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ENCLOSURE

(Proposed Changes to FSAR Section 12.3)



12.3 RADIATION PROTECTION DESIGN FEATURES

12.3.1 FACILITY DESIGN FEATURES

Mainta-n•i• ---. 'patienal radiati- n - xpe.ure. as low as reasenablyfl
-aehizvable (AL=A-A) has been an objeetive thrrzugheut the deslq. ft C4-'
the Watts Bar Nuelear Plant. Ginee the~ izcubanoz of Regoalateory-e
Giu;ide 3.8, zspelal: emphasis has been plaeed on meeting thIoie
objzztivz.e, Some specific design features to limit in-plant
radiation exposures are provided in the following Sections.

Instruments and components which require frequent maintenance or
calibration are located in the lowest practicable radiation fields.
This practice serves the twofold purpose of reducing exposure to
operations personnel as well as lessening radiation damage to this
equipment.

Penetrations of shielding and containment walls are located and
designed so as to minimize exposures. Details of design
considerations in the location of shield wall penetrations are
provided in Section 12.3.2.2.

Radiation sources and routinely occupied areas are separated
wherever possible. In particular, pipes or ducts containing
potentially highly radioactive fluids do not pass through routinely
occupied areas. Long runs of radioactive piping are restricted to
shielded pipe chases. In addition, an effort is made to assure
that piping entering an equipment cubicle serves only the equipment
housed in that cubicle.

Design features are incorporated to minimize the spread of
contamination and to facilitate decontamination in the event
spillage occurs. Floor drains are provided in equipment cubicles
to prevent the spread of radioactive liquids. Tight fitting doors
with seals are utilized in access ways to cubicles housing
radioactive gas handling equipment or equipment which processes
high temperature fluids. If- the -doors are -louvered, they are
equipped with back draft dampers. Walls and floors in these areas
are coated with special materials which are easily cleaned in case
excessive leakage of contaminants has occurred.

The layout of ducts and pipes is designed to minimize buildup of
contamination. Lengthy runs of horizontal radioactive piping are
avoided where possible. Vents and drains on piping are located so
as to minimize potential crud traps. as low as

reasonabl
achievab•eJThe Ventilation system is designed to ensure control of airb~orne

contaminants and for easy access and service to keep doses•LARA
during alterations, maintenance, decontamination, and filter
changes. Air flow patterns are controlled throughout the plant
such that cleaner areas are exhausted to areas of higher potential
airborne radioactivity which are then exhausted to the atmosphere
through air cleanup units. Air cleanup units are designed for ease
of maintenance and to facilitate removal of filters to minimize
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personnel exposure from contaminated filters. Ventilation system
design in plant buildings is discussed in Section 9.4.

A sufficient number of radiation monitoring devices are located
throughout the plant to assist in the control of personnel
exposure. Wherever practicable, area and airborne radioactivity
monitoring equipment with local readout is included in areas to
which personnel normally have access. Portable instrumentation
supplements the stationary equipment. The locations of radiation

monitors are discussed in detail in Sections 11.4 and 12.3.4.

Where practicable, shielding is provided between radiation sources
and areas to which personnel may have normal or routine access, and
shielding is designed for maintaining doses ALARA. In the case of
waste evaporators, the design includes component arrangement such
that those components which may require periodic maintenance are
shielded from the components most likely to be high radioactive
sources. Movable shielding and convenient means for its
utilization are available for use where permanent shielding is
needed but impractical. Details of shielding design are discussed
in Section 12.3.2.

Remote handling equipment is provided wherever it is needed and
practicable. Valves with remote operators are used in plant areas
when manual operation is frequently required. Valve and valve
gallery locations are discussed in Section 12.3.2.2. Provisions
are made to remotely remove certain cartridge filters which are
potentially highly radioactive. Remote handling equipment is used
to package and transfer liquid and solid waste products. Remote
handling equipment is also used to transfer new fuel and spent fuel
assemblies.

Sampling is performed so exposures will be ALARA during such
routine operations as sampling off-gas, primary coolant, and liquid
waste. The waste gas analyzer equipment has been separated into
two cabinets to allow shielding of readout and calibration
equipment from piping and valves which contain radioactive gases.
Liquid sampling from highly radioactive components is routed to a
hot sampling room.

All radiation protection features, such as shielding, are designed
to allow normal plant operations to continue unimpeded when
radioactivity inventories are at design levels. The development of
the design levels employs very conservative assumptions such as
operation with 1.0 percent failed fuel.

Layouts of the Containment and surrounding Shield Buildings and of
the Auxiliary, Control, and Turbine Buildings are provided in
Figures 12.3-1 through 12.3-19. While generally to scale, these
drawings cannot be scaled to determine accurately the thickness of
concrete shield walls. Shield wall thicknesses are therefore
tabulated in Table 12.3-6.
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The layouts provide the radiation zone designations including zone
boundaries and maximum expected radiation levels during all phases
of normal plant operation. Refueling/ shutdown radiation levels will
be no higher and in most areas will be much lower than those shown.
These layouts show elevations and room numbers for reference to
Table 12.3-6, so that shield wall thickness may be readily
determined for any location. The layouts also show controlled
access areas,' decontamination areas, the location of the on-site
laboratory for analysis of chemical and radioactivity samples and
the location of the counting room. The locations of area radiation
monitors are tabulated according to elevation and nearest position
coordinates in Table 12.3-4. Airborne radioactivity monitors are
tabulated in Table 12.3-5 and hand and foot, and special radiation
monitors are tabulated in Table 12.3-7. These elevations and
position coordinates are readily locatable on the layout drawings,
Figs. 12.3-1 through 12.3-19. The design basis radiation level in
the counting room during normal operation is-an external exposure
rate of not more than 0.1 mrad/hr.

12.3.2 Shielding~

12.3.2.1 Desigrn Objectives

The design objectives of the plant shielding are the following:

1. During normal operation, including anticipated, operational
occurrences, to restrict annual doses to on-site occupational
workers, including construction workers, to the 10 CFR 20
limits or to NCRP recommendations in cases for which 10 CFR 20
may not provide specific limits. The operational limits used
at Watts Bar are given in Table 12.3-1. These limits also
apply to visiting radiation workers employed at other TVA
facilities when they are assigned to this plant on a temporary
basis. For visiting radiation workers who are not normally
TVA employees, the whole body dose limits are:

a. 5 rem/year in accordance with the provisions of 10CFR20
paragraph 20.1201 if dose records are supplied for the
individual(s) for the current calendar year. The dose
permitted shall be adjusted to account for previous
exposure so that the total dose received shall not exceed
the 5 rem/calendar year.

b. TVA may, in accordance with the provisions of 10CFR20
paragraph 20.1206, "Planned special Exposures",
authorize a radiation worker to receive doses in addition
to and accounted for separately from the doses received
under the limits specified in a. above provided that the
following conditions are satisfied.

*1) The Planned Special Exposure is an exceptional
situation where no alternatives that might avoid
the higher exposure are available or are
impractical.
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2) TVA and the employer(') specifically authorizes
the planned Special Exposure, in writing, before
the exposure occurs.

3) Before a planned-,Special Exposure, TVA ensures
that the individuals are: a) informed of the
purpose of the planned operation; b) informed of
the estimated doses and associated potential risks
and specific radiation levels or other conditions
that might be involved in performing the task; and
c) Instructed in the measures to be taken to keep
the dose ALARA considering other risks that may be
present.

4) Prior to permitting an individual to participate
in a planned Special Exposure, TVA ascertains prior
doses as required by 10 CFR 20 paragraph 20.2104(b)
during the lifetime of the individual(s) involved.

Design maximum whole body exposure rates, except in the case
of certain maintenance and refueling functions and during
inspections, do not exceed 0.1 rem/hr and in most cases they
are much less. The maximum dose rate in each instance is
determined by the 10CFR20 annual limit, by the required
exposure time, by previous dose during the current year and by
anticipated subsequent maximum dose during the year.

2. To limit on-site whole body dose to visitors to 0.1 rem per
year.

3. To restrict off-site exposures in accordance with the As Low
As Reasonably Achievable (ALARA) provisions in 10 CFR 50.

4. To limit, under accident conditions, the off-site exposure
from activity in the containment so that the total exposure
from this source and from airborne radiation will not exceed
the 10 CFR 100 exposure limits.

5. To satisfy the requirements of 10 CFR 50, Appendix A,
Criterion 19. Sufficient radiation protection is provided to
permit access and occupancy of the Main Control Room under
accident conditions without personnel receiving excessive
radiation exposure. The design alsoprovides limited access,
defined in Section 12.3.2.2, to other plant areas during
accident conditions. The sum of the doses an operator
receives during any such extra-control room visits and those
received while gaining access to and occupying the Main
Control Room will not exceed exposures of 5 rem whole body.

Note: (1) If the worker(s) is(are) not employed by TVA.
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12.3.2.2 Design Description

Plant Shielding

Expected frequency, duration of occupancy, and access controls
determine what exposure rates will be allowed in all interior and
other on-site areas in order to assure that shielding design
objectives are met. Each area is classified as one of five types
listed in Table 12.3-2.

In numerous cases where access requirements are expected to range
from almost continuous occupancy to a few hours per week (access
types II and III), shielding is required to achieve acceptable
exposure rate levels. The shielding design level in Table 12.3-2
is the exposure rate for which any shielding provided is designed.

Shield Walls

Presented in this section are the criteria for the erection of the
plant shield walls and for penetration through these walls. The
calculational methods used to determine the thickness and other
dimensions of the shield walls are given at the end of this
Section.

Many structural walls also serve a shielding requirement which
often sets the wall thickness. Some walls serve only a shielding
function. Most of these shielding walls are cast in place up to
within 2 inches of the ceiling above. When necessary, this gap
between wall and ceiling is filled over part of the wall thickness
with grout. Those shield walls or portions of shield walls that
are subject to removal for equipment repair or replacement are
constructed of solid concrete blocks.

Except for two applications, which are cited in later subsections,
the poured concrete shield walls throughout the plant are ordinary
concrete with a minimum density of 145.0 lb/ft3.

Areas where design whole body exposure rates are between 0.005 and
0.05 rem/hr are always shielded unless they are remote from general
access areas or unless the exposure rates will exist for very short
times. Shield walls are always erected around any plant component
or piping if design level activity at any time in plant life can
result in exposure levels greater than 0.050 rem/hr unless they are
remote from general access areas. In many cases, particularly when
the design exposure rates are toward the upper end of this range,
shield walls are erected around these areas even though one of the
conditions exists that could justify simply designating the
unshielded areas as radiation areas and following the area
identification and entry requirements given in Table 12.3-2.
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Access to many equipment enclosures is provided through the shield
wails of the compartments. In these cases, the effectiveness of
the shield walls in limiting exposure rates outside the equipment
enclosures is maintained by providing labyrinth entrances. Access
to some equipment enclosures, principally filter, and demineralizer
is through the floor above. In these cases, the removable concrete
f loor slab that provides the entrance generally has the same
thickness as the cubicle walls.

The design criterion for shield wall penetrations in the Auxiliary
Building, such as those f or piping and ventilation ducts, is to
locate them whenever practical so that their effect on the whole
body exposure rates in accessible areas outside the shielded
enclosure is minimized. Of ten this criterion is satisf ied by
locating the penetrations as nearly as possible to the corners and
to the ceiling of the shielded enclosure. In using this technique,
however, consideration is given to the increased length of piping
sources that may result. If direct or reflected radiation passing
through the penetrations of a shield wall creates a radiation area
outside the wall, the criteria given f or the erection of shield
walls are used to establish the necessity f or a wall to shield
this area.

The following general shielding considerations are employed in the
arrangement of Shield Building penetrations:

1. Where practical, most penetrations of the Shield Building
except those that connect the Shield Building to a shielded
enclosure in the Auxiliary Building, are opposite unpenetrated
areas of the crane wall. This arrangement adequately shields
outside areas and areas inside the Auxiliary Building from
sources inside the containment shell during normal operation.
When this arrangement is not used, shadow shields are provided
to eliminate radiation streaming from major sources inside the
containment to areas outside the Shield Building.

2. Radiation sources in the annulus between the containment and
the Shield Building are located behind'unpenetrated portions
of the Shield Building or behind the Shield Building
penetrations that connect the Shield Building to shielded
enclosures in the Auxiliary Building.

3. Penetrations of crane wall sections that provide necessary
shielding for containment areas accessible during power
operation are avoided.

4. Shadow shields are provided at Shield Building penetrations
that connect the Shield Building to unshielded areas where
access cannot be completely controlled during accident
conditions.
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Valve and Valve Operating Stations

The following arrangements are used for manually operated valves
that control process equipment function:

1. Valves are located and operated in the enclosure with the
controlled equipment. This arrangement is used only when
design level activities in the equipment and piping and
anticipated occupancy for valve operation are such that
acceptable exposure limits will not, be exceeded. This
arrangement is not used if the whole body exposure rate at the
valve is greater that 0.1 rem/hr. The limit imposed in the
case of each valve depends on expected occupancy requirements
and is generally much less than 0.1 rem/hr. Another
requirement for using this arrangement is that sources and
piping in the equipment enclosure can be sufficiently removed,
without economic penalty, to allow valve maintenance or that
design activities are low enough to keep personnel doses under
acceptable levels during valve maintenance without source
removal. (Source removal can involve pumping or draining a
liquid, venting a gas, flushing demineralizer resin, or
replacing a filter cartridge). For this purpose, the
acceptable whole body exposure rate is 0.006 rem/hr. To
perform maintenance for an 8-hour shift at an average dose
rate above this level, an employee needs the approval of his
supervisor, the Health Physicist or his authorized
representative, and the Shift Supervisor.

2. Valves are located and operated in a radiation area outside
the equipment enclosure. With this arrangement, whole body
exposure rates at the valve must be less than 0.1 rem/hr, and
generally much lower limits are set.

3. In the third type of arrangement, valves are located in the
equipment enclosure but are operated from behind a shield
wall. For this arrangement, whole body exposure rates at the
valve operating station must be less than 0.015 rem/hr. The
exposure limitation during valve maintenance are the same as
those for the first arrangement.

4. In this arrangement, valves are located in a valve gallery.
Generally, a number of valves share a valve gallery.
Typically,- these are most of the valves that serve a few
identical or similar plant components. one side of the valve
gallery is formed by a shield wall which separates the valves
from the process equipment. The opposite side of the gallery
is a shield wall which is penetrated by either extension stem
arrangements joining valves to hand-wheel operators or by
flexible shaft controls.

The extension stem is solid metal and the annular space
between extension stem housing and shield wall sleeve is grout
filled. With this arrangement, the effectiveness of the
shield wall between valves and handwheel operators is
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virtually undisturbed and the whole body exposure rates at the
handwheel are less than 0.001 rem/hr. The flexible shaft
control is used in the case of a few filters. In some cases,
ducts for the shafts follow an oblique or curved path through
the wall to prevent direct radiation streaming from high
intensity sources. The design whole body exposure level
outside the valve gallery for this arrangement is 0.0025
rem/hr.

The first design objective of the valve gallery is to allow
valve maintenance without f irst removing the sources from the
process equipment. Some of the design guides to achieve this
objective are the following:

a. Penetrations through the shield wall between the
equipment enclosures and valve gallery are as near the
ceiling and as close to the corner ý of the equipment
enclosures as practical.

b. Piping runs in the gallery, that will contain radioactive
fluid when the control valve is isolated for maintenance,
are kept as short as practical.

C. Excessive annular spaces between pipe and pipe sleeve in
the wall between equipment and valves are avoided.

With these precautions, it is expected that the design objective of
0.006 rem/hr whole body exposure rate will be achieved when the
process equipment contains up to a significant fraction of design
level activity. The design objective should be achieved in most
cases even when the process equipment contains design level
activity. As an outside limit, the design assures an exposure rate
of less than 0.1 rem/hr in the valve gallery during valve
maintenance without removal of the process equipment sources. Even
at exposure levels of 0.1 rem/hr some valve inspection and
maintenance would be possible.

A second objective for locating some of the valves in valve
galleries instead of in the equipment enclosures is that even after
removal of the process sources, the remaining activity on the
inside walls of the equipment and/or high contamination levels in
the enclosure may require extensive decontamination work before
valve maintenance if the valve is located in the enclosure.

A third objective for locating control valves in valve galleries is
that this arrangement provides a second shield between process
equipment and general access areas. This is a worthwhile
consideration when any unanticipated shielding deficiencies can
result in high exposure rates.

Another advantage is that, in the unlikely event of valve operator
failure, the valve gallery arrangement *allows limited direct
operation at the valve location until maintenance is performed.
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Most of the advantages of locating hand-operated valves in valve
galleries also apply to the location of remote-manual (motor-
operated or pneumatically-operated) valves in valve galleries.

Manually operated valves used to isolate, drain, or vent process
equipment such as pumps that contain relatively small amounts of
activity are generally located and operated in the enclosure with
the equipment. As a rule, remoting the valve and/or its operation
from the equipment is a design consideration only when one or both
of the following conditions can exist: (1) the anticipated dose
from the process equipment during valve operation is significant
and (2) the anticipated dose received from the equipment during
valve maintenance is significant and large compared with that which
could be received if a remote valve station were used.

A valve is never used to isolate, drain, or vent process equipment
located and operated in the enclosure with the equipment if the
whole body exposure level is greater than 0.1 rem/hr. The limit
selected for each valve depends on the expected, occupancy, time at
the valve station and is generally much less than 0.1 rem/hr. If
anticipated exposure rates are too high to allow location and
manual operation of the valve in the enclosure with the equipment,
one of the following procedures is used: (1) the operation of the
valve is from behind a shield wall which limits the whole body
exposure rate at the operating location to less than 0.015 rem/hr
or (2) the valve is located in a valve gallery and operation of the
valve is from behind the valve gallery wall which restricts the
whole body exposure rate at the valve operating location to 0.0025
rem/hr. Typically, these valves share a valve gallery with the
equipment control valves.

Motor-operated or pneumatic valves that isolate, drain, or vent
process equipment are located in valve galleries if process
equipment activity levels could be high enough to prohibit
emergency access to the valves.

Primary and Secondary Shieldingr

The primary shield consists of the following parts:

1. Shield elements inside the reactor pressure vessel. These
elements, which are the core baffle, the core barrel, the
thermal shield, and water annuli, provide a water shield and
a steel shield, each several inches thick.

2. The reactor pressure vessel.

3. A concrete structure surrounding the reactor vessel from the
floor at the 702.78 foot elevation to the floor at the 725.12
foot elevation. The concrete thickness is 5 feet 9 inches on
the radius through each of eight out-of-core neutron detector
slots. on all other radii, the concrete thickness opposite
the active fuel is 8 feet 6 inches. There is an opening in
the shield at each of the eight primary coolant pipes. Four
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of the openings start at the vessel flange surface elevation
of 725.12 feet and go down to elevation 712.71 feet. The
other four openings extend from the vessel flange surface to
elevation 692.00 feet.

That part of the opening above each pipe is filled during power
operation with a removable plug. Removal of the plugs during
shultdown allows inspection of the weld joints between the primary
coolant pipes and the reactor vessel nozzles. Inspection time
available will be very limited since exposure levels under pressure
vessel equilibrium Co-60 and Fe-59 activity conditions will be on
the order of 10 rem/hr at the bottom of the opening and 1 rem/hr at
the top.

Except across the refueling canal, the primary concrete structure
extends upward at reduced thickness (minimum is 2'6"1) from the
725.12 feet elevation to the operating, floor (elevation 756.63
feet) . (The blowout panels in this upper structure are located just
under the floor at elevation 756.63 feet. The panels extend from
elevation 754.13 feet down to elevation 749.63 feet. With this
arrangement, radiation from the reactor vessel that penetrates the
blowout panel area is attenuated by at least one reflection off
concrete before it reaches accessible plant areas outside the
primary concrete) . The upper part of the primary concrete shielding
is completed by the walls of the refueling canal which extend
upward from elevation 709.23 feet, by the control rod drive missile
shield and by a gate which spans the refueling canal from elevation
756.63 feet down to elevation 725.12 feet. The control rod drive
missile shield and the gate are removed during refueling. The
primary shielding makes possible necessary access inside the crane
wall during shutdown.

The secondary shield consists principally of the crane wall, the
Shield Building, the concrete operating floor at elevation 756.63
feet, and the concrete structures which combine with the crane wall
to enclose those sections of the steam generators and the portion
of the pressurizer that extend above elevation 756.63 feet.

In addition to their providing biological radiation protection, the
primary and secondary shielding are arranged and structured to
provide additional shielding functions such as:

1. The primary shielding elements inside the vessel attenuate
neutron flux sufficiently to prevent excessive radiation
damage to the reactor vessel.

2. The primary shielding prevents excessive radiation damage to
plant components from neutron and gamma radiations, and the
secondary shielding prevents excessive radiation damage to
plant components from gamma radiation.

3.. The metal and water inside the pressure vessel and the
pressure vessel itself serve to reduce the heat flux from
neutron and gamma radiation'at the vessel outer surface.
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Cooling necessary to avoid high temperatures and possible
dehydration in the surrounding concrete is, thus, an easier
task.

4. Parts of the primary and secondary shields serve as portions
of the divider, necessary for the ice condenser containment,
between lower and upper containment compartments.

5. The Shield Building, which is part of the secondary shielding,
is also part of the double containment.

Personnel enter and leave the containment vessel through either of
two personnel air locks. To protect (from primary coolant system
radiation) personnel entering the containment through the airlock
frcdm the platform at elevation 716.00 feet, heavy concrete with
density 218.0 lb/ ft3 is used in a section of the crane wall. With
the reactor at significant power levels, personnel access to the
lower compartment, which is access type IVa, will be prohibited
except under cases of extreme emergency. During full power
operation, the upper compartment and the ice condenser upper
plenum, access type IVa areas, will be entered infrequently but as
necessary for upper compartment inspection and ice bed and ice
condenser inspection and maintenance. The Seal Table and
Instrument Room, which are access type IV areas, will be entered
routinely during full power operation. The accumulator rooms,
ventilation equipment rooms, and tunnel area outside the crane wall
will be entered from the seal table and instrument room only as
needed and as radiation and airborne contamination permit. Some of
these rooms contain access type IVa areas. Access to the annulus
between the containment vessel and the Shield Building is not
normally required during power operation; however, access, if
necessary, is through a hatch. Most annulus areas are access type
IV areas although some areas opposite crane wall penetrations are
access type IVa areas.

Auxiliary Buildingr Shielding

Shielding in the fuel handling area of the Auxiliary Building is
discussed in a following subsection. The balance of the shielding
in the Auxiliary Building protects personnel, during normal
operation including anticipated operational occurrences, from the
components and piping of the following systems and facilities:

1. Chemical and Volume Control System (CVCS).

2. Waste Disposal Systems (WDS)

3. Residual Heat Removal System (RHR)

4. Spent Fuel Pool Cooling and Cleanup System (SFPCCS)

5. Sampling System collection and analysis facilities.

The hot instrument shop and decontamination area enclosures furnish
some minimal shielding, but their main function is to minimize the
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spread of contamination.

The Auxiliary Building shielding is designed to limit whole body
exposure levels in accessible corridors and open spaces in the
building to 1.0 mrem/hr (access type II); however, exceptions occur
at certain shield wall penetrations. If the exposure rate at a
penetration exceeds 5.0 mrem/hr, the procedures in Table 12.3-2 for
designating radiation areas apply. Auxiliary Building shielding is
also designed so that equipment areas may be entered for
maintenance without shutdown of adjacent operating systems or
system equipment. Satisfying this requirement results in a high
degree of compartmentalization in the building.

Most piping carrying fluid of high specific activity is routed
through shielded pipe chases. The pipe chase walls have a minimum
thickness of 27 inches of concrete, which will reduce the whole
body exposure rate from a 14-inch residual- heat removal (RHR)
system pipe carrying reactor coolant water to 1.0 mrem/hr
Somewhat higher exposure rates from pipe chase sources may exist
for short time periods. An example is the exposure rate,
calculated to be 4 mrem/hr, from spent resin piping during the
badkflushing of demineralizer resins. Pipe chases run along the A-
5 and A-lI coordinate lines from elevation 676.0 ft. to elevation
757.0-ft. (See Figures 12.3-4, 12.3-8, 12.3-10 and 12.3-12). The
Pipe chase areas are enlarged at one end between the floors at
elevation 713.0 feet and elevation 737.0 feet to form Shield
Building penetration areas. Most radioactive fluid carrying pipes
running from the containments to the Auxiliary Building pass
through these pipe chase sectors which extend from approximately Az
270 degrees to approximately Az 300 degrees (See Figure 12.3-3).
Another pipe chase runs along the fuel transfer canal and adjoins
the A-5 and A-11 line pipe chases between the floors at elevation
713.0 feet and elevation 737.0 feet. A concrete partition in this
pipe chase along the A-8 line, between units, inhibits the spread
of contamination from one unit to the other should a pipe rupture
occur.

Fuel Transfer Shielding

During fuel transfer operations, the refueling canal and the region
above the open reactor vessel are filled with borated water to
elevation 749.12 feet. The water level in the fuel transfer canal
and spent fuel pit, which are in the Auxiliary Building, is also at
elevation 749.12 feet. The bottom of the refueling canal is at
elevation 709.23 feet in the fuel assembly tilting-device area and
at elevation 713.87 feet elsewhere. A fuel assembly is transferred
from the reactor vessel through the refueling canal toward the
Auxiliary Building. It travels in a fuel transfer tube from the
containment to the fuel transfer canal in the Auxiliary Building,
and it is then moved into a storage location in the adjacent spent
fuel pool. The reactor cavity filtration system assures water
clarity in the reactor cavity during refueling.
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After the fuel transfer has begun, the principal radioactive
sources in the proximity of the fuel assembly transfer path are the
following: (1) activity in the water which is a mixture of reactor
coolant and water from the refueling water storage tank and (2) the
fission product inventory in the fuel assembly being transferred.
The activity in the water will not normally be above 0. 01 AtCi/cc of
nontritium activity when a fuel assembly is moved f rom the vessel.
A concentration of 0.01 ACi/cc of Cs-137 produces, via Ba-137m
gamma decay, a calculated radiation level of approximately 2.5
mrem/hr at 3 f eet above the water surf ace and less than this at
occupied locations in the refueling areas. If the activity is
above this level, it will be reduced to this level with the Spent
Fuel Pool Cooling System Equipment (SFPCCS).

The minimum water shield above the active fuel region of a spent
fuel assembly as it moves from the reactor vessel to the storage
position in the spent fuel pool is 10.5 feet except when the
assembly is in the fuel transfer tube. The design of the transfer
equipment incorporates restraints to assure that this minimum water
shield is maintained. The calculated exposure rate to a person at
the water surface resulting from a fuel assembly at its maximum
elevation during transfer is less than 1.0 mrem/hr. Except for an
emergency passageway under the fuel assembly tilting device in the
refueling canal (See Figure 12.3-17), the transfer of spent fuel
assemblies does not generate any high radiation areas in accessible
plant areas. The maximum shielding between the fuel assembly and
the emergency passageway is 3 feet 0 inch of heavy concrete
(density = 218 lb/ ft 3 ) . The whole body dose rate in the passageway
is~approximately 210 mrem/hr. The minimum shielding inside the
primary containment between fuel assembly and personnel on the
floor at elevation 716.0 feet is 1 foot of water and over 5.5 feet
of ordinary concrete. The corresponding maximum whole body exposure
level is about 5 mrem/hr. During fuel assembly transfer, the region
in the annulus between the steel containment and the Shield
Building is protected from the fuel assembly by concrete and water
equivalent to more than 6 feet of concrete. A small access opening
is provided through the shielding in the annulus to allow for
inspection of the fuel transfer tube. This opening is normally
filled' with solid concrete blocks which are removed only when
access for inspection purposes is required. A radiation streaming
gap between the steel containment and the concrete on each side of
it in the vicinity of fuel transfer tube is avoided by offsetting
the concrete and attaching to each side of the steel containment a
steel ring. Similarly, offsets in the Shield Building concrete and
in the Auxiliary Building wall in the area of the transfer tube are
used to avoid a direct streaming path between these two structures.

When the spent fuel assembly is outside the Shield Building, during
passage through the Auxiliary Building wall and fuel transfer canal
to the spent fuel pool, it is shielded by a minimum of 6 feet of
concrete or by a minimum of 10 f eet 6 inches of water. Spent fuel
pool concrete walls which separate spent fuel assemblies in their
storage locations from the Auxiliary Building access area at
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elevation 692.0 feet are 7 feet thick.

Turbine Building and Service Building

Activity in the Turbine Building occurs only in the event of steam
generator primary-to-secondary leakage. Almost the entire Turbine
Building is an access type I area. For an extreme case of primary-
to-secondary leakage of 1 gpm per unit, some accessible areas
immediately adjacent to the condenser vacuum exhaust system,
including the HEPA filters and charcoal adsorber train, could be
access type III areas.

Also located in the Turbine Building are condensate demineralizers
and associated regeneration equipment. This equipment is
adequately shielded to maintain maximum dose rates in controlled
access areas to 1.0 mrem/hr. Cubicles in which condensate
demineralizers and associated equipment are located are generally
designed for type III or IV access (see Figures 12.3-11 and 12.3-
13).

There are several areas of low activity level in the Service
Building, such as the Waste Baler Room, Dirty Laundry Room, Health
Physics Laboratory, and Radiochemical Laboratory Filter Room.
Enclosures about these areas furnish necessary shielding, but their
principal purpose is to minimize the spread of contamination.

Outside Areas

Except for the following, all areas outside the plant buildings are
either access type I or II areas during normal operation including
anticipated operational occurrences.

1. For short periods of time when solid waste shipping is
imminent, the casks will be outside. The number of casks
allowed outside at any one time is controlled and depends on
the exposure rates from each cask. The maximum exposure rate
from each cask satisfies the provisions of 49 CFR 173. Access
to the outside region where these casks are located during the
short pre-shipment periods is controlled. The type of control
required depends on the designated access type, which in turn
is established by the exposure rate.

2. During solid waste and spent fuel shipment, the area
immediately adjacent to the train willbe an access type IV
area.

3. There are six outside tanks that contain radioactive liquids:
Two refueling water storage tanks, two primary water storage
tanks, and two condensate storage tanks. The activity in each
is low level, and no shielding is required. Maximum whole
body exposure rates at the site boundary from these tanks are
6.0X106 mrem/hr, 6.OX104 mrem/hr and 3.0X10 "5 mrem/hr,
respectively, for a refueling water storage tank, a primary
water storage tank, and condensate storage tank.
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Shieldingr For Accident Conditions

Some shielding provided for normal operation also has a function
during accident conditions. However, other shielding has a
function during accident conditions only. This accident shielding
is required to serve two functions: (1) it must restrict the
exposure at the site boundary from activity in the containment to
a small fraction of 10 CFR 100 limits and (2) it must attenuate
exposure rates at interior and other on-site locations from
activity in the containment to levels which will allow required
access. Requirements are the following:

1. Continuous Main Control Room occupancy is required.

2. Visits of several minutes duration into the shutdown board
rooms to operate breakers and switches must be possible. For
these visits which may occur at any time after-the start of
accident conditions, the operator will wear anti-contamination
clothing and have breathing protection.

3. The capability must be provided to enter, at 24 hours after a
LOCA, an ESF equipment room such as an RHR pump cubicle for
repairs while the redundant unit is in operation. The design
criterion is that the exposure for eight hours residence in
the equipment room will not exceed 3 rem. (The design does not
take credit f or this maintenance in satisfying requirements
such as meeting the single failure criterion. The capability
is provided only to make a non-planned emergency repair.)

4. since a single crew cannot remain in the Main Control Room for
the duration of the accident, it must be possible to make the
trip from the site boundary to the Main Control Room sometime
after 24 hours without receiving an excessive dose.

5. The diesel fuel will have to be replenished during the course
of the accident. The on-site storage allows about 7 days of
operation.

The Shield Building is the principal structure that limits exposure
at the site boundary and at site exterior locations from activity
in the Containment. The Shield Building also, in concert with other
shields, limits exposure levels at interior and other on-site
loCations. The accident shielding functions of the Shield Building
are shared by the structures that shield its penetrations, such as
the steam line penetrations, the personnel hatches, the equipment
hatch, ventilation ducts, and the many smaller penetrations. some
of the structures that shield the Shield Building penetrations are
Auxiliary Building external walls. These and other Auxiliary
Building walls and the Auxiliary Building ceilings further
attenuate radiation f rom sources within the Containment to improve
accessibility during accident conditions.
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The ESF equipment compartment shielding provides f or emergency
maintenance. (To make possible this maintenance, the equipment
will be drained bef ore the maintenance begins and the operator will
wear anti-contamination clothing and have breathing protection) . In
thq, case of ESF equipment, such as the RHR pumps which also operate
during normal operation, the shielding required for normal
operation is controlling.

The Main Control Room is shielded so that the integrated whole body
dose from external sources (activity inside the primary
containment, in the passing cloud and in surrounding rooms)
obtained during occupancy f ollowing a loss-of -coolant accident
would be a very small fraction of 5.0 rem. The major portion of the
whole body dose can then come f rom the airborne activity within the
Main Control Room. (The dose from this airborne activity which is
more difficult to limit than that from the external sources is
discussed in Chapter 15 which considers integrated exposures in the
Main Control Room under accident conditions from all sources).

In the Main Control Room's shielding design, sufficiently thick
walls, ceiling, and floor are provided. In addition, special
attention is given to the doorways. Shield doors are provided at
the entrances from the Turbine Building to attenuate radiation from
the radioactive cloud which is assumed to occupy the Turbine
Building.

Analysis shows that shield doors at the small entrances from the
Main Control Room to the Auxiliary Building are not necessary.

ShieldingT Calculations

Shielding required to reduce the exposure rates based on
conservative source strengths in known source geometries to design
objective values, were determined with hand calculation and/or with
the SDC computer code. A computer program is used to solve the
equations for the whole body beta and gamma dose rates from
airborne activity. The program also provides the whole body gamma
exposure rate after attenuation by a shield. Both the hand
calcul~ations and the computer codes employ the point-to-point
kernel integration method. The SDC code 1 integrates the basic
exponential attenuation point kernel over the various geometries
to provide the uncollided gamma-ray flux. Many of the integrations
found in the Reactor Shielding Design Manual [2] are utilized.
Exposure rates are obtained by multiplying the uncollided flux by
the product of a f lux-weighted buildup factor and 'a dose-conversion
factor. The hand calculations generally employ the more
conservative procedure of multiplication of the buildup factors for
the different materials between source point and exposure point.

When reflected gamma rays are important contributors to exposure
rates, as in'the case of labyrinth design and in the case of some
shield penetrations, the angularly and energy distributed source
strengths at the reflection surface are calculated using albedo
techniques.
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Condensate Demineralizer Waste Evaporator Building

Components of the Condensate Demineralizer Waste Evaporator are
contained in a specially designed building adjacent to the
Auxiliary Building near the on-site packaging area. Each component
of the processing package is located in separately shielded
compartments with the potentially more highly radioactive equipment
further separated from equipment with less, potential for
radioactive contamination. Access to the building is designed for
an Access type III (Radiation Area) with radioactive components
located in areas designed for Access Types IVa and IVb (High
Racliation Area) . The design dose equivalent rate outside equipment
cubicles is 1.0 mrem/hr. For areas generally accessible on a
routine basis. Layout of the building showing radiation protection
design features is provided on Figure 12.3-7

12.3.3 Ventilation

The plant ventilation systems are designed to assure that air will
flow from areas of low potential airborne radioactivity to areas of
higher airborne radioactivity. Concentration of radioactive
material in areas routinely occupied are kept below the Derived Air
Concentrations DACs that would exceed the Annual Limits on Intake
(ALls) given in Table 1 of Appendix B to 10 CFR 20. Additionally,
(in accordance with the provisions of 10 CFR 20 paragraph 20.1701)
the systems reduce concentrations of airborne radioactivity in
areas not normally occupied, but where maintenance or in-service
inspection has to be performed. The Ventilation System has the
capacity to reduce the concentrations of airborne activity to keep
the (DACs) at levels that allow necessary personnel occupancy with
intakes below the ALIs given in Table 1 of Appendix B to 10 CFR 20.

12.3.3.1 Airflow Control

Th4 Watts Bar Nuclear Plant ventilation systems are designed to
supply air to the relatively cleaner plant areas and to exhaust air
from areas of potentially higher airborne radioactivity levels.
Major plant areas that could be subjected to radiation
contamination,' and their associated air exhaust flow rates, are
shown in Table 12.3-3. Air that is removed from potentially
contaminated areas following an accident is passed through are
cleanup units and exhausted to the environment.

12.3.3.2 Typical System

The following is an illustrative ex ample of the air cleanup system
design. This typical system is designed to provide fresh, clean air
inflow to and removal of potentially contaminated air from the
Auxiliary Building to assure personnel comfort and safety during
normal plant operations.
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The Auxiliary Building general ventilation supply subsystem has a
major impact on the personnel protection features incorporated in
the design of the ventilation system. To control airborne
activity, the Auxiliary Building ventilation supply air is
delivered to clean areas and areas of general personnel occupancy.
This air is then routed to areas of progressively greater
contamination potential by natural pressure gradients induced by
the exhaust system. Air is supplied as follows:

Supply Rate
Area ft3 /min

El. 782 Control Rod Drive Equipment Rooms 1,406

El. 757 Fuel Handling Area 30,049
EGTS Room 2,050
Blowdown Treatment Room 2,050
Waste Packaging Area 7, 200
CDWE Building 1.200

El. 737 Penetration Rooms 11,089
General Areas 37,737
Hot Instrument Shop 1,250

El. 730 Condensate Demineralizer Waste
Evaporator Building 1,200

El. 713 General Areas 30,459
Cask Loading Area 3,338
Nitrogen Storage Area 2,903

Post Accident Sampling Facility 1,450
Penetration Rooms 14,633

El. 692 General Areas 36,460
Penetration Rooms 6,201
Spent Resin Tank Room 750
Cask Decon Tank Room 2,039

El. 676 General Areas 8,000

Air' is exhausted from the Auxiliary Building as shown in Table
12.3-3 and in Section 9.4. In all cases,, except f or the Hot
Instrument Shop, EGTS Room, Blowdown Treatment Room Waste Packaging
Area, Cask Loading Area, Fuel Transfer Valve Area, Nitrogen Storage
Area, Spent Resin Tank Room, Cask Decontamination Room, Fuel
Handling and the Penetration Rooms air supplied to the above
relatively clean areas is allowed to follow natural flow paths to
air exhausts in areas of potentially greater contamination.
Because of its potentially higher levels of radioactivity and
requirements' f or personnel access, the areas listed above are
provided with both air supply and air exhaust. The exhaust from
the Hot Instrument Shop is from a hooded area over the potentially
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higher radioactive areas, clean outside air is supplied to the
Auxiliary Building air supply system through 102 filter cells in
parallel at each inlet plenum. Each cell is rated at 1450 cfm
total. The rated efficiency of each cell is 85% based on the NBS
atmospheric dust spot test. Each filter bank is provided with a
static pressure differential indicating gauge. See Figure 12.3-16
for the-general layout plan of this system. The exhaust air during
normal operation is released to the outside through the Auxiliary
Building vent.

12.3.3.3 Additional Radiation Controls

The ventilation system is designed so that filters containing
radioactivity will not create a radiation exposure hazard to
personnel in normally occupied areas. Normally, waste filters
conltaining radioactive contaminants will be removed from the filter
housings, transported to the waste packaging area, and stored in
appropriate shipping containers to await shipment to a disposal
site. Filters with especially high levels of contamination may be
transported to and temporarily stored in the shielded filter
storage area. Although the basic design of the air cleanup units
was completed prior to the publication of Regulatory Guide 1.52,
good general compliance with the requirements of Section 4 of that
document has been accomplished. See Section 6.5.1 for specific
compliance with these requirements.

12.3.4. Area Radiation and Airborne Radioactivity Monitoring
Instrumentation

12.3.4.1 Area Radiation Monitoring Instrumentation

12.3.4.1.1 Objectives and Desigrn Basis

The area monitoring system assists in compliance with 10 CFR 50,
Appendix A, General Design Criteria 19, 63, and 64.

monitors are provided throughout the plant to monitor exposure
raties and to warn personnel of increasing radiation levels.
Monitoi~s are placed as follows:

1. In areas where personnel routinely work without continuous
Health Physics surveillance if the area is or could become a
radiation area during normal operation. -

2. In a few selected locations in the Auxiliary Building to
provide knowledge of any increasing trends in general plant
exposure rate levels. These monitors also provide warning of
hazardous airborne noble gas concentrations.
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3. In specific areas where exposure rates are normally low but in
which high exposure rates could occur under postulated
anticipated operational occurrences or accident conditions.

4. At locations outside the Shield Building at which detected
exposure rates can provide a measure of airborne
concentrations in the containment under postulated accident
conditions

5. In the control room to indicate exposure rates during accident
conditions

12.3.4.1.2 Operation Characteristics

Table 12.3-4 lists the physical location (by building elevation and
coordinates), type of detector, and detector range of each area
monitor. The specific location may be found on Figures 12.3-4
through 12.3-12 using the coordinates given in the Table. Other
characteristics of the Area Radiation Monitoring System are given
in the following Sections.

12.3.4.1.2.1 Area Monitor Detector

The area monitors employ Geiger-Mueller type gamma detectors. Each
detector has its own independent high-voltage power supply located
on panel 0-M-12 in the Main Control Room.

12.3.4.2.2 Main Control Room Rate Meter (O-M-12)

Ratemeters are of solid-state construction containing an adjustable
solid state, high-voltage power supply. Countrate to voltage
conversion is accurate to ± 3 percent

Visual and audio alarms are provided for high radiation and
instrument malfunction on panel O-M-12

For relaying a high radiation alarm condition, each ratemeter
chassis has one set of double pole, double throw (DPDT) contacts
rated -at 0.5 ampere when at 140 volts DC. For relaying an
instrument malfunction alarm, each ratemeter chassis has a single
pole, double throw (SPDT) contact rated at 0.5 ampere when at 120
volts AC; 2.0 amperes when at 30 volts DC. The power supplied to
each ratemeter chassis is 117 volts AC ± 10 percent, 60 Hz ± 1 Hz.

12.4.1.2.3 Local Indicator-Alarm Panel

Each monitor has a locally mounted panel on which there is a local
indicator, and a local visual and audio high radiation alarm and a
power-on light.
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12.4.1.2.4 Multipoint Recorders (Main Control Room - O-M-12)

The area monitors are recorded on either a 24-point recorder (Unit
1 and common monitors) or a 12-point recorder (Unit 2 monitors).
The recorders are supplied with 117 volts ± 10 percent, 60 Hz ± 1
percent

12.3.4.1.2.5 Monitor Sensitivity and Range

The ranges of the instrumentation provided are given in Table 12.3-
4. The area monitors set points, adjustable over the entire range,
will be determined by the Radiation Control group when an
established operating background is obtained.

12.3.4.1.3 Calibration and Maintenance

Each monitor is checked quarterly with an operational test for
functional performance. A complete calibration and performance
check is performed at least once per 18 months on each monitor.
The radiation analyzer module is verified to produce a linear
logarithmic response over its entire range by performing a bench
calibration of the module during the 18 month calibration.

Twenty-two of the twenty-four area monitors listed in Table 12.3-4
detect ambient gamma radiation levels in the range, 10' mR/hr to 104
mR/hr. The detector for each of these 22 channels is a G-M tube.
A check source, consisting of 1 ACi ±30% of Cl-36, is provided in
each detector assembly to provide a means of rapidly performing a
source response check.

Two of the twenty-four area monitors listed in Table 12.3-4 detect
ambient radiation levels in the range, 10-1 to R/hr to 104 R/hr. One
of these is located outside each upper compartment personnel hatch
air lock. Each of the two monitors employs two halogen-quenched G-
M tubes. Operation is in the mean current mode rather than in the
pulse counting mode. Current resulting from gamma radiation
detected by one of the tubes, is a logarithmic function of ambient
field intensity over the range 10-1 R/hr to above 100 R/hr.

Current resulting from gamma radiation detected by the other tube,
is a logarithmic function of ambient field intensity over the
range, 100 R/hr to 104 R/hr. Each channel is provided with a means
by which an operational channel check can be rapidly performed.
The means for this check consists of a circuit which causes the
radiation level indicated on the readout module to increase when
the function switch on the readout module is rotated to the CHECK
SOURCE position. The 18 month calibrations over the range for the
two accident monitors are performed electronically. The electronic
calibration consists of verifying the response to several values of
supplied current. One point on the range is verified by using the
same portable nuclide source with which the 22 low range area
monitors are calibrated.
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with the shield removed from a calibration source of Cs-137, a
predetermined response is produced.

Calibration and analog channel operational tests verify that
instrument malfunction is alarmed on down scale ratemeter trip.
Alarm on reaching the monitor setpoint is annunciated.

12.3.4.2 Fixed Airborne Radioactivity Monitoring Systems

12.3.4.2.1 Desigrn Basis

The airborne radioactivity monitoring systems are one of the plant
features provided to comply with 10 CFR 50, Appendix A, General
Design Criteria 19, 63, and 64, and with paragraphs 20.1502 and
20.1204 of 10 CFR 20. Adequate systems are provided to comply with
10 CFR 20 paragraph 20.1204.

Each of the systems monitors an air space to which one or more of
the following description are applicable.

1. Spaces in which there is during normal operation, a potential
for airborne concentrations at DAC levels which when
integrated over a normal 40 hr/wk and 50 wk/yr would exceed
the ALI of any isotope or mixture of isotopes and for which
there are requirements for either (a) frequent (i.e., once per
shift) visits, each of which is for a duration of at least
several minutes, or (b) infrequent but routine visits of at
least an hour's duration.

2. Spaces in which there is during normal operation, a potential
for airborne concentrations at DAC levels which when
integrated over a normal 40 hr/wk and 50 wk/yr would be
considerably higher than the ALI of any isotope or mixture of
isotopes and for which monitoring systems can be supplied in
lieu of provision for safely taking and analyzing grab samples
for airborne activity prior to personnel entry.

3. General spaces (e.g., spaces outside shielded equipment rooms)
of buildings that contain equipment which bears, in process
fluids, potentially significant radioactivity. (Although the
plant ventilation systems normally supply clean air upstream
of the spaces containing potential leakage points, monitoring
is provided to detect airborne activity in the event of
malfunction of the ventilation systems).

4. Spaces which have requirements for routine occupancy into
which significant airborne activity may be introduced directly
(e.g., physical barriers to its introduction do not exist) . If
an existing physical barrier consists of a ventilation system,
consideration is given to the magnitudes of possible airborne
concentrations should the ventilation system malfunction.
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5. Spaces in which habitable conditions must be guaranteed at all
times, even during accident conditions.

12.3.4.2.2 Airborne Monitoringr Channels

Some of the process and effluent radiation monitoring systems
provide-useful information about the airborne activity within the
plant buildings. These systems, described in Section 11.4, are the
following:

1. containment Building lower and upper compartment air monitors,
and

2. Service Building ventilation monitor.

In addition to these process and effluent monitors, there are 11
channels for monitoring airborne particulate activity. These
channels are listed in Table 12.3-5. The table also lists, in the
case of each channel, the criteria which establish the need for
continuous airborne activity monitoring.

Although a physical barrier to the introduction of radioactivity
from the spent fuel pool to the spent fuel pool area is presented
by the air curtain across the pool (Section 9.4.2.1), consideration
of the possible levels of air borne concentrations in the event of
a malfunctioning of equipment makes prudent the provision for
airborne monitoring in accordance with Criteria as indicated in
Table 12.3-5.

Monitoring of the Auxiliary Building airborne activity during
accident conditions is accomplished with the eight airborne
monitoring systems that monitor the Spent Fuel Pool Area, the two
Sample Rooms, the Holdup Valve Gallery General Area, the
Decontamination Area, the Safety Injection Pump General area and
the two Waste Packaging Areas.

The primary Containment Buildings are monitored during accident
conditions with the containment building lower and upper
compartment air monitors (Section 11.4). These monitors will be
placed on line during accident conditions as soon as containment
atmospheric conditions permit. Detection of airborne activity in
the range 10-1 to 104 R/hr during accident conditions is provided by
the area monitor (See Section 12.3.4.1) located outside of each
upper compartment airlock.

The locations of the eleven assigned airborne monitors that are in
the Auxiliary, Reactor and Control Buildings can be determined by
their respective coordinates from Table 12.3-5 applied to Figures
12.3-4, 12.3-8, 12.3-10, 12.3-12, and 12.3-15.
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12.3.4.2.3 Operational Characteristics

Each channel has a detector assembly into which a continuous air
sample is drawn. Particulates are removed by a moving tape filter
and particulate radioactivity is detected by a beta scintillation
detector. Local indication, recording, and alarms are provided.
The channels are also recorded and alarmed in the control room.
Each channel has a local single-pen recorder, local log ratemeter,
local high radiation and malfunction (low flow, tape tear, etc.)
alarms, and high radiation and malfunction multipoint recorder in
the Main Control Room.

12.3.4.2.4 Component Description

Detectors

The detector units employ beta scintillation detectors and built-in
preamplifiers. The crystals are able to detect beta radiation of
an energy level of 0.2 MeV and above.

Filter Transport System

The filter transport mechanism can be operated in the continuous
advance mode or programmed for step advance. Two speeds of
operation are provided in the continuous mode. Step programming is
adjustable between 1 and 24 hours with elapsed time of movement to
the next point not to exceed 15 seconds. A filter tape tear alarm
is provided with visual and audio alarms locally. A filter tape
tear alarm also initiates an instrument malfunction alarm in the
Main Control Room.

Local Ratemeter

The log ratemeter is a solid-state device with a range of 101 to 107
cpm. It is equipped with a solid-state power supply with
adjustable high voltage between approximately 500 and 1200 volts.
The time constant is 1.08 minutes at 10 cpm and 23 msec at 107 cpm.
The accuracy of the electronics is ± 3 percent. The drift does not
exceed- 1 percent per month. The indicating meter has scale
markings for cpm and high voltage. Two outputs for an external
recorder and computer are provided, 0-1 volt and 0-100 millivolt,
respectively. A function switch is provided on the ratemeter
chassis.

Alarms are provided for high radiation, signal failure, flow
failure, and power failure. The alarms are both visual and audible
in the Main Control Room on high radiation and instrument
malfunction. one annunciator window for high radiation and one
window for instrument malfunction are provided.
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A high radiation alarm is relayed with one'set of DPDT contacts
rated at 0.5 ampere, 120 volts AC; 2.0 ampere at 30 volts DC. Each
instrument malfunction alarm is relayed with SPDT contacts rated at
0.5 ampere at 120 volts AC, 2.0 ampere at 30 volts DC.

Multipoint Recorder (O-M-12)

The air particulate monitor outputs are recorded on a common 12-
point recorder. Power supply to the recorder is 117 volts ± 10
percent, 60 Hz ± 1 percent.

Local Recorders

The local recorder at each unit is a Leeds and Northrup Company
model M, single-pen recorder. This recorder has solid-state
electronics. Each recorder has direct-reading indicating scales
calibrated from 101 to 107 cpm.

The recorders are general-purpose, pullout or plug-in type, which
permits removal of recorders from the monitor assembly. The removal
of recorders does not upset loop circuits impedance and/or inputs
to other devices.

Pumping System

The pump is a positive displacement, dry vane type. The pumping
system has automatic flow regulation within ± 5 percent accuracy to
a preset value which is in the range of 4 to 10 cfm. A flow
indicator is also provided. Visual and audible alarms for high and
low flow are provided at the enclosure. An instrument malfunction
alarm is provided in the Main Control Room.

All metallic parts except the pump in contact with the sampled
medium are austenitic stainless steel. All tubing connections are
compression-type fittings and adaptable to screwed or socket-welded
fittings.

The pumps are designed for use with 117 volts AC, '± 10 percent,

single-phase, 60 Hz ± 1 Hz.

12.3.4.2.5 Sensitivity, RanQe and Set Point

In a background of 1.0 mR/hr, each of the particulate monitors has
a sensitivity of 3.4X101 ACi/cc of 1-131. The upper limit of the
detector range corresponds to 2.0X10-5 ACi/cc of 1-131.

12.3.4.2.6 Calibration and Maintenance

The calibration procedure for the air particulate monitors is
described below.

12.3-25
Revised by Amendment 72



Each detector has a built-in check source (Cl-36, strength 0.5 ACi)
which is operated locally from a control on the unit chassis. Each
detector is checked weekly using its built-in check source.

A calibration check at least every 18 months will be performed on
each monitor. The calibration procedure includes:

1.' Recalibration of each monitor using a portable calibration
unit, and check local ratemeter and recorder response to one
activity level from a portable calibration source.

2. Trip the upscale and downscale ratemeter set points and check
the respective annunciation (high radiation or instrument
malfunction) functions.

3. Electronically recalibrate the local ratemeters and main and
local recorders.

4. Verify that "Instrument malfunction' annunciation is initiated
on downscale ratemeter trip or loss of power.

5. Verify that "High Radiation' annunciation is initiated on
upscale ratemeter trip.
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WBNP-53

12.3.4.4.3 Laundry Monitors

The laundry monitor is a radiation monitoring device for

providing visual and aural warning when the radiation

contamination of the laundry exceeds a preset level. A built-in

alarm remains energized until the alarm reset button is pushed

and the meter is manually reset below the preset level. The

laundry monitors are located in the laundry room of the Service

monitors. dLscaribed ee inaSec tion1.3n. oistha h oa ae

meter radi al Ratemeter radiatson Monrtors

Figures 12.3-1 through 12.3-9 also show locations of local

ratezeter radiation monitors. The primary difference between the

local ratemeter radiation monitors and the area radiation\

monitors described in Section 12.3.4.1 Is that the local rate-

meter radiation monitors (friskers) are for local personnel

scanning and the area radiation monitors are for area men- 53

itoring.g/

The local ratemeter is a small, compact count ratemeter operated

by AC line or by a NI-Cd battery which is continuously trickle

charged while the unit is plugged into the line. Battery

condition may be checked on the control panel. The monitor Is

used with a Geiger-Mueller detector and can, with minor

modifications, be used with an appropriate scintillation

detector. The radiation count rate is read out on a front panel

meter with 0 to 500 counts per minute full scale. Three switch

selected ranges of X1, X10, and X100 are provided. A high limit

alarm is also provided, adjustable over the scale of the meter.

The alarm, when actuated, does not interrupt or effect the meter

reading and is a locking type which will continue to alarm until

the reset switch is depressed. An audible indication Is integral

and the loudness can be controlled from no sound to maximum.

REFERENCES:

1. SUC, A Shielding - Design Calculation Code for Fuel- Handling 53

Facilities (RSIC Code Package CCC-60).

2. Reactor Shielding Design Mansul, Theodore Rockwell III, D.

Van Nostrund Company, Incorporated, New York, N. 1., 1956.

3. ANSI N13-10-1974, Specification and Performance of On-Site

Instrumentation for Continuously Monitoring Radioactivity in

Effluents.

W81f U'ATS&ý -907 7 19 "fýzcDWa' CE de'r

S5I=0CF7eZ Colpg2ao /~~'7 7

12.3-30



TABLE 12.3-1

LIMITING DOSE TO OCCUPATIONAL WORKERS INCLUDING
CONSTRUCTION WORKERS AND VISITING RADIATION WORKERS

Maximum Annual
Dose in Rem

Whole body(a); head and trunk
(including male gonads), arms 5
above the elbow, and legs above
the knee.

Extremities; (Hands and forearms, 50
feet and ankles and
legs below the knees)

Skin of whole body 50
(Shallow Dose)(b

Lens of the Eye 15

(a) Deep dose equivalent (H(d)-Applies to external whole body
exposure. It is the dose equivalent at a tissue depth of 1 cm
(1000 mg/cm2).

(b) Shallow dose equivalent (H(,))-Applies to the external exposure
of the skin or an extremity. It is taken as the dose
equivalent at a tissue depth of 0.007 centimeter (7 mg/cm 2)
averaged over an area of 1 square centimeter.

Revised by Amendment 72



TABLE 12.3-2
ACCESS CONTROL AREAS

DOSE SHIELDING AREA,
EQUIVALENT DESIGN IDENTIFICATION

ACCESS RATE LEVEL AND ENTRY
AREA TYPE ZONE' TYPE' rem/hr rem/hr REQUIREMENTS

Unlimited Access 1 10 - 0.00025 -Note 1
Continuous occupancy

Radiological Control Area 11 11 0.00025 - 0.0025 0.001 Note 2
Regulated Access

Radiation Area III 111 0.0025 - 0.1 0.015 Note 3
Regulated Access

High Radiation Area IV IV 0.1 - 1.0 Note 4
(Controllted Access)

High Radiation Area [Va IVa 1.0 - 100 Note /S
(Restricted Access)

High Radiation Area IVb IVb 100 - 500 Note/
(Restricted Access)

Very High Radiation Area V V All above 500 Note/6
(Restricted Access)

* Zones and Access Types are based on shield design estimates. Actual posting will depend on operational dose rates determined by radiological surveys
of the affected areas. Radiological assessments for posting will be made according to the WBNP Radiological Control Program.

Notes

1. Access Type I areas within the site boundary are under the Site Administrative Control. These areas may be subject to radiological control and
access limitations from time to time if conditions warrant.

2. Access Type 11 areas in the Auxiliary Building are under Radiological control. These areas are conspicuously posted with a sign or signs bearing
the words "RADIOLOGICAL CONTROL AREA". Areas outside the Auxiliary Building which, from time to time, due to plant operations such as
demineralizer loading, resin transfer, temporary storage of radioactive materials, or processing waste for shipment etc., reach or exceed Type
11 radiation levels may, at the discretion of Radiological Control Personnel, depending on the Location, the length of time the area is expected
to be at that Level, and other factors which affect control requirements, be posted as a Radiological Control Area.

3. Access Type III areas are under Special Radiological Control requiring a RADIATION WORK PERMIT. These areas are conspicuously posted with an
additional sign or signs bearing the words "CAUTION RADIATION AREA"

Types Xa and 11rb.5Accessi.py'pe.-my' are as are under special Radiological Control requiring a solid or wire mesh door which Is maintained Locked except when access
to the area is required. Entry to these areas requires a radiation survey and special personnel monitoring. The doors to these areas can always
be opened from the inside. Large areas, such as containment, where no enclosure exists for purposes of Locking, and where no enclosure can be
constructed around the individual/area, shall be barricaded, conspicuously posted with a sign or signs bearing the words "CAUTION HIGH RADIATION
AREA", and have a warning device such as a flashing light.

raSame as Note 4. except that continuous radiation control monitoring is required and that the RADIATION sign or signs will bear the words "GRAVE
DANGER VERY HIGH RADIATION AREA".

4. Access Ty pe 1Z areas are under Special Radiological Control. These areas shall be Revised by Amendmient 72

barricaded and conspicuously posted as a "HItGH RADIATION AREA.



0
TABLE 12.3-4

LOCATION OF PLANT AREA RADIATION MONITORS

Location
Building and Elevation
Auxiliary EL. 757.0
Auxiliary El. 757.0
Auxiliary EL. 729.0
Auxiliary EL. 713.0
Auxiliary EL. 737.0
Auxiliary EL. 737.0
Auxiliary EL. 713.0
Auxiliary EL. 713.0
Auxiliary El. 692.0
Auxiliary El. 692.0
Auxiliary EL. 676.0

Monitor No.

I RE-90-1
1 RE-90-2
0 RE-90-3
0 RE-90-4
0 RE-90-5
1 RE-90-6
1 RE-90-7
1 RE-90-8
0 RE-90-9
1 RE-90-10
0 RE-90-11

1 RE-90-59
1 RE-90-60
1 RE-90-61
0 RE-90-63
0 RE-90-135
0 RE-90-230
0 RE-90-231
1 RE-90-271
1 RE-90-272
1 RE-90-273
1 RE-90-274

2 RE-90-1
2 RE-90-2
2 RE-90-6
2 RE-90-7
2 RE-90-8
2 RE-90-10
2 RE-90-59
2 RE-90-60
2 RE-90-61
2 RE-90-271
2 RE-90-272
2 RE-90-273
2 RE-90-274

756.63
756.63
736.0
713.0
757.0
685.0
685.0
806.0
806.0
728.0
728.0

757.0
757.0
737.0
713.0
713.0
692.0
756.63
756.63
736.0
806.0
806.0
728.0
728.0

Building
Coordinates

AS-W
A5-W
A6-y
A2-q
A9-v
A5-s
A5-W
A4-t
A5-W
A4-t
A7-u

Az 3150
Az 2250
Az 880

T1-K
C7-q
T8-E
T8-E

Az 1800
Az 1800
Az 1700
Az 1700

A11-W
A11-W
A11-s
A11-W
A12-t
A12-t

Az 3150
Az 2250
Az 88o
Az 3600
Az 3600
Az 70
Az 7'

Area

Spent Fuel Pool Area
Personnel Air Lock
Waste Packaging Area
Equipment Decon Area
Spent Fuel Pool Pump Area
Comp Ctg Ht Exch Area
Sample Room
Aux FW Pumps Area
Waste Evap Cnds Tk Area
Reac Mov Bd Area
Cntmt Spray & RHR Pump
Area
Cntmt Refueling Floor
Cntmt Refueling Floor
Lower Compt Inst Rm.
Laundry Room
Main Cntl Rm Rad Mon
Condensate Demin Area
Condensate Demin Area
Upper Cont High Range

Lower Cont High Range

Spent Fuel Pool Area
Personnel Air Lock
Comp Ctg Ht Exch Area
Sample Room
Aux FW Pumps Area
Reac Mov Bd Area
Contmt Refueling Floor
Contmt Refueling Floor
Lower Compt Inst. Rm.
Upper Cont High Range

Lower Cont High Range

Revised by Amendment 72

Reactor
Reactor
Reactor
Turbine
Control
Turbine
Turbine
Reactor
Reactor
Reactor
Reactor

Auxiliary
Auxiliary
Auxiliary
Auxiliary
Auxiliary
Auxiliary
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor

Range

to 104 mR/hr-
to 104 R/hr
to 104 mR/hr
to 104 mr/hr
to 104 mr/hr
to 104 mR/hr
to 104 mR/hr
to 104 mR/hr
to 104 mR/hr
to 104 mR/hr
to 104 mR/hr

to 104 mR/hr
to 104 mR/hr
to 104 mR/hr
to 104 R/hr
to 104 mR/hr
to 104 mR/hr
to 104 mR/hr
to 108 R/hr
Pair
to 10e R/hr
Pair

to 104 mR/hr
to 104 R/hr
to 104 mR/hr
to 104 mR/hr
to 104 mR/hr
to 104 mR/hr
to 104 mR/hr
to 104 mR/hr
to 104 mR/hr
to 108 R/hr
Pair
to 108 R/hr
Pair



Location
Building and Elevation

Aux Bldg. EL. 757.0

Aux Bldg. EL. 713.0

Aux Bldg. EL. 713.0

Aux Bldg. EL. 713.0

Monitor No.

0-RE-90-12

1-RE-90-14

2-RE-90-14

0-RE-90-15

0-RE-90-16

0-RE-90-17

1-RE-90-62

2-RE-90-62

0-RE-90-13

0-RE-90-105

0-re-90-138

TABLE 12.3-5

AIRBORNE PARTICULATE ACTIVITY MO

Building
Coordinates

A8-x

A6-W

A1O-W

A8-t

713.0

692.0

El. 716.0

El. 716.0

AZ 272'

AZ 272'

A8-y

c5-q

A10-y

729.0

755.0

729.0

NITORING CHANNELS

Area

Spent Fuel Pool Area

Sample Room Unit 1

Sample Room Unit 2

Holdup Valve Gallery
General Spaces

Decontamination Area

Safety Injection Pump
General Spaces

Lower Compartment Unit 1
Instrument Room

Lower Compartment Unit 2

Instrument Room

Waste Packaging Area

Main Control Room

Waste Packaging Area

Range

to 107 cpm

to 107 cp•

to 107 cpm

to 107 cpm

Location criteria'

1 (4)

(3)

(1)

(3)

107 cpm

107 Cp•

(4)

(3)

(1), (2)

(1), (2)

10' to 107 cpm

10' to 107 cpm

107 cpM

107 cpm

107 cpM

1 Criteria numbers correspond to those in Paragraph 12.3.4.2.1

Revised byAmendment 72

Aux Bldg.

Aux Bldg.

Reac Bldg.

Reac Bldg.

Aux Bldg.

Cntl Bldg.

Aux Bldg.



TABLE 12.3-6

SHIELD WaLL THICKNESS

ROOM NUMBER AND ELEVATION NORTH SOUTH WALL EAST WALL WEST WALL REF.
WALL THICKNESS THICKNESS THICKNESS DRAWING
THICKNESS

ELEV. 674' 0"

Al Concrete 2' 0" 2' 311 3' 9" / 4' 3" 41N366-1
Fill 41N328-1

A2 Concrete 2' 0" 4' 3" 2' 3" 41N328-1
Fill 41N366-1

ELEV. 676' 0"

A2 5' 0" 3' 0" 3' 0" 5' 0" 41N306-1
41N473-1
41N470-1

A3 5' 0" 4' 0" 3' 0" 3' 0" 41N306-1
41N473-1
41N470-1

A4 5' 0" 2' 0" 2' 6" 3' 0" 41N306-1
41N373-1
41N309-1
41N470-1

A4a 2' 0" 4' 0" 2' 6" 3' 0" 41N306-1
41N373-1
41N309-1

A5 1' 2" 3' 0" 1' 2" 1' 2" 41N309-1
41N307-4

AIO 2' 0" 2' 0" 2' 3" 3' 9" 41N366-1

I_ 141N309-1

Added by Amendment 72



TABLE 12.3-6

SHIELD WALL THICKNESS
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TABLE 12.3-6

SHIELD WALL THICKNESS

Added by Amendment 72



TABLE 12.3-6

SHIELD WALLa THICKNESS

Added by Amendment 72



TABLE 12.3-6

, SHIELD WALL THICKNESS

ROOM NUMBER AND ELEVATION N6RTH SOUTH WALL EAST WALL WEST WALL REF.
WALL THICKNESS THICKNESS THICKNESS DRAWING
THICKNESS

A25 2' 6" 3' 0" 2' 6" 2' 6" 41N370-1
41N315-2

A26 2' 6" 3' 0" 2' 6" 2' 6" 41N370-1

41N315-2

A28 6' 0" 2' 3" 2' 3" / 2' 6" 3' 0" 41N358-1

41N315-2

A29 6' 0" 2' 3" 3' 0" 2' 3" / 2' 6" 41N358-1

41N315-2

ELEV. 713' 0" DEMIN PITS

P1 I' 0" 3' 0" i' 0" 2' 6" 41N370-1

P2 2' 6" 3' 0" 2' 6" 2' 6" 41N370-1

P3 2' 3" 3' 0" 2' 6" 2' 6" 41N370-1

P4 2' 6" 3' 0" 2' 6" 2' 6" 41N370-1

P5 2' 6" 3' 0" 2' 6" 2' 6" 41N370-1

P6 2' 6" 3' 0" 2' 6" 2' 0" 41N370-1

P7 i' 0" 3' 0" 2' 0" i' 0" 41N370-1

Added by Amendment 72



TABLE 12.3-6

SHIELD WALL THICKNESS

Added by Amendment 72



TABLE 12.3-6

SHIELD WALL THICKNESS

ROOM NUMBER AND ELEVATION NORTH SOUTH WALL EAST WALL WEST WALL REF.
WALL THICKNESS THICKNESS THICKNESS DRAWING
THICKNESS

ELEV. 729' 0"

A3 2' 9" 2' 0" / 1' 6" 2' 9" 41N388-1

A4 2' 6" 4' 6" / 3' 6" 2' 9" 2' 6" 41N388-1

A5 4' 6" / 1' 6" 2' 9" 2' 9" 41N337-1
3' 6" 41N388-1

ELEV. 737' 0"

A5 3' 0" 3' 0" 2' 3" / 2' 6" 3' 0" 41N318-2

A7 2' 3" 3' 0" 2' 3" 2' 6" 41N372-1

A8 2' 3" 3' 0" 2' 6" 2' 3" / 2' 6" 41N372-1

A9 3' 0" 3' 0" 3' 0" 2' 6" 41N318-1

A15 1' 6" 1' 6" 1' 6" 1' 6" 41N372-2

A16 1' 6" 1' 6" I' 6" 1' 6" 41N372-2

ELEV. 730' 6"

DE3 2' 0" 2' 0" 2' 0" 2' 0" 41W391-7

DE4 2' 0" 2' 0" 2' 0" 2' 0" 41W391-7

DE5 2' 0" 2' 0" 2' 0" 2' 0" 41W391-7

DE6 2' 0" 2' 0" 2' 0" 2' 0" 41W391-7

Added by Amendment 72



TABLE 12.3-6

SHIELD WALL THICKNESS

Added by Amendment 72

ROOM NUMBER AND ELEVATION N6RTH SOUTH WALL EAST WALL WEST WALL REF.
WALL THICKNESS THICKNESS THICKNESS DRAWING
THICKNESS

ELEV. 750' 6"

DE2 2' 0" 2' 0" 2' 0" 2' 0" 41W391-7

DE3 2' 0" 2' 0" 2' 0" 2' 0" 41W391-7

DE4 2' 0" 2' 0" 2' 0" 2' 0" 41W391-7

ELEV. 685' 0" 1' 3" 1' 3" 1' 3" 8' 6" 41N233-3
UNIT 1 TURB. BLD. CON 41W238-2
DEMIN

ELEV. 685' 0" UNIT 2 TURB. 1' 3" 1' 3" 8' 6" 1' 3" 41W238-2
BLD. CON DEMIN I 41N233-3

ELEV 685' 0" UNIT 1/2 TURB 1' 3" 1' 3" 1' 3" 1' 3" 41W233-3
BLD. CON DEMIN NEUT TANK II_1___



Location
Building and Elevation

Aux Bldg.

Aux Bldg.

Serv Bldg.

Serv Bldg.

Serv Bldg.

TABLE 12.3-7

Hand and Foot, and Special Radiation Monitors

Building
Coordinates Area Range

713.0

713.0

713.0

713.0

A1 -q

A1 -q

Service Building Entrance

Service Building Entrance

Laundry Room

Service Building Corridor

Service Building Corridor

101 to I06 mR/hr

101 to 10r mR/hr

0 To 1000 cpm

0 To 5000 cpm

0 To 5000 cpm

Portal Monitors

Visitors Gate House

Employee Gate House

0 to 20000 cpm

0 To 20000 cpm

Hand and Foot Monitors

Serv Bldg. El. 713.0

Serv Bldg. EL. 713.0

Aux Bldg.

Aux Bldg.

S2-SM

S2-SM

A5-x

A5-u

El. 737.0

El. 757.0

Service Building Entrance

Service Building Entrance

Auxiliary Building

Service Building Entrance

0 To 500 cpm
0 To 50000 cpn

0 To 500 cpm
0 To 50000 cpm

0 To 500 cpm
0 To 50000cpm

0 To 500 cpm
0 To 50000 cpm

Monitor No.
Detector

0-RE-90-22

0-RE-90-23

0-RE-90-56

0-RE-90-57

0-RE-90-58

O-RE-90-50

0-RE-90-51

RD-I

RD-I

RD-I

RD-I

RD-i

0-RE-90-52

0-RE-90-55

0-RE-90-53

0-RE-90-54

GM Tube

GM Tube

Amendment 72

GM Tube
GM Tube

GM Tube
GM Tube

GM Tube
GM Tube

GM Tube
GM Tube

Added by

Typeof



90'

'I' 0

0
8

C;

K1~,.

L

)

CjEACroRo BUILDiNGa

uwiT 2

ADD£1601.0-

AVoofAS

(e V ' (:p .-9 .C"P P-6- Q .r2-i"()' o.l ý z1
26-"Z_ r-' 9C'T 2-'

-r

Ad

N

(1+507
in

AS

1-'

[0
Al -- c-------c

F.
'2

Air ,..?sk.

ka.i.~ng

- - I

'Roofw, aaerj

10 1

AftA ?.o.rom, CZ79.5tc

General'ram

0.

~PhSe x.chAu o Pns

001O

59

U
19 j

%ok . t

75 -I-

RE.ACOR BUILDING

IIZ* 0 8 o. 00

I 
'2I.,

1$:

- -- - ~ ~ -ILI-r-yj~ .Y. ---

I I _____________________________________ 1I I

i - -- - i - - T -

I--

38-0' 0

Ba

000
000

ALIU)~

0

000
0 r~w

*iI]"W

0 0~u

11.1a.

90

440/lArION MON1IlT*

,--I oodefdno monftr /o,bZ11nS, dee47W600,Jar-,,

WOMMUNIA'1W70

ivorl::

-----Dncfes crosve bciny' P- t rCennctlom

AMMM cen-ys8'rwide.. oted.

COMPANION WROWINGS& 4714200-2 TIIRU 74

NOTE: ALL AREAS NOT LABELED ON THIS DRAWING ARE
CONSIDERED TO BE RADIATION ZONE "I".

920828014-

10
0 0

I IIILaddW

lEi 739

10 0 10 20 30 40 50

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

PLANS - ROOF
RADIATION ZONE MAP

FSAR FIG 12.3-1

qr. c'

- I I

r '2 1

.C

I . ., 1.

ACCESS TYPE EXPOSURE RATE AREA TYPE
(ZONE) rem/hr

I0-0.000-2-5 1'UNLIMITED AC(

LI0.00025-0.0025 REGULATED A(

1JJ0.0025-0.1 RADIATION ARE

TV0.1-1 HIGH RADIATIC
AREA (CONTR(

E~a 1-100 HIGH RADIATIC
4e~,,MO~SC(RESTRICTED)

rb100-500 HIGH RADIATIC'
_________________________________ _________________________________ (RESTRICTED)

v 500+ VERY HIGH RAI
__ (RESTRICTED)

4 14

:CESS

,CCESS ---

ýEA

)NN

)OLLED)__ _-

DITINI

TO

240

To

0
'2

'5

-J

____ ___V

ir

I L

-C

kc

IE

01
Ic
01

01

I -t

-

Ii--



ITT(~ (

sl

M~so A~Aadbble(D
Apfru" CW42~

rM. FI7RE CNTROL STATION MANUALLY ACTUATED SYSTEM
(4.._.--WYE HOSE CONNECTION

-.FIRE PROTECTION PUMP START STATION

H5._FIRE HOSE REELNO. INDICATES LENGTH IN FEET

I'Z±4yIRE HOSE CART, NO. INDICATES LENGTH IN FEET

,- .FIRE HOSE CABINET NOINOICATES LENGTH INFEET

P)iM-RE EXT7GuISHER, WHEELE CO2 TmPEA NOINDICATES
CAPACITY IN POUNDS

H'D_. FIRE EXTIN0ASI-ER WHEELED DRY POWDER TYPE
140 TO 150 POZUNO CAPACITYFHR

KM:3j-k FIRE HOSE RACK, NO.INDIC4TES LENGTH IN FEET

03MVXED FIRE CONTROL STATIONIAUTDMATIC SPRINKLER
SYSTEM

M .FIXEDFIRE CONTROL STATON-WAYER SPRAY SyS

FIXED FIRE ONVTROL STATION-CARBON DIOXIDE SYS

oemFIRE EXTINGUISHER, DRY CHEACAL TYPE; NO.
._..eINDICaTES CAPACIrY IN POUNDS
(eo.MULTIPUIPOSE TYPE FIRE EXTINGUISHER, NO. INDICATES

.CAPACITYIN POUNDS
.-COF"RE)EETINGU(SHE INaVODICATES CAPACITY IN POUNDS

hoY.wALTIPUtRPSE HALON TYPE FIRE EXTMGLSHEO NO. INDICATES

CAPACITY iV POUNDS

REVISED BY AMENDMENT 72
WATTS BAR

FINAL SAFETY
ANALYSIS REPORT

I-

NOTE: ALL AREAS NOT LABELED ON THIS DRAWING ARE
CONSIDERED TO BE RADMATION ZONE "1".

PLAN EL 772.0 & ABOVE
RADIATION ZONE MAP

FSAR FIG 12.3-2

92 08 280 14 6 -Oh I S C . I



el.-o- . 2r., 0. 3 a-c- 2.3c , 13-0- 2z-cro 2- 0.i-c-0, 261-61 c '- ac

77--Im ý 7.-A ,71-h, 4 7.O-A,5 772.O-A4j 77ZW-AS -t

____ - IL

ST 7A,772.0-A2,Co Na6

772.00ItI772772A0OAl

floor.okoe~jj © 2
5 TAI/R NO5

7BZD0-AJ 0STAIR ito 5 0720A

5'SPIPAL STAIR I UPPER PA47 REFUELING RM t4~f WU

SIV rCEACT02. 81)LDIING I REACTOR' 8 L/D/MVG

SPIRAL STAIR ANot PRLSTI '

(Emergency. o-f,)

I F E M oo / 77zSAI

.~o'-15- Ton0c-rane

£oo1 £177.50
LI 781.5

PLAN EL 772.0 r -\

S RTV /DG 5&ALAgr'

OMPRE3SIaLS
*TUBUILAR STOP

57,%p ero,//R

DETAIL 1-9

SCAL.' E /E-*0'o

KEr PLAN

PLAN EL 736.0

sTrAIR IV. 7 - - o,,c
STAIR/.e A- 6C.-c- - 1r40-
S FAIR No S - T=-, -~.5, - - - W
SPIRAL STAIR ,.b - - I--4'45O
SPIR4AL STAIR Not -i-- -4HO-

SPIRAL STAIR N. 5 - -~:- .- k4 -

NOTE- ALL AREAS NOT LABELED ON THIS DRAWING ARE
CONSIDERED TO BE RADIATION ZONE "P.

A'oTes
IFor conc,-ete 6/oct ..IBIIS rcnfbrcd ft.6-

earthqLApke Ioed~ng soe 46k14M0-* 7 &6

SI
APERTUREI

CARD

Also AvSUabI 0
ApertreCar4

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
AUXILIARY, REACTOR & CONTROL BUILDINGS

PLAN EL 772.0, 782.0 & 786.0
RADIATION ZONE MAP

FSAR FIG 12.3-3

9208280 146 03

'I'S
II

k
/

I - - - .. - ., . - " -- 11 - - - - I

I



At
jI

CONrZOL &UlLDING I £OF sec
(See 4r.bI4O2.2) ________ 42-3 '*

Floor LI7$.5 .3

7E~1

DOOR FRAME
DOOR

S- C6

4 4C

PLAN 3-4-eD'O AP.

261- 0l

FlorQAIQ55.--
t5 ~ Ab I~O ~ I.~.O! ~ tA-5A

26. k 2ra'-o- 1 2!O, ?,--6'A Fl 7L0 -

~777 7 7 S 2 -AZ? Al 7 Z-- L 57 1.-11 ;; -~~
757.0 7570-21 757-75 1 1 7 570A 1 77O14£ f~ ~C G j

A- STAIR

v/7 -5z-

AU ipc A' If7 ~ 77.i 5
NO ~ ~ ~ ~ Gla -t1 C os e, ,) SAI I

NO Oy o -b- -- A------ va
757.O0 A Z n&j1Jj evUAA 757.0-A2 /

IELEVAroR

Lm-T17 limil 1 17

13///]

7A/,

-AI6 75;

JP4,V URLL PIT

,-- penltfucl btdge.
& h

IR.11

ISo AR N 4.

U~b(81~ rso 757750-0/6 03

25AI A(031

A05ý,A4O;dIAn N5 4,22.

DOORS4OW

FLOOR

.7ECrIoA/ AMADW 705OB

601-0* FVROOL,F l 74S"Cf~ da

('5

N

I'

NON

IICC

CC)

801-01

Her Cwd.,,..te D.ej,,.,-./,..,- - __________________________________-84~eft S v.ieor.tr ~eIMwg, See 4SW401-9

N OT.-s
symbol: EM fndlc~tesr"-a'ble blokk
by C,v/I br-sncj

91
APEM"U~

CARD

Abeo AYMIU'00
APeCMM Card

P-00 M FINISH S C.E-DULE.
LOOM N01=11OOM14NAMfFL OIALWLL MI -

7.5 10-A E j '.I G oxfl d U b~d o ~ A C e'ne .

7~O~f 1147 R '.0 - C-,C

9208280146- 0 y(
REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
AUXILIARY, REACTOR & CONTROL BUILDING

PLAN EL 755.0 & 757.0
RADIATION ZONE MAP

FSAR FIG 12.3-4
NOTE: ALL AREAS NOT LABELED ON TH~S DRAWING ARE

CONSIDERED TO BE RADIATION 2ONE Trl.

ELz v4T10At

OEtTAIL- 1-7 REMOViA231-E CZIRS
A'.rs

.- -V

==ýH

ii! E3

-I-,,

ýL

757:2; A/7



G r. S?'.I'
30-0-______ 42,0,__ _ /__ __________________

____ __ _ ___ ___ _______ ___ __ ____ _ _______ 2C2

___ I_--T 1___ ___ 7 74_____ 5 )
____ _ 2 M__ _ _ _ _ _ _ _ __ _ _

U.,t 2-2h

__. Irc
0et~ IL l

Zsgw, .Ini

10 0 0 20 30 40 50

LI
NOTE: ALL AREAS NOT LABELED ON THIS DRAWING ARE

CONSIDERED TO BE RADIATION ZOInE "I".

ST
APERTURE

CARD

Also Avafatbe Ois
Aperttu Card

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNITS 1 & 2

PLAN-EL 757.0 & EL 755.0
RADIATION ZONE MAP

FSAR FIG 12.3-5

9208280146-Q) 5

O~wg,
IWB* T in I

Ut -W~C Ta

(ý 30-0- (D 0 jrl.g* 0 Q jr-c- Jýr-o* 0 *.O-(D
",



-

~

daOa

UIL J, f,--i -Ts -liii

z 74Z5U.,, a P7 Ab

I-- 
I , h

I O T E 77 5I® SP;oCOLE

7j17_
-LJ UI

/8SO-
AI.107AA It

7Zr- ~~ -AT

SI
A,1vRTURnE

card

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

NOTE: AU. AREAS NOT LABELED ON THIS DRAWING ARE
CONSIDERED TO BE RADIATION ZONE "I".

POWERHOUSE
UNITS I & 2

PLAN-EL 737.0 & EL 729.0
RADIATION ZONE MAP

FSAR FIG 12.3-6

~NV~O OOCtSASLT

*A II*.C~ OOTAS

9208280160
- t -Ac--

I
4 L



PLANAl EL 780.5 PLAN EL 750.5

NOTE: ALL AREAS NOT LABELED ON THIS DRAWING ARE
CONSIDERED TO BE RADIATIN ZONE "I".

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

AUXILIARY BUILDING
UNITS 1 & 2

RADIATION ZONE MAP
CONDENSATE DEMINERALIZER

FSAR FIG 12.3-7

.92082 1801i46-057
T~CSA~M~AdYWSTA~

ROON F/N/S .SCNIEDULE
214 vo fIOOMNA001"LOR•UA81 1 W

I

sl

APERTURE
CARD

Ahz Avaftble Om
APTNM cmr6



- D,

--- y

W 6 - -++t

261-01 C15 o-0A.

_____ 4

1 7,

=la-2 II _t

EUX l 79.) bLe64ILI

737.0-A

5WR Al, H AUX1.1 8APER kTU 1e72

73ZO-Alibl O
Hil

fILI11itt
,/OOSP.n MRS

f LE A rk0'

737.0-A4ALSPIAT ~ EIOTRNUlA

PLN ItNO*H4I6 ECPTA OSSS

ff 71.3.0-'I /a7N3O0' IAL

CARD

LIE &Y PLAN

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETYF ANALYSIS REPORT

Ma 0 -All

V73ZO

0
723.0

?MO-AIO
I

zou-r fy 62
-Ala

t kadroad-ý

~0 * ~MhO RNO.OT MiiTuiO

920828014-

P/100. .pport3I I/ -

200M FINISH4 SCHEDULE
LRSM~NdI2O0M NAME IFL OIMEBA3 L JL t REL~~E MARZ5

POWERHOUSE
AUXILIARY, REACTOR & CONTROL BUILDINGS

RADIATION ZONE MAP
PLAN-EL 729.0 & 737.0

FSAR FIG 12.3-8

=- 1i~ -1--

FACE O0 EACMR

57FEL OYMMS1P5

D9ETAI'L 1-6

RM M.O~-A8 AS SAVWNV
RM 7290-49 a')-AWA(V

*C4111"ing nHot MIStru,,ent SIhop toIave,.. .sd finiSh plaster7And
metal lath on Concretecei.

NOTES*
/5!,inbo/ Pildcates r~emovable
blocka by Cil i ranch

2. Aar concref.! block iAG/IS reinforced
for ezr/hqiaikakloading see

A.1 .ymbot -.. inidicates chain
barrler, furnished and installed
by F, cld

COMWPAA'/C.U DWAWlMS3

LL AREAS NOT LABELFD ON THIS DRAWING ARE
'NSIOERED TO BE RADIATION ZONE "I".

-JIL

1- 40'0'

q FI-3)IP ý cl)

737.0-A.?

73ZO-A//-



T o P 38- ' P 3r P 2.0C,

a AooIV~o ,- lO.i eafri I b/dy dlibdl

P ~ y~p mm MTht
7 .M 0 R-) A VA 4 j , 1k

-7:ý mZ-mm9

B Aý

14SCm~

P/11 I ' oo',,dd ,,ni Ab71

RW70&m L UitAe , rA___c

m ~ng.,& AD ?ofc

b~o,~9 W~ - 1bL

~DW713S/8~I /2 * Iz

HydWMR 19-d1.Hr
E~seyE~cY c~to 17OE:ALARA2NTLBE1.N7hS5RWNGAI

22RY/CC 81.06

T~O I'J/IW( jbe/4, (~rwiO5J

/3 Too /do,,or.v/

0 10 20 30M 4 0 5

I ~ oo 2.0 ~ ~ :ozo: .; 0
CONSIDERED TO BE RADIATION ZONE "P.

9208280 146- 0

SI
APERTURE

CARD

Als Available On
Apevtre Card

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNITS 1 & 2

PLAN-EL 713.0 & EL 708.0
FSAR FIG 12.3-9

I A ~
TiN S A ~a~t ~OT MUAO -

I STE ST WINAC ~M flr*5Aa



A~nYp

-IM-.2EY CAM

C5 C4

-coNreoiL 5UILDING EL 708.0 so. 4GW402-1-

l 7 /3.o0f'A2Z:T VarJ-x
7/10-A 27

I\,I
Ix'Li

2 A
A8G W-

IT T

Xx

.,,,-U,

wAr

1,77 7.3.0-0

_________ I __ _ __I

I -l~
IV-IMa 713.0-A17/D-A

00IV

130-4Z

0 ~7130A.A
0

0

ao-o

-Ll

7A1.3.-Ar.

00

I~ij

-- I

C'

rffa 713.0-A26

* -~Fuel Trson.jkP Can.2-

5/rl A
4

ý p-r
I LA1 IZIU

0=~a

SI
m I APERTURE

CARD)

Also Av~ailAe On
IApartuft Caf

Scale 'd /*-0'

(Q)@ @

KEY PLAN

Q-OOM FINISH__5C/4F.D.ULF-
=U NOI RO0A4(NAA M -Lo&4C1 ALS1g 2 MR k

N~rCS-
.Symb~ol: EM ndicatei ramwblable kacis
by CMI b( ronch

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
AUXILIARY REACTOR & CONTROL BUILDINGS

PLAN EL 708.0 & 713.0
RADIATION ZONE MAP

FSAR FIG 12.3-10

NOTE: ALL AREAS NOT LABELED ON THIS DRBPWING ARE
CONSIDERED TO BE RADIATION ZONE V.

- I L_________________

9208280ý1r-C
B A ~AM ~ASAT MAJATAC 0'

P0 090 0'10 ~AA~O aATAA~

pl

S'1kil I
~II I
-~ iv

API I7-
A

71JO -A 110ý

rff I' NAO-Alf

7110-AIZ El

-IIIIr
I

aL IV
z-lrý - I . 41 C*+fti =V4444 1I -[L-

'o- -- i - -e, -C 59-,ZK - - i111ý1- - I

-4THAT 'I . pq A-.L.i MeW

L"'T
-T--PM- I I

-tt-

I

C--st @ (5

T

I 

-Hl"
2 V- C 7ý'J- -

P .I 5C-NEDUL E

P2/- &Oht: C.W

4vx ca:ow-
4wc c'Ecmm

PS CLWLZ CaI%

pA7 cavc -azc

P6S cove: C1711

RAM Cain 44

R/7 4W-' Coe:a

p OV cac ce

Cope: C514

1 -nv,4l
F --- l

FR-el ipm



Q~ 7~~~9-6 4 qrr -~~~___ d

b ,s~.o- u-c-

1
. -

ml
I.-. III

C

*#,A Plco Cok ?I.Ach . 4pCO a I

M1101d 13

f f' f 24 2c

T T7p, iEs.~s-'V7j~ C:od:oo.#tdAeIo7

2 4 .~ i # z ~ !I 6 5 C d C/4'- !2 I

I .4.

SI
APERTURE

CARD

Also Available On
Aperture Card

-s,, T.

-+_V A --- - - - - -L-- -

___I1N

"01~~A I

L

-tcjv

lv

IlL 1111ff

-High Cwd Waste Pumps

iftPi.f 
-

EA 6A19ýnI -- __

=E7 A-~~ d A I I ~hf A t i

__________ _______ ~ ot..1 P'T,

10 2 ' 20 50 40 So0

NOTE: ALL AREAS NOT LABELED ON THIS DRAWING ARE
CONSIDERED TO BE RADIATION ZoNE "P.

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNITS 1 & 2

PLAN - EL 685.5
FSAR FIG 12.3-11

lAW A DM ~~T AT

9208280 1461/f

t Co-.*,u~. ~

S.~~;

, F*
St.,,

PAqTPL A6 (EL 701)
ZM&W rVAAe MWE

14,

cbý

I

rT 17--l

-j . R"qR= - - -
E;iaavld;ýý7 -.!FlI-1;

11-11ýffm E-9Lk--4-&rlý-ý -t,- ý--4!twJ I -- TlU =1 I

-4r-r-CA)"tj 1 11 [ .1. 1 L---j --, Elý-N Aý ; i

1,
-17

j . -4 -, , * I , j giZT-

Lid



130

'½

Lila -

91
APERI

CA]

Ma I 6;la I

692.0-423

U4 6.9?-O-A24
LW't

4 6,9?- 0 -A

ý'12 
O-A25

L 7 
0

E]

1,92 

O-A25 

U

El 
70J.25

70J-25

C 
jp 

El 
665.0

C3

IJIMV.

JLýý

RD

Also Aysaiable ORi
A~pertw* eCard

L A, 67r.0O-A3

WVa

~90A 21

171 0-AZ

I IMla

-U>

/ 6 TA
I,, 652 ThlII/AI

1/
C~~R r[ 2./SRIeva{ý1ValtI

r., z0-A 49 a 69Z0 Al

IVI
L.4/7

-v¶t- m

Ilva -

lila -

4 CONSTRUCT/ON $PFC/FIIZATI~aV G ZdI 90,./TED AMAY sZZ
/357, APPLIES M?)MA SO//PT IIISrALLA'O PROA 70
APRIL 20 19a3 .411-WA.SaVRr WoZe.'Z -3IGN4n _________

A.43 CA(4() 1STALLED A.A- I APTR 7150. T ./ALLSw
r'dsTSED AND INSPE-CTED I/M ACCOaWAIVC&E WIMH______
COI/Srpucr/oSPE-C/FCA TVOW 4 6ZIRO APPENDIX
A, 'MfASONRy wALLS LOCATE-D WlT/NCaTEG~avrr
CG -S41,6TY ZL.A rRP rACrl'KxES '

so<1 . 0

'L-Iiij

r:;~-uJ

MR~/c I

G92 0-A5W~a_

r6.92-04A2d~

6920-AS

I-i

B!

KL2.LAS61 IIC

r9.0?--A7

C &je El 6650

0*

~fl

0

B!

6.20- A14[

-F 40'..C)'401-0'

PLA '/ EL 692.0

THIlS DRAVINO IS A DUIPLICATE OG/SEOUOYAII UCLEAII
PLANT DRAW IRSNO-"6400i-4p,3EXCEPT AS IhlED BY
ENCIRCLEME'WS ON 110 ISSUE. ELEVATIONfS NOT
ENC IRCLED ON RD ISSUE ARE SESIJOYAR DuII(DIniS
ELE VATIONS RAISED BY 23'-V' Fli2IrCE
ELEVATISI'S ON AS ISSUE HAVE BEEN OTHERWISE
CHNGRED TO SATISFY DESIGN RCCUIRERZSITS

NOTE-. ALL AREAS NOT LABELED 014 THIS DRAWING ARE
CONSIDERED TO BE RADIATION ZONE "'1.

ROO~0M FINISH SCHEDULE

Ut

67,4O- Al W-ft . id up 1.-

cr0-AI5c..d~.,i3.-.P~p~l Cpic -- coiN -~ -

[~~IPpRGalI.i-q IC~=,c -I CNiC - 1-.--

I9 A~lC., ,"'p2 1 L conI- C, c - I- I

6OSiRSW~p G I&. yCii.,Con= - C -n-

LC32 oA4PR,,e Oallery I LCnC I - I -C--.

G92D-ASOdi A E.,

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
AUXILIARY REACTOR & CONTROL BUILDINGS

PLAN EL 676.0 & 692.0
RADIATION ZONE MAP

FSAR FIG 12.3-12

- .1 __________________________

nfl S * JJW WOAOuR U*MflO ON - ~..

92 08 280 146--/Z
hf V.i W1~fASC ~M* OATAAA

COlNTROL bUlLDSING EL ;,ý92 0see 46W402-1

.26--o- 26ý-O ,-ro- V-1 --- /-0 21-220,01' 7 2 7'-I

PLAN E-L 676.0

I Jymbol IZ I ndicaies rcrnoivablc blocks

2 Sybl'.....indicated chain ba,-,-,r
&,r.171hed apnd' ,n.5tp/ed b F' /ld

.3 AM50WY/FMLLS .5CgLv6S O&9ATEZ) AS Q424W
aV 094WhW4SS cALL LWOP L.M(IEO AAFIP PVrE770Rl
eRD&.4M ,4LL CO 72CR' ACrt/VTe.5 A4S55C:W=
W141 72VTEALOE -3dALL CaV/IC.E 706-7S

. 0- , .--

5fl ROCIelBASE
Cýc I - I

"ZO A?81 69ZO
!14- 1! M m - H I ý W - i gig El - H f H---i - . iý qýý111- 1 r-14, -- FA - -__it 4'M ALLrt

411it-

i i ;54ý1 m it If i t9 E- -::-ý ýd Ldl"ý, bomýý, -
-tIT- -- T--ýI I L---ý mv-ý- - I7T--.wIIItIF rrll:p12

iýl :EE3:7---

-44- - - m ý i -= i wk-2-31.I W)l:: ul

ULIII I
Y//// I

rl

El 7 0

I

,50'-0'



AlsoAYable Oa
ApedrtUe Cmrd

pump room A

pump room,8 B

PLAN EL 670.0
No-t to scale

NOTE: ALL AREAS NOT LABELED ON THIS DRAWING ARECONSIDERED TO BE RADIATION ZONI" "1".

REVISED BY AMENDMENT 72
WATTS BAR

FINAL SAFETY
ANALYSIS REPORT

POWERHOUSE
UNITS 1 & 2

TURBINE BUILDING
PLAN EL 670.0

RADIATION ZONE MAP
FSAR FIG 12.3-13

9208280 146'7/3
_q

I;T

9208280146-ý3



Z70"

SIAPERTURE
CARD

Also AvailableOR
ApertIe Card

PLAN - £1 702.78 9 ABOVE

NOTE: ALL AREAS NOT LABELED ON THIS DRAWING ARECONSIDERED TO BE RADIATION ZONE "m.

Sturn---=&/'e ,, #e •,r-o

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSEUNITS 1 & 2
REACTOR BUILDING

RADIATION ZONE MAP
FSAR FIG 12.3-14

92 0 8o1280IL4--- ,=• --



N Y'h

IRaa

I e 4Z~zclA-

4 0a. 40 .y0-0 40 ~

PLDAN f LWECMPRTEN

ARSI

RB346APERTURE

CARD

Also Avaftble On
Aperture Card

R o6"R 10

aControl Rod .doD-d4,

~ ( b-~.J- C-ectA,. ... J -

'IYa

001.5

334 5 '(4).1 W.11

Ty0 10I.W0 0

'q ' R EV ISED BY A M EN D M EN T 72 S . o , ~ l j l 0

n a WAI IF nAn

NOTE. ALL AREAS NOT LABELED ON THIS DRAWING ARE
CONSIDERED 0O BE RADIATION ZONE "I".

9208280 146..-/5

FWALTSBAFET
ANALYSIS REPORT

UNITS 1 & 2
REACTOR BUILDING

RADIATION ZONE MAP
FSAR FIG 12.3-15

SCAr*.'HO OOcI~I.xN,tIfl 6* ~A*. ~jS,1 SSUO 011* 000 0T~AC o-MO OATA*S

PLAN -UPPER COMPARTMENT

!BOA mo
A



E~ 0797 OR 471910.-Z) (~)

4. ýoH1I.XIR Z

rl -2-D-4-

KSC N (.
1
51

- .....,L.oE'o. 76-0' 15-0' 19.0' I 71-17 I PP.0' j. ~0-O~

10 "\I 06
7 00

.J. ..tAL~SGDM~

MD TIES AREA
SEE 47W9SS-32

00' 50"

4S'

- I

IT,SRILLE r36'. 0' GRILLE
K-24

36'. 30' GRILLE

42.w 11 4-X2*TOP EL 7SZ.R' -A-4

/ TOP El. TSO~9''

16' -0'

111 F1I .~ JZ~~Z,.4SEf-j-IT 1i'4q M-____ . 1 1 ~WIOLrO
47W925-4

FM Eý 17W 
t5'.42.

................. .. ...PJFIII LAY., ý .. ,; I I .,
NOT

AREA SEE 1 11
41TV925-4

80*
TOP EL 754' -0'

FILTER BANK 'HEATYM:Eow
3102 z.

an GEMER
CQZLýs 

ZLr""
NK47AS
SUPPLY FA

- ""E-63
f7h 

'1, -7.
2A

to
MY vxma-vt

*1335

00" 25

101 Z5,

r

TOP EL 7491 -6"

.6'MNM DK

SEEN 1;,IAS IFr
S-AtTI~OOSiNTwR-TXSIC;1
SEE DEiTAL A 5

I,) 1 141- .- I !' W- -. Etm. Ii: IM

.4947

IMF

L~J Ll~

I Iz

> I LOW PRESSMR TAP

PF COOGLER 0 StClT 649079EL74'

ofiS EAREA 75E -3O L71.'i, 4 ,OL0INAM

:1TOPELSI'-O'.\. rt

OAL.NICSS.ODMAW

90 UK-ITO

LOP PODSIPERCTAP ý-

F EL 7411.-9 !

TOP EL 750

IFOR LOOLER a
OLTLyuTHIS AREA SEE

A17

-j
1 1

I 55SS7'IP - 10-0

TOP EL = -8* is 30' 7. O

H SLILIEEE7.

EI'.2l --

4AVIL ,3 -",FIRE ShIPS SEE FIREOHPR

- I3aI77470 . FIE I

r5l.]t iLYP
"T

5 Kir N KTR
LETDOWN U4?A3r7G 69
Excm ROON

OP EL. 7581-C,

Ar

EXCH ROOM

4D- SCWM tr FULD
NW -

4 KORAFT 
CAWR

$FE OCT 81 (Trp)

7017F1745S.0 * 'Tt"at" life IxAF

- II * 1' [~ " AMPER. 05. 700

COOLERN* OT0 ' 5 R DLE S R NEA
1 ~7 ~ 0547,1173-330 55-260i. £75D. 1RR

FDA caTcf EOCL71TIDsSEC 47992010-A ETCTR L M

C 33oj (t'FAAFEV NP"LACEP By.F 
r-

~ .C- 21 ECSSR TO AVOID 
6  

-i __________________

INTIER PENANCE

ISOLATION OMPR EQT ' Iw
- £1 ~" ERTURELAYOUT SIN THGGSJAREA

14GA %F-NT TA SACER NISEE MG 47W920-23

AS PEQL!RED TO IPASGAE->sWi,
CLEAPEANCE OF DR AAPAME.71A
&-ADES d SVSWMC PfGRAWS S . LPE 1

LSOLAT13V OWN

-i

III I I

DO EAT r

FIRE GAPS IAR

40', 40' EEGE

FIRE DSONSNW-A4T0

FIRE OPa" OF-

V7OV4ýrW- 7"0'' NW

4R0L JfE GRILLE

; -
~COT D 47 .25 6 ,

MS DRILLAND
- POP P/D'ETAS NOrz SEAL "// PN SyarB~EllEE

spiIFT PE0V6RE(0ALL fogP 11f01/ 0AWMR N ALL FACES INSTALL 501)75
SACWI"G A NOUND SEE EAAET IN PLAY! AN 140 9ILI, I

FLAT A!UPART SmOLELdiAJw.4r 791

P" 
.1PLTSOPD 

IASriTSN! 1/1CA

FAN SAL PLIur02 V
t--.. PA A' r

MrSs

A 9 IFT-1 L-Vi I INTERN ISOLArAON_ L+J W!

Ar TME SSVOO7.ICJIN/SCOPRSE

&IErTA' TMoTw09ULL NoTrSLIP 017

BAk IT//iL! IS/0 REQUI1RED AS
AmoT OP TARlS BC/PTJO/NT

5PIRA I PWELODPIPE
ANT TO SCALE

POWERHOUSE AUXILIARY BUILDING
MECHANICAL

HEATING, VENTILATING & AIR CONDITIONING
TVA DWG NO. 47W920-5 R52

FSAR FIG 12.3-16

920828014o- 1(o2

P047 570041 0710-{0-L47/.T Top EL 75 1 .01

PARTF'EA/A rI'4 HEATER0

DET A 5
N TS

Also Available Onu
Aperturt Card

,,rRZLLE 

M,

4

40'.
EL F 0

! t!-j ý 1 1,

týHl
4WjN miLo To Awwr

UA111-1A OMIT114'

t,,.7 f ý T
FOR FILTER PLENUM
FRAKMG CETAILS
SEE 40N255.,- 

f

-LI

M Hi !--LCF i i:N M I---J4ý-ý*77 1 1 ' I I i": :*IbýLIt
414-rA

-Z-4Iýw TT-T
-UL-LI

I I -L

-L
I., I-

T-T

-MII

- ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 TOP EL FL47'.0..J : -TO E 44 .'

.E1r51-OT ~ G ' MISLIE.61 TOP EW4750T EL

52' .47' 41 IDI 7750

SEE OPT MT 42..-. i

ON TO , PRDAPR E A? pSM, .67'

Or EL ELMA'.O

4- 1 V7.7£' SGIOER ROOL4 'M

EL 7t EL 753-- l -1.R RAT/NT-AN 0EEP4*17?O-T7 O'ERP- -- LAYOU

BAALIN DA PE OAI AC DAMIPERJON .174 17IN.T IS -RAT EO f P A

I Sr .42-,ON FILTE PLENU2 FRD. IN

TOO t6' . BE -TOP'ELCAW4 ELIcmV Alt) cAri/ '90023 MAYB
.42T 7.2040CILTAE I5 LLAIA

-. F '0709.E$D7S9DE I

tm F mIR EOA"R' - 7£M-A117'' l
* ~ ~'T -, ~ 145AToo , P - TOP ELS IE.D0 RSIT" i~ .SSTIMI TA AL

-JtM PIPEV ANT PCON

O~o 7' ?fIirD'AUX'ANY

PC DAPER or.s S-IfY FA S IC MEAI /

HEEDATIN!G 8 SETINTILAETIPPNNGR9TL 0LOT, 05.

3 PENTRATINS i O" 101TNHJIIDRM SL CSAE

'PRECPT 
S MNGE

r4 ' aI 7.Y. w a CIWO 6,P0,- T5 t PIPE CEA-SE T T

J- - r CINT F//LIER PPLENUM FRPAMIUNTIGV O ETAN ETFSOCLUE/ IE !EOISO)TO RVSE Y MNMENT 72 BM~rARCE dAYB
TOSS7wEA-DOFPEUC-P O.I061 8 A!-219,SECTION 0

El.7570P E01, BELEA TSTE T

.14-4 FOR IO T AND

(COVI ON 4rW;.^3-6



J070921

-- EMERGENCY
C2-C2 PASSAGE

(
1-~ C' C- - *.. -

I. - -

~ -"-"S

A
:~'~\ \\ \

S ~

PART-t AAM- et 719'

I -'5"

A2-,4P

CO ItMr -

B2-B2

I -174DI -- l

D2-D2

RU4N
A(16 (H AP) EL 7/6'.0

LWW -INr (LP0) Ea 75.ff
UmIT / A SWSOWN
UNTlf2 CAPP M4N.O £*CEPTAS NOTED0

sI

CAR

Added by Amendment 72

ANALYSIS REPORT

SHIELDING DETAILS
FIGURE 12.3-17

9208280146- 7

82-92

Con*.P~~ffnl'v-'
k'esse/ -

7
'V

/1'
"9

Jr.



Z0,0- 1 .'O* 0' zo -0-

I 5/,47"OFFICS . 0 7. AWAMA)S
- ElI7/10-/o 9.9,SLI7R

7 Rl 710.0-SF
WA CHIME SHOP STORAGE 512OFC

RU /30-AMRU7/3. 0-5r. DA&L 1-3 DETAIL f-3

Z i -

~ IRTMSH9.0770
TYPfE Is"- 7 -,t f L

(4apES-) "2J */

., Aý4 K -711,' 1LJ41-M

- 171 * I I IT .~-.-4 1 - - - T - -______

I! /7-~71-

..- , WIRE MES'RSPMT
tYPE 3-S

(46P'45',;v

T- sTumAsl

ME/IS 10/LET
EM 7130-9

EIIAYOR ACCESS
1 713-0-45

M7/130-1

_ _I m_

SEWGE7ICM
PVT 5M

t t 52 4" EAL
5DS

CORRIDOR

RU 7/30-Z22 7

nD ~T AMr

-. A7

EXPANSION XIHT DETAR.( COVT L 44x4 -j , fESALA/T W/STO
SEE OgW424.4 ' vIPO SELF~r~s

ORfLWHO AIVCRS - co,.'r
4-0'0.r(Or FLO) A/1C5GRSW 0 C eY.ELD.

V CONC SLOCK-F/LL CELLS W/CaVCRErE

A/Oc &4RsS 80c Fw4N sr ?(SFIr .1151-
FEl&DO-IACT 8r AM4SDVRr CW,(rR

D67-AIL 5-3

ztI , G

I I
3 i

LE r AAC44ORS'

71' 3oia -1 ýl

ry, 4-LDz 8377
SOILERA"R N

R467713 0-4) ROST713.0-3

WIRF WAMCAA7"4-

- F L -

=

F -

u~1-

72:~SMS~

I FIELD 70 FILL
-S¶.'3 (.L'775R
(nTPICI.: 5/
HOT SJIOPE
AREA)

0a-,

3ET53
(S/U/I

(467114538) ~ fl
S/AL C8 -I-i- [j~-~

* *;.j

L87(46*5853 7)

Ar ~ 4 CESS YE;L 3SAIRL ý(SMI/XAS')

SUO MP /7/.0 54

~1

7/I/S DRAMWAG 0.4 A RIJCATS 0. SEOWrA/ ALCLEAR
FIANT ORWA vAV 46*AgSI-S PR5EXE~rPTAS /0720 Or

ENCIRCLEMSN1Y 0/ISSUEAMC5-05.LEVATIo~Lg 107

eLEYArlmv RAISED or Es-oc- IR/ROEo
ELEVAIONS V ON 11 5515 A6VE BEEI OTER11//S
CHAWOSOMTO&0775):r 065/5/REOUIRWENMEI

SEE 4E1$74244~
EXRJTDTAI 3-c"; 91

S17~ /0' L 3''rE="

b

q

se

A8 88

L

CORRID~OR

MO-IZ

NAME I0RO00 I FLOOR BAF IWALL

54

20,0,

ADT TOOL STRAGE;
RU 7/30-37

-'I

IR~ S

5G

54

ei tiWELD.1 ERAI94D

807: 'BES,' W e

PUACE

DETAL 1-3
SCALE dI!ý/o'

7I0-7I CRRDO Ef OEM
7/7 53 SEAGEEJCTO5 R COlIC.

00/7: 01'S-r AECORou.- 111LL
SLOT (ST 01171.BR) AC~'

GAL. AOC (BY AN4SO WR

COA'TR)

EALAW/ DETAL 2-3
flYD/CAL ETAIL AT 003-5 TAIL AXAMO

SCALE /.'

I(OAAOIR7RPEW) &

1
I

NV
-~ N

88

-J
(45 WRSS a)

REMARKS

CW-NPAW ZW DAW#AG: R6W455-7 (ROT 55%
0
-OSTAIS)I

73

SMERVIYM A/ F54 (
RA( 7130-SO

A WHERE BS4CAW XP S£qOiW LETWEN CDUOL(44S AND ME.QS .A94
005181.5 ALL.£5MEAUSONRY PREF. Ar X£-O0C VERTALLY- 7D lME
THE I)r~v W4LL 7057HE6 SEgE 45W453SERIESL

2 ArASONRY lAR77T47oGARE 1 £7v ex0 To Yo 7mw OT SeCrAvt
OR BEAMAf 4OWE EXC--Pr AVA/ R69WHERE CE/LAW IS &ON 80r/,
51065 ac WALL. EXTEVAtff0777u4' ONE CW4SEA?&- YECEX AVM
SEE 4i5W4?3 SERRESE

-1 MULSS 4OTHER'WISE 4VOWHOR /0750.8071011OR CO/ICRAEF
&LOCH A( A46RY WA4LL W87= ARE MaEIMESYS- lAS EZARMIAS
A4r lp- R~a//d~tSIIED PLooQ e n'e- .'42WO~7

* ALL IENl/TE/OAMSCNRY MatMULS0MOVE A AfIIASAW 44*
CLEAR4AHOSAr STEEL c.0LL4amS AmIO BEANS

* CWR DRMIKIeA'GFOIAITAW AC.RE83.SEE 46MAU51
C lOR FLOOR .5ORIA'G IH~aW W31fW AfhT46C, 4SEE 4114&WZ-S

APERTURE
CARD)

Also Availatle 0O1
Aperture (Card

REVISED BY AMENDMENT 72

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
SERVICE BUILDING

RADIATION ZONE MAP
FSAR FIG 12.3-18

InCn*ocM.OOOOAe'7k~MTA~~i

9208280146- /

)10,~

CORRIDR
RM 713.-f/

KEY PL-AA(

r4MwSS

0

0

777

lb
17

"4

:7
S.

(7~
0

-J
0

I-

0
I-)

YP 23 ALOORSLAB 70 BAI

ABOVE (BYFIELD)

DETAILS 3-3 Z 4-3
DETA14 4-3JORA/1 HA:IDp

SCALE Ii'./'O

ROOM FINIfSH SC*ElED LE ____

-W 

OSE MAMA' 

A60W

u4-4-atz týýtTkn)

-t

- - F " iF-- HA -Lm

7ýfl

- i f, t- 1 -4-(Sh)
q -,-1 -1- -1-1ý-rjlý= ý - , oý,,

I I M I

- , I : 11, - , . I - -- ! ; -, I.- . -- ,,, . , . '' i - -..I 1 1 p4j 1

ý - I

F

1574- 
r87

/9-01 9

ý---441

EXPJ7
11

PEASOAWEL ZLCaV
RM 71AO-Act

FGP.14ZS-7)

i ;, -

Al BI -VE"
4ý VýRA



____ ____ _ __ ____ ____ _ 2/Q\

OCEEAreor AL5WC,1EA'5 f eM71.7 0-9 0 
1

SEENOfA ¶ i~
F stklqyz

NM 71032 _ Ais® j(fl47110Ii J - Tu I J/I-(rP ( &

4-1_ __ _ __ _ _ __ _ .

'IW I's J, 1V'j
34 4'/ G-'0si ~

Ao rri erAC.4, $A41&ffA' ,V400 YI~r #0,I f/N.Y/S 0-53 f ____.

7* s's v'o~ ~ o *^W47/.f. 7
5 

0 Z J'F* E~I - 1~/~M~h7317/10114-
__ _ __ __ _ _ 4N9 325 -. J5 ,. z

- -. -. 57'

NIA' A~ 9T 9/~ST II 'a I 7*D ,Otkl fi

mor root sroe.AHE

RAjYI e

ACM 7/3 0-44o

71F
I tO OEEFALNor S.S~te 46.4Z/-5.

A.AL-444 WZD -,O.4"=--'NSMAL a~
/ASZA(57/fLfeo IA ACZaqG..c P'Wrl

a~-fLCdA/r/A 2/~ ~ ~ '/4

tLCL(4T/AJA7-A7

172014 5,SNAIL
4oal/PHENT otcoAr
if~f 7150 -41

ROOM FINISH SCHEDULE
ROOM NO ROOM NAME FLOOR BASE WALLS MATER-IWL- NNG REMARKS

7/.%O-ZS lawolDOK ctwc . - aWC &X fX,- dWrL DECAl
7/.tO-ZG ýa-RIDOK cmc CX,' kM DfCX

JW-VýA-CnVrOr =,e cl>x - Cry.4C &-K ACST TXE 7EZý00
AXA=W--r cowc mw AC.ýr TXE 7CF-0-

7/.10- Z9 Al IA. 4.1 P11 r/l 4E caý6C aLJ( AC3r rke 7ee--c-

0 ",Togs AJPhl r/,*,r - CtV.C &K AC3r TXE 7ZZ'0*

-M00311 SHIFr 4VPERY754W ASP1117if - a>%C Ký7 AC.Tr TX6- 7LZLO-ý-
ný z COWrAW R000 7/z z - CMC NX ACST TXC 7zz* ol
7aO- 33 rOKAGE A 77L.C - COC &-K AC3r TXE 7zz -01

VIA13rf SM- I 03OX - CrAC &-K IEXP AM Dem

?fj o 
ankc

7/-%0-37 V47r 7rAX SrORAGE" I cOvC I r-AommitcoAt3ar Am DeM

dc 5QXP Y t
_ _ Mfl e CN

M17 =11

'M 
7/ 

SO0 4t

17A

S- -__ _ __ __- ~ -- -- --- _A9__

A.9

- -- - -- -

.i -- - ii 
i L

PLAN EL.713.0'

A7

A7 * -A'c/I fW/,-5W

A H eCLX5(5Y'7flZ)

DZYA/L 1-7

/

t-XIMTNG WA 119

SCONVCR-TE AACONRY UVN/ll

CMAE-LDIO /DQ&AQ~A2&erC,
CZEZ- NOTE Z,4Cr14f1 3

-COA/COtTf AACO'0O',Y UN/TO-
COUD UNIT rTo 6d'0'
Aboije AI/N/ON l LOOAW.NOLLOiy U/TD 7S' IVPlt-&Z
OR DetCleA,5OY1e

COA'CAe-T/-AACOO/tP.Y 1/Nt r.
COLID ZUN/TG O IVC-tIl OR

5 CAL C' ./E ,
&XCEPT AS NVO7,F

REVISED BY AMENDMENT 72

WATTS BAR
F-FINAL SAFETY

ANALYSIS REPORT

SERVICE BUILDING
MISCELLANEOUS DETAILS

HOT SHOP FACILITIES
RADIATION ZONE MAP'

FSAR FIG 12.3-19
'I

9208280146-
U- -

- ~

-o

I ,i

7~

saw,-Arewr sarrry A,6,9,4' ""'efspArl4roleA',V 7/-r,9 ZT7,11

.4 rreVC.4 r
to

R3X S5ORA.E

7/a O~4NPAr.T sm ___
710-4 OEOIT4AU/Iso ST0c4G

COW

7/1O.Y It1MML04ct worm fl~

ýYli-ý - 1 - ... 'a ! I ir;;! li:N !I

-I'l 'A /

I

MAC -- I

aI

12-9

-r-r

I


