battery circuit input current is not monitored.

(2) DC bus undervoltage is not alarmed in the control room.

In order to complete the staff's review, justification is required which
demonstrates that each of these items has been included or adequately
covered in the design for monitoring the diesel generator dc system.

In Section 8.3.1.1, page 8.3-16b, of Amendment 63 to the FSAR, the main
control room alarm for battery charger output breaker open was removed.
In addition to the above two items, justification is required which
demonstrates that the diesel generator dc system is adequately monitored
without the battery charger output breaker being alarmed in the main
control room. Thus, proposed License Condition 13 remains unresolved.

TVA RESPONSE

TVA provides the following clarifications regarding the monitoring and
annunciation of the dc system.

(1) Monitoring of Battery Circuit Input Current

The battery current is monitored locally. The diesel generator dc
distribution panel contains low and high range shunts in the battery
bus. The shunts are located such that only current flowing to or
from the battery will be measured. The shunts are connected through
a selector switch to the battery ammeter located on an adjacent
instrument panel. This ammeter monitors both battery input and
output current. Battery discharge is alarmed in the Main Control
Room (MCR).
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ENCLOSURE 1
RESPONSE TO N~RC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDM'ENqTS 52 THROUGH 65

SECTION 8.3.2.2 (cont'd)

(2) DC Bus Undervoltage Not Alarmed in the Control Room

The dc bus undervoltage alarm function is provided by the battery
charger low output voltage alarm in conjunction with the battery
discharge alarm. In the event the battery charger was disconnected
from the distribution panel main bus, the battery discharge alarm
would be actuated. The dc bus voltage has local indication.

Section 8.3.1.1, page 8.3-16b, Amendment 63, was revised to remove
the statement that the battery charger output breaker being in the
open position is alarmed. The battery charger is connected to the
battery bus via a branch circuit breaker on the diesel generator dc
distribution panel. The branch circuit breaker does not have a
position alarm, however, the condition would be detected by other
means. The battery discharge alarm would be actuated in the event
the breaker was opened or tripped. Additionally, if the battery
charger breaker or fuse were open, the low dc voltage alarm would be
actuated.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.2.4 DIESEL GENERATOR BATTERY SYSTEM

NRC CONCERN

In the SER and SSER 2, the staff, based on information presented through
Amendment 48 to the FSAR, found the diesel generator 125-V dc control power
system to be acceptable. However, based on subsequent revisions to the
FSAR documented by Amendments 57, 63, and 65, the staff is no longer clear
that the design continues to be in compliance with the applicable GDCs,
Regulatory Guides, and IEEE standards. In order to clarify compliance,
additional information is required for the following items.

(1) Justification for noncompliance with position C.l.c. of Regulatory
Guide 1.32, Revision 2 or clarification of compliance.

(2) Description of and justification for areas of noncompliance with
IEEE Standard 308-1971 or clarification of compliance.

(3) Capacity and capacity margin over required design loads to be
maintained as a design basis requirement.

TVA RESPONSE

(1)& A description of WBN compliance of the DG battery system with the
(2) applicable GDCs, Regulatory Guides, and IEEE standards is documented

in FSAR Section 8.3.1.1 (pages 8.3-16b and 8.3-16d).

Additionally, TVA is revising FSAR pages 8.3-57 and 8.3-58 (see
Enclosure 2) to further clarify the location of this material, as
follows:

For a detail description of the 125V diesel generator battery
system refer to the paragraph on diesel generator control power
in Section 8.3.1.1. Also, statements of compliance of the 125V
diesel generator battery system with the applicable GDCs,
regulatory guides, and IEEE standards are included in
Section 8.3.1.1.

(3) As stated in the FSAR (page 8.3-16d) describing the TVA compliance
with IEEE 308-1971, each battery has sufficient capacity to meet the
power demand and time requirement of each connected load.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.2.5 NONSAFETY LOADS POWERED FROM TILE DC DISTRIBUTION SYSTEM AND

VITAL INVERTERS

NRC CONCERN

In the SER, the staff concluded, based on information presented in the FSAR
through Amendment 48, that the powering of nonsafety loads from the dc
distribution system would not degrade the Class 1E systems below an
acceptable level and was therefore acceptable. This conclusion was based
in part on the applicant's statement documented in Section 8.3.2.1.1 of the
FSAR that the batteries have the capacity to supply all connected loads
(Class 1E and non-Class 1E) for a minimum of two hours and that the
batteries will be tested periodically in accordance with the Technical
Specifications to ensure this capacity.

Subsequent review of information presented in Section 8.3.2.1.1 of the PSAR
through Amendment 65 indicates that batteries may not have sufficient
capacity to supply all connected (or connectible) loads as originally
concluded in the SER. In order to clarify or establish the minimum design
basis requirements for battery capacity with margin and in order to.
determine required administrative procedures to assure nonessential loads
do not use any of this minimum required design basis capacity, additional
information is required to address each of the following items.

(1) As a design basis requirement, define the load c urrents each battery
is expected to supply for specified time periods for all modes of
plant operation (i.e., battery duty cycle as defined in IEEE
Standard 485). Accident with loss of offsite power, loss of offsite
power without accident, and loss of both offsite and onsite ac
sources without accident (i.e., station blackout) should be included
in the duty cycle.

(2) Define the design margin that will be maintained for the capacity of
the battery and/or the size of loads included in the battery duty
cycle.

(3) Describe how the battery capacity with margin will be maintained and
periodically verified over the life of the plant.

(4) Describe the additional capacity that has been provided in each
battery for nonessential loads.

(5) Describe the administrative procedures and/or other provisions that
will be implemented to assure nonessential loads do not use any of
the capacity required for essential loads for all modes of plant
operation.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.2.5 (cont'd)

TVA RESPONSE

.TVA provides the-following information to clarify the NRC concerns noted
above:

(1) Battery Load Currents, Duty Cycles Relative to Design Basis
Requirements

WBN's battery/battery charger sizing calculation (WBN
EEB-MS-TIll-0003) evaluates battery loading under the following
design basis conditions:

(a) loss of both offsite and onsite ac sources without accident
(two hours)

(b) accident with loss of offsite power and chargers plus a single
failure (30 minutes)

(c) full-load rejection, no accident or loss of power.

Loss of offsite power without accident is bounded by (a) and (b) and is not
analyzed separately.

This calculation determines loading for each battery for the design basis
conditions, develops load profiles for the worst cases, and determines
battery capacity margins using the IEEE 485 methodology. FSAR load tables
8.3-23 through 8.3-26 have been previously revised by Amendment 67 to
reflect the latest battery load values. The evaluation of the fifth vital
battery has indicated that the fifth battery is capable of substituting for
the worst case (most heavily loaded) of batteries I through IV and is
included in the calculation.

(2) Battery Capacity Margins

As recommended by IEEE 485, the batteries were sized in the initial
design for an aging margin of 25 percent and a design margin for
load growth of 10 percent. Utilizing minimum voltage requirements.,
minimum ambient temperature derating, and an aging margin of 25
percent, calculation WBN EEB-MS-TJll-0003 determines how much design
margin remains considering all connected loads. The design margin
must be greater than or equal to zero. The design margin in the
current revision of the battery sizing calculation is approximately
5 percent. The battery loading calculation assumes the vital
inverters are fully loaded although the vital inverter loading
calculation indicates actual loading to be 60 percent to 90 percent.
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ENCLOSURE 1

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.2.5 (cont'd)

(3) Maintenance and Verification of Battery Capacity Margins

Maintenance and verification of battery capacity margins over the
life of the plant is achieved through control of design changes and

verification of battery performance by periodic tests.

Any design changes affecting battery load are procedurally required

to have supporting calculations. This would consist in part of

revising the battery/battery charger sizing calculation to determine

a design's impact on the remaining margins for load growth.

Battery performance capability is verified by tests. WBNP

Surveillance Instruction, 11125V DC Vital Battery Service Test", is

performed at least once every 18 months to supply simulated

emergency loads. WBNP Surveillance Instruction, 11125V DC Vital

Battery Discharge Test", verifies that the battery is at least 80

percent of the manufacturers' capacity rating. This surveillance is

performed at least once every 60 months or at least once every 18

months if the battery shows signs of degradation or is approaching

end of service life.

(4)& Battery Capacity for Non-Essential Loads and Administrative

(5) Controls

The battery sizing calculation considers both essential and
nonessential connected loads. Although no specific capacity has

been allotted to nonessential loads, priority must be given to

essential loads to prevent the battery margins from being exceeded
when considering a design change.

TVA Nuclear Engineering Procedure, "Calculations", requires that

design changes must have supporting calculations issued prior to
release of the change document. Watts Bar Engineering Procedure,
"Change Review Checklist for Electrical Calculations", specifies the
methodology for identifying the affected or required electrical
calculations.
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ENCLOSURE I
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.2.7 THE FIFTH VITAL BATTERY SYSTEM

NRC CONCERN

By Amendment 58 to the FSAR, the applicant documented its proposed addition
of a fifth vital battery system to be used as a temporary replacement for
any one of the four 125v dc vital batteries during their testing,
maintenance, and outages with no loss of system reliability under any mode
of operation.

In Section 8.3.2.1.1 of the FSAR, page 8.3-54, the applicant stated that
the four channels of the vital dc power system are electrically and
physically separated so that a single failure in one channel will not cause
a failure in another channel.

When one of the four batteries of the electrically and physically separated
vital dc power system described above has been temporarily replaced by the
fifth battery, it is not clear, based on the information presented, that
the four channels will remain electrically and physically separate so that
a single failure in one channel will not cause a failure in another
channel. In order to clarify the design's compliance with the single
failure criterion when the fifth battery is being used, additional
information is required to address each of the following items.

(1) Description of the support systems for each-of the vital dc power
systems.

(2) Description of system and support system alignments which assures
that failure of any one channel of the vital dc power system will
not cause a failure in another channel of the dc power systems.

(3) Description of the support systems for the fifth battery when it is
being used as a temporary replacement for one of the four 125v dc
system batteries.

(4) Results of analysis demonstrating that when the fifth battery is
being used as temporary replacement for one of the four 125v dc
system batteries, failure of any one channel of the vital dc power
system will not cause a failure in another channel of the dc power
systems.

(5) Proposed limiting conditions for operation for when the fifth
battery is being used as a temporary replacement for one of the four
125v dc system batteries.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMIENDMENTS 52 THROUGH 65

SECTION 8.3.2.7 (cont'd)

TVA RESPONSE

-The information requested appears in various sections of the FSAR. The

following identifies the FSAR pages that describe each item.

(1) Description of the support systems for each of the vital dc power
systems.

(a) Physical Location/Separations - FSAR pages 8.3-45, 8.3-54, and
8.3-62.

(b) Ventilation - FSAR pages 8.3-54a and 8.3-56 and FSAR Section
9.4.

(c) Battery Chargers - FSAR pages 8.3-58, 8.3-59, 8.3-54, and
8.3-64

(2) System and system support alignments - FSAR pages 8.3-53, -53a, -54,
-62, and -62a.

(3) A description of the support systems for the fifth battery, as
requested is included as follows;

Battery charger - FSAR page 8.3-53a.

Additionally,,the ventilation system of the fifth vital battery
room has redundant intake and exhaust fans with one set of fans
(intake and exhaust) being supplied from Train A auxiliary power
system and the other set from Train B.

(4) FSAR Figure 8.3-56 shows the transfer switches on the 125V Vital
Distribution Board V and the 125V Distribution Panels A and B. The
transfer switches are manually actuated and mechanically interlocked
with break before make contacts to ensure that the four channels
remain electrically separated. In addition, each channel has an
associated distribution panel designated as Panel 0 with a normally
open breaker that must be closed to complete the circuit from the
fifth vital battery board to the replaced battery's board. See
pages 8.3-62, 8.3-62a,and - 59 for additional information.

(5) There is no limiting condition for operation action statement
required when the fifth battery replaces any one of the four
batteries.
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FSAR SECTION 8, AMIENDMENTS 52 THROUGH 65

SECTION 8.3.2.8 REENERGIZING THE BATTERY CHARGER FROM THE ONSITE POWER
SOURCES MANUALLY VERSUS AUTOMATI CALLY IMMEDIATELY FOLLOWING
A LOSS OF OFFSITE POWER

NRC CONCERN

Based on information presented in Section 8.3.1 of the FSAR, the applicant
implied that the battery chargers are a Class 1E load that are
automatically reconnected to the onsite power supply following a loss of
offsite power with or without an accident signal. However, in Section
8.3.2 of the FSAR, the applicant implied that the charger may be
reconnected manually 30 minutes following a loss of offsite power. In
order to complete review of this item, clarification with justification of
the design is required for supplying power to the battery charger following
loss of offsite power.

TVA RESPONSE

The WBN design does not shed the Class 1E vital battery chargers, and upon
loss of offsite power, the battery chargers receive power when the diesel
generator is automatically connected to the 6.9kV shutdown board. However.,
in battery sizing, it is assumed that the chargers are unavailable for 30
minutes following the accident, and the battery charger is sized to provide
the accident loads and recharge the battery within 12 hours following an
accident. Table 8.3-2 is a list of loads that are automatically tripped
following a loss of offsite power and a review of this table will confirm
that the battery chargers are not tripped automatically.

FSAR page 8.3-58 is being revised (see Enclosure 2) to clarify the WBN
design basis rather than the assumptions utilized in the battery sizing
calculations.

SECTION 8.3.3.1.1 SUBMERGED ELECTRICAL EQUIPMENT AS A RESULT OF A LOSS OF

COOLANT ACCIDENT

NRC CONCERN

In the SER, the staff indicated that the design for the automatic
deenergizing of circuit loads as a result of a loss-of-coolant accident
(LOCA) would be verified as part of the staff's site visit/drawing review.
By letter dated January 16, 1985, the applicant submitted electric
schematic drawings for each valve that has been identified to be
automatically deenergized by a LOCA signal. On the basis of a review of
drawing numbered 45W760-30-8, Revision 10, the staff concluded that the
design for power removal is acceptable pending resolution of surveillance
requirements that were to be reviewed with and included in the Technical
Specifications.

In the SER, the staff similarly indicated that the design using power
lockout or protective devices was acceptable pending resolution of
surveillance requirements that were to be reviewed with and included in the
Technical Specifications.
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FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.3.1.1. (cont'd)

Subsequently, as part of a technical specification improvement program, the
staff concluded that the above type of surveillance requirements were not
appropriate for-inclusion in the technical specifications but should be
reviewed with and included in the FSAR as licensing commitments. In order
to initiate review of the required surveillance, additional information is
required for the following items.

(1) Description of the proposed surveillance for automatically
deenergizing in the event of a LOCA, power lockout provisions, and
proper operation of protective devices.

(2) Results of analyses or other justification that demonstrates the
proposed surveillance will demonstrate the operability of all
components used in the designs for automatically deenergizing , power
lockout, and protective devices.

(3) The frequency for which the proposed surveillance will be performed
with justification.

TVA RESPONSE

The following information is being added to FSAR Section 8.3.1.2.3 page
8.3-33 (see attached marked up pages).

The components listed in Table 8.3-28 are automatically deenergized by
the accident signal and the accident signal must be reset to remove the
automatic trip signal from each component. Testing to ensure the
operability of the components used in the design for automatic
deenergization is performed in conjunction with the test which verifies
ESFAS actuation circuitry. Acceptance criteria for this test is that
the devices will assume their accident conditions and maintain those
conditions after the accident signal is reset. This test is performed
every 18 months.

SECTION 8.3.3.1.3 FAILURE ANALYSIS OF CIRCUITS ASSOCIATED WITH CABLES AND
CABLE SPLICES UNQUALIFIED FOR SUBMERGENCE

NRC CONCERN

Failure Analysis of Circuits Associated with Cables and Cable Splices
Unqualified for Submergence

Amendment 63 removed the following phrase from the FSAR:

"Cables and cable splices are qualified for submergence".
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ýENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.3.1.3 (cont'd)

With the removal of this phrase, the staff concludes that cables and
splices used to supply Class 1E or non-Class 1E equipment that may or may
not be submerged following a LOCA are not qualified for submergence. The
staff is concerned that the circuits associated with these unqualified
cables and cable splices were not included in the failure analysis to
demonstrate the ability of the electric power system to withstand failure
of submerged electrical components from the postulated LOCA flood levels
inside containment. In order to resolve this concern, additional
clarifying information is required which indicates that circuits associated
with these unqualified cables and splices were included in the failure
analysis.

TVA RESPONSE

The submergence calculation evaluated and analyzed the loads and cables
that are required to mitigate an accident (50.49), and the loads below the
flood level that receive power from Class 1E boards to ensure that the
affected systems can perform their intended safety functions. The loads
and cables determined to be required to mitigate an accident were
previously relocated above the flood level. The calculation will be
revised by December 1991 to address cables that could be submerged which
provide power to nonrequired loads above the flood level and receive power
from the 1E boards.

SECTION 8.3.3.1.4 THE USE OF WATERPROOF SPLICES IN POTENTIALLY SUBMERSIBLE

SECTIONS OF UNDERGROUND DUCT RUNS

NRC CONCERN

Section 8.3.1.2.3 of Amendment 63 to the FSAR indicates that Class 1E
cables routed underground between the Auxiliary Building and the Diesel
Generator Building and -the Intake Pumping Station are- provided with
waterproof splices in -the potentially submersible sections of the duct
runs. Position 9 of Regulatory Guide 1.75 states that cable splices in
raceways should be prohibited. The basis for Position 9 further states
that if cable splices exist, the resulting design should be justified by
analysis and that the analyses should be submitted as part of the Safety
Analysis Report. In order to evaluate the use of cable splices in
raceways, additional justifying analyses is required which will demonstrate
compliance with the requirements of GDC 2, 4, and 17.
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RESPONSE TO INRC REQUEST FOR ADDITIONAL INIFORMATION

FSAR SECTION 8, AMENDflMEN1TS 52 THROUGH 65

SECTION 8.3.3.1.4 (cont'd)

TVA RESPONSE

The FSAR is being revised to clarify that the splices are in the manholes
of the underground duct run, as follows;

Replace the next to last paragraph on page 8.3-36 with the following (see
Enclosure 2):

Conduit duct bank runs are generally long runs which can exceed
standard cable reel lengths, thus requiring splices. The long runs may
also cause cable pull tension to be exceeded unless the pulled length
is shortened by splicing shorter cable sections together. Manholes in
conduit duct bank runs provide the same function as junction boxes in
other conduit runs by providing a cable pullpoint and a location for
cable splices. Manholes are enclosed structures with very limited
space and the cable tray raceway in the manhole provides support and
protection of cables and splices from damage while in manholes. Also,
redundant cable divisions are either installed in separate manholes or
in the same manhole with a concrete barrier between the divisions.
Sump pumps with level switches for automatic pump operation are located
in the manholes to prevent water accumulation due to leakage into the
manhole. Manholes will be included in the plant preventive maintenance
program and will be inspected every 12 months for sump pump operability
and flooding.

Also, the second sentence in the last paragraph on page 8.3-36 is being
clarified to state that the waterproof splices are located in the manholes
(see Enclosure 2 for the marked up FSAR pages).
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FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.3.2.1 SHARING OF DC DISTRIBUTION SYSTEMS AND POWER SUPPLIES
BETWEEN UNITS 1 AND) 2

NRC CONCERN

In the SER, the staff concluded (based on results of an analysis provided
by letter dated January 7, 1982) that there was reasonable assurance that
the sharing would not significantly impair the ability of the dc system
from performing its safety function, meets the requirements of GDC 5, and
was acceptable. However, after further review of the results of the
analysis provided by letter dated January 7, 1982, and information
documented in the FSAR, the staff feels that it is no longer clear that the
sharing of raceways will not significantly impair the ability of the dc
system from performing its safety function for any given single failure in
accordance with the requirements of GDC 5 and 17. The staff is concerned
that a single failure of the shared A train (or B train) raceway may cause
failure of two dc vital battery systems. To resolve this concern,
additional information is required for the following items:

(1) Descriptive analysis or clarification of the separation design to
demonstrate that failure of the A train (or B train) will not cause
loss of more than one dc vital battery system.

(2) Documentation in the FSAR of the results of the analysis of the
vital 125-volt dc system with respect to position C.2 of Regulatory
Guide 1.81 that was provided by letter dated January 7, 1982.

TVA RESPONSE

(1) Electrical and physical separation of the four vital battery systems
(I, II, III, and IV) prevent a single failure from causing loss of
more than one vital battery system.

Loss of Unit 1 and Unit 2 Train A power would result in the loss of
the battery chargers associated with Batteries I and III; similarly,
loss of Unit 1 and Unit 2 Train B would result in loss of the
battery chargers for batteries II and IV. However, the dc systems
would still be capable of performing their function(s) in the event
of an accident for a period of time in excess of 30 minutes. To
mitigate an accident in one unit and to safely shutdown the other
unit, either Train A diesel generators (Unit 1 and Unit 2) or Train
B diesel generators (Unit 1 and Unit 2) must be available.
Batteries I and III are associated with A Train and II and IV with
Train B. Loss of two battery systems would immediately result in
the trip of both units and operations would be using the emergency
operating reactor trip procedure (see attached FSAR Table 8.2-27).

Each battery board has channel, train and nontrained cables
associated with it in accordance with the following:

Battery Channel Train
I D A

Ii E B
III F A
IV G B
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FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.3.2.1 (cont'd)

(2) Cables with channel/train designations are allowed only in raceways
having the same channel/train assignment, i.e., D channel cables are
only in D conduits or D trays, etc. Nontrained cables may run in
raceways with either Train A or Train B as associated circuits. The
analysis of associated circuits is discussed in Section 8.3.1.4.3.
In summary, the design is capable of the safe shutdown in one unit
and the mitigation of an accident in the other unit for loss of
battery combinations I and III or II and IV.

The following is being added to FSAR Section 8.3.2.2 (see attached
marked up FSAR page 8.3-62a).

Analysis of Vital 125 Volt DC System for Compliance to Regulatory
Guide 1.81 Position C.2

The following results were obtained in an analysis of the vital
125-volt dc system with respect to position C.2 of Regulatory
Guide 1.81 (each item is addressed in the order it appears in
position C.2 of the Regulatory Guide):

a. Watts Bar is a two-unit plant.

b. The vital 125-volt dc batteries are designed to supply all
connected loads. This includes the safety system loads
energized by a spurious accident signal (single failure) in
a nonaccident unit concurrent with the safety loads
energized in an accident unit. Therefore, assuming a loss
of offsite power, a false or spurious accident signal in
the nonaccident unit concurrent with an accident in the
other unit will not preclude the vital 125-volt dc system
from performing its intended safety function.

c. Assuming the loss of offsite power, a design basis accident
in one unit, a full load rejection in the other unit, and a
single failure (loss of a vital battery), sufficient
capacity is available in the remaining vital 125-volt dc.
batteries to support a safe and orderly shutdown of the
plant.

d. Only one of the four vital 125-volt batteries will be
removed from service for maintenance or testing at any one
time. Therefore, this condition will not preclude the
ability to safely shutdown both units, assuming the loss of
offsite power.

e. No interface between the unit operators is required to meet
items b and c. above since the batteries are designed to
supply all connected loads for the events identified in b
and c.

f. Status indications for the vital 125-volt dc system are
provided in each unit's main control room (MCR).
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FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.3.2.2 SHARING OF AC DISTRIBUTION SYSTEMS AND] STANDBY POWER

SUPPLIES BETWEEN UNITS 1 AND] 2

NRC CONCERN

in the SER, the staff indicated (1) that sharing of onsite ac and dc
systems had not been adequately described or analyzed in Section 8.3 of the
FSAR; (2) that the applicant, by letter dated January 7, 1982, had provided
the required description and analyses; and (3) that the design met, on the
basis of the information presented in this January 7, 1982 letter, the
guidelines of Regulatory Guide (RG) 1.81 and was acceptable pending
revision of the FSAR that reflects requirements of the shared safety
systems.

In SSER 3, the staff determined that information presented in Amendment 48
and a letter dated January 17, 1984 were consistent with information
presented in the applicant's letter of January 7, 1982 and was acceptable
pending confirmation that the information in the January 17, 1984 letter
was incorporated into the FSAR.

The staff reviewed information presented in the FSAR through Amendment 63
with respect to the January 7, 1982 and January 17, 1984 letters. As a
result of this review, a number of discrepancies were identified. In order
to resolve these discrepancies, additional information and justification is
required to address each of the following items.

(1) Due to the lack of physical separation provided between unit 1 and 2
distribution system cables at Watts Bar (e.g., unit 1 train A cables
are routed in the same raceway with unit 2 train A cables), a single
failure of A train cables can cause loss of the two diesel generator
power supplies or two dc system power supplies that are associated
with the A train. Likewise, single failure of B train cables can
cause a loss of the two diesel generator power supplies or two dc
system power supplies that are associated with the B train. Provide
the results of analysis which demonstrates that sufficient diesel
generator and DC system power is available to attain a safe and
orderly shutdown of both units following a design basis event in one
unit and a single failure which causes the failure of two diesel
generators or two dc battery systems.

(2) Technical Specification r~equir'em'ents for: inoperability of any part
of a power train.

(3) Test and maintenance restriction due to shared systems.

(4) Extent of coordination required between units due to shared systems.

(5) The availability of complete information for both control room
operators regarding the status of systems such as the DC vital
battery and the AC and DC distribution systems that are shared
between units.

Thus, Confirmatory Issue 32 remains unresolved.
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FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.3.2.2 (cont'd)

TVA RESPONSE

If one train or a diesel generator is unavailable due to the performance
of maintenance and/or a test, a Technical Specification limiting condition
for operation is entered and an additional failure is not considered. Even
in this condition, WBN is capable of mitigating an accident in one unit and
safely shutting down the other unit with or without offsite power.

The FSAR description regarding compliance with RG 1.81(d) (see attached
FSAR page 8.1-11) is being revised to state that "only one of the redundant
power trains per plant" can be taken out for maintenance or tested at one
time.

TVA provides the following information to address each of the NRC concerns
noted above.

(1) A discussion on loss of two diesel generators or batteries is
included in Section 8.3.3.2.1 of this submittal. Also, see the FSAR
description for compliance with RG 1.81, Position C.2 located on
FSAR page 8.1-11.

(2) A copy of the proposed technical specifications for WBN Unit 1 was
submitted to NRC by letter dated April 17, 1990 (L44 900419 800).

(3) Test and maintenance procedures ensure that test or maintenance
activities will not be performed on safety-related equipment if the
redundant counterpart equipment is inoperable.

Maintenance and Surveillance procedures require the SROs sign-off to
perform any test or maintenance activity.

(4) No interface between unit operators is required to meet RG 1.81
C.2(b) or C.2(c). For justification, refer to the description of
the WBN compliance to RG 1.81 Position C.2(b) and (c) on page 8.1-11
of the FSAR.

(5) FSAR page 8.1-12, paragraph (f) provides the requested information.
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FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.3.3(3) SEPARATION CRITERIA BETWEEN CLASS 1E AND NON-CLASS 1E
CIRCUITS

NRC CONCERN

In the SER, the staff indicated that surveillance requirements for
protective devices will be reviewed with the Technical Specifications.
Since issuance of the SER, the staff as part of its technical specification
improvement'pro'gram has established that surveillance requirements for the
subject protective devices that are to be used to assure independence of
circuits at Watts Bar should be included in and be evaluated as part of the
FSAR. In order to initiate this review, additional information is required
describing the surveillance requirements for the protective devices.

TVA RESPONSE

Additional information describing the surveillance requirements for non-lE
circuits fed from 1E boards may be found in WBN Surveillance Instruction,
"Periodic Testing and Inspection of Circuit Breakers Protecting 1E Busses
from Non-lE Loads."

The following is being added to FSAR Section 8.3.1.4.3 page 8.3-47b for
single circuit breakers (see attached FSAR marked up pages).

The electrically operated circuit breaker and molded case circuit
breakers actuated by a fault current and installed as an isolation
device will have at least a random 10 percent of each type of breaker
tested every 18 months and will have the recommended maintenance
performed on 100 percent of the breakers within a 60 month period. For
any breaker failure or breaker found inoperable, an additional 10
percent of that type breaker will be tested until no more failures are
found or all electrically operated circuit breakers of that type have
been tested. The tests will ensure operability by simulating a fault
current with an approved test set.

TVA continues to review the testing methods of the MCCBs and will provide a
subsequent submittal to provide the necessary description and justification
in the event a more efficient method is determined.
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FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.3.5.1 COMPLIANCE WITH REGULATORY GUIDE 1.108 AND 1.118

NRC CONCERN

In the SER, the staff indicated that the applicant by letter dated
October 16, 1981 has documented that the FSAR will be revised to indicate
full compliance with Regulatory Guide.l.118 ("Periodic Testing of Electric
Power and Protection Systems"). The staff found this commitment to
indicate full compliance acceptable. Subsequently, in Amendment 63-to the
FSAR, the applicant indicated that the Watts Bar design complies with all
of the positions of Regulatory Guide 1.118, Revision 2 except for position
C.6(a).

Position C.6(a) allows (as an exception to Section 6.4(5) of IEEE Standard
338-1977) the use of temporary jumper wires when portable test equipment is
used during testing. For the temporary jumper wires to be acceptable, the
position requires that the safety system equipment undergoing a test be
provided with facilities specifically designed for connection of this
portable test equipment and that these facilities must be considered part
of the safety system undergoing test and must meet all the requirements of
IEEE Standard 338-1977.

In justification of this exception, the applicant documented in the FSAR
that where feasible test switches or other necessary equipment will be
installed permanently to minimize the use of temporary jumpers in testing.

In order for the staff to initiate its review of this exception, additional
information and/or justification is required in the following areas.

(1) Identification of each safety system component where temporary
jumpers are used that do not meet position C.6(a) or Regulatory
Guide 1.118.

(2) Justification which demonstrates that the use of each jumper
identified in item (1) will not compromise the design basis safety
function of the system component being tested.

(3) Design commitment which indicates that the test switches or other
necessary permanent equipment will be installed to minimize the use
of temporary jumpers in testing will meet all the requirements of
IEEE Standard 338-1977.

In the FSAR, the applicant identified an exception to position C.2.a(2) of
Regulatory Guide 1.108. Position C.2.a(2) requires that the emergency
loads be sequenced onto the diesel generator unit with each load operating
at its full load rating (i.e., each pump operating at full flow). The
applicant indicated that as part of preoperational testing, the loads would
be operated at full flow while being sequenced on the diesel generator but
that, during the 18-month periodic testing, loads would be operated at
minif low while being sequenced on the diesel generator. Miniflow produces
a loading of less than full load. In the SER, the staff found the use of
miniflow loads during periodic testing to be-acceptable.
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FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.3.5.1 (cont'd)

Because testing at full load is not practical, the staff continues to find
the use of miniflow loads during periodic testing to be acceptable;
however, the staff is concerned that this acceptability for the use of
miniflow loads may be misinterpreted to mean that a successful test at
miniflow translates, without further analysis or evaluation, to a
successful demonstration of the diesel generators capability to sequence
loads at full flow. In order to resolve this concern, additional
information is required with regard to modeling, trending, analysis, and/or
other methodology performed on the miniflow test data to periodically
demonstrate the capability of the diesel generator to sequence the
full-flow design basis loads.

TVA RESPONSE

(1)& To support the use of temporary jumper wires, TVA will identify each
(2) safety system component where temporary jumpers are utilized in

surveillance procedures implemented periodically, and will analyze
these cases (e.g., a 10 CFR5O.59 type of analysis) to demonstrate,
that the jumper will not compromise the design basis of the system
or component being tested.

(3) The design commitment to IEEE Standard 338-1977 is being added to
paragraph 8.1.5.3, note 8 in the FSAR (marked up page 8.1-14 is
attached).

The diesel generator's dynamic response to the sequential loading
will be baselined for each diesel generator during preoperational
testing. A motor's starting current (locked rotor) is the same
at a given voltage, regardless of whether the pump is operating
at full-flow or miniflow . Results of testing at other TVA
plants have shown that the voltage dip due to the starting motor
is essentially the same magnitude, regardless of DG preloading
prior to the sequenced load step. The only difference in the DG
dynamic response to the sequential loading due to a pump being in
miniflow versus full-flow is the length of time required for
acceleration. A trending program will be established to compare
the DG dynamic loading responses recorded for the 18-month
periodic miniflow testing cycles to the baseline established
during the preoperational tests. Adverse variations in the
diesel generator loading response resulting from the baseline
comparison or from the trending analyses will be analyzed and
justified or corrective actions to restore the diesel generator
to an acceptable status will be implemented.
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FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.3.5.2 TESTING OF ONE OF TWO CLASS lE POWER SYSTEMS VERSUS ONE
OF FOUR SYSTEMS

NRC CONCERN

In the SER, the staff indicated that the applicant, by letter dated
October 9, 1981, documented the commitment that only one of the four power
trains of the plant (Unit 1 and 2) would be tested at one time. The staff
concluded that this commitment was acceptable pending its documentation in
the FSAR. In SSER 2, the staff indicated that the applicant had provided
the required documentation by Amendment 48 to the FSAR. The staff in its
review of Amendment 63 to the FSAR was however unable to locate the
specific commitment which states that only one train would be tested at one
time. In order to resolve this item, additional clarifying information is
required as to the location of the specific commitment in the FSAR or to
the new proposed testing restrictions with appropriate justification that
have been documented in the FSAR.

TVA RESPONSE

The commitment to test only one train at a time is stated on:

(1) Page 8.3-9

In the paragraph on system testing, the statement "The tests are
to be performed on only one of the four power trains per plant
at any one time" is made.

(2) Page 8.3.-12 (see attached markup)

Third paragraph, the statement is made "Only one diesel will ever
be in the test mode at any one time." This statement is being
revised to read; "Only one diesel will be in the test mode at any
one time unless both units are in cold shutdown." Both diesel
generators of the same train may then be in the test mode since
the technical specification requires either Train A Unit 1 and
Unit 2 or Train B Unit 1 and Unit 2 diesel generators to be
available for modes 5 and 6.
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SECTION 8.3.3.6 COMPLIANCE WITH GDC 50

NRC CONCERN

In the SER, the staff required a reevaluation of the penetrations'
capability to withstand, without seal failure, the total range of available
time-current characteristics assuming a single failure of any over current
protective device. In SSER 3, the staff found the results of the
applicant's reevaluation acceptable pending confirmation that information
presented in a January 17, 1984, letter was incorporated into the FSAR.
Based on a review of information documented in the FSAR through Amendment
63, the staff has reconfirmed that the applicant's reevaluation is
acceptable. Therefore, the staff considers information presented in the
January 17, 1984,letter to be incorporated into the FSAR, and Confirmatory
Issue 35 resolved.

In Section 8.1.5.3 of the FSAR, the applicant indicated, as an exception to
the testability requirements of RG 1.63, that, in lieu of the testing of
fuses by resistance measurement, a fuse inspection and maintenance program
would be established. Because justification was not presented in the FSAR
for this exception, the staff, in Section 8.3.3.6 of the SER, indicated
that periodic resistance measurement of fuses and their terminal
connections would be required as part of its Technical Specification.

By letter dated September 15, 1982 and Amendment 55 to the FSAR, the
applicant provided information as to why periodic resistance measurement is
not practical and provided justification for the adequacy of the proposed
inspection and maintenance program in lieu of testing of fuses by
resistance measurement. However, the applicant, by Amendment 63 to the
FSAR, removed the justification for demonstrating the adequacy of
inspection and maintenance. Therefore, based on information presented in
the FSAR, the staff is unable to find the applicant's proposed inspection
and maintenance program acceptable.

In regard to the SER statement that periodic resistance measurement of
fuses and their terminal connections would be required as part of its
Technical Specifications, the staff has subsequently concluded as part of
the Standard Technical Specification improvement program that this type of
testing requirement should not be included in the plant's Technical
Specification but should be included instead in the FSAR as a design basis
requirement for the plant. Periodic resistance measurement of fuses and
their terminal connections will therefore not be required as part of the
technical specifications as indicated in the SER but will be addressed as
part of the staff's review of the FSAR. In order for the staff to resolve
this issue, justif 'ication is required which addresses the adequacy of the
proposed inspection and maintenance program.
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SECTION 8.3.3.6 (cont'd)

TVA RESPONSE

The following justification is being provided in the FSAR (see attached
marked up page 8.1-9).

Fuse manufacturers have also stated that the protective characteristics
of fuses do not deteriorate with service life. Service temperatures
above the rated temperature, current surges, and unusual cycling
conditions all reduce the fuses service life, i.e., the fuse becomes
more protective. Under no conditions will a fuse become less
protective during its service life.



ENCLOSURE 2
PROPOSED FSAR REVISIONS RESUL~TING FROM THE TVA

RESPONSE TO THE I4RC SECTION 8 RAI



WBNP-67

Offsite (Preferred) Power Syst-em

1. Each of the two offsite power circuits has sufficient capacityI is
continuously energized, and is available to supply the plant safety
loads within a few seconds following a loss of coolant accident (LOCA)
t.o assure that core cooling, containment integrity, and other vital
safety functions are maintained.,

2. The two offsite power circuits (not inclIuding thce !Ja;;:; gar-Hdo 6k
yrdare designed to be physically independent so as to minimize the

likelihood of their simulzaneous failure under operating and postulated
accident and environmental conditions. 'Ike- +io4,IC cw

.Onsice (Sta-dbv) Power Systems lo60C7

1. The onsite power systems are designed to provide sufficient capacity to
assure that acceptable fuel design limits and design conditions of the
reactor coolant pressure boundary are not exceeded as a result of
antcip&ated operational occurrences. Further, these systems provide
su-ficient capacity to ensure that the core is cooled and containment
integrity and other vital functions are maintained in the event of
postulated accidents in one unit and to safely shutdown the other unit.

2. The onsite power systems are capable of performing their safety
=unctlo'ns assuming a single failure.

3. The onsite power systems are located within Category 1
that they are protected from natural phenomena.

4. The onsite power systems are designed to perform their
considering the efIZfects of the following events:

structures so

safety function

a. 'postulated accident environment

o. f -e s

C. accident-generated missiles

d. fire protection system operation

e. * acc-ident-generated flooding, sprays, or jets

single act, event, component, failure, or circuit fault that could
cause multiple equipment malfunctions.

g. Loss of all off-site power or loss of all offsite power concurrent
with a LOCA.

5. The onsite power systems are designed to permit appropriate
surveillance, periodic inspections, and testing of important areas and
features to assess the continuity of the systems

8.1-3
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In addition to the single failure criterion, of IEEE 279, the following
requirements of I-EEE 279 are met as follows:

Testability: The overcurrent protection gystem, provided for 6900Vpenetration circuits include draw-n out-type relays which are fieldtestable using manufacturer provided test sets or TVA test sets tosimulate fault currents following established procedures. Low voltagepower circuit breakers and molded case circuit breakers are field testedusing test sets built by Multiamp Corporation or equal. Testing is doneby simulatinga fault current following established procedures.

Periodic resistance measurement is not practical for containment
penetration conductor overcurrent protection fuses. Resistanceverification is performed as one of the final steps in the manufacturingprocess, assuriný. propeqr o-onstruction and rating. Manufacturers do notpublish this baseline 47-a since construction changes are made based ondesign and material improvements. Because of this, no baseline data wouldbe available if periodic resistance measurements were performed. Routineremoval of fuses for testing is not prudent according to the manufacturer.

Routine removal can result in damaging of the fuse holder and contactp o nts . in lieu of field testing by resistance, we will establish a f~use

inspection and maintenance program that will 
ensure: (1) that the propersize fuse is installed, (2) that the fuse shows no sign of deterioration,and (32) that the :use connections are tight and clean. (See IE7EE- Std 242-19775, Recommended Practice for Protection and Coordination of Industrialand Commercial Power Systems). Should a problem arise with a specificbrand or model of fuse, necessar~y corrective action would be initiated

through the plant's experience review program.

Penetration protective devices in 480V circuits energized during plan:-operation are mounted in either motor control centers, Class lE low
volageswiohgaror panel boards. Both Class 1E and non-Casl oocontrol centers are ITE imperial Cor-poration series 5600 supplied underthe same contract. All 480V non-Class 1E distribution equipment thathouses penetration protective devices are located in the same seismicstructure as .Class lE distribution equipment. Equipment bought to Class1E standards is qualified to operate both during and after an operating

basis earthquake

Fuse manufacturers have also stated that the protective characteristicsof fuses do not deteriorate with service life. Service temperaturesabove the rated temperature, current surges, and unusual cyclingconditions all reduce the fuses service life, i.e., the fuse becomesmore protective. Under no conditions will a fuse become less
protective during its service life.

8.1-9
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B- 3. 3.a.

d. The DG units and the onsite distribution system are arranged in two
redundant trains per unit: with one C-S diesel generator that can be

I manually substituted for any one of the other diesel generator units. Due
to the shared ESF system (example: EIRCW)ýýly one DG unit per plant can be

2- taken out for maintenance or tested at a time. If the existing diesel
generator unit (EDCU) remains or is expected to remain out of service for
longer than the technical-speci-fication time limit, the additional diesel
generator unit (A.DCU) may be aligned for service and is qualified to serve
indefinitely as a replacement for the disabled _EDCU. With only one DG
unit unavailable, this will ensure power is supplied to enough ESF
equipment to safety shutdown both units, assuming the loss of offsite
power.

8. 1-11

of power) thus a single failure and/or a loss of offsite power .does not
prevent the safe and orderly shutdown of either unit.

Plant common loads such as emergency gas treatment are supplied from unit 1,
channels I and II.

In no case does the sharing inhibit the safe shutdown of one unit while the

other unit is experiencing an accident. All shared systems are sized to carry
all credible combinations of normal and accident loads.

RG -1.81
Position C2

a. Watts Bar is a two-unit plant.

b. With a single failure (loss of a battery or loss of a diesel generator) in
the plant sufficient'ESF loads are still automatically available to the
accident unit and to safely shutdown the remaining unit. The shared safety
systems are designed so that one complete header (train) can shutdown one
unit with a design basis accident and the other unit with a concur-rent
.full load rejection. For these events, electric motors driving equipment

in the shared systems are connected without regard to which unit has
initiated the accident signal. Therefore, a spurious accident signal in
the nonaccident unit concurrent with an accident in t-he other unit will
not cause a standby power supply to be overloaded.

4L Cde.seJ Sel Seneo+.,d (:,V4-- ai~y
C. The most severe DEE is an accident in one unit and a trip of the other

unit. Sufficient diesel generator (DG) power is available to attain a safe
and orderly shutdown of both units with the loss of one DG unit. Assuming
t.he loss of offsite power, a design basis accident in one unit, and a full
load rejection in the other unit, one division of ESF equipment can be
used to bring the plant to a safe and orderly cold shutdown. Therefore,
the safe shutdown could be achieved with the complete failure of a power
train in one unit or even with the complete failure of the same power
-train (-A or-B) in both units.

5-7
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8. The 'Watts Bar design complies with all of the positions of Regulatory
Guide 1.118, Rev. 2 except as follows:

Position C.6(a) - Where feasible test switches or other necessary
equipment will be installed permanently to minimize the use of

..1 temp~orary jumpers in testingA :, Wcca. A Api~
9. Full compliance for Fifth Vital Battery Only.

10. tJBN is in full compliance with the intent of RG 1.47 (BISI) Rev. 0.

11. The 'Watts Bar Design complies with position C.l(b) of Regulatory Guide1.106 Rl except as follows:

Position 
-~)rqursbDass of the thermal overload (TOL) contactsof all safety-related mtor-operated valves (MOVs) during accidentconditions. TVA will bypass the TOL contacts of all active valves(valves required to perform a mechanical function after a safetyinject-ion (SI) signal). Since active valves are the only ones requiredto change position t:o shutdo%.- the reactor or to mitigate the effects ofa desig-n basis event, they are the only Y.OVs requiring this assurance ofposition change. (T-he list of the active motor-operated valves whichrequire TOL bypass are identified in WBN Calculation, "SelectionCriteria for .MOVs Requiring Thermal Overload By-pass," WBN-OSG4-095.).

8. 1.6 REFERENCES

1. TVA Submittal to NRC "'WBN Unit 1 Supplemental Information on WEN CableIssues" T-44900615803 Enclosure 4

2. TVA Submittal to _NRC "VBN Unit 1 Electrical Cable Damage - Assessment &Resolution Plan" L-14901011801 Enclosure 1

8. 1 -14



WB NP- 48

a 1r p rox i m a t e 1 y 7 .3 8 min I e s I o n g . I t i s t e r m i ,n a t e d o n b us Ise clIion 3 i n t he W a tts Bar Hydro Plant switchyard. At SpringCi ty t hi s I i nc i s tecrminated on the 161-kV bus along with a 161-kV l ine that extends to Great Falls Hlydra Plant. The Spring Cityain d W in c h cst er i necs t hatI e xt end f r om Wa t ts lia r By drao Pla nt cr os snear the switchyard.

T]he Watts Bar-Rockwood and the Watts Bar-Winchester 161-kytransm] ss ion lines are terminated on bus 2, s e ct ion 4 , in theWatts Bar Hydro Plant switchyard. The Rock-wood line -isapproximately 23.67 miles long and is terminated on the Rockwood161-kV bu s along with 161-kV lines from the Crossville 161-kys ub s tat ion and the.161-kV switchyard of the Roan Countys ub st atio0n. The 161-kV transmission l ine f rom Roan i s l oopedi nt o th e Harriman 161-Iy substa t ion Two MOD's at Harriman-providc for automatic sectionalizing of the Rockwood-Harriman..R oa n 1 61 -kV transmission i ne i n the e v ent of a pt.rmanent fault'11n t he i ne. The Crossv il Ic 161--ky substa tion and Kingsto0n St ea m
VI an t air v f ur th cr conneccted -to th e TV A 1601 -ky t ran sm is s ion systemne ct work. TFhe W at:t s Bar- Rockwood li ne i s on a scp a ra te r ig ht ofw ay a n d d oe s n ot c ro ss ot h er i ne s t h at t erm ina te a t Wa t ts B ar
Jhydr o sw it chyard. Th e W in che s t er 1 6 1-kV transm is s ion l ine i sapproximately 76.2 miles long and terminates at Winchester 161-kysubst-ation by way of the Dayton and Coalinont 161-ky substationta p s. Thc Winchester, Spring City, and Great Falls 161-kytransmission lines have crossings near the Watts Bar Hydra Plant-sw itchy ar d.

Two 61--ky transmission lines extend approxima tely 1.5 miles from
Wa t ts a r Hydra P'la nt switchyard t o thec Wa t ts B ar Nucl ear Plantsitec t o furnish preferred power t o the nucl ear pla n t. -6.n-e--a-! ii e 5 1 - -t~..tdz b us I1. se c t ion 1 and bus 2 , se ct io n2 . Th is i ne does not cross other 161-ky line s. FTh I --.et-1 e-1r ~16 ey rtrae i p--

1 3 lin3 is to rni s*4-d an bus 2.secction 4and bus 1, section 3 in the hydraoln wthadThis line crosses over the Spring City and the Great Falls 161-kytransmission lines near the hydra plant switchyard (Figure 8.2-2)

lhe transmission line structures for all 161-ky lines describeda rc designed to exceed load requiremnents specified in t heN a tional Bureau of Standards Handbook No.' 81 (National Ele ct r icS af ety Code Part 2). Designing to the se r equirements e n sures theadequacy of lines for wind and heavy icing conditions in excesso f th osec t h at wo ulId bce ex pec t ed t o oc cur i n t h is ar ea. T he p has econduct tar a nd sh ielId w ire desi gn te n s icns a re s elIe ct ed t o av o idvibra t ion and gal aIIop in g conduc tor problIems . Long experience witha r ea tr ansmission i nes vecri f ies t h at TV A design practices haveb ceen s uccessful i n av oi ding v ibra t io n probl ems. No gallopingconduct or conditi ons have been observed in the ea stern portion ofth e TVA t ra nsmi ssi on sy st em.

8 .2-3
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Transmission lines in the 161-kV voltage class have two overhead
ground wires provided for lightning protection. This shielding.
has been effective for an area isokeraunic level of 55 and is
reflected in the average operating record of only 3.86 flashover
interruptions annually per 100 miles of line. The use of circuit
breakers with high speed reclosing relays results in the majority
of these interruptions being momentary.

8.2.1.2 Transmission Lines. Switchyard, and Transformers

The two 161-kV and the five 500-ky lines connecting the nuclear
plant with the TVA transmission network are Indicated
functionally on Figure 8.2-1. The onsite transmission line
arrangement is shown on Figure 8.2-3 and the offsite transmission
line routing in the vicinity of the Hydro Plant switchyard is
shown on Figure 8.2-4. Preferred power is supplied from the
existing Watts Bar Hydro 161-ky switchyard over two radial 161-kV

,. overhead lines approximately 1 .5 miles long W These lines are
routed to minimize the likelihood of their simultaneous failure.

The location of common station service transformers A and B is
shown on Figures 8.2-3 and 8.2-5. Physical separation is 61
feet, centerline to centerline and 32 feet 9 inches between
closest parts. Each transformer has a sing-le primary and two
secondary windings. The primary voltage is 161-ky with the
winding rated 57/76/95 MVA ' OA/FA/FOA (Future). The secondary-
voltage is 6 .9 kV and each winding is rated 36148/60 MVA, ,42
OA/FA/FOA (Future).

The location'.of common station service transformers C and 1) is
also shown on Figures R.2-3 and R.2-6A. Physical separation is7 0 fe e t, c en terl ine- to-canterl I nc and 4 8 feect 4 inches between
closest parts . Each transformer has a s in glIe pr imary winding a nd
two secondary windings. The primary voltage is 161-kV, thewinding is rated 27/36/45 MVA, OA/FA/FA. The secondary vol tageis 6.9-ky and each winding is rated 15/20/25 MVA, OA/FA/FA.

Fire protection is provided for each common station service
transformer by a water sprinkler system which can be
automatically activated by thermostats or the transformer
electrical protection devices.

8.2.1.3 Arrangement of the Start Boards, Unit Boards, Common
Boards, and Reactor Coolant Pumr (RCP) Boards

From the l ow-vol tage si de of common station service transformers
A and B, 6.9-ky stat ion service buses supply the 6.9-ky common,,u n It, and R CP board s v ia t he 6 .9- k V s ta rt bon rdsa. The s tati Io nservice (start) buses are outdoor. nonsegregittrod, partially
ventilated, metal-clhd structurcs and are shown on Figure 8.2-5.At t he 6.9-ky start bo a rd these buses en tecr t he outdoor Me ta I-
clad switchgear and connect to supply breakers. The design of

8 .2-4
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made from the normal breaker to the alter-nate breaker and are delayed untilthe bus residual voltage reduces to 30% of nominal. All automatic transfersare initiated by under-voltage on the bus.. The 250V dc normal control powerfor the pair of breakers feeding start bus A is supplied from a separatebattery and dc distribution board from that of the normal control power forthe two breakers feeding start bus B. Alternate control power feeders aresimilarly segregated.

Manual control of the circuit breakers is provided on the electrical controlboard in the Main Control Room where the operator has instrumentation showingthe voltage on each of the two buses and current flowing in each of the fourfeeder breakers. The following annunciation is provided:

17- 1. Start Bus Fan Failure
2. Start Bus Transfers
3. Start Bus Failures or Undervoltage

'zAnnunciation No. 3 is composed of bus differential relay operation, bus a.c.
.~Voltage failure, and control bus dc voltage failure. Start bus A is thenormal feeder to 6.9 kV common board A and the alternate feeder to 6.9 kV unitqjboards 1A, IC, 2A, and 2C. Start bus B is the normal feeder to 6.9 kV commonboard B and the alternate feeder to 6.9 kV unit boards 1B, 1D, 2B, and 2D.

-j- 6.9 kV Switchgear C and D

tv The secondaries of common station service transformers C and D feed into 6.9'JkV switchigear C and switchgear D (Figure 8.1-2A). Each switchgear contains*~two circuit breakers. Common station service transformer C provides alternater No. 1 (preferred) power to 6.9 kV shutdown boards LA-A and 2A-A throughcircuit breaker 1712 and alternate No. 2 (preferred) power to 6.9 kV shutdownboards 13-B and 2B-B throuzh circuit breaker 127L4.; Common station servicetransformer D provides alternate No. 1 (preferred) power to 6.9 kV shutdownboards lB-B and 2B-B through circuit breaker 2814 and alternate No. 2
'2.' (preferred) power to 6.9 kV shutdown boards LA-A and 2A-A through circuitbreaker 1812.. These feeders are protected by overcur-rent and ground

alternate No. 2 feeder breakers located on the 6.9 kV Shutdown Boards areracked out during normal plant operation and are utilized only when thealternate No. 1 power supply is not available (i.e. , the alternate No. 2feeder breakers are not intended for use under any normal -operatingconditions). -All -transfers between-the -normal-and alternate No.- I- and -No---2~feeders take place at the 6.9 kV shutdown boards.

6.9 kV Switchgear C and D Contrj-l

The normal control power for circuit breakers 1712 and 2714 is supplied fromthe existing 125V dc vital battery board I: the

-79';s e ii~e .

8.2-10



WBNP-67

normal control power for circuit breakers 1812 and 2814 is supplied from theexisting 125V dc vital battery board II. This arrangement provides aphysically and electrically independent supply control power for eachswitchgear. The cables providing this control power have been uni qiielyidenti~fied as P and P. circuits. P' dciesat.ed eablez/-4irin; ahall be £oajar-a:;a
fz~arutdzz httz Rz deigne t- -d- R emie -rift!! be .siaJ/be441ute/

The alternate control power for circuit breakers 1712 and 2714 is supplied dLfrom existing 125V dc vital battery board III: the alternate control power cC.for circuit breakers 1812 and 2814 is supplied from existing 125V dc vital t
battery board IV. These cables have been routed such that with eitherbreakers 1712 and 2714 or breakers 1812 and 2814 receiving control power fromthe designated alterniate source (and with the other breaker pair receivingcontrol power from the normal source) physical and electrical independence of 0'control power for each switchgear is maintained.z

LA

Manual control of the circuit breakers is provided on the electrical controlAboard in the main control room where theC

8.2- l0a
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Regulatory Guide 1.6

Regulatory Guide 1.6 requires that 'Each ac load group should have a
connection to the preferred (offsite) power source. A preferred power source
may serve redundant load groups.'

Regulatory Guide 1.322

Regulatory Guide 1.32 states that 'Criterion 17 delineates the design
requirements regarding availability of power from the transmission network.
Accordingly, a preferred design would include two immediate access circuits
from the transmission net-work. An acceptable design would substitute a delayed
access circuit for one of the immediate access circuits provided that
availability of the delayed access circuit conforms to General Design
Criterion 17.'

Each of the above requirements and the provisions included in the design to
meet then is addressed in the discussion which follows:

The discussion is arranged in two parts:

(1) Physical measures for achieving independence and physical measures
taken to minimize the likelihood of failures of portions of the
offsite power system inducing -failure of the other power sources and

(2) functional provisions for achieving adequate capacity, capability, and
availability; functional measures taken to minimize the likeli hood of
failure of portions of the offsite power system inducing failure of
other power sources.

Physical M{easures

The common station service transformers (GSST) and buses are connected and
arranged to provide two physically independent olffsite power circuits (OS?) to
the onsize (Class 1E) distribution system. Gon 96P e~reuie ist de2nee n
the aeihzpr CS? 9ireui-t izd,.t . Circuits designated P and R are routied
in separate conduits and trays to assure physical independence. ene prfe-ed

OZ is eete-- B wiz:e e he sther areferee -- Ie
eir:Utta isz zz.,nzteee thrzuh Zz ndC Non-segregated phase buses are
used to connect the secondaries of CSSTs C and D to switchgear C and
switchgear D, respectively.Ath~e outdoor portions of the buses, are
weatherproof and equipped with 120V, single-phase heaters to maintain the
temperature inside the housing at least 5GC above outside temperature. The
conductors are fully insulated with flame-retardant material, bus supports are
flame retardant and the metal enclosures will prevent any arcing fault in one
bus from damaging the other bus.

Switchgear C and svitchgear D are connected to the 6.9-ky shutdown boards by
cables arranged to provide two physically independent sources of offsite
power. The cables 1 00-4.11.r ..,;Aj /ar G 3 #ei-

8.2-.
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other. All buses are provided with gas-resistanc. seals at entry to the
switchgear.

Functional Measures

CDC 17

Each of the two 161 kV circuits providing offsite power to Watts Bar Nuclear
Plant is supplied through two power circuit breakers connecting with separate
sections of the main bus in the Watts Bar Hydro Plant switchyard. The two
overhead transmission lines are routed to minimize the prob~ability of their
simultaneous failure. Each 161-kV line terminates at a pair of 161 - 6.9 kV
common station service transformers (A and D, and B 'and C, respectively).
Each pair of transformers, as well as the buses and cables that are used to
connect them to the onsite power (standby) distribution system at the 6.9 kV
shutdown boards are physically and electrically independent.

Up~on any unit trip the affectedA6.9 kV shutdown boards are automatically
connected to the offsite power circuits v, ~co on station service transformer
(CSST) C or D, with one power train or~ i connected to each transfýormer
through the 6.9 kV shutdown boards alternate No. 1 supply breaker. if a loss
of power from either CSST C or D occurs under these conditions, the affected
6.9 kV shutdown board loads will be sequencially loaded onto their respective
diesel generator.

For an acceptable range of 161 kV grid conditions, either offsite Dower
Circuit can start and supply all electrical equipment that would be suppli-d
from the Class lB distribution systems for -a design basis accident in one untt;:
and concurrent full-load rejection in the other unit (via transformers C or
D), and power at least half of all running 30P loads through transformers A or
3. For this event, transformer C or D would be operating within its CA razing
and adequate voltage would be supplied to the safrety- related buses. When the
6.9 kV shutdown boards are being- suDnlied from transformers C and D, the 1bad
on transformers A and 3 has little or no effect on the 6.9 kV shautdown board
voltage. A load shedding scheme is provided that would reduce the BOP loads
if the 161 kV transmission system experiences any system problem that
precludes the supply of adequate powerX -4 4-4,e

lový9,,4.s IL & Z
The 6.9 kcV shutdown boards are provided with loss-of-voltage relays that
inittate tran~sfer from the normal (6.9 kV unit: boards) supply, to the common
station service transformer C or D alternate supply, to the standby (diesel
generator) power supply, in that order of preference. Unit generator trio
signals cause automatic fast (6 cycles or less) transfer from normal supply
(unit board) to the alternate power supply. If the standby supply is
paralleled with one of the other power supplies for testing, loss of the
standby supply would cause reverse power relays to trip the standby circuit
breaker. ii an aeeidefte sig~l is initiatzd duari;ng tzcin of-0 ~~

e he parallel eenneeeicn iz -~ ----- elly- brzkeft, an~d the 81nzItz
diz~ibutzr. yseem ffeeuLm..d toe ethoe ~rt

AJ
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INSERT FOR ESAR PAGE 8.2-15

Insert the following between the third and fourth paragraphs (FSAR page 8.2-15):

This load shedding scheme reduces the BOP loads by tripping selected loads if both
Unit 1 and Unit 2 generators are tripped and a 161kV transmission system
contingency exists. A 161kV transmission system contingency is when either the
SQIN line or Rockwood line is out of service. Initiation of the load shedding
scheme is accomplished automatically by undervoltage relays and both units'
generators tripped or by the operator selecting the 161kV system contingency
switch mode and both units' generators being tripped. The WBN operator will
manually select the 161kV contingency position on the normal/l6lkV contingency
switch and anytime both generators are tripped the load shedding circuits will
immediately initiate a load shed command. Two reactor coolant pumps and two 6.9kV
unit boards per unit are tripped by the load shedding scheme when the above
conditions exist. Tripping of these loads will result in a significant reduction
(50 percent of the reactor coolant pumps and unit boards) of the station load.

@-The load shedding scheme consists of two redundant trip and lockout circuits for each
-circuit breaker receiving a load shed command. The redundant load shedding circuits are
located in different 6.9kV start boards. One load shedding circuit associated with CSST
A is in 6.9kV start board A, and the other which is associated with CSST B is in 6.9 kV
start board B. Control power to the redundant auxiliary power system (APS) load
shedding circuits is provided from separate 25OV dc batteries/battery boards. APS load
shedding circuit 1 receives control power from 25OV DC Battery 1 via 250V Turbine
Building Board 1 and APS circuit 2 from 250V DC Battery 2 via 25OV Turbine Building
Board 2. Loss of control power to either 25OV Turbine Building Board initiates

__ automatic transfer from the normal dc supply to the alternate dc supply with
annunciation that auto transfer has occurred. This maximizes the ability of the load
shedding scheme to operate if grid and generator conditions warrant such operation.

SLoss of the of~fsite supply would cause the instantaneous overcurrent relay to trip the
standby circuit breaker, the loss of voltage relays to trip the supply breaker and
loads, and subsequently the diesel generator load sequencer to load the shutdow-n board
with the non-LOCA loads. If an accident signal is initiated during testing of the
standby supply, the parallel connection is maintained unless loss of offsite power
also occurs. Should a LOCA and a loss of offsite power occur when the diesel
generator is parallel with the grid under test, the same sequence of events take place
as loss of offsite power except the diesel generator sequencer will load the accident
loads. Only one diesel generator will be in the test mode at any given time.
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31*1potz :h ~fz y r l~ic d ~Therefore, lo~ss of any pnsice powergeneration will not prevent the distrilbution system from being powered fromthe offsiza circuits.

Common station service transformers C and D both have two 6.9 kV secondarywindings. One secondary of each tran~sformer is the first alternate powersupply for one 6.9 kV shutdowrn board in each unit. The other secondary is thesecond alter-nate power supply for the other 6.9 kV shutdown board in eachunit. The impedance between the two 6.9 kV secondary windings is more than 95percent of the sum of the H to X and H to Y winding impedances, (H refers tothe prima:-1 winding).. The loading on one 6.9 kV winding has little effect onthe voltage at the other winding, although this effect was considered inestablishing grid interface requirements.

Overcur-rent relaying and loss-of-voltage relaying for the shutdown boards arecoordir-ated so that a faulted or overloaded bus will not be transferred fromone preferred power circuit to another because of depressed voltage resultingfrom the f~ault or overload. For the range of grid conditions identified asatceptable, loss of power from one offsite power circuit, whether from failureattetransmission grid interface, failure of- any part of the prefer-red powercircuit itself, or failure of part: of the onsite distribution system, will notcause lost or degradation of the other offsice power circuit.

(CSLC and D switchgear and to 6.9 kV shutdown boards A-A and 3-3 ens scomplan ithC * G.1DC-17, i.e., a loss of control power will not res in a-loss of power STs C and D).

CSST C switchgear (circ,'- breakers 1712 and 2714.) a .9 kV shutdown boardLk-A feeder breakers 1716, 1L and 1932 receiv ormal control power from1215 VDC vit;al battery board (VBB - CSST D -it:chgear (circuit- breakers 1812Sand 2814) and 6.9 kV shutdown- board I feeder breakers 1726, 1728, and 1934receive normal control power from -VDC !I. A design basis loss of V331and a single failure of VB317 lost of control er) will result in theinabilit-c oatmtia-ti CSSTs C and D s-witcan, r and wilIl inhibit theaut~omati-c transfer 6.9'kV shutdown boards LA-A and 13- to the CSSTS . nhdoes not, howe -, result in loss of of-fsjte Dower; breakers - 2, 2714, 1812Q and 281-4 -amn in their normally closed position and breakers 17 1932,178 nd 2.934 may be manu~ally closed as necessary. Thus, TVA is i~n _'

Regulatory1 Guide 1.6 has been immlemented by providing each a.c. load groupwith a connection to each of thepDreferred source circuits. Figure 8.1-2indicates that redundant power trains in each unit are fed from differentpreferrzed source circuits. The
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INSERT FOR FSAR PAGE 8.2-16

Replaice the thirdi a;nd fourth Daragraphs (:SAR page 8.2-16) with the following:
The design of the control power feeders to common statinsrietasomr
(CCST) C and D switchgear and to 6.9kV shutdown boards A-A and B-B ensurescompliance with GDC-17, i.e., a loss of control power will not result in a loss ofpower from CSSTs C&D which provide ac power to Train A and Train B shutdown boardsrespectively. Speci-fi cally, con-mon switchgear C that normally provides ac power toTrain A 6.9 kV shutdown board receives control power from the vital battery thatprovides control power to the Train A shutdown board. Similarly, the control power-to common switchgear D is from the lZ battery that provides control power to TrainB shutdown board.

CCST C switchgear (circuit breakers 1712 and 2714) and 6.9 kV shutdown board Lk-Afeeder brea-kers 1716, 1713, and 1832 receive normal control power from 125 VDCvital battery board (VBB) i. CCST D switchgear (circuit breakers 1812 and 2814)and 6.9kV shutdown board 13-B feeder breakers 1726, 1728, and 1934 receive normalcontrol power From 125 VDC VTBBII. A design basis loss of VBBI or a single failureof VBBII (lost of control power) will result in the inability to automatically tri-;pCOSTs C or D switchgear, respect-ively, and will inhibit the transfer of thecorresponding 6.9kV shutdown- board imt-il manual transfer to the alternate controlpower source is accomplished localIly at the swittligear. This does not, however,result in loss of of~fsite power; breakers 1-712 and 2714 on common switchgear C or1812 and 2814 on common switzhgearl D will- remain in their nior~mally closed position.
Th .on-=- control power circuits from the vtlbteybad 

ocmoswitclagear C and D have redun,,dan~t protection (break'er and fuse) in the event off afailure. Selective coordination exists between the non-2-7 an1d Class 1-i~cutthat are -fed frc-m each of t-he vital battery boards. Thus, failuare of all of-t'non-lE control -Dower ci~rcuits on the vital battery boards will not have any effecton the 1: circuits or battery boards, 71A *is in full 'compliance with GDC-17.
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boards, 6.9 kV RCP boards, and the associated 6.9 kV buses were procured inaccordance with certain TiVA standards and industry standards. TVA
specifications require conformance of this equipment to such standards as thefollowing. The overall construction, ratings, tests, service conditions, etc.,are required to be in conformance to ANSI C37.20 and NEMHA SG-5; the power Gcircuit breakers are referenced to ANSI C37.4 through C37.9 and NE.MA SG-4;
associated relays are specified to conform to ANSI C37.1, instrument
trans.formers to ANSI C57.13 and NEHA EI-2 and wiring to IPCE-A S-61-402 and
NEMA WC5.

The design of the equipment arrangement was also implemented to comply withGDC 3 for fire protection and with GDC 18 and Regulatoryf Guide 1.22 for each
of periodic tests and inspections.

Criterion 18

General Design Criterion 18 requires that the offsite power circuits be
designed to permit periodic inspection and testing to show:

a. "The operability and functional performance of the components" of the
circuits,

b. The operability of the circuits as whole systems, and

C. "Under conditions as close to design as practical, the full operation
sequence that brings the system into operation."

The offsite power system has been designed to permit appropriate periodicinspection, and testing. Transfers -from the normal -supply to the preferred G2(offsi.te)'suDvly or from the preferred supply to the standby supply may bemanual or automatic. Testing of these transf'ers while the nuclear unit is atpower could result in transients that could cause tripping of the reactor orturbine. For this reason, testing of the manual and automatic sequence will beperformed by causing a transfer from the normal supply to the first alternate(preferred) supply. Transfers from the normal to the first alternate supply isrequired to satisfy GDC 17 and will be tested at intervals specified in the 5technical specifications. Testing of the transfers 'from the normal supply to 5the second alternate (preferred) supply, and from the first alternate(pr-eferred) supply to the second alternate (preferred) supply may be performedby TVA for economic reasons at intervals specified by TVA. 's-c1 ex~'s+ýIc.. *'1V;-dU._1; C: +4,4 1o4, _Se'a c ',*ci'cýs P-7c/!j* '2/A 744c /co&o8.2.2 Analysis 
7ý 4P~;J 7"4e. gAct ioCbee7j' 2 b /2

Each 161 kV circuit and it's two associated transformers has sufficient
capacity and adequate voltage to supply the essential

8.2-17
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the onsite electric power system for the loss of both WBN nuclear units or the
loss of the 500kV lines connecting both of these units into the transmission

Ssystems, or the loss of one WBN nuclear unit and 
either the loss of the next

l argest generating unit on the system or the loss 
of the most critical 500kV

t ransmission line.

safety auxiliaries of one unit under loss of coolant accident conditions in
addition to the power required for shutdown of the non-accident unit. Figure
8.2-8 shows the station service condition when normal power for the-operation
of the nuclear units is supplied from the unit stations service transformers.

Physical separation of lines, primary and backup protection systems, and a
strong transmission grid minimize the probability of simultaneous failures of
offsite power sources. Results of steady-state, transient stability, and
inertial pickup studies .1 ow that the offsite power sources remain intact and axle-

SUF .7 A. A LJ7 r sW ystem Per the .less

into the transminnizn system and the 1966 eof thc noxit largest generating uni
ori the system, or the lessi of tEhe mzt er-Itieal 500 163J trarnMigrionp linp. The
effect on the offsite power system resulting from the lass of the largest unit 6
on the system is illustrated in Figure 8.2-8a, Sheets 1 and 2.

Transient stability studies included conditions of three-phase faults on
transmission lines connecting the nuclear units into the transmission system.
Studies of these faults included stuck-breaker conditions in which one nuclear
unit and its 500 kV lines were disconnected automatically from the
transmission system. The results of these studies are shown in Figure 8.2-8a,
Sheets 3 through 12. These plottings show the voltage and frequency of the 63
offsite power system during and following these disturbances. Transient
stability studies of the 161 kV system supplying preferred power to the
nuclear plant included three-phase faults, stuck-breaker conditions, and main
bus section interruptions.

Due to the large number of diverse generating units and strong
interconnections, the likelihood of an outage of a sufficient part of the
transmission system to cause the loss of all sources of offsite power is
considered to be extremely remote. An example considered to be the most severe
condition of postulated transmission disturbances is one in which one nuclear
unit is under loss-of-coolant accident conditions during the time when power
is required for shutdown of the other non-accident unit. The study of this
contingency shows that the transmission system remains stable with negligible
disturbance to the sources of offsite power supply as indicated by the Watts
Bar Hydro 161 kV bus voltage and frequency response cur-ves in Figures 8.2-9
and 8.2-10.

System Operation

Each 6.9 kV shutdown board can be powered through any one of four shutdown
board supply breakers. For unit startup and normal operation, power is
supplied from the 6.9 kV unit board circuit, the breaker shown normally closed
on Figure 8.1-2a. Shown normally open are the breakers connecting the first
alternate (preferred) and the second alternate (preferred) offsite power
circuits to the shutdown board (via common station service transformers C and
D), and the breaker connecting the shutdown

8.2-18
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second sequence is long enough to allow operator action but will not result in
damage to connected safety-related equipment. At the end of 'Live minutes if
the degraded voltage czondition has not been corrected, load shedding will be
initiated and the shutdown board subsequently transferred to its diesel
generator.

To protect the Class lE equipment from a sustained over-voltage, each of the
two 6.9 kV Class 1E buses per unit are provided with a set of two instanta-
neous solid-state overvoltage relays. These relays are arranged in a
one-out-of-two coincidence logic which will annunciate in the main control
room. The relays will have a nominal voltage setpoint of 7260 volts ± 1
percent (110 percent of motor rated voltage with a time-delay of 300 seconds).
The operator will take the necessary action to reduce the voltage.

The loss of voltage load shedding relays are not bypassed when on diesel
power, but will remain in the circuit at all times. TVA"s basis for retention
of this -feature is that it: provides for automatic resequencing of the loads
following any temporary loss of bus voltage. Since the loss-of-voltage load
shedding rel.ay set~oi .nt is fixed at 4860 volts ± 5 percent (70 percent of
nominal) with an inverse time delay, the starting of the largest driven load
will not cause actuation o f the load shedding feature. Therefore, the
operation of the load shedding relay system is:

1. To shed the loads to prevent overloading the diesel generator.

2. Allow the diesel generator to recover to rated speed and voltage.

3. And reconnect the loads in proper sequence.

Overcurrent and di ffe rent ial overcurrent protective relays are provided for
eacn shutdown board to lockout all supply breakers if the loss of voltage is
caused by overload or an electrical fal.This prevents transfer of a fault
bet-ween of'fsIze power circuits or to the diesel generator. This minimizes the
probability of losing electrical power from the transmission network on the
onsite electrical power source.

In the event of a fr~ss of Voltage on either 6.9 kV start ýusA or 3 or a 161
kV transmission system contingency (load shedding trip circuits are manually
enabled) and both unit 1 and unit 2 tripped, the load shedding scheme will be
initiated. This load shedding scheme will trip off part of the B0? loads.
The alternate supply breakers on 6.9 kV unit boards 1C, 13, 2C, and 23;
6.9 kV RCP boards IC, 1D, 2C and 2D; and 6.9 kV common board A, panel 16 -will
be tripped and locked out. The load shedding scheme is armed at all times and
two redundant trip and lockout 6ircuits are provided for each circuit breaker
being load shed. .These redundant circuits have coincident logic features to
minimize the probability of failure to operate and spurious trips. Functional
test capabilit~y is built into each load shedding circuit. The test features
allow independent testing of each circuit while maintaining the load shedding
feature of the ci rcuit not undergoing testing. 7;,.

8. 2-2 0
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w shutdown board starts the diesel generator and initiates (after an additional3.5 seconds) logic that trips the normal or alternate feeder breakers, all6900V loads (except the 480V shu tdown board transformers), and the major 480Vloads. Table 8.3-2 shows the loads that are automatically stripped. Figures8.3-6 thru 8.3-13 show the load stripping schematically. When the dieselgenerator has reached rated speed and voltage, the generator will beautomatically connected to the 6.9 kV shutdown board bus. (Refer to Figure8.3-14.) This return of voltage to the 6.9 kV shutdown bus initiates logicwhich connects the required loads in sequence. Table 8.3-3 shows the order ofapplied loads. The standby (onsite) power system's automatic sequencing logicis designed to automatically connect the required loads in proper sequenceshould the logic receive an actident signal prior to, concurrent with, orfollowing a loss of all nuclear unit and preferred (offsite) power.

There are no automatic transfers of board supplies between redundant powersources. All 480V shutdown boards and all motor control centers have alternatefeeders to their respective board buses. Transfers between the normal andalternate feeders are manual. Some manual transfers of loads between powertrains are used. These transfers are tabulated in Table 8.3-10. I~
All circuit breakers supplying the alternate feeders for the manual transfersi.n Table 8.3-10 [with t~he exception of the spent fuel pit pump C-S, the 125Vauxiliary feed-eater turbine (A.FVT) dt manual transfer switch (units 1 and 2),and the 120V AY~'T AC manual transfer switch (units 1 and 2)]3 are normallyopened. The transer switches are mechanically interlocked to prevent closinga'switch in a manner to Darallel both feeds.iFor the components where powersupply alignment is critical (battery chargers, inverters, and componentcooling water pump C-S) the alternate feeder breakers are verified open inaccordance with the technical specifications For the other components (spentfuel pit pump C-S and turbine driven auxciliary feedwater pump control power)rwhere power supply alignment is not important; breaker positi;on verificationK
is not required.

A manual means of supplying power to the 480V Auxiliary Building common board(which is not normally supplied power from the diesel generators during acondition where offsite power is lost) is provided. Provi~ions have been madeto manually connect this board to the 480V shutdown boards 132-B and 2B2-3.This is shown in Figure 8.3-15. The purpose of these feeders is to providepower to operate the ice condenser refrigeration units, located on the 480VAuxiliary Building common board and glycol pumps, located on the 480VAuxiliary Building MCC B and C, during the unlikely condition of a loss ofoff'site power that exceeds 2 to 3 days. The two normal bus feeder breakersmust be moved from their normal compartments to the compartments which areconnected to the 480V shutdown-board~s 132-B and 232-B.

Sys temn Ins trumentation

Remote instrumentation of the 6.9 kV shutdown boards consist of

Breaker position for alternate feeders will either be alarmed in the main control roomwhen closed or will be verified to be open on a weekly basis unless analysis verifiesthat the alternate feeder and its source have the capability/capacity to carry the loadffor the worst case loading conditions.

8.3-6
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The events which initiate a safety injection signal are discussed in Chapter
7.

For test and exercise purposes, a diesel generator may be manually paralleled
with a normal or preferred power source. A loss of o 'ffsite power and-ea-se-e-ey
irnjzztien nq-ri-nl will automatically override the manual controls and establish
the appropriate alignment.

The diesel can be started by manually operated emergency start switches
located on the unit control board in the Main Control Room and Auxiliary
Control Room. (The diesel also has a local manual start switch as well asremote start from the Main Control Room for test purposes) . Automatic starting
is from an accident signal or a loss of voltage or degraded voltage signal.All automatic and emergency start' signals operate to deenergize a normallyenergized control circuit. These signals also operate a lockout relay thatremoves all manually operated stop signals except emergency stop and allprotective relaying on the generator except generator differential. Thel6ckout relay must be manually reset to return the D/C to its standby
alignment at the diesel generator relay panel in the diesel building or theADGU Building. A l~ae iI str ~thi prov-izded .tr :. u h

1-3 engine~ at idle speed fzr duratierns ef anleade~d eer at~en.Duigtntzo~rto any emergeney- signal- will eause--Othz zrgL-n te ge te full speed-anA

Internal combustion engines operate most reliably at the rating for which theyare designed. At extended light load operation, lube oil can be expected to
accumulate in the exhaust system.

Manufacturer's recommendations are that the diesel generators not be run forextended periods of time at less than 50% of continuous rated load. For allsituations, TVA has loads continuously available to the operator that exceed
50% of the continuous rated load.

The manufacturer has indicated that the diesel engines have been tested for
no-load operation for four hours.

After four hours of operation at less than 3 0 -percent load, the diesel
generator is run at a minimum of SO-percent load for at least 30 minutes.

After an accident situation when the diesel generator has run for an extendedperiod of time at low or no-loads, the load is to be gradually increased untilthe exhaust smoke is approximately twice as dense as normal. The increasingload is then stopped until the smoke clears. This procedure is repeated untilfull load can be carried with a clear exhaust.

A local idle start switch is provided by the diesel manufacturer to start and
run the engine at idle speed for periods of unloaded operation. The mode
selector switch in the main control room must be in the local mode for the
local idle start switch to be enabled. The local idle start switch circuitry
has normally open relay contacts from the normally energized control circuit
that is deenergized by the automatic or emergency start signals. Therefore,
during idle operation, any automatic or emergency start signals will disable
the idle start circuitry and will command the engine to go to full speed. As
part of the diesel generator testing required by Plant Technical
Specifications, proper function of this bypass circuit is ensured.

B.3-//i
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load, there is 6000-hour cumulative time limit. After the time limit has been 5
reached for a particular load level, this component will be replaced. If a $
unit is to be run in both the above load ranges, the 3000-hour time limit will
be used.

In general, after starting, the diesel generators will continue to run until
manually shutdown. However, there are protective devices installed to shutdown
a diesel generator automatically to prevent heavy damage i~n the event of a
component malfunction. These protective devices are listed below. Protective
devices marked with an asterisk (*) are operative at all times while the
others are operative only during the test mode of operation. These devices
must be manually reset before the engine can be restarted. The status and
operability of the trip bypass circuits can be tested and abnormal values of
all bypass parameters are~a~armed in the Control Room.

Generator

phase balance relay
reverse power relay
voltage restrained overcurrent relay
generator differential relay*
overcurrent relay
loss of field relay (there is no loss of field relay in the ADGU 5-7

protection scheme)

Engine

overspeed switch(*
Crankcase pressure switch
low lube oil pressure switch
high water jacket temperature switch

Only one diesel will ev-- be in the tes:.t mode at any one timef One diesel
generator may be stopped by its protective devices without jeopardizing the
safe shutdown of a unit during all postulated design basis events. The
protective devices will prevent excessive damage to a diesel generator and
p lant personnel will be able to return the diesel generator to its operating
state with a minimum of outage time. Also, the additional diesel generator is
available to be substituted.

The diesel -Can -be s-topped by manually operated emergency stop switches located
in the Mai 'n Control Room, Auxiliary Control Room, and on the diesel control
panel in the diesel building or ADGU Building. A manual stop switch is
provided in the Main Control Room for stopping the engine under normal
conditions. Under accident or loss of offsite power conditions this stop
switch is automatically disconnected from the stop circuit. The normal
stopping of the engine will position the hydraulic governor at the lower limit
and allows the engine to run for 10 minutes at idle speed (450 rpm) before
bringing the engine to zero speed.

-~~~~~~~~~~~~~~~ u-/es .~01 AI~a~e~C 1 ~+ 0 ~-I~.- 0 ' ~ejoE~eeI.,
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be calibrated, o~rthe instrument power board, circuit breakers will be
tested for proper tri oprtio fuses will be checked to verify that thesizes and types specified on the master fuse report have been installed, andthe board instruments will be calibrated. During plant power 'operations thevital 120V ac control power system will be periodically tested and inspected
to ensure its continued capability to perform its operation. The inverterswill be tested for their capability to transfer between the 480V ac normal
power source and the 125V dc emergency power source. The inverter andauctioneering equipment may be removed from service for inspection and test bysynchronizing and manually transferring to the maintenance power source. Thesurveillance instrumentation Will provide continuous monitoring of the system.

Vital Power System Load Data

Tables 8.3-11 through 8.3-18 list all loads supplied from the vital ac system.The basis for the load current data is indicated and was determined byestimation, or obtained from manufacturer's data. The capability of the vitala.c. system to supply power to its loads is verified by analyses in Section
8.3.1.2.2.

Design Bases and Criteria for Safety-Related Motors, Switchgear Interrupting
Capacity, Circuit Protection, and Grounding

The design bases for safety-related motors are the applicable Onsite PowerSystem design bases listed in Section 8.1.4. In particular, bases 1, 3, 4, 5,and 6 apply to safety- related motors. The criteria which are applied to motorsize, starting torque, and insulation are as follows.

Motor Size and .Starting Torcues

Each motor has adequate capacity and operating characteristics for all
conditions of starting and running which the connected equipment may impose.

The motor nameplate horsepower rating is not normally exceeded when theconnected equipment is operating at rated capacity. The motor horsepower
rating, based on nameplate or vendor data,may be exceeded on a continuousbasis up to its service factor rating for specific cases after a design reviewto ensure that the temperature limits of the insulation system are not
exceeded.

8.3-22
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certified to operate within the environmental requirement called for in the
design criteria. (Refer to Section 3.11). The arrangement of circuit e
interrupters and switches permits easy isolation of the installed assemblies
4for future test and maintenance purpose.

8.3.1.2.3 Safety-Related Equipment in Potentially Hostile Environment IL

Electrical equipment located inside containment has been designed to maintain QJ '
equipment safety functions and to prevent unacceptable spurious actuations.
All power cables feeding equipment inside containment are provided with kindividual breakers to protect: the power sources (both 17- and non-TE) from the,-..Z
eztrects of electrical shorts. Reactor coolant pumps have two circuit breakers. W
All other power cables are provided with a cable protector fuse which, in the-t
event of a breaker -failure, is designed to protect the containment 4)~
penetration. These breakers and protector fuses ensure that, should an w
electrical short occur inside containment, the electrical power source will .7
not be affected.

A failure analysis has been made on the ability of the electrical power (both
AC and DC) systems to withstand failure of submerged electrical components
Zrom the postulated LOCA flood levels inside containment (see Appendix 8A and
83). Some of the identified components are automatically deenergized in event
of- a LOCA. and ee-her eemp-,.e.- -- 6!i z. ztzde dur-n:ag~a-rma aper-a4a h

reminnK omoni~n-Wpowered from a Class 1l7 source z- Saar-ng a rýwz
--- -- were assumed to i- l: gh-- for the analysis.

The results of 'the evaluations indicate that the submergence of electrical
comnonents will not prevent the Class lE electric (either AC or DC) systems
zrom performing their intended safety functi4on -for the postulated submerged
condition.

A listing of major non- saf ety- related electrical components located inside
containment that may be inundated following a LOCA appears in Table 8.3-28

Salong with an explanation of the safety significance of the failure of the
eoui:Dment due to floodin~ In addition to the electrical equipment listed in
th'e tabe, the water levelinside containment may also flood non-
safety-rlelated local control stations, electrical sensors, electric motors for
motor operated valves, and electric solenoids for air-operazed valves. The
flooding of this equipment will not affect the plant sa.fety. All local control
stazions: located inside containment, are provided with manual" throw switches-
located outside containment at the motor control center. These manual switches
are used to remove control power from the local control stations during normal
operation. In order to utilize the local control station-s during, operating
conditions where containment access is permitted, the manual

L The components listed in Table 8.3-28 are automatically de-energized by the
accident signal and the accident signal must be reset to remove the automatic
trip signal from each component. Testing to ensure the operability of all of
the components used in the design for automatic de-energization is performed
in conjunction with the test which verifies ESFAS actuation circuitry.
Acceptance criteria f'or this test is that all devices will assume their
accident conditions and maintain those conditions after the accident signal is
reset. This test is performed every 18 months.

8.3-33
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The assemblies are capable of maintaining containment integrity when subjectedto a borated water spray solution of approximately 2000-ppm boron as boric
acid and sufficient sodium to bring the pH to 8.0 to 8.5.

The penetration assembly is capable of continuous operation at the normal
environmental conditions listed below:

Inside Outside
Parameter Containment Containment

Temperature 30 to 150*F 30 to 125*F
Pressure -2 to +2 psig -2 to +2 psig
Relative Humidity 20% to 100% 20% to 100%
Accumulated 1 x 10' rad 5radiation dose

Underground Cable Installation

The design and installation of the underground cables conform to theapplicable requirements of General Design Criteria 1, 2, 3, 4 and 17 andSection 5.2.1 of' IEEE Std. 308-1971. Compliance to the CDC's is discussed inSection 3.1. Also, conformance to GDC 17 and IEEE Standard 308-1971 is
discussed in Sections 8.2.1.8, 8.3.1.4, and 8.3.1.2.1.

The Class 1! cables between the auxiliary building and the diesel generatorbuilding, and the intake pumping station are installed in seismic Category Istructures. Figure 3.8.4-37 shows the physical location of the seismicCategory I manholes and duct runs (conduit banks); and Figures 3.8.4-38
through 3.8.4-46 show the details of these structures. A description of thesemanholes and duct runs is given in Section 3.8.4.1.5. The Class 1l7 cablesbetween the diesel generator building and the ADClJ building are also installed 5i~n Category I structures.

mod faltm ei1-,etdn- sse. oee h ee1 -~ di~:zizr ~llz ozaratlia she redtL-~d~anc :;lz. he maig-h381z `Xe
weterteight eezvrs and are prz9'4ded w4ith sump pumps.

Cables are designed to operate in wet conditions. The Class 1-7 cables requiredto operate the plant in the -Flooded condition are continuous or provided witha water-proof splice in., th .. sly Leelzz czi .z ear rthoG &'c P74nCables have been tested at the- factory by the manufacturer according to TVAstandard specifications, which includes tests in submerged conditions, such as
E~Conduit duct bank runs are generally long runs which can exceed standard cable reellengths, thus requiring medium splices. The long runs may also cause cable pulltension to be exceeded unless the pulled length is shortened by splicing shorter cable-sections together. Manholes in conduit duct bank runs provide the same function asjunction boxes in other conduit runs by providing a cable pullpoint and a location forcable splices. Manholes are enclosed structures with very limited space and the cabletray raceway in the manhole provides support and protection of cables and splices fromdamage while in manholes. Also, redundant cable divisions are either installed inseparate manholes or in the same manhole with a concrete barrier between the- divisions. Sump pumps with level switches for automatic pump operation are located inthe manholes to prevent water accumulation due to leakage into the manhole. Manholeswill be included in the plant surveillance program and will be inspected every 12months for sump pump operability and flooding.
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associated and non-Class IE cables provides a reliable means of meeting the
intent of Regulatory Guide 1.75 to not degrade Glass IF- cables:
1. A circuit breaker and fuse in series
2. Two circuit breakers in series
3. A single fuse

All of the installed protective devices and those added to further protect theassociated and Non-Glass IE cables are of a high quality commensurate withtheir importance to safety.

A majority of the associated circuits analyzed have either two protectivedevices provided or the calculated short-circuit current is effectivelylimited to a value less than the conductor's continuous current rating. Theremaining eighteen a~ssociated circuits have only one protective device, Ofthese circuits, sixteen are-'-rocected by a fuse and two by a circuit breaker.Where practical, an additional protective device has been added to these twocircuits protected by a single circuit breaker; otherwise the single circuitbreaker is being tested in accordance with the plant's technical
specifications.

Non-Glass TE power and control cables routed in nondivisional tray, notmeeting Regulatory Guide 1.75 separation requirements, similarly have one ofthe protective-schemes described above. Othervise, the single circuit breakerthat protects each non-Glass 1E power or control cable is tested in accordance~..3.3(~)with the plant's technical specifications.

There are certain safet-y-related components, such as the component cooling
water pump G-S and the steam turbine-driven auxiliary feedwater pumps lA-S aridI 2A-S, which receive power From redundant divisions (channels or trains)through manual transfer devices. In addizion, there are certain safety-related components, such as the additional diesel generator unit (ADGUJ), andthe fifth vital battery which are capable of supplying power to redundantdivisions (channels or trains) through manual transfer devices. Thesecomponents will have suffix S added to their labels. A suffix S will be addedto their respective raceway and cable designations. The S cables from thetransfer device to the component require s pecial separation and are routed inseparate raceways with no other circuits wi th the folwnecptn. Gbswith a suffix S may be routed together provided the following two conditionsare satisfied: (1) voltage levels are compatible, and (2) circuits aredesigned such that-under--any-design basis event all cables in the raceway willalways be of the same divisions (channel or train) where energized. Thesecircuits are identified by a

The electrically operated circuit breaker and molded case circuit breakersactuated by a fault current and installed as an isolation device will have atleast 10 percent of each type of breaker tested every 18 months and will havethe recommended maintenance performed on 100 percent of the breakers withinthe past 60 months. For any breaker failure or breaker found inoperable, anadditional 10 percent of that type breaker will be tested until no morefailures are found or all electrically operated circuit breakers of that typehave been tested. The tests will ensure operability by simulating a faultcurrent with an approved test set.
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three operation conditions for which load values are tabulated. The 135'Vcolumn indicates actual loads expected while the battery charger (set at"floac voltage") supplies the battzery board load. The 125V column representsthe actual loads expected with zhe battery board being supplied from the vitalbattery (480V ac unavailable), at its normal charged state. The 105V columnrepresents the actual loads expected with the battery board being suppliedfrom the vital battery (480V ac unavailable), at its minimum charged state.The actual load current during an ac power outage will depend on the dischargestate of the battery. This subject is also treated in the section on Testsand Inspections. Loads are assigned to the systems according to the loads'divisional requirements. Four divisional loads are assigned to the fourchannels, two divisional loads are assigned to Channels I or III and II or IV.The loads primarily associated with unit 1 are, assigned to Channels I and 11while loads primarily associated with unit 2 are assigned to Channels117 and TV, Nondi.visional loads primarily associated with unit 1 are assignedto Channels I or IT. Similarly,, nondivisional loads associated with unit 2are assigned to Channels III or TV. Nondivisional loads that are primar ilyassociated with plant common services are distributed among the four channels.Some loads have a normal and alternate feeder. The normal Ifeeder- is from onechannel while the alternate feeder is from another channel. These loads arelisted in Tables 8.3-19 through 8.3-26. The transfer of the loads between thetwo feeders is manual and is interlocked to prevent paralleling the redundant
power sou-rces.

.a~ximum steady state dc loads (during battery recharge -following an ac outage,the -inverters and lighting loads are supp lied from ac power) for each channelare supplied from a battery charger when it has either normal or standby acpower available from the 480V shutdown boards. If the normal charger isunavailable, the loads are su~plied f' rom either the associated battery or aspa-re charg-er which can be manually connected to the battery board.

125V Diesel Genera tor Batteries lA-A. IB-B. 2A-A. 2B-3. and C-S

Reference: Figure 8.3-46

Eh e e-s-ei ee4 4i e -qe . - ; :! i u l n g is az o

For a detail description of the 125V diesel generator battery system refer tothe paragraph on diesel generator control power in Section 8.3.1.1.. Also,.statements of compliance of -the 125V diesel g .enerator battery system with theapplicable GDCs, re~gulatory guides, and IEEE standards are included in Section8.3.1.1.
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all eehers. The hieati~ngE a~nd setltn yszamrc arc dasignd teProvide an
ambazrnc reem eemi Ar-Aur b ~Q--an 60)*r and- 104 * a~nd .:; m~aximAJ Q rolaciXohid

Normal DC SuDD1lv

Reference: Figure 8.1-3

The normal supply of dc current to the battery boards is from the battery
charger in each channel. Each charger maintains a floating voltage of
approximately 135 volts on the associated battery board bus (the battery is
continuously connected to this bus also) and is capable of maintaining 140
volts during an equalizing charge period (all loads can tolerate the 140 volt
equalizing voltage). The charger supplies normal steady state dc load demand
on the battery board and maintains the battery in a charged state. Normal
recharging of the battery from the design discharged condition can bee accomplished in 12 hours (with accident loads being supplied) felew.½.g-.
39O .mZnt: ae power etea and in approximately 36 hours (with normal loads
being supplied) following a 2-hour ac power outage. Two spare chargers are
available for the four channels (one each for two channels). Each spare
charger can be connected to either of its tnwo assigned channels. It can
substitute for or operate in parallel with the normal charger in that channel.

AG power for each charger is derived from the station auxiliary power system
via two 480V ac 3-phase circuits which are physically and electrically
independent. Each circuit has access to a preferred (offsite) and a standby
(onsite) source. If the normal circuit supplying a charger is unavailable,
the alternate circuit is selected by a manual transfer. The transfer switches
are mechanically interlocked to prevent closing switches in a manner to
parallel both foods. The alternate 480V feeder breakers are verified open in
accordance with the technical specifications. Each charger is equipped with a
dc voltmeter, dc ammeter, and charger failure alarm. Malfunction of a charger
is annunciated in the M'ain Control Room. Upon loss of normal power to a
charger, each may be energizzed from the standby power system.

The charger is a solid-state type which converts a 3-phase 480V ac input to a
nominal 125V dc output having it rated capacity of 200 amperes. Over this
output current range the dc output voltage will vary no more than +1.0%. for a
supply voltage amplitude variation of +7.5% and frequency variation of + 2.0%.

Some operational features of the chargers are an (1) an output voltage
adjustable over the range of 125 to 140 volts, (2)equalize and float modes of
operation (the charger normally
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Comaonen,_I ,o carti on

125V Vital Distribution Board V

125V Vital Distribution Panel A

125V Vital Distribution Panel B

Panel 0, Battery Board I

Panel 0, Battery Board II

Panel 0, Battery Board ill

Panel 0, Battery Board IV

Auxiliary Bldg, A5-T, El 772

Auxiliary Bldg, A.5-R, El 757

Auxiliary Bldg, All-R, El 757

Auxiliary Bldg. A5-R, El 757

Auxiliary Bldg, A.5-R, El 757

Auxiliary Bldg. All-R, El 757

Auxiliary Bldg. A12-R, El 757

Thus, the s-ystem design, equipment location, separation, and redundancy assure
ability to meet the requirements for the applicable accident events described
and evaluated in Chaoter 15 and is in full compliance with INRC General Design1
Criteria 17 and Regniatory Guide 1.6, revision 0.

The norza! or Dreferred power source to each distribution board is :rom c:he
battery charger which is suunljed from either one of two 4 80-volt ac shutdour
distribution boards. The battery

Analysis ot" Vital 1275-Volt, DC System for Compliance to Reogulatory Guide
1.31 Position C2

Trhe followingj'a results 'were obtained in an analysis of the vital l25-volt
dc System with respect to position C2 of Reguatoy Guide 1.81 (each item
is addressed in the order it appears in position C2 of the Regulatory
Guide):

a. Watts Bar is a two-unit plant.

o-t

8.3 - 6 2a

'e, 5, 5 -I



INSERT FOR FSAR PAGE 8.3-62a

b. The vital 125-volt dc batteries are designed to supply all connected
loads. This includes the safety system loads energized by a
spurious accident signal (single failure) in a non-accident unit
concurrent with the safety loads energized in an accident unit.
Therefore, assuming a loss of offsite power, a false or spurious
accident signal in the non-accident unit concurrent with an accident
in the other unit will not preclude the vital 125-volt dc system
from performing its intended safety function.

c. Assuming the loss of off'site power, a design basis accident in one
unit, a full load rejection in the other unit, and a single failure
(loss of a vital battery), sufficient capacity is available in the
remaining vital 125-volt dc batteries to support a safe and orderly
shutdown of the plant.

d. Only one of the four vital 125-volt batteries will be removed from
service for maintenance or testing at any one time. Therefore, this
condition will not preclude the ability to safely shutdown both
units, assuming the loss of offsite power.

e. No interface between the unit operators is required to meet items b
and c. above since the batteries are designed to supply all
connected loads for the events identified in b and c.

f. Status indications for the vital 125-volt dc system are provided in
each unit's main control room (IMCR).
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p.3. 1.7.1

serves as an emergency source in the event the battery charger source is lost
or is inadequate for the load required. The total design load for each board
with 480-volt ac available is shown by Tables 8.3-19 through 8.3-22. The
primary charger supplying each board is of more than ample capacity to supply
load currents and maintain full charge on the battery. The total design load
for each board with the 480-volt ac unavailable is shown in Tables 8.3-19
through 8.3-22. Since each battery has an emergency 2-hour rating of 686
amperes (712 amperes for vital battery V) at 60*F with a minimum of 105 volts
(108.5 volts for vital battery V) dc at the battery terminals and1 .he sea--tp 5~~~n~3 h-ý-Jýirl"~ h' O "r., the battery capacity far exceeds
the maximum design load requirements for each-..board.

;arch a-ron-ial loiad has a rzedundant &;apply ":irh in elo'-trzi- ly arofrn
it EI,ýr zt ippjl. The supply eables eirz reutti se as ze provide opot
physl1iral opar-azion _fr-cm ehz s... a sppli:.s ea each lan.d. :;he everal tisg 0
the systaim (Incliading battzries. charbe.r., disteiLbutio. bors and abli.~n

teed: cirenarui fauir- c frate ehrmtepiz i u"

The load demand from battery boards I, II, III and IV can be grouped intoJ
essentially three categories for analysis purposes. These are (1) the vital
inverters, (2) 6900- and 480- volt shutdown board control power, and (3)
miscellaneous control and instrumentation loads. The output fuse and breaker
trip ratings and trip times are coordinated to provide protection and
isolation for the cables leaving the board.

Refer-ring to Figure 8.1-3, it can be seen that each of the three groups of
loads are supplied from the main bus through a fuse to a stub bus from which
the power is delivered to each load circuit via a molded-case automatic
circuit breaker. Each stub bus may supply one or more breakers. Figures 8.3-37
through 8.3-40 show the exact circuit distribution. Each breaker and fuse has
a current interrupting rating greater than the maximum short-circuit current
capability of the battery and charger combined. Each breaker and fuse is sized
in accordance with circuit requirement. The interposing fuse between the main
and stub buses not only provides high-speed clearing for a very severe
close-in feeder -fault, but it also provides redundant protection of the feeder
in the event an

---- Each dc control bus on the 6.9kv and 480V shutdown boards has a normal and
alternate supply. The alternate supply is redundant and electrically separate
from the normal supply. The normal and alternate power supplies for Train Ashutdown boards control buses are batteries I and III and for Train B shutdown
boards batteries II and IV. The supply cables are routed so as to provide
complete physical separation from the two supplies to each load. The overall
design of the system (including batteries, chargers, distribution boards, and
cabling) incorporates sufficient capacity and capability Ito deliver the maximum
design load currents required at each remote point and also to clear any
possible short-circuit fault currents.

8.3-63
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Table 8.3-27

VITkL. 125V D.C. BA=TRY LOSS CONMURZEI WITHf LOSS OF OrTSIT-X POWER

Bat t e v

I

D.C. Control Power Failure Effect

'A' Train Class 1-! Power System
(Unit 1,1L ~ .4Z)

TI 'B' Train Class lE Power System
(Uni t 1-j bý V.;-f + z)

'A"Train Class lE Power System

IV 'B'Tr.ain Class 1Z Power System
(Uinit -a f~ u-?4- Z2.)

Safety-related 120V A.C,
Instr-ument Power Board Failure Effect

Multiple Failures Channels

SSPS(A) & (B) Ch I Inpu~t 1-1, 2-I
Relays

HIS Cb. 1 Volt Reg Inst 1-1, 2-1
Power

HIS Control Power Ch I 1-1, 2-1

Process Protection Set I 1-1, 2-I

SSPS(A) &(B) Ch II Input 1-1I, 2-1I
Relays

NIS Ch II Volt Reg Inst. 1-1I, 2-1I
Power

HIS Control Power Ch II 1-IT, 2-TI

Process Protection Set II 1-11, 2-I1

SSPS(A) & (B) Ch III Input 1-111, 2-111
Relays

HIS Ch III Volt Reg Inst 1-111, 2-ITT
Relays

NIS Cant Power Ch III 1-111, 2-I11

Process Protection Set III 1-111, 2-111

SSPS(A) & (B) Ch IV Input 1-TV, 2-TV
Relays

HIS Ch IV Volt Reg Inst. 1-TV, 2-TV
Relays

HIS Cant Power CH TV 1-TV, 2-TV

Process Protection Set IV 1-TV, 2-TV

sheet 1 of I
1200g
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APPEN'DIX 8D (Con' t)

WATTS BAR NUCLEAR PLANT - FSAR

Requ irement

(1) Full. short-time load rejection
(2) Margin to allow overspeed...

(3) As a minimum, the generator,
exciter, and flywheel...

5.6.1.4 Governor Operation

5 .6 .1.5 Voltage Regulator Operation

5.6.2 Control

5 .6.2.1 Control Modes

5 .6 .2.2 Automatic Control

(1) . . . override all other operating

modes...

(2) . . . shall not override...
manual...

5 .6.2.3 Control Points

5.6.3 Surveillance Systems

5.6.3.2 Modes Surveyed

Unit not running
Unit running - not loaded
Unit running -loaded
Unit out of service

5 .6.3 .3 Surveillance Instructions

( 1)
(2)

(3)
(4)
(5)
(6)
(7)
(8)
(9)

(10)
(11)
(12)

Starting system
Lubricating system
Fuel
Primary cooling system
Secondary cooling system
Combustion air system
Exhaust system

Generator system
Excitation system
Volt regulation system
Governor system
Auxiliary electric system

Page 4

Compliance

C

A).,

C

C

C
C

C

C

C

C
C

(,
C

C

C

C
C
C

C

Cr
CC
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ENCLOSURE 3
LIST OF COMMITMENTS

(1) TVA will revise the FSAR as described in the marked up FSAR pages
included in Enclosure 2 of this submittal.

(2) An FSAR submittal to describe the new CSSTs and to revise the
appropriate sections will be submitted upon engineering completion of
the design change notice (DON) (M-12051-A) which will document the
installation of the CSSTs. This information is scheduled for submittal
by system completion.

The appropriate FSAR section(s) will be revised to indicate that the
second alternate supply breaker will no longer be normally racked out
due to the installation of the CSSTs, described above.

(3) The diesel engines' cold and hot dead load pickup ratings will be
incorporated into the FSAR with the changes required by the results of
the calculation described in Section 8.3.1.1.1

(4) The diesel generator loading calculation will be revised by system
completion to incorporate and the proposed design changes to increase
the diesel generator margin.

(5) An FSAR change will be submitted, as necessary, to document the design
changes and the margins determined for the diesel generators in item 4
above (see Section 8.3.1.1.1 of this submittal).

(6) An accuracy calculation for the load shedding relays will be performed
with the maximum upper limit restricted to 75 percent of nominal
voltage.

(7) An alternate feeder analyses will be performed on components having
manual transfer between redundant power divisions prior to the
integrated tests of the safety systems.

(8) Analyses will be performed to indicate that the batteries' capacity is
sufficient with the alternate feeders energized to mitigate an accident
in one unit and to safely shutdown the other unit with a loss of the
battery charger for thirty minutes (see Section 8.3.1.7.1).

(9) Test procedures will be developed to ensure the vital ac system remains
functional over the life of the plant (see Section 8.3.11 of
Enclosure 1).

(10) The submergence calculation will be revised by December 1991 to address
cables that could be submerged which provide power to nonrequired
loads above the flood level and receive power from the 1E boards.
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ENCLOSURE 3
LIST OF COMMITMENTIS

(11) To support the use of temporary jumper wires, TVA will identify each
safety system component where temporary jumpers are utilized in
surveillance procedures implemented periodically, and will analyze
these cases (e.g., a 10 CFR5O.59 type of analysis) to demonstrate that
the jumper will not compromise the design basis of the system component
being tested.

(12) A trending program will be established to compare the DG dynamic
loading responses recorded for the 18-month periodic miniflow testing
cycles to the baseline established during the preoperational tests
(see Section 8.3.3.5.1).

(13) Manholes will be included in the plant preventive maintenance program
and will be inspected every 12 months for sump pump operability and
flooding (see Section 8.3.3.1.4).


