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8.0 ELECTRIC POWER
8.1 INTRODUCTION
8.1.1 Utility Grid and Interconnections

The Tennessee Valley Authority (TVA) is a corporation of the United States Government
serving the State of Tennessee and parts of six other States in the southeast on the boundaries
of Tennessee. TVA is interconnected with electric power companies to the north, west, south,
and east of its service area. As shown in Figure 8.1-1, the TVA grid consists of interconnected
hydro plants, fossil-fueled plants, combustion turbine plants, and nuclear plants supplying
electric energy over a transmission system consisting of various voltages up to 500 kV.

The Watts Bar Nuclear Plant is located 48 miles northeast of Chattanooga, Tennessee, on the
west bank of the Tennessee River. The plant is connected into a strong 500kV transmission
grid. The 500kV Switchyard is a double breaker - double bus configuration. Both units and five
500kV transmission lines can be connected to either or both buses through a 500kV breaker.
Preferred power is supplied from the existing Watts Bar Hydro 161kV Switchyard over two
radial lines located entirely on TVA property. The Watts Bar Hydro 161kV Switchyard is
interconnected with the TVA power system through six 161kV transmission lines and five hydro
generators.

8.1.2 Plant Electrical Power System

The plant electric power system consists of the main generators, the unit station service
transformers, the common station service transformers, the diesel generators, the batteries,
and the electric distribution system as shown on Figures 8.1-2, 8.1-2A, 8.1-2B, and 8.1-3.
Under normal operating conditions, the main generators supply electrical power through
isolated-phase buses to the main step-up transformers and through the unit station service
transformers (located adjacent to the Turbine Building) to the non-safety auxiliary power
system. Offsite electrical power normally supplies Class 1E circuits through the 161-kV system
via Common Station Service Transformers (CSSTs) C and D. Alternatively, offsite power to the
Class 1E system can also be supplied through CSSTs B or A, but not both simultaneously, if
the normal CSST is unavailable. The primaries of the unit station service transformers are
connected to the isolated-phase bus at a point between the generator terminals and the
low-voltage connection of the main transformers. During normal operation, station auxiliary
power is taken from the main generator through the unit station service transformers and from
the 161-kV system through the common station service transformers. During startup and
shutdown, all auxiliary power is supplied from the 161-kV system through CSSTs A, B, C and
D. The standby (onsite) power is supplied by four diesel generators. Capability is also provided
to supply the Class 1E circuits through the 161kV system via CSST A or B in the event CSST D
or C, respectively, is unavailable.

8.1-1
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The safety objective for the power system is to furnish adequate electric power to ensure that
safety related loads function in conformance with design criteria and design bases. Major loads
on the electric power system having assigned safety related functions are shown in Table 8.1-1.

The safety objective has been accomplished by: (1) establishing design criteria and bases that
conform to regulatory documents and accepted design practice, and (2) implementation of these
criteria and bases in a manner that assures a system design and a constructed plant which
satisfies all safety requirements. The applicable documents governing the design are shown in
Section 8.1.5.

Figures 8.1-2 and 8.1-2A depict the plant distribution system that receives ac power from:
(@) The two nuclear power units.

(b) The two independent preferred (offsite) power circuits, which have access to the TVA
transmission network, and in turn have multiple interties with other transmission networks.

(c) The four 4400kW diesel generator standby (onsite) power sources.

The power received from the above sources is distributed to both safety related and non-safety
related loads in the plant.

The safety related loads are arranged electrically into four power trains, two for each nuclear
unit. Power trains 1A and 2A comprise load group A. Power trains 1B and 2B comprise load
group B. Two diesel generators and one load group can provide all safety related functions to
mitigate a LOCA in one unit and safely shutdown the other unit. Each power train of each unit
has access to a diesel generator (standby source) and each of the two preferred offsite sources.

Figure 8.1-3 depicts the vital ac and dc control power distribution systems that connect four
125V batteries, four battery chargers and eight 120V ac uninterruptable power systems (UPS)
with their respective safety related loads and non safety related loads. The 125V dc distribution
system is a safety related system which receives power from four independent battery chargers
and four 125V dc batteries and distributes it to safety related loads and non-safety related loads
of both units. The 120V ac distribution system receives power from eight independent UPSs
and distributes it to the safety related and non-safety related loads. These systems are
described in Sections 8.2 and 8.3.

8.1-2
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Safety-Related Loads

Maijor loads requiring electric power to perform their safety related function are listed in Table

8.1-1.

8.1.4

Design Bases

The design bases for the electric power system are listed below.

Offsite (Preferred) Power System

1.

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

The two offsite power circuits are designed to be physically independent so as to
minimize the likelihood of their simultaneous failure under operating and postulated
accident and environmental conditions. The two offsite power circuits do share the
Watts Bar Hydro 161kV switchyard which is permitted by GDC 17.

Onsite (Standby) Power Systems

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 anticipated operational occurrences. Further,
these systems provide sufficient 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.

The onsite power systems are capable of performing their safety functions assuming a
single failure.

The onsite power systems are located within Category | structures so that they are
protected from natural phenomena.

The onsite power systems are designed to perform their safety function considering the
effects of the following events:

o

postulated accident environment

b. fires

c. accident-generated missiles

d. fire protection system operation

e. accident-generated flooding, sprays, or jets

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

8.1-3
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g. Loss of all offsite power or loss of all offsite power concurrent with a LOCA.

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 and the condition of their component.

The onsite standby ac power sources are designed to be automatically initiated in the
event of an accident signal or a loss of offsite power.

The vital batteries have adequate capacity for a period of 30 minutes, without chargers,
to provide the necessary dc power to perform the required safety functions in the event
of a postulated accident in one unit and to safely shutdown the other unit, assuming a
single failure.

The vital batteries have adequate capacity for a period of two hours for an Appendix R
scenario, or four hours for a station blackout event to provide the necessary dc power to
maintain both reactors at hot shutdown, assuming the loss of all ac power sources.
Load shedding of non-required loads may be performed to achieve the four hour coping
duration for blackout conditions.

The vital battery chargers have adequate capacity to simultaneously supply the
combined demands of the steady-state loads and to restore the battery from the design
discharge state to the design charged state within an acceptable time interval
irrespective of status of plant during which the demands occur.

Design Criteria and Standards

Although the design of the electric power system for the Watts Bar Nuclear Plant preceded the
publication of several of the standards and regulatory guides referenced below, the design
meets the intent of those standards and guides.

8.1.5.1

1.

8.1.5.2

Design Criteria

IEEE Std 279-1971, IEEE Standard Criteria for Protection Systems for Nuclear Power
Generating Stations.

IEEE Std 308-1971, IEEE Standard Criteria for Class 1E Electric Systems for Nuclear
Power Generating Stations.

Criterion Nos. 1, 2, 3, 4, 5, 17, and 18, AEC General Design Criteria for Nuclear Power
Plants (10 CFR 50, Appendix A, July 7, 1971).

AEC Quality Assurance Criteria for Nuclear Power Plants (10 CFR 50, Appendix B,
June 26, 1971).

Other Standards and Guides

IEEE Std. 317-1976, IEEE Standard for Electrical Penetration Assemblies in
Containment Structures for Nuclear Fueled Power Generating Stations.

8.1-4
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ANSI C84.1-1970, Voltage Ratings for Electric Power Systems and Equipment (60 Hz)

IPCEA P-46-426, Power Cable Ampacities, Vol 1 - Copper Conductors.

ANSI C37.1-1962, Relays Associated with Power Switchgear.

ANSI Standards for Power Circuit Breakers.

a) ANSI C37.4-1953, Alternating-Current Power Circuit Breakers.

b) ANSI C37.5-1969, Methods for Determining Values of a Sinusoidal Current
Wave, Normal-Frequency Recovery voltage, and a Guide for Calculation of Fault
Currents for Application of AC High-Voltage Circuit Breakers Rated on Total

Current Basis.

C) ANSI C37.6-1971, Schedules of Preferred Ratings for AC High-Voltage Circuit
Breakers Rated on a Total Current Basis.

d) ANSI C37.7-1960, Interrupting Rating Factors for Reclosing Service Power
Circuit Breakers.

e) ANSI C37.8-1952, Rated Control Voltages and Their Ranges for Power Circuit
Breakers.

f) ANSI| C37.9-1953, Test Code for Power Circuit Breakers

g) ANSI C37.11-1972, Requirements for Electrical Control for AC High-Voltage
Breakers Rated on a Symmetrical Current Basis.

h) ANSI C37.12-1969, Guide Specifications for AC Power Circuit Breakers.

i) ANSI C37.03-1964, Definitions for AC High-Voltage Circuit Breakers.

i) ANSI C37.10-1964, Application Guide for AC High-Voltage Circuit Breakers.
k) ANSI| C37.13-1963 (R1969), Low-Voltage AC Power Circuit Breakers.

ANSI C37.19-1963, Low-Voltage a.c. Power Circuit Breakers and Switchgear
Assemblies.

ANSI C37.20-1969 (C37.20-1974*), Switchgear Assemblies and Metal-Enclosed Bus.
*Revision of standard applies to fifth vital battery system.

ANSI C57, Transformers, Regulators, and Reactors.

a) ANSI C57.12-1968, Test Codes for Distribution, Power and Regulating
Transformers, and Shunt Reactors.

b) ANSI C57.10-1969, Requirements for Transformers 67,000 Volts and Below, 501
through 5,000 KVA Single Phase, 501 through 10,000 KVA Three Phase.
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c) ANSI C57.102-1958, (IEEE 76-1958), Acceptance and Maintenance of Transformer
Askarel in Equipment.

d) ANSI C57.13-1968, Requirements for Instrument Transformers.
e) ANSI C57.92-1962, Guide for Loading Mineral-Oil -Immersed Power Transformers.

NEMA AB-1-1964 (AB1-1975%), Molded-Case Circuit Breakers
*Revision of standard applies to fifth vital battery system.

NEMA EI-2-1966, Instrument Transformers

NEMA SG3-1965, Low-Voltage Power Circuit Breakers
NEMA SG4-1965, High-Voltage Power Circuit Breakers
NEMA SG5-1967, Power Switchgear Assemblies

NEMA SG6-1960, Power Switching Equipment

NEMA TR1-1971, Transformers, Regulators, and Reactors
NEMA MG1-1967, Motors and Generators

ICEA S-61-402, NEMA WC5 Thermoplastic-Insulated Wire and Cable for the
Transmission and Distribution of Electrical Energy.m]

IPCEA S-56-434, Polyethylene-Insulated Thermoplastic-Jacketed Communication
Cables

ICEA S-66-524, NEMA WC7 Cross-linked-Thermosetting-Polyethylene Insulated Wire
and Cable for the Transmission and Distribution of Electrical Energy.!"?

NFPA No. 78-1971, Lightning Protection Code

ICEA S-19-81, NEMA WC3 Rubber-Insulated Wire and Cable for the Transmission and
Distribution of Electrical Energy. Specific references herein are from the fifth edition
dated July 1969."4

ICEA S-28-357, NEMA WC1-1963, American National Standards Institute Requirements
for Asbestos, Asbestos-Varnished Cloth, and Asbestos- Thermoplastic Insulated Wires
and Cable (C8.36-1962)."

ICEA S-68-516, NEMA WCB8-1976, Ethylene-Propylene-Rubber-Insulated Wire and
Cable for the Transmission and Distribution of Electrical Energy."?

NRC IE Circular No. 81-13, "Torque Switch Electrical Bypass Circuit for Safeguard
Service Water Valve Motors."

The torque switch bypass feature reflected in this IE Circular is implemented within the
Watts Bar design by wiring the control circuits in all active valves as follows:
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1) For MOVs which are required to open as part of their safety function, the opening
torque switch will be removed from the control circuit by removing connecting wires
from the torque switch or by installation of a permanent electrical bypass.

2) The closing torque switch on all position-seated valves whose safety function is to
close will be removed from the control circuit by removing the connecting wires from
the torque switch or by installing a permanent electrical bypass.

3) The closing torque switch on all torque-seated valves whose safety function is to
close will be bypassed during travel by a position limit switch, allowing the torque
switch to open the control circuit only on seating. (The list of the active motor-
operated valves which require torque switch bypass is identified in WBN calculation,
"Selection Criteria for MOVs Requiring Thermal Overload Bypass," WBN-OSG4-
095).

25. ICEA P-54-440, Ampacities Cables in Open-Top Cable Trays, and National Electrical
Code, NFPA-70-1987 (See Electrical Design Standard DS-E12.6.3)

26. ANSI C37.40-1969, "IEEE Standard Service Conditions and Definitions for High-Voltage
Fuses, Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches,
and Accessories."

27. ANSI C37.90-1972, "Relays and Relay Systems Associated with Electric Power
Apparatus."

8.15.3 Compliance to Requlatory Guides and IEEE Standards

The extent to which the recommendations of the applicable NRC regulatory guides and the
IEEE standards are followed for electrical power systems are shown below. The symbol (F)
indicates full compliance. Those which require further clarification or are not fully implemented
are discussed in the footnotes as indicated.

Regulatory Guide 1.6 (Safety Guide 6), Revision 0 "Independence Between Redundant
Standby (Onsite) Power Sources and Between Their Distribution Systems." (F)

Regulatory Guide 1.9, Revision 3, "Selection, Design, Qualification, and Testing of Emergency
Diesel Generator Units used as Class 1E Onsite Electrical Power Systems at Nuclear Power
Plants." (5)

Regulatory Guide 1.22 (Safety Guide 22), Revision 0, "Periodic Testing of Protection System
Actuation Functions." (F) [Note 2 of Table 7.1-1]

Regulatory Guide 1.29, Revision 0, "Seismic Design Classification." (F)
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Regulatory Guide 1.30 (Safety Guide 30), Revision 0, "Quality Assurance Requirements for the
Installation, Inspection and Testing of Instrumentation and Electric Equipment." (See
Chapter 17, Section 17.1)

Regulatory Guide 1.32 (Safety Guide 32), Revision 0, "Use of IEEE Std 308-1971," "Criteria for
Class 1E Electric Systems for Nuclear Power Generating Stations." (F)

Regulatory Guide 1.40, Revision 0, "Qualification Tests of Continuous Duty Motors Installed
Inside the Containment of Water-Cooled Nuclear Power Plants." (F)

Regulatory Guide 1.41, Revision 0, "Preoperational Testing of Redundant Onsite Electric Power
Systems to Verify Proper Load Group Assignments." (F)

Regulatory Guide 1.47, Revision 0, "Bypassed and Inoperable Status Indication for Nuclear
Power Plant Safety Systems." (F) (8)

Regulatory Guide 1.53, Revision 0, "Application of the Single-Failure Criterion to Nuclear Power
Plant Protection Systems." (F) [Note 3 of Table 7.1-1]

Regulatory Guide 1.62, Revision 0, "Manual initiation of Protective Actions. (F)

Regulatory Guide 1.63, Revision 2, "Electric Penetration Assemblies in Containment Structures
for Water-Cooled Nuclear Power Plants." (F) (1)

Regulatory Guide 1.73, Revision 0, "Qualification Tests of Electric Valve Operators Installed
Inside the Containment of Nuclear Power Plants." (F)

Regulatory Guide 1.75, Revision 0, "Physical Independence of Electric Systems." (2)

Regulatory Guide 1.81, “Shared emergency and shutdown Electric Systems for Multi-Unit
Nuclear Power Plants. “ (3)

Regulatory Guide 1.89, Revision 1, "Environmental Qualification of Certain Electrical Equipment
Important to Safety for Nuclear Power Plants." (3) (Only applicable to equipment within the
scope of 10 CFR 50.49)

Regulatory Guide 1.93, Revision 0, "Availability of Electric Power Sources. (F)

Regulatory Guide 1.100, Revision 0, "Seismic Qualification of Electric Equipment for Nuclear
Power Plants." (4)

Regulatory Guide 1.106, Rev. 1, "Thermal Overload Protection for Electric Motors on Motor
Operated Valves." (9)

Regulatory Guide 1.108, withdrawn by NRC - August 1993.

Regulatory Guide 1.118, Rev. 2, "Periodic Testing of the Electric Power and Protection
Systems." (6), (See Section 7.1, Table 7.1-1, Note 11 for 1&C systems)

IEEE Trial-Use Std 338-1971, "Criteria for the Periodic Testing of Nuclear Power Generating
Station Protection Systems." (F)
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IEEE Std 338-1977, "Criteria for the Periodic Testing of Nuclear Power Generating Station
Protection Systems." (6), (See Section 7.1, Table 7.1-1, Note 11 for I&C Systems)

IEEE Std 344-1971, "Guide for Seismic Qualification of Class 1E Equipment for Nuclear Power
Generating Stations." (F)

IEEE Std 387-1984, "Criteria for Diesel Generator Units Applied as Standby Power Supplies for
Nuclear Power Stations." (See Appendix 8D).

IEEE Std. 450-1980, "IEEE Recommended Practice for Maintenance, Testing, and
Replacement of Large Lead Storage Batteries for Generating Stations and Substations." (10)

IEEE Std. 484-1975, "IEEE Recommended Practice for Installation Design and Installation of
Large Lead Storage Batteries for Generating Stations and Substations." (7)

IEEE Std. 485-1978, "IEEE Recommended Practice for Sizing Large Lead
Storage Batteries for Generating Stations and Substations." (7)

IEEE Std. 535-1979, "IEEE Standard for Qualification of Class 1E Lead
Storage Batteries for Nuclear Power Generating Stations." (7)

Notes:
1. Regulatory Guide 1.63

Position C.1 Full Compliance: The electric penetrations have been designed to
maintain mechanical integrity for the maximum short circuit
current that could occur and the time duration required for the
backup protective device to operate. A redundant overcurrent
protection system is provided for all penetrations except
instrumentation circuits where fault current is not a problem.

The only 6.9kV circuit feeding loads inside the containment are for
the reactor coolant pumps (RCP). The breaker used for control of
the RCPs is backed up by a second breaker to provide the
redundant over-current protection system required by RG 1.63.
The

breakers are each provided with independent dc control power
from different batteries so that failure of either battery will not
violate the single failure criteria. Provisions for testing are
described below.

The 480V load center circuits have a low voltage power circuit
breaker backed up by a current limiting fuse. The penetration
withstands the available fault current vs. time duration for the load
center breaker and fuse. The breakers have direct acting trips
and are independent of control power. The fuse is located in the
cable termination compartment of the load center bolted to the
breaker cable terminal.
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The 480V motor control center (MCC)-circuits have a molded
case circuit breaker backed up by a fuse. The penetration
withstands the available fault current vs. time duration for the
breaker and fuse. Molded case breakers have direct acting trips.

Low voltage control circuits have a molded case breaker backed
up by a fuse or a fuse backed up by a fuse. The penetration
withstands the available fault current vs. time duration for the
breaker and fuse. The molded case breakers have direct acting
trips.

The energy levels in the instrument systems are sufficiently low so
that no damage can occur to the containment penetration.

Table 8.1-2 lists the parameters that show the capability of each
typical penetration to withstand without loss of mechanical
integrity, the maximum fault current vs. time condition that could
occur as a result of a single random failure of the primary
overload protection. Thus, the single failure criterion of IEEE 279
is met.

In addition to the single failure criterion of IEEE 279, the following requirements of IEEE
Std. 279 are met as follows:

Testability: The overcurrent protection system provided for 6900V
penetration circuits include drawn out-type relays which are field
testable using manufacturer provided test sets or TVA test sets to
simulate fault currents following established procedures. Low
voltage power circuit breakers and molded case circuit breakers
are field tested using test sets built by Multiamp Corporation or
equal. Testing is done by simulating fault current following
established procedures.
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Periodic resistance measurement is not practical for containment
penetration conductor overcurrent protection fuses. Resistance
verification is performed as one of the final steps in the
manufacturing process, assuring proper construction and rating.
Manufacturers do not publish this baseline data since construction
changes are made based on design and material improvements.
Because of this, no baseline data would be available if periodic
resistance measurements were performed. Routine removal of
fuses for testing is not prudent according to the manufacturer.
Routine removal can result in damaging of the fuse holder and
contact points. 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 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. In lieu of
field testing by resistance, inspection of fuses and their holders
will be performed in accordance with TVA'’s fuse control procedure
each time fuses are manipulated to ensure: (1) that the proper
size fuse is installed, (2) that the fuse shows no sign of
deteriorations, (3) that the fuse connections are tight and clean.
(See IEEE Std 242-1975, Recommended Practice for Protection
and Coordination of Industrial and Commercial Power Systems).
Should a problem be identified during inspection or should a
problem arise with a specific brand or model of fuse, necessary
corrective actions should be initiated through the plant’s
Corrective Action Program.

Penetration protective devices in 480V circuits energized during
plant operation are mounted in either motor control centers, Class
1E low voltage switchgear, or panel boards. Both Class 1E and
non-Class 1E motor control centers are ITE Imperial Corporation
series 5600 supplied under the same contract. All 480V
non-Class 1E distribution equipment that houses penetration
protective devices are located in the same seismic structure as
Class 1E distribution equipment. Equipment bought to Class 1E
standards is qualified to operate both during and after an
operating basis earthquake (OBE) or a safe shutdown earthquake
(SSE) The non-Class 1E motor control centers supplied under the
same contract as Class 1E are manufactured using the same
materials and components which results in the same high degree
of operational reliability during an OBE.
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Position C.2 Full Compliance: X/R ratios in excess of 8.0 were used in the
qualification tests for low voltage penetrations and were in excess
of 15 for the medium voltage penetrations..

Position C.3 Full Compliance: The duration times used in the qualification tests
exceeded those required by IEEE Std. 317-1976 and RG 1.63.

Position C.4 Full Compliance: The basic impulse test voltage used in
qualification test for the medium voltage penetration was 1.2 x 50
micro-second test. The test consisted of a full wave test series of
three positive and three negative waves.

Position C.5 Full Compliance: Aging tests in excess of 5000 hours have been
run on all non-metallic materials to establish Arrhenius curves.

Position C.6 N/A
Position C.7 N/A

Regulatory Guide 1.75 was issued after the Watts Bar design was complete.
Separations criteria for WBNP are given in Section 8.3.1.4.2.

Regulatory Guide 1.81 RI
(Position C.1)

The design of the WBNP 125V vital dc system and the construction permit application
were made before June 1, 1973. The design, as a minimum, meets the requirements of
position 3 of the subject regulatory guide as follows: The system is capable of supplying
minimum ESF loads and the loads required for attaining a safe and orderly shutdown of
the unit assuming a single failure and loss of offsite power. The ESF output relays and
their trained loads that require power to operate, are assigned as follows:

(1) Unit 1 “A” train - 125V dc Vital Battery |, 120V a.c. Vital UPS 1-I.
(2) Unit 1 “B” train - 125V dc Vital Battery Il, 120V a.c. Vital UPS 1-II.
(3) Unit 2 “A” train - 125V dc Vital Battery Ill, 120V a.c. Vital UPS 2-II.
(4) Unit 2 “B” train - 125V dc Vital Battery IV, 120V a.c. Vital UPS 2-IV.

The 120-volt a.c. vital instrument power is supplied by four UPS units per unit. They
furnish power for the four-channel reactor protection system (RPS) input relays. The
relays fail safe, (i.e., actuate reactor protection system (RPS) signal, on a loss of power)
thus a single failure and/or a loss of offsite power does not prevent the safe and orderly
shutdown of either unit.

Some plant common loads are supplied from unit 1, channels | and Il and other plant
common loads are supplied from Unit 2. 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.
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(Position C.2)
(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 and
an assumed loss of offsite power, 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 load group (Train 1A & 2A or Train 1B & 2B) can mitigate a
design basis accident in one unit and accomplish an orderly shutdown of the other unit.
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 non-accident unit concurrent with an accident in the other
unit will not cause a standby power supply (Diesel generator or vital battery) to be
overloaded.

(c) The most severe DBE is an accident in one unit with a loss of offsite power.
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 the loss of offsite power and a
design bases accident in one unit, on 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.

(d) The DG units and the onsite distribution system are arranged in two redundant
trains per unit. Due to the shared ESF system 9example: ERCW), only one of the
redundant power trains per plant can be taken out for maintenance or tested at a time.

(e) No interface of the unit operators is required to meet position 2.b. and 2.c.

(f) Control and status indication for the DG units is provided on a central control board
(Panel 0-M-26) available to both unit operators. DC system status (volts, current, etc.)
is provided on a unit basis.

(g) The recommendation of Regulatory Guide 1.6, 1.9 except as discussed note 7, and
1.47 are met.

(Position C.3)
(h) The construction permit for WBNP was issued before June 1, 1973.

Regulatory Guide 1.89, Revision 1, endorses methodology for equipment qualification in
accordance with 10 CFR 50.49. For details of Watts Bar environmental qualification of
Class 1E equipment see Reference [1] of Section 3.11.

Regulatory Guide 1.100 Rev. O reflects the requirements of IEEE Std. 344-1975.
Although Watts Bar Nuclear Plant Class 1E equipment was seismically qualified to IEEE
Std. 344-1971, the qualification procedures are consistent with the requirements of IEEE
Std. 344-1975.

Since Regulatory Guide 1.9 has been revised, the following information defines the
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degree of conformance with Regulatory Guide 1.9 R3 for the design bases listed in

Section 8.1.4.

Position C.0

Position C1.1

Position C1.2

Position C1.3

Position C1.4

Position C1.5

Position C1.6

Position C1.7.1

Position C1.7.2

Position C1.8

Position C2.2.1

Position C2.2.2

Position C2.2.3

Position C2.2.4

Position C2.2.5

WBN meets the intent of IEEE 387-1984
Full compliance
Full compliance

Does not comply - Revision 2 of RG 1.9 Position C2 required the
predicted loads not to exceed the short time rating. This position
has required the predicted loads not to exceed the continuous
rating. WBN diesel generators load assignment was based on
the RG 1.9 R2 limit.

Full compliance
Full compliance
Full compliance
Full compliance

Does not comply - Although a first-out surveillance system is not
installed for the DG system at WBN, DG protective trips such as
differential overcurrent have been provided with targets to indicate
which protective device operated. In addition, the status of
protective devices installed to shutdown the DG for generator or
engine trouble is alarmed in the MCR. Where more than one
protective device function group is operated, the information is fed
to the MCR computer/display which would provide the information
as to which group operated first.

Full compliance
Full compliance
Full compliance
Full compliance
Full compliance

WBN meets the intent of this position. The diesel generators
associated with the nuclear unit affected by the Sl event are
started by 1E circuits. However, the starting of the diesel
generators of the non-Sl unit is implemented with a non-1E circuit
(common start circuit). The intent of this position is to have all the
DGs started in case there is a loss of off-site power (LOOP).
WBN meets this precautionary requirement with the common start
circuit. In the event of a LOOP, the 1E LOOP circuits also start
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Position C2.2.6

Position C2.2.7

Position C2.2.8

Position C2.2.9

Position C2.2.10

Position C2.2.11

Position C2.2.12

Position C2.2.13

Position C2.2.14

Position C2.3.1

Position C2.3.2

Position C3

Position C4

WBN

the DGs, independent of the common start circuit.

Does not fully comply. The design basis at WBN is a
simultaneous LOOP/LOCA, not LOOP followed by LOCA.
Although there are some design features to meet the effects of
LOOP followed by LOCA, there is no analysis to demonstrate the
design will meet the DG voltage and frequency requirements.
Full compliance

Full compliance

Full compliance

Full compliance

Full compliance

Full compliance

Full compliance

Full compliance

Full compliance with the exceptions identified by C2.2.5 and
C2.2.6

Full compliance, with exception that Technical Specification SR
3.8.1.21, developed and approved for initial plant licensing,
eliminates the requirement to perform the ten-year independence
testing during a plant shutdown.

Full compliance

Full compliance

The Watts Bar design complies with all of the positions of Regulatory Guide 1.118, Rev.
2 for electrical power systems except as follows:

Position C.6(a) -

Where feasible test switches or other necessary equipment will be
installed permanently to minimize the use of temporary jumpers in
testing in accordance with the requirements in IEEE Standard
338-1977.

Full compliance for Fifth Vital Battery Only.

WBN is in full compliance with the intent of RG 1.47 (BISI) Rev. 0.
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The Watts Bar Design complies with Position C.1(b) of Regulatory Guide 1.106 R1
except as follows:

Position C.1(b) requires bypass of the thermal overload (TOL) contacts of all safety-
related motor-operated valves (MOVs) during accident conditions. TVA will bypass the
TOL contacts of all active valves (valves required to perform a mechanical function after
a safety injection (SI) signal). Since active valves are the only ones required to change
position to shutdown the reactor or to mitigate the effects of a design basis event, they
are the only MOVs requiring this assurance of position change. (The list of the active
motor-operated valves which require TOL bypass are identified in WBN Calculation,
"Selection Criteria for MOVs Requiring Thermal Overload Bypass," WBN-OSG4-095.).

For Unit 1, full compliance with IEEE Std 450-1980 with the following exceptions: 1) A
capacity test (also called a performance test) will be performed periodically on each
diesel generator battery system, as recommended by IEEE 450-1980 or IEEE 450-
1995. 2) A modified performance test based on Section 5.4 of IEEE Std 450-1995 may
be performed in lieu of the performance or service test in accordance with the Technical
Specification. 3) The criteria for acceptance of connection resistance measurements
may be established by the manufacturer's recommended limit as indicated in IEEE Std
450-1995, Section D.2.

For Unit 2, full compliance with IEEE Std. 450-1980 with the following exceptions: (1) A
modified performance test based on section 5.4 of IEEE 450-1995 may be performed in
lieu of the performance or service test in accordance with the Technical Specification.
(2) Also, the criteria for acceptance of connection resistance measurements may be
established by the manufacturer's recommended limit as indicated in IEEE Std. 450-
1995, Section D.2. (3) Additionally, a performance test will be performed at a 24 months
frequency if the battery has reached 85% of the expected life with capacity > 100% as
delineated in IEEE Std. 450-1995, Section 5.2.C.

REFERENCES

1.

TVA Submittal to NRC "WBN Unit 1 Supplemental Information on WBN Cable Issues"
L44 900615 803, Enclosure 4.

TVA Submittal to NRC "WBN Unit 1 Electrical Cable Damage - Assessment &
Resolution Plan" L44 891220 806, Enclosure 1.
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Safety Loads

Centrifugal Charging Pumps

Safety Injection
Pumps

Residual Heat
Removal Pumps

Containment Spray
Pumps

Essential Raw
Cooling Water
Pumps

Auxiliary Feed-
water Pumps

Pressurizer
Heat Group

Component Cooling
System Pumps

Spent Fuel Cooling
Pumps

Fire Pumps

WBN

TABLE 8.1-1 (SHEET 1 of 3)

SAFETY LOADS AND FUNCTIONS

Function

Provide emergency core cooling during
emergency shutdown

Provide emergency core cooling during
emergency shutdown

Remove reactor heat during a shutdown
condition

Provide cooling spray inside containment
during high pressure conditions

Provide cooling water for component cooling
system and other miscellaneous systems

Provide water to the steam generators
during emergency conditions

Provide heat for maintaining adequate
pressure in the primary coolant system

Provide cooling water to the NSSS
equipment

Cool spent fuel pool

Provide water for fire control and emergency
feedwater to steam generators, the Aux
Boration MU Tank, and Spent Fuel Pool for
flood mode operation

Power

6900V ac

6900V ac

6900V ac

6900V ac

6900V ac

6900V ac

480V ac

480V ac

480V ac

480V ac
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TABLE 8.1-1 (SHEET 2 of 3)

SAFETY LOADS AND FUNCTIONS (Cont'd)

Safety Loads

Reactor Lower
Compartment
Cooling Fans

Containment Air
Return Fans

Emergency Air
Conditioning

Ventilation
System

Vital Battery
Chargers

Motor Control
Centers

Process Protection System

Function

To circulate air in reactor lower
compartment dead-ended compartments

Enhances the ice condenser and
containment spray heat removal operation
by circulating air from the upper
compartment to the lower compartment,
through the ice condenser

Maintains air temperature in operating
areas within environmental qualification
temperature limits

Controls air temperature and/or source
and/or radioactive content prior to, during,
and following emergency conditions

Maintain 125V vital batteries at proper
charge level

Provide power for small motors, fans,
MOV's, heaters, and small pumps
associated with safety-related equipment

Monitors process parameters which initiate
actuation of reactor trip and engineering
safeguards systems

Power

480V ac

480V ac

480V ac

480V ac
& 125V dc

480V ac

480V ac

120V ac
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TABLE 8.1-1 (SHEET 3 of 3)

SAFETY LOADS AND FUNCTIONS (Cont'd)

Safety Loads

Solid-State Protection
System

Nuclear Instrument System

Auxiliary Relay
Racks

Power Switchgear

Vital Inverter

Reactor Trip Switchgear
Control

Diesel Generator
Control

Auxiliary Feed
Pump Turbine

Solenoid Valves

Inadequate Core
Cooling Monitor (Unit 2
Only)

Common Q Post-Accident
Monitoring System (Unit 2
Only)

BOP Process
Instrumentation

Function Power
Prevents reactor from operating in unsafe 120V ac
condition

Monitors reactor power level for reactor 120V ac

control and trip logic

Auxiliary relays for process control 120V ac & 125V dc

Control power for power switchgear 125V dc
Supplies power to the vital instrument 125V dc & 480V ac
buses

Trips reactor when limits of the operating 125V dc

safe region are approached

Remote control of diesel generators 125V dc
Automatic start of auxiliary feed pump 125V dc

turbine

Provide flow control and isolation. Includes 125V dc & 120V ac
process solenoid valves and solenoid pilot
valves for pneumatic valves

Monitors reactor vessel level, saturation 120V ac
margin, and incore thermocouple

temperatures

Monitors reactor vessel level, saturation 120V ac
margin, and incore thermocouple

temperatures

Monitors balance-of-plant process 120V ac

parameters



Electrical Penetration Assembly Short-Circuit Capability

WBN

TABLE 8.1-2

Backup Device

Tested Calculated ; ;
_ Rated Short Primary Device 2
Rated Serv Wire CktSym  Rated |t  Short Ckt Short Ckt Opening Time Opening It
Volts Volts Size Amp (x 10°%) Sym Amp Sym Amp Sec Time Sec (x10°
8,000 6,900 750 ; 45,000 2,910 57,486 <33,000 0.098 0.098 106.72
MCM
600 480 350 33,000 633 35,000 32,636 0.01 0.052 55.39
MCM
600 208 350 33,000 633 35,000 <22,000 0.01 0.025 12.1
MCM
600 480 250 32,500 323 33,900 30,000 0.01 0.052 46.8
MCM
600 480 2/0 28,000 91.7 28,300 26,346 0.01 0.052 36.09
600 125DC 4 AWG 14,300 8.95 15,000 5,643 0.01 0.01 0.317
600 480 4 AWG 14,300 8.95 15,000 13,078 0.01 0.015 2.57
600 125DC 6 AWG 9,040 3.56 9,500 5,634 0.01 0.01 0.317
600 480 8 AWG 5,840 1.39 5,960 5,347 0.01 0.015 0.429
600 125DC,1 8 AWG 5,840 1.39 5,960 4731 0.010 0.04 0.90
20VAC
600 120VAC, 10AWG 3,800 0.56 3,900 786 0.010 0.04 0.025
125VDC
600 120VAC, 12 AWG 2,360 0.223 2,410 284 0.01 14 0.113
125DC,
48VDC,
24VAC,
24VDC,
250VDC

" parallel 750 MCM Conductors



SECURITY-RELATED INFORMATION, WITHHELD UNDER 10CFR2.390

FIGURE 8.1-1
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Yo XFMR_ 2B XFMR_2A Y= Y OA/FA(STEP 1) /FUT FOA(STEP 2) Y= Y OA/FA(STEP 1) /FUT FOA(STEP 2) XFMR 18 Yo X
(RATING SAME AS (RATING SAME AS (1245713) (1-45W713) (RATING SAME 22.5-6.9,6.9kv, 39
X Y USST 1A) X Y USST 1A) 199 ZHX, ' 194 ZHY 198 ZHX, 193 ZHY AS USST 1) X Y 30/40-
2.5n 1355 ZXY. 46.47 X/R 1354 ZXY, 46.47 X/R ‘gjgg,MVA
N 1600A FOR NOTE-8, 10 & 11 600 A FOR NOTE-8, 10 & 11 OA/EA
fsguA FOR 2000A 10 S 1614 ( ’ & fng ¢ ' &0 2000A 'é;sz' 093 ZHY
s )D NC) NC) 1.4 X/R
= o
= 2614 = 2512
= 4000A g COM SS BUS A 4D0DA o COM S.S. BUS A 20004 =
el COM RCP BUS A—— | "), COM RCP BUS A—1—_| 4000A 3000A 6.9KV START BUS A e
4
UNIT S.5. BUS 28 —=| BUS 2A —=f — 4D00A COM_RCP BUS B—+] Clcousspus e 4000A~ " cou kee bus B— Ccous.s sus o 400042900A N 6.9KV START BUS B [=——UNIT RCP BUS 1B [ UNIT RCP BUS 1A
¢
A 3000A 3000 6.9KV RCP START BUS A UNIT S.8 —2000A UNIT S.S. BUS 1A
UNIT Rep BUS 28 L 3000A U 3000 6.9KV RCP START BUS B
¢
1200A ZuuuAiZOUA——< 20008 2994 12004 20008 12008 on 2000A 1200A
2000A T~—2000A 12008 —4 1200A—4 2000A —< 20004
26344 0 22240 | 2222/ 0 2534 | 2632 22120 2832} D 2624 O 21240 | 2122, 8 2622 | O 2114/ 0 2112 | O 2522 | O
1-BD-202-D O 1 -BD-2( o
NO ) 2-8D-202-D NC ) NG )2-80-202-C NG NO NC_ )2-8D-202-A NO ) NO )(‘,45"720) NC NC )(1-45W720) NO ) 1= 2-B Nc NC ) 1-BD-202-A NQ )
(2-45W720) (2-45W720) (2-45W720) RCP BD 1D RCP BD (1745l720) (1-45W720)
RCP BD 20 RCP BD 2C RCP BD 2A RCP RCP BD 1A
- 7 < } . 12000 7
& 20004 12004 | 1200A >—2000A ¢— 2000A 12008 1200A — 2000A 1200A 20004 & 20004
20004 fzuom fzunm 2000A—4 ZuuuA
1634] O 1D 1224 1222 1534 L0 63200 0 o0 1532 [ O 1216 | O 1626 1526 L O L1126 1624 0 ED n2e f22 00 0 o0 D2z L B o) 1mal0 2 00 A 1522 L O
NO ) Bibsuaio2) NC ) NS ) Eachsitaioa) NG ) NO ) (2-45W721-1 NC ) faShsunain) NO ) NO. ) LDBQE'ELMQGN o 8 N (0-45W715) NC_ )NO ) o NS )i Sheuga1 o) ) ONC_ ) (1-45W721-2) NS (issurarchy NC NC ) IRprer e NO )
T 6.9KV UNIT BD 2D T 6.9KV UNIT BD 2C T T 6.9KV UNIT 8D 28 T 6.9KV UNIT BD 2A T T 0-80-200-8 1 0-80-200-A Ok SNTLon B0 A I T T £k ho 10 T 6.9KV UNIT BD 1C T 6.9KV UNIT 8D 18 T T 6.9KV UNIT BD 1A T
2000A — (T) 20000 — 1822 l HWl 2000A — 20000 — l l l l 1200A— l l l l 12000 l l l l l l l 2000A 20008 20008
) 00) ¢ . 3) D)) W) ) W) Y DRRH DD an
NOTE NOTE c ) c ) 0 )NDTE 12 0 )NOTE 12
i 12 12 b N b N
2-0XF-203-8 <
XFMR 28 10 480V _OXF-203- _OXF-203-
1500/1725 KVA 10 6.9KV S T0 69KV SD slesel 170xr-203-8 e 170K 2034
1952 KVA © 65°C (0-15£500-2) (0-15E500-2) @ ’s éieu/‘775 KVA TA-A 1500/1725 KVA
RISE .08 2 15:2 kup 965 & (0-15€500-2) 1952 'KVA @ 65°C (0-13£500-2) 1952 KVA © 65°C
z RISE .08 RISE .08 Z

480V UNIT BD
UTILITY BUS

T8CB
(THIS DWG)
NC )Nc )
NC_ )2-MCC-209-8
(z 45W753-4, 5)
RB MOV 8D
NC ) 2-MCC-210-B ND)

(2-45W757-3, 4)
TURB BLDG VENT 8D 28

URB BLDG VE

!

—45N747 - NC )
480V UNIT BD 2A

156 REG XFUR 2
ZOXF-264-1

(D 45W700-2)

9-
(2-45W753-1, 2, 3)
TURB MOV BD' 2A

-MCC-210-A
2-45W757-1, 2, )

NT'BD 2A

0-DXF -
230-0002, 480- )
)R)®) ) 03 p%e B0 2

4aawzua A 1200 >
225 Y=

0-DPL-230-0002  Q-BD-229-2

T0 SO00KV SKYD 0-DXF-221-A
PWR CABS (0-75W700) XFMR' A

1500_KVA 0-DPL-204-1, 2 1500_KVA
08z o-ep-2211 08z

(0-45K737) )
1600A NG ) §800"% Loc warn B0 Ne
~

3
KVA,
3% 3
00A

0-MCC-223-2

0-DXF-257-301 NC

112.5 KVA
480-208/120V >
38

Y=

;IEST ACP_PWR PNL
0-DPL-257-301

OFF BLDG SERV_BLDG OFF BLDG SERV_BLDG
EXT PNL LTG BD 2 LT N
(0-45W737) {0-45W742) (0-45W737)
s SERV BLDG VENT 8D 1 (0-45W738-1, 2)0-MCC-222-1
Ng) : SERV_BLDG VENT BD 2 (0-45W738-3, 4)0-MCC-222-2
(0-45W741) (0-454741)
OFF_BLOG VENT BD 2 OFF_BLDG_VENT BD 1

0-MCC-223-1

18CB
(THIS DWG)

NC_ )1-MCC-209-8
(1-45W753-4, 5)
TURB MOV BD' 18

1-MCC-210-8 NO

NC) (1-454757-3  4)
TURB BLDG VENT 8D 18

YEST ACP PYR PNL

R

250V _BTRY CHGR 2
250V SPARE
BTRY CHGR
(0-45¥700-2)

TSC INV 2
(0-45W700-2)

NC\T

0-LAC-257-30
225A
0-0XF-225-B |
Lo e, N 9-0XF~225-A Q-0xF -226- B oot 9-onF226-A L&
05z g?g‘{[gﬁ'sgw”“ﬁ 500 £VA 2000/2576 priog ,N%KE 2unu/2s7s
KVA OA/FA PUMPING KVA OA/FA
NC) NC {08 Z NC )STAT]ON B .08 Z N )
(0-35W713-1) o~
(0-35W711-3, 4) NO NO
0-MCC-225| NC ) 32004
CCH_PUMP_STA MCC B (0-35W713-1, 2)
(0-35W711-1, 2)
CCW_PUMP_STA WCC A
0-MCC-225-A
<80-206-1
0-0XF -206-B 430 9-0XF -206-A 0-0XF-205-8 9-0XF-205-A
XFMR B BLOG C 0-BD-205-1
1500 va?uum%“ 1500 Kva  OxeDv-TuR
31) BLDG COM BD

N

>
ICE CONDENSER MCC 3
NC) (0-45W744-1, 2) 3

]

>o
(O—\SESOO—Z)

S
IS
&
3
a
&
L.
SD BD
282-8

AUX BLOC CGM Mee A

(0-45W700-2)
&

NG NC
('PNOR. NOR.
48y 48v TEL
PLANT BTRY BTRY CHGR 24V MW
DC-0C CONV'

(0-45W701-5) (0-454701-5)

) 0-MCC-208-B (0-45N744-3, 4) NG
AUX_BLDG COM_MCC B Q Ng)
MOC-208-C.(0-45W744-5. 6)

0-|
AUX BLDG COM MCC C

8

TVB 2A, TMOVB 2A I—O

)NC) NC ) NC )NC) NC NC)NC)
Ne )9 NC) fc ) Pic )
o
48OV SEC
P NO LTG MCC NG o <
~ (45W730) - -
@ 3]
3 g 3
Z -
. R 2y <
3 o T g <
N ND) NC ) Q- -
o 3 3o a
z 2 2rZ
= F e FEEE
loveSwT a0t
S bwe {0Rb7BL B8 Ebu wee A THIS Dve

DJH;

NOR (u Liswr0s- E)

Ny
3

) 8) Lasvoe J;_'

@@

$—odo

0-MCC-Z16-A_(0-45W743-1)
FUEL & WASTE HANDLING BD A

0-MCC-216-B (0-45|

R
3

(0-45W746-1)

W743-2)
FUEL & WASTE HANDLING BD B

CHEM & VOL CONTROL BD A 0-MCC-217-A

N S
30
&

(0-45W746

$—oBo

2)
CHEM & VOL CONTROL BD B 0-MCC-217-B

O;NCC 207 -8 (0-45W740-2)
TURB BLDG COM MCC

0-MCC-219-1 (0-35K712)
CCW_HYPOCHLORITE BLDG BD

0-MCC-220-1 (0-45W759-1)

Né’) MAKEUP_ WATER' TREATMENT BD
(0-45W748)0-MCC-249- *
G500 oM oML 28 WASTE_EVAP SYS BD (cuugs)
T T
[ T [ sus BUS A BUS A |
| | | |
i i i i
| | | |
- s o P - —
0-OXF-228-1 0-0XF -228-2 0-OXF-228-3 0-OXF-228-4 0-OXF-227-1 0-0XF-227-2
300 KvA 300 KVA 300 KVA 300 KVA 150 kA 150 KVA
> > > >
zna/\zuv N N N zns/unv
1200A 12004 12004 12004 600A 3
NO. 2 ND. 3 NO. 2 NO. 3

AUX BLDG LTG BDS (0-45W735)

\& wu(}u/wm KVA \&

0575 z

NC
480V ADD WTR TRTMT BD

) NC
T (0-45W736-1) T

7-1)
480V SERV BLDG HOT SHOP

0-B0-281-1 0-8D-221-HS
1600A 4 10004 4

NC

) (0-45W75. 2, 3)
480V MU WTR' TRTMT McC

0-McC-281

NOTE

o orwN =

S

1-BD-203-A
NO_ ) (1-45W747-1)  NC )
480V UNIT BD 1A 3200A 1600A

88
(THIS DWG)
—

NC ) NC) NC)
o
NO) 1-MCC-209-C NC)
(lowrs3cs. 1)

URB MOV BD' 1C
) )

156 REG XFUR 1

1-DXF -264- o
No (1-45W700- z) NS
1-MCC-209-A
(1-45W753-1, 2, 3)
TURB MOV BD' 1A

1-MCC-210-A
(1-45W757-1, 2,)
SURE BLo6 VENT Bo 1

ALL 6900-480V TRANSFORMERS ARE DELTA PRIMARY AND SECONDARY, 3 @,
UNLESS OTHERWISE MARKED, TRANSFORMER IMPEDANCE VALUES ARE
EXPRESSED I[N NORMAL PER'UNIT IMPEDANCES

+ INDICATES EQUIPMENT WITH CLASS I REQUIREMENT LIMITED TO

O INDICATES BREAKER HAS AUTOMATIC TRANSFER SCHEME. REFER TO
APPLICABLE SINGLE LINE DIAGRAM FOR OPERATION DETAILS
LL NOTOR CONTROL CENTER BUSSES HAVE A 600A CONTINUOUS CURRENT

2. 1514 & 2514 ARE LOCATED ON START BOARD A
{9;80-200-5A). BREAKERS. 1512 1614, 2612 & 2614 ARE LOCATED ON
START BOARD B’ (0-BD-200

. ONLY ONE OF THE FuLLunNc Twu BREAKERS MAY BE CLOSED AT ANY GIVEN

TIME TO AVOID EXCESSIVE LOADING ON THE XFUR
BKR 52E AT
BKR S2€ AT 275n7201
IN T0R 70 CLUSTHG EITHER ONE OF THESE BREAKERS.
OPERAT[ONS MouSs RSsURE CHIAT B CONTROL POWER IS AVAILABLE
OR THE BREAKER AND CONTROL REL,
THE ALTERNATE SUPPLY TO 6.9KV CDMMDN BOARD B MAY BE DE-ENERGIZED.

CSST A OR B FROM SERVICE. (REF DWG 1-45W760-200-2)
NOT USED.

INPEDANCE VALUES INDICATED ARE ONLY FOR WAGNER TRANSFORMER. FOR IMPEDANCE
TEST REPORTS 8453-01 AND 8453-02 FOR CSST-A AND -B

88
RESPLETIVEL Y- ADD]TIONAL RATING APBLICABLE ONLY WITHZUSE OF WAGNER
COOLING EQUIPMENT ~ (NOT CONNECTED)

LINEUP OF TRAIN A AND B SHUTDOWN BOARDS TO CSST A AND B ARE LIMITED TO
ONLY ONE TRAIN AT A TIME WITH BOTH CSST A AND B AVAILABLE.

THE 6.9KV UNIT BOARD SUPPLY BREAKERS 1714, 1722, 18 22 TO THE

6.9KV SHUTDOWN BOARDS ARE MAINTAINED IN THE *OPEN POS]T]O UNLESS
S BEING CREDITED AS AN OFFSITE POWER SOUR

SRESE GREAKERS. ARE . REQUIRED T0_BE OPEN FOR APPENDIX R CONCERNS.

REFER TO OR 14.10.2 & 14.10.5 FOR ADDITIONAL ACTIONS

LOW A SINGLE CSST.
LOAD SHED CIRCUIT 2 HANDSWITCHES (O~ s 200-1
-2) MUST BE PLACED IN THE ACTIve pasTTION BRIOR TO REMOVING

TURB BLDG LTG BDS (0-45W734)

COMPANLON, DRAYINGS
-15E500-2, -

NUCLEAR SAFETY RELATED

UFSAR AMENDMENT 2

WATTS BAR
FINAL SAFETY
ANALYSIS REPORT

GENERAL
UNITS 1 & 2
KEY DIAGRAM
STATION AUX POWER SYSTEM
TVA DWG NO. O-15E500-1 R8&
FIGURE 8.1-2
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NOTES CONT.

NOTES ¢ e ———— NOTE: EQUIVALENT LOADS MAY BE REMOVED FROM ANY OF THE VARIOUS BUSSES IDENTIFIER: ALT%?MNAALTE FEI NOTES

1. FOR CENERAL NOTES SEE 0-1SES00-1. 0 CSST B TO CSST A WITHIN THE TRAIN SUPPLYING THE ALTERNATE CONNECTION [EXCEPT CA VENT BDS OR | IDENTIFIER: | ALLOVED?

2. A INDICATES EQUIPMENT NOT SAFETY RELATED 161 KV BUS 161 KV aus REACTOR VENT BOS (WHICH ARE _TRIPPED OFF FOR UNDERVOLTAGE AND NOT AUTO- [0-80-206-1 (8Us A) NO SEE_NOTE 10

3. ATTER THE 8900V DIESEL GENERATOR RN 0P 10 SPEED & VOLTAGE. COMMON STA SERV.  0-15E500-1 0-15E500-1 COMMON STA SERV, MATICALLY RECONNECTED TO THE DIESEL GENERATORS). FOR EWLEb IF 125V BATTERY % 'SEE NOTE 10

AUTOMATIC TRANSFER WILL DCCUR BETWEEN BREAKERS DSB & T ONLY R b YWRD CRARGER 1 AN 120 AC VITAL INVERTER i1 AND 2-I ARE gt ING FED FRON THE
g Blomee © | | T TR SRS Tt R TR, o R B Lo R e e
5. USE OF ALTERNATE FEEQERS WHIDH INDIGATE A LTI TARLE A PLAGES BOTH THE 3388 AR ALL BE COORDINATED WITH SYSTEN ENGINEERING AND SiTE ENGINEERING s £OR walal fecoen Ll
QUIPMENT RECEIVING THE POWER AND_THE HOARD SUPPLYING THE PORER IN AN Y7 S 1L 865 34 /32 /‘0 A . Yes FOR WAINT FEEDER LIMI
&rsr LD O TN T A § GO AT A ECANICAL  SPECIEICATION REQUIREMENTS mﬁ i a Y= Y= a e AETER THE LOKD REDUCTION. THE TRAIN SUPPLYING THE ALTERNATE CONNECTION WILL Yes FOR MAINT FEEDER LIMI
NORMAL OR Auzm’ng IS TAKEN'OUT OF SERVICE, COMPENSATORY MEASURES IN 0996 7 i QASESSSIMAIRY D T > J~~~ v o~y vy vl 30 N L NS IECATTuR T BREAKER DN THE (00N ROV RONN BOARD, 1-80-211-A-A(NCB-ACS) S
ACCORBANGE RiTH TaE IRE PROTECTION REPORT MAY BE REGUTRED 10380 Z wr SOPLYINCTRIE RLTERNATE CORWERTEON rOTHE Sagy ViFAL HRniSPIR By TCh Senves 1-80-211-A-A(BCB-ACS)

P R L L L I U A D e ALLOWABLE RtEE X " i85z 2 xv AS A QUALIFIED ISOLATOR. HOWEVER, THE 480V VITAL TRANSFER SWITCH CAN NOT BE
PROVIDED THAT ONLY G‘E EDARD AT A TIME IS FED FROM THE APPLICABLE TRANS- — —~ DECLARED OPERABLE FOR TECHNICAL SPECIFICATIONS AND AFFI.[CABLE LCO ACTIONS ~B0-211-8-B{NCB-ACS) S
FORIER. (110 213 Ak, B8, Blokr 215 Aox, e 63, ThesE FELDERS ARE MO (0-45W714) MUST BE CONSIDERED FOR LOADS GONNECTED 10 THE TRANSFER SITCH. B0-211-5-8(B0B-ACS) s
HOWEVER, AVAILABLE FOR APPENDIX R, THEREFORE, WHEN THESE FEEDERS ARE USED, [ T ——7 2.50 M oria | bl 10. AUXILIARY BUILDING COMMON BOARD 0-BD-206-1 (BUS A AND BUS B) RECEIVES A -B0-711-A-A(NGB-ACS) s

ENSATORY MEASURES IN ACCORDANCE WITH THE'FIRE PROTECTION REPORT MAY COMMON § 2714 1712 2:30 for 2814 1812 COMMON STA SUPPLY FROM 480V _SHUTDOWN BOARDS 182-B AND 282-8. THIS [S AN EMERGENCY - 90-211-A-ABCB-ATS) s BACKUP GONTROL BUS < ALT GONTROL SUPPLY
BE_REQUIRED. N TR ¢ | 1| ]1802 | | SOMMON STA » FEEDER WHICH 1S REQUIRED DURING CERTAIN ABNORNAL OPERATIONAL CONDITIONS.

7. THE USE OF ALTERNATE FEEDERS FOR MCCS AND CHARGERS WHICH REFERENCE THIS 0-BD-200-C | R NC ) R NC ) | | P NC ) P NC ) | OoBD-200-D THERE ARE NO NORMAL OPERATIONAL CONDITIONS WHEN THE BREAKERS SUPPLYING THESE -80-211-B-BINCB-ACS ) s - ALT CONTROL SUFPLY
NOTE (IN TABLE A) WILL RESULT IN THE MCC/CHARGER SUPPLIED BY THIS FEEDER (0-45W714) (D-45W714) FEEDERS SHOULD BE CLOSED. USE OF THESE FEEDERS PLACES THE SHUTDOWN BOARD -80-211-8-B(BCB-ACS) YES = ALT CONTROL SUPPLY
BEING IN AN UNANALYZED CONDITION. ADDITIONALLY, USE OF THESE FEEDERS CAN Lo ___ ] - _ 13 = L__ Y ____ __1] SUPELYING, THE PORER AND IHE AUXILIARY BUILDING COWON BOARD RECEIVING THE o Yes INTTATIONS
CAUSE PROBLENS RESULTING FROM NULTIPLE HIGH IMPEDANCE FAULTING DURING AN POWER_IN AN UNANALYZED CONDITION AND BOTH BOARDS MUST BE DECLAR RABLE . FOR |
APPENDIX R EVENT. THE SUPPLY BREAKER AT THE 480V _SHUTDOWN BOARD WHICH THE APPROPRIATE TECHNICAL SPECIFICATION REQUIRENENTS MUST BE FOLI.UlED‘ FOR IMITATIONS
FEEDS THE NCCS AND CHARGERS MUST BE IN THE OPEN POSITION UNLESS THE BREAKER ADDITIONAL INFORMATION REGARDING APPENDIX R LIMITATIONS FOR TMESE SHUTDOWN IMITATIONS
ALSO SERVES AS THE NORMAL FEEDER SUPPLY FOR ANOTHER MCC. CIRCULT BREACERS, SEE NOTE 19 ON 174307454 AND NOTE 21 ON 1-45W743-44. IMITATIONS

B. USE OF THE ALTERNATE AND NAINTENANCE FEEDERS FOR THE 690DV SHUTDONN BOARDS 1S ALLOVABLE. ‘ T T AT WABLE WHEN THE . CHAVNEL. THE SPARE BATTERY CAARCER IMITATIONS

1-235-1-D, -2- 1S REPLACING IS DIVISIONALLY COMPATABLE WITH THE TRAIN OF SEPARATION OF THE LIMITATIONS

9 ﬁne' ,}‘g‘,‘s"“ ALTERNATE '55‘35'_‘52'?"WV§{§'~,1§"“}‘§? 13INV-23SerRs VTR maTreny C 430V BOARD WHICH PROVIDES THE ALTERNATE SUPPLY TO THE CHARGER. NO' INTER- o

e 9% Mo -0 Via- ToEdn RESpecTve daoy A6 VETAL Thawseen 12, TN ABDTTTON T0 THE L IMITATIONS IDENTEF TE0 [N NOTE 7. ALTERNATE FEEDERS 1O
S‘lmeS 1s UMAWEVTABI.E UMLE$ SVEC[F[I: REMEDIAL ACTIONS ARE TAKEN. THESE ALTERNATE 0-DG-360-38 N ONS 5
FEEDERS ARE_NOT ACCOUNTED FOR IN_LOADING CALCULATIONS. ADDITIONALLY. e JHE (4800 REACTOR VENT BOARDS AND m‘z‘sﬁg)%zvggrgggﬁfmﬁzg £ eOu Cah
ALTERNATE FEEDERS WOULD CONNECT THE APPLICABLE cnmr.zn/lwznm T0 THE REDUNDANT L N RO TAL destBlal: AZMRAAMD 2RI ) ARE TS "EibTobaN kD
YO A RNt Y oNe Eia g O0Y AS WTTAL TRANCEER SHITCHES LI IH. AND IV OR B 13. IN ADDITION TO THE LIMITATIONS IDENTIFIED IN NOTE 7. ALTERNATE FEEDERS TO
" ayzeo Lo or uest Tonerce s mssess  gansunss — " B AT 08 oM NG B DIERTL AU NS M G R
EEH:,)M.L';ﬁE:EIf&A!gt"ENFgai{cils.EN;R:%E; gllassusgr“‘ QKIm‘(,gFmMATELV ’7 “0— S 2900V3m3 TO ANOTHER WAMI THE ClRCUl'l BREAKER Oﬂ THE SHUTDDWN BOARD_1S NOT RATED
TRAIN THAT 1S SUPPLYING THE ALTERNATE CONNECTLON TQ ENSURE THAT OPER- | )Bl )B| \FI.EX DlESEL FLEX DIESEL | )AZ )A| | TO SUPPLY BOTH A NORMAL AND ALTERNATE LOAD SINULTANEOUSLY: THEREFORE, THE
ABILITY OF THE TRAIN IS MAIMTA[MED THIS LOAD REDUCTION MUST COME FROM ER TOR GENERATOR 3A NORMAL AND ALTERNATE FEEDERS SHDULD NOT BE USED AT THE SAME TIME.
LOADS WHICH WOULD BE LOADED ON THE DIESEL GENERATOR FOLLOWING A LOSS L 4 ———] SNGR L J___J__1 14. ALTERNATE FEEDERS TO 4BOV C&A VENT BOARDS 2A1-A, 2A2-A, 2B1-B AND 2B2-B HAVE BEEN ANALYZED
OF OFFSITE POWER (T=0). FOR ALL DESIGN BASIS EVENT LOAD CONDITIONS EXC#T APPENI'I[X R LIMITATION DISCUSSED [N NOTE 19 ON
DRAWING 1-45N749-2A (FOR 2A1-A), NOTE 21 ON DRAWING 1-45W745-1A (FOR 2A2-A). NOTE 21 ON DRAWING
NOTE CONT AT RIGHT: TASH7de4n (FOR Zo1-8), AND NOTE 13 ON DRAWING. {-4SW745-34 (FOR 252.6) STILL APpLIES.
: THE .«usmm: ALIGNMENTS ARE VALID FOR UNIT 1 OPERATION ONLY UNTIL UNIT 2 STARTUP.
15. NOT USEL
T T T T T T T T T T w, W NOTES CONTINGED AT BoTTOM RICHT:
g 3l g3l
5= 8 3= 2
BE<28 BEand
fess b
DIESEL 28322 a62E2 DIESEL B
GENERATOR GENERATOR
TA-A SEE NOTE 7 AND NOTE
RATING SAVE i1 'SEE_NOTE 7 AND NOTE
AS DG 1A-A 0.8p [SEE_NOTE 7 AND NOTE
SEE NOTE 7 AND NOTE
'SEE NOTE 7 AND NOTE 1
'SEE NOTE 7 AND NOTE 1
[SEE_NOTE 7 AND NOTE
M nech Y SEE NOTE 7 AND NOTE
Fi 6.9 KV UNIT 7 X;R FROM 6.9 KV UNIT W 2A-A Sk L XER FROM 6.9 KV IA-A - 3, FROM 6.9 KV SEE_NOTE 7 AND NOTE
8D 2C SH 28-8 INTLK o SPe“NoTes 16 & 17 INTLK sy UNIT BD 1C sezcuorzs UNIT BD 18 SEE NOTE 7 AND NOTE
{D-15£500-1) lsgzku?_}zs (0-15£500-1) o a5 (0-15£500-1) 16 & 17 (0-15£500-1) %ﬁ_ :: _: ::: ms’,;,;z#:
I P R P R P e R P :z—mc: 835 [SEE NOTES 7, 12 AND
1826 1828 80 8\D1s38 1924 840 1818 2-8D-211-A-A 1936 &0 n“u 1922 &\O 1914 8Oigzs B\O &8O 1-80-211 1716 B\O 8,01952 1-80-211-A-A 474 [0-CHOR-215C-¢ [T [ADD'L_DG NOT USED, NOT IN UNIT 1 BOUNDARY
Yo, ) §;95) gruroom e ) NG ) NG ) m) © 9KV SHUTOONN NG ) N ) O ) O ) N ) NC ) é,,?'fv Slifd un) NC ) O ) 89Ky shuToON g ) [1=cHor-215-A- Yes
45W724-4. 12D0A- 2-8D-211-B-B 2-45W724-3 1200A 1728 (1-45W724-2) ~45N7 24~ |1 -CHGR-215-B-8 YES
i (2-45W724-4) - 1 ( ) 2 120087 ' i 1) s Yes
LN ! 4 4 &5 4 L 4 i 4 [2-otcR-215-5- Yes
) Q) ) ) ) )9 ) ) ) ) o) ) ") ") ) )
2-0XF- 2-0XF - 2-OXF - 1-0XF - 1-0XF - 1-0%F - 1-OXF- 1-DXF- 1-0XF -
212-82~B i L% i 20X~ 212-8-8 212—31 212-A2-A i 2-0%F - i 2-0%F - Fry 212-A1-A 212-82-8 i L-oxe- i 1-0XF= 212-8-B 212-81-8 212-A2-A 212-A-A 212-A1-A SEE NOTE 7 AND NOTE
41H §8-3410-8 SR SR §8-341F 68-341A-A Wl KFiR XFMR . wy XFVR  wlas £8-341H 6B-341D-8 YFMR SFuR. | wdas  XFMR wlas XFRR XFMR SEE NOTE 7 AND NOTE
s oo VA 500 KVA SR R a 500 KVA 500 KVA  STR Ao e (Bang  ATS 500 KVA 500 KVA SRR IEY T AR o R R *p= S NGTE 7 AND
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