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1.0 INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

1.1 INTRODUCTION

This Final Safety Analysis Report (FSAR) was originally submitted to support the application of
Georgia Power Company (GPC), Oglethorpe Power Corporation (OPC), the Municipal Electric
Authority of Georgia (MEAG), and the City of Dalton, Georgia, for an operating license for a
nuclear power plant designated as the Vogtle Electric Generating Plant, herein referred to as
the VEGP. Pursuant to an application dated September 18, 1992, the NRC issued an operating
license amendment on March 17, 1997, which was effective March 22, 1997, designating
Southern Nuclear Operating Company, Inc. (SNC) as the exclusive operating licensee of VEGP.
SNC has no ownership interest in VEGP.

1.1.1 PLANT UNITS

The application is for two units, each with a reactor core rated at a power level of 3411 MWt
under section 103(b) of the Atomic Energy Act of 1954, as amended, and the regulations of the
Nuclear Regulatory Commission (NRC) set forth in Part 50 of Title 10 of the Code of Federal
Regulations (10 CFR 50). The VEGP power uprate increased the licensed reactor core power
level from 3411 MWt to 3565 MW1t. The VEGP Measurement Uncertainty Recapture Power
Uprate (MUR-PU) increased the licensed reactor core power level from 3565 MWt to 3625.6
MWH.

The plant was constructed as a two-unit plant with each unit essentially the same. Descriptions
of one unit shall be interpreted as applying to both units.

Differences between Units 1 and 2 and, particularly, structures, systems, and components that
are shared between the two units are specified in the appropriate location in the FSAR.

Units 3 and 4 will be constructed to the west of Units 1 and 2 as shown on drawing
CX2D45V002. The Units 1 and 2 support facilities and systems, which are located in areas
affected by Units 3 and 4 preconstruction and limited work authorization (LWA) related
activities, are being modified, relocated or demolished. The figures incorporated by reference
into the FSAR that show the Unit 3 and 4 construction impact area have been annotated to
show the impact area; however, the figures will not be updated until construction is complete.

The FSAR text, tables, and figures that describe Unit 1 and 2 facilities and systems in the
construction impact area will be updated as necessary to reflect the modifications to, relocation
of, or demolition of the facility and/or system upon completion of the action.

The FSAR will also be updated to reflect the presence of Units 3 and 4, identify the facilities and
systems that are shared by all four units, and, prior to Unit 3 fuel load, to address any impacts
on Units 1 and 2 due to Units 3 and 4 operations.

1.1.2 PLANT LOCATION

The location of the VEGP is on the southwest side of the Savannah River approximately 23 river
miles upstream from the intersection of the Savannah River and U.S. Highway 301, as shown
on drawing CX2D45V002. The site is in the eastern sector of Burke County, Georgia, and
across the river from Barnwell County, South Carolina. The VEGP site is directly across the
Savannah River from the Department of Energy Savannah River Site. Refer to paragraph
1.2.1.1.
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1.1.3 CONTAINMENT TYPE

The containment for each of the VEGP units is a steel-lined, prestressed, post-tensioned
concrete cylinder with a hemispherical dome. The containment was designed by the Los
Angeles Regional Office of the Bechtel Power Corporation.

1.1.4 NUCLEAR STEAM SUPPLY SYSTEM

1.1.4.1 Reactor Type and Supplier

The nuclear steam supply system (NSSS) for each of the VEGP units is a pressurized water
reactor. Westinghouse Electric Corporation is the designer and supplier of these units for the
VEGP.

1.1.4.2 Power Output

Each NSSS unit has a design net core power output of 3636 MW! plus a maximum of 17 MWt
from nonreactor sources, primarily pump heat, for a total of 3653 MWt.

The turbine-generator unit of the steam and power conversion system has the capability of
generating with valves wide open a gross electrical output of 1249.7 MWe (at 3.5 in. HgA
condenser vacuum). This corresponds to an NSSS output of 3636 MWi.

All safety systems, including the containment and engineered safety features, are designed and
evaluated for operation at a power level of 3636 MWt net core power. This power rating is used
in the analysis of all postulated accidents bearing significantly on the acceptability of the site.

1.1.5 SCHEDULE FOR COMPLETION AND COMMERCIAL OPERATION

The two VEGP units are scheduled to be completed and begin commercial operation as
tabulated below:

Unit Completion of Construction Fuel Loading Commercial Power Operation
1 January 1987 June 1987

2 February 1989 June 1989

1.1.6 FORMAT AND CONTENT

1.1.6.1 Requlatory Guide 1.70

This FSAR has used as a guide the format and content recommendations of Regulatory Guide
1.70, Revision 3, Standard Format and Content of Safety Analysis Reports for Nuclear Power
Plants - LWR Edition, November 1978.

This FSAR generally uses the same chapter, section, subsection, and paragraph headings used
in the standard format. Where appropriate, the FSAR is subdivided beyond the extent of the
standard format to isolate all information specifically requested in that document. Information
presented that is not specifically requested by the standard format and is identified numerically
(chapter, section, subsection, or paragraph), is presented under the appropriate general
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heading as a subdivision following all subdivisions containing information specifically requested
by the standard format.

1.1.6.2 Standard Review Plan (SRP)

Because the NRC utilizes NUREG-0800, Standard Review Plan for the Review of Safety
Analysis Reports for Nuclear Power Plants - LWR Edition, July 1981, for guidance in the
determination of the acceptability of an application, the SRP is addressed in this FSAR as
required in 10 CFR 50.34. In addition, the applicants, with the assistance of their agents and
contractors identified in section 1.4, have reviewed the SRP in accordance with 10 CFR 50.34
and have determined that this FSAR contains no unacceptable deviations from the acceptance
criteria given in the applicable portions of the SRP. A table of SRP differences appears in
section 1.8.

1.1.6.3 Tables and Figures

Tabulations of data are designated "tables." Each is identified by the section or subsection
number followed by a number according to its order of mention in the section or subsection.
(Table 3.3-5 is the fifth table of section 3.3 and table 3.3.1-5 is the fifth table of subsection
3.3.1.) Tables are located at the end of the section or subsection immediately following the text.
Drawings, pictures, sketches, curves, graphs, and engineering diagrams identified as "figures"
are numbered according to the order of mention in the section or subsection. (Figure 3.4-2 is
the second figure of section 3.4 and figure 3.4.1-2 is the second figure in subsection 3.4.1.)
Figures are located at the end of the applicable section or subsection, following tables.

Some drawings and engineering diagrams are included, in conjunction with specific system
descriptions, by reference to their drawing identification number in lieu of inclusion as a figure.

1.1.6.4 Numbering of Pages

Text pages are numbered sequentially within each section or subsection. (Page 1.1-4 is the
fourth page of section 1.1 and 1.1.1-4 is the fourth page of subsection 1.1.1.) Tables and
figures are not paginated. When it becomes necessary during revision of this FSAR to insert
additional information, impacted text material will be moved to subsequent pages as required,
and these pages will be renumbered.

1.1.6.5 Amending the FSAR

When it becomes necessary to submit additional information or revise information presently
contained in the FSAR, the following procedures will be followed:

A. When a change is made to the FSAR text, those pages affected will be marked with
the amendment number and date in the lower right corner of the margin. A vertical
line in the same margin will indicate the material affected.

B. Figures will be revised by indicating the amendment number and date in the lower
right corner. Notation will be made of the revisions made in that amendment
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1.2 GENERAL PLANT DESCRIPTION

1.21 SITE CHARACTERISTICS

1.211 Location

The site is located in southeast Georgia on the west side of the Savannah River about 26 miles
southeast of Augusta, Georgia, and 15 miles east-northeast of Waynesboro, Georgia. lItis in
Burke County, Georgia, just across the river from the Savannah River Site as shown in figure
2.1.1-2. The Universal Transverse Mercator Grid Coordinates for the center of the Unit 1
containment are Zone 17S, east 428,900 m, north 3,666,900 m. For the center of the Unit 2
containment, the coordinates are Zone 17S, east 428,800 m, north 3,666,900 m.

1.2.1.2 Site Ownership

The 3169-acre site is owned by Georgia Power Company and the co-owners.

1.21.3 Access to the Site

All activities on the site are under the control of Southern Nuclear Operating Company, Inc.
(SNC). Access to the plant's protected area is controlled by a security fence and guard force.

1.21.4 Site Environs

There are no people living on the site. Due to the remoteness of the VEGP site, there are few
human activities within a 5-mile radius. A survey by the Central Savannah River Area Planning
and Development Commission shows no public or private schools, hospitals, commercial plants,
sports facilities, residential development parks, or recreational areas within 5 miles of the site on
the Georgia side of the river. In South Carolina the restricted nature of the adjacent Savannah
River Site excludes any such uses of the land. The surrounding terrain is characterized by
gently rolling land of which approximately 30 percent is farmland; the remainder is primarily
wooded.

The above paragraph was written prior to receipt of an operating license. It is presently
considered historical information. However, subsequent to receipt of license, some sports
facilities/recreational areas within 5 miles of the site have been constructed. These are a
concrete, public, fishing-boat ramp on the Georgia side of the Savannah River near the VEGP
site training center, and a VEGP employees' recreational facility (picnic tables, pavilion-type
shed, restrooms/showers, tennis courts, fishing area, softball field) across from the site's GPC
land/surveying office building. In addition, adjacent to the owner controlled area (OCA) is a
Georgia Wildlife Game Preserve where state-controlled, wild-game hunting is permitted.
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1.21.5 Geology

The topography of the site consists of gently rolling hills carved from a terrace ranging in
elevation from approximately 300 ft above sea level to the lowest point, approximately 80 ft
above sea level, and lying at the edge of the Savannah River. Shallow solution basins are
present where leaching of dispersed calcareous sands and shells has resulted in local near-
surface subsidence.

At the site, the upper 80 to 110 ft consists of red to yellow sands and clays of Eocene and
Miocene age. The lower portion of the yellow sands is generally calcareous, often locally
becoming a coquina, which has leached out to form shallow near-surface depressions. A hard
impervious clayey marl approximately 70 ft thick underlies the calcareous sands and shells.
Beneath this are increasingly dense sands composed of deposits of the Cretaceous Age.

The local structure in the sediments is primarily homoclinal with a dip towards the sea varying
from about 30 ft/mile at the basement contact to 6 ft/mile at the contact between the red and
yellow sands. A monoclinal flexure occurs at the northwest boundary of the site and has a
maximum slope of approximately 5 percent. This feature is not tectonic in origin but appears
related to existing conditions at the time of deposition.

There are no indications of major or active faulting at or near the site, nor is there any record of
nearby seismic epicenters. Solution features observed on the site are clearly related to
materials overlying the bearing stratum and therefore do not constitute a safety hazard for the
proposed plant.

1.2.1.6 Seismology

The region of the United States in which the site lies is one of considerable earthquake activity,
but this is of low to moderate intensity. The exception to this was the 1886 Charleston, South
Carolina, earthquake whose epicenter was 104 miles from the site. Reports from nearby towns
indicate that this strongest historic shock within the region probably would have had an intensity
at the site of VI and no greater than VIl on the Modified Mercalli Intensity Scale of 1931 (MM).
The New Madrid, Missouri, earthquakes of 1811-1812, whose epicenters were approximately
500 miles to the west, would have had an intensity of no greater than VI (MM) at the site.

The Seismic Risk Map of the United States (Algermissen, 1969) shows the site in Zone 2,
described as "moderate damage corresponds to intensity VIl on the Modified Mercalli Intensity
Scale of 1931." No earthquake epicenters have been recorded within 50 miles of the site and
none with an intensity greater than VI (MM) within a 100-mile radius. Evaluation of the site
indicates that the largest shock intensities felt were from great, distant earthquakes.

Earthquake frequency data for the period in which records have been kept indicate that in the
last 300 years the only shocks of intensity V (MM) or greater felt at the site were those of the
1886 Charleston earthquake and the 1811-1812 New Madrid earthquake.

1.21.7 Hydrology

The dominant hydrological feature of the site is the Savannah River, which empties into the
Atlantic Ocean some 151 miles downstream. This region is not prone to flooding. The area of
the drainage basin affecting the Savannah River at the site is about 8015 mi2. The average flow
in the river during 72 years of record at Augusta, Georgia, is 10,300 ft¥/s, and the minimum flow
is 5800 ft¥/s. The maximum historical flow was 360,000 ft3/s during the flood of 1796. This
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corresponds to an estimated maximum flood stage at the site of about 116 ft msl. No flooding
has been noted in the region since the completion of the Clark Hill Dam in 1954.

The probable maximum flood for the Savannah River at the VEGP site has been calculated to
be 708,969 ft¥/s, which corresponds to an estimated maximum flood stage of 165.0 ft msl; the
plant site grade is approximately 220 ft msl.

1.2.1.8 Meteorology

The general climate of this region is characterized by long periods of mild sunny weather in the
autumn, mild short winters, somewhat more windy but mild weather in the spring, and long hot
summers. The site is far enough inland that the strong winds due to the occasional tropical
storms and hurricanes that affect this area are greatly reduced, although these storms do cause
heavy precipitation at the site in late summer. The site lies in a region of relatively low tornado
activity.

In April 1972 an onsite meteorological measurement program began. Data for the program is
collected by instrumentation placed on a 150-ft tower located in a cleared area south-southwest
of the plant on the site.

1.21.9 Environmental Radiation Monitoring

The purpose of the environmental radiation monitoring program is to measure radioactive
material in the environment which may be released from the plant. The measurements made
will allow evaluation of possible significant modes of human exposure. Background radiation
reference measurements to assess radiation sources in the environment not attributable to the
plant will be made as well as measurements of radiation in the environment due to plant
operation. Background measurements at locations least affected by the plant will be made
concurrently with measurements at locations that are more likely to be affected by releases from
the plant. These samples will include air, water, and selected biota. The monitoring program
will be initiated a few months before startup of Unit 1.

1.2.2 FACILITY ARRANGEMENT

The principal buildings and structures associated with the plant include the containments, the
equipment buildings, the turbine building, the auxiliary building, the control building, the diesel
generator buildings, the auxiliary feedwater pumphouses, the fuel handling building, portions of
the radwaste transfer building, the nuclear service cooling water towers, and the circulating
water cooling towers. Ancillary structures include the administration building, warehouse
building and receiving facility, service building, maintenance building, plant entry and security
building, vehicle maintenance facility, intake and outfall structures, boathouse, chlorination
facilities, fire pumphouse, demineralizer building, field support building, the nuclear training
facility, alternate radwaste building, radwaste processing facility, alternate plant entry and
security building, outage support building, outage storage building, and low-level waste storage
facility.

These buildings and structures are founded upon suitable material for their intended application.
Structures essential to the safe operation and shutdown of the plant are designed to withstand
more extreme loading conditions than normally considered in conventional nonnuclear design
practice. The safety-related buildings and their internal structures are designed to provide
protection as required from floods, tornadoes, earthquakes, and the failure of equipment
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producing flooding, missiles, and pipe breaks. Additional discussion of design considerations is
provided in chapter 3.

Location and orientation of the buildings on the site are shown on drawings AX1D45A01,
CX2D45V002 and CX2D45V003. The general arrangement of the power block buildings is
shown in drawings AX4DD301, AX4DD302, AX4DD303, AX4DD304, AX4DD305, AX4DD306-1,
AX4DD306-2, AX4DD307, AX4DD308, AX4DD309, AX4DD310, and AX4DD311.

Equipment locations for Unit 1 are also shown in drawings 1X4DE312, 1X4DE313, 1X4DE314,
1X4DE317, 1X4DE320, 1X4DE322, 1X4DE315, 1X4DE318, 1X4DE321, 1X4DE323,
1X4DE324, 1X4DE325, 1X4DE316, 1X4DE327, 1X4DE330, 1X4DE301, 1X4DE302,
1X4DE303, 1X4DE304, 1X2D05E001, 1X2D48E007, 1X2D48E008, AX1D65A14-1, and
AX2D65A400.

The containment, shown schematically in drawings 1X2D48E007 and 1X2D48E008, encloses
the reactor coolant system, the steam generators, some of the engineered safety features
systems, and supporting systems. The functional design basis of the Seismic Category 1
containment, including its penetrations and isolation valves, is to contain with adequate design
margin the energy released from a design basis, high energy line break accident and to provide
a leaktight barrier against the uncontrolled release of radioactivity to the environment, even
assuming the loss of one of the two trains of engineered safety features. The containment is a
prestressed, post-tensioned, reinforced concrete, right circular cylinder with a hemispherical
dome.

The equipment building, shown in drawings 1X4DE314 and 1X4DE317, provides protection
from the weather for equipment located within the building. The equipment building consists of
portions of the control and fuel handling buildings and is designed to Seismic Category 1
requirements.

The turbine building, shown in drawings 1X4DE301, 1X4DE302, 1X4DE303 and 1X4DE304,
houses all equipment associated with the main turbine-generator. Other auxiliary equipment,
such as air compressors, is also located in this building.

The auxiliary building, shown in drawings 1X4DE315, 1X4DE318, 1X4DE321, 1X4DE323,
1X4DE324 and 1X4DE325, is a multistory, Seismic Category 1, reinforced concrete structure
which contains safety systems and necessary auxiliary support systems. Redundant safety
trains in the auxiliary building and other areas of the plant are separated and protected so that a
loss of function of one train will not prevent the other train from performing its safety function.

The control building, shown in drawings 1X4DE312, 1X4DE313, 1X4DE314, 1X4DE317,
1X4DE320 and 1X4DE322, is a Seismic Category 1, multistory, reinforced concrete structure, in
which many of the control and electrical systems, including required support systems directly
related to safety or necessary for plant operations, are located.

The auxiliary feedwater pumphouse and condensate storage facility are shown in drawing
1X4DE316. These structures are designed to Seismic Category 1 requirements. The
pumphouse contains the train A and B motor-driven pumps as well as the train C turbine-driven
pump. The condensate storage facility consists of two concrete condensate storage tanks and
associated equipment and structures.

The diesel generator building, shown in drawings 1X4DE327 and 1X4DE330, is a Seismic
Category 1 reinforced concrete structure. The building contains two diesel generators, two fuel
oil day tanks, four starting air receiver-compressor units, air intake vents and filters, silencers,
and controls. Each diesel generator and its associated equipment is in an individual room
within the diesel generator building. The building interior and exterior walls which separate the
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diesel generators and associated equipment constitute a fire barrier wall having a 3-h fire
resistance rating.

The fuel handling building, shown in drawings 1X4DE312, 1X4DE313, 1X4DE314, 1X4DE317,
1X4DE320 and 1X4DE322, is a Seismic Category 1 reinforced concrete structure consisting
mainly of spent fuel pools, a fuel receiving and storage area, and a new fuel inspection area.
The handling, loading, and shipping of spent fuel casks and the handling, storage, and transfer
to the core of new fuel assemblies is provided for in this building.

The radwaste transfer building, adjacent to the auxiliary building (drawing AX4DE350) was
formerly intended as a radwaste collection and transfer facility. The structure and its contents
have been abandoned with the exception that certain areas associated with HYAC and piping to
the alternate radwaste building have been retained. The underground transfer tunnel routes the
process piping from the auxiliary building to the radwaste processing facility.

The alternate radwaste building which formerly housed the liquid radwaste systems, shown in
drawing AX4DE350, is a metal siding building supported on a base slab with a "lean-to"
structure on the north side for storage. The building basemat is designed with curbing to retain
radioactive liquid in the event of an operating basis earthquake per Regulatory Guide 1.143. It
contains a demineralizer vault, high integrity container (HIC) system storage vault, laydown
area, and a truck-trailer loading bay. Areas have been allotted to stage process shields and
process skids. The radwaste processing facility, located between the solidification building and
the field support building, is designed in accordance with Regulatory Guide 1.143 and
applicable codes, standards, calculations, and specifications. It is a concrete building supported
on a slab to house process equipment for handling radioactive liquids, resins, and filters. The
radwaste processing facility, shown on drawing AX4DE357, contains a subterranean
demineralizer vault, subterranean HIC storage vaults, a rollup door for a truck bay, and a 40-ton
bridge crane to service equipment. The slab and shield walls inside the building are designed
for the operational basis earthquake (OBE) condition and are capable of retaining radioactive
liquids during and after an OBE event. A low-level radioactive waste storage facility is provided
as shown on drawing AX2D47A469 to provide temporary storage of low-level radioactive waste
pending NRC approval of an appropriate disposal facility.

The circulating water cooling tower is a concrete, natural draft, hyperbolic structure. The tower
is designed to dissipate all excess heat removed from the main condensers and accomplishes
this function by the use of the spray network, the tower basin, and circulating water pumps,
piping, and valves. The intake structure houses the circulating water pumps, turbine plant
cooling water pumps, and associated auxiliary equipment and piping.

The nuclear service cooling water towers, shown in drawing 1X2D05EOQ01, are Seismic
Category 1 concrete mechanical draft structures. The towers house the equipment required to
cool the heated nuclear service cooling water, and the basins provide a cooling water storage
supply for the ultimate heat sink.

The plant is arranged so that Unit 1 can be placed in commercial operation before the
completion of Unit 2. To minimize the exposure of construction personnel to radiation, to
prevent unauthorized construction personnel from entering the Unit 1 protected area, and to
ensure that no construction condition for Unit 2 affects operation of Unit 1, the following
measures are taken:

A. Physical separation (temporary barrier), to the extent practical between Unit 1 and
Unit 2, separates Unit 1 from major construction and testing activities on Unit 2.

B. Since Unit 2 is outside the Unit 1 protected area (PA) access to those Unit 2
systems/components inside the PA is through the plant security system.
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Unit 2 construction personnel access into the PA is minimized.

Prior to the start of operation of Unit 1, electrical, ventilation, and process systems
within the Protected Area of Unit 1 were segregated to the extent practical from
similar systems of Unit 2.

A temporary barrier exists in the control room to separate the Unit 1 portion from
the under-construction Unit 2 portion.

Common systems and interfaces between units are initially isolated from Unit 2.
Control of the operating portions of common systems and interfaces, isolation
between units, and/or the change of state of these systems and interfaces are
governed by Unit 1 procedures.

Unit 2 interface activities with Unit 1, including construction work within the
protected area, is conducted in accordance with the administrative controls set
forth in the Plant Administration Procedures Manual.

e Construction work within the protected area is handled under the controls of
the Unit 1 maintenance program established in the plant administration
procedures.

e The initial test program preoperational test phase activities are controlled by
procedures in the Startup Manual based on the requirements set forth in the
plant administration procedures.

Units 1 and 2 Shared Facilities

The following facilities are shared by Units 1 and 2; the locations are noted in parentheses:

Plant access control (plant entry and security building and alternate plant entry and
security building).

Power block entry (control building).
Control room (control building).

Control building support facilities (locker rooms, showers, health physics office,
laundry, first aid station, etc.).

Radioactive laboratories (control building).
Communication room (service building).

Technical support center (control building).

Hot machine shop (auxiliary building).

Hot instrument decontamination shop (auxiliary building).
Drum storage area (auxiliary building).

New fuel pit (fuel handling building).
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Spent fuel cask handling areas (auxiliary and fuel handling building).

Portions of radwaste transfer building.
Alternate radwaste building.

Radwaste processing facility.

Water analysis room (turbine building).
Nitrogen storage area (outdoors).
Hydrogen storage area (outdoors).
Sewage treatment plant.

River intake structure (outdoors).
Water treatment building (outdoors).
Waste water effluent facility (outdoors).
Low-level waste storage facility (outdoors).

Outage storage building.

Units 1 and 2 Shared Systems

The following systems or portions of systems are shared by Units 1 and 2:

Boron recycle.

Waste processing - liquid.

Waste processing - gaseous.

Radwaste solidification - portable vendor supplied.
Fire protection.

Instrument and service air.

Auxiliary gas.

Plant makeup water treatment.

Plant makeup water treatment waste neutralization.
Plant demineralized water.

Auxiliary steam.
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o Turbine-generator hydrogen gas cooling.

e Potable water.

e Laboratory gas and liquid supply.

¢ Fuel handling building heating, ventilation, and air-conditioning (HVAC).
e Control building normal HVAC.

e Control room HVAC.

e Control room lighting.

e Spent fuel cask bridge crane.

e Plant communications.

o Process and effluent monitoring system.

e Fuel handling machine.

o Condensate filter demineralizer spent resin dewatering system.
e CVCS chiller.

¢ 4160-V nonsafety-related electrical distribution system (outage loads only).

1.2.3 NUCLEAR STEAM SUPPLY SYSTEM (NSSS)

Each NSSS consists of a pressurized water reactor and a four-loop reactor coolant system
(RCS). The mechanical, thermal-hydraulic, and nuclear design of the reactor core is similar to
the design of other Westinghouse units. The maximum expected thermal output rating of each
NSSS unit is 3653 MWt. Heat balances for the major parameters of the plant are shown for the
turbine valves wide open condition in drawing 1X4DC101, and for the as-built heat balance in
drawings 1X4DC103 and 2X4DC103.

1.2.31 Reactor Core

The core is cooled and moderated by light water in the RCS. The moderator/coolant contains
boron as a neutron poison. The concentration of the boron in the coolant is varied as required
to control relatively slow reactivity changes including the effects of fuel burnup. Additional
boron, in the form of burnable poison rods, is employed in the first core to establish the desired
initial reactivity.

The fuel rods consist of slightly enriched uranium dioxide cylindrical pellets contained in slightly
cold-worked, Zircaloy-4 tubing which is plugged and seal welded at the ends to encapsulate the
fuel. All fuel rods are pressurized with helium during fabrication to reduce stresses and strains

and to increase fatigue life.
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Additional reactivity control is provided by control rod assemblies which consist of a group of
individual absorber rods fastened at the top end to a common hub or spider assembly. The
control rod drive mechanisms for the control rod assemblies are of the magnetic latch type. The
latches are controlled by three magnetic coils. They are so designed that upon a loss of power
to the coils, the control rod assembly is released and falls by gravity to shut down the reactor.

The components of the reactor internals are divided into three structures consisting of the lower
core support structure (including the entire core barrel and neutron shield pad assembly), the
upper core support structure, and the incore instrumentation support structure. The reactor
internals support the core, maintain fuel alignment, limit fuel assembly movement, maintain
alignment between fuel assemblies and control rod drive mechanisms, direct coolant flow past
the fuel elements and to the pressure vessel head, provide gamma and neutron shielding, and
provide guides for the incore instrumentation.

Instrumentation is provided in and out of the core to monitor the nuclear, thermal-hydraulic, and
mechanical performance of the reactor and to provide inputs to automatic control functions.

The reactor core design together with corrective actions of the reactor control, protection, and
emergency core cooling systems ensure that attained peak local power densities do not:

e Lead to fuel damage during normal operation or faults of moderate frequency.
e Cause failure of more than a small fraction of fuel rods due to infrequent fault.

o Prevent acceptable heat transfer during transients associated with limiting faults.

1.2.3.2 Reactor Coolant System

The RCS is arranged as four closed loops connected in parallel to the reactor vessel. Each
loop consists of one 29-in. inside diameter (ID) outlet pipe (hot leg), one steam generator, and
one 27.5-in. ID inlet pipe (cold leg), with one reactor coolant pump in each cold leg. The piping
between the steam generator and the reactor coolant pump suction has an inside diameter of
31 in. to reduce pressure drop and improve flow conditions to the pump suction. An electrically
heated pressurizer is connected to one of the loops. A safety injection line is connected to each
of the four cold legs. The RCS operates at a nominal pressure of 2235 psig.

The reactor coolant enters the reactor vessel through four inlet nozzles, turns and flows
downward between the reactor vessel shell and the core support barrel, and enters the lower
plenum through the flow skirt. The coolant then turns and flows upward through the core barrel
lower support structure, through the core support plate flow holes, and continues parallel to the
axis of the fuel assemblies to remove the heat generated within the fuel. The coolant continues
its upward flow through the upper guide structure, then turns and leaves the reactor vessel
through the four outlet nozzles and the hot leg pipes, which lead to the steam generators. The
coolant flows through the tube side of the four steam generators, where heat is transferred to
the secondary system. Reactor coolant pumps return the reactor coolant to the reactor vessel.

The pressure in the RCS is controlled by regulating the temperature of the coolant in the
pressurizer, where steam and water are held in thermal equilibrium. Steam is formed by the
pressurizer heaters or condensed by the pressurizer spray to reduce pressure variations
caused by expansion and contraction of the reactor coolant due to system temperature
changes. The pressurizer limits pressure variations during plant load transients and keeps
system pressure within design limits during abnormal conditions.
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1.2.4 STEAM AND POWER CONVERSION SYSTEM

The turbine-generator is furnished by the General Electric Company. The gross generator
output at turbine guaranteed rating is 1,156,622 kW output at 1800 rpm, using a tandem
compound 6-stage flow machine with 38-in. last-stage buckets. The throttle steam conditions
are 940 psia, 1191.4 Btu/lb, with one stage of reheat. The exhaust pressure is 3.5-in. Hg abs;
the makeup is 0.0 percent. Extraction steam is used for normal feedwater heating and for
steam generator feed pump turbine operation.

General features of the generator include a 1,350,000-kVA output at 1800 rpm, four poles direct
connected, 3-phase, 60-Hz, 25,000-V conductor cooled synchronous generator rated at 0.90
power factor, 0.5 short circuit ratio at maximum hydrogen pressure of 75 psig.

The auxiliary feedwater system contains two motor-driven pumps and one turbine-driven pump.
This system is designed to provide emergency heat removal capacity.

1.2.5 CONTAINMENT

The containment completely encloses the reactor and reactor coolant system. It is a vertical,
right-cylindrical, prestressed, post-tensioned concrete structure with a dome and flat base with a
depressed center for a reactor cavity and instrumentation tunnel. The interior is lined with
carbon steel plate for leaktightness. Approximate dimensions of the containment are as follows:
inside diameter, 140 ft; inside height, 228 ft; vertical wall thickness, 3 ft 9 in.; dome thickness, 3
ft 9 in.; foundation thickness, 10 ft 6 in., with a minimum thickness of the concrete basemat of 8
ft 3 in.; and the minimum thickness of the concrete instrumentation cavity of 8 ft.

Inside the containment, the reactor and other nuclear steam supply system components are
shielded with concrete. A vent stack is attached to the outside of the containment and extends
a short distance above the top of the containment dome. Access to portions of the containment
during power operation is permissible.

The containment, along with the safety features, is designed to withstand the internal pressure
and coincident temperature resulting from the energy release of the high energy line break
accident. The containment design internal pressure is based upon the design basis loss-of-
coolant accident, and the internal temperature is based upon design basis main steam line
break.

1.2.6 SAFETY FEATURES
The safety features limit the potential radiation exposure to the public and to plant personnel
following an accidental release of radioactive fission products from the reactor system,
particularly as the result of a loss-of-coolant accident (LOCA). These safety features function to
localize, control, mitigate, and terminate such accidents, ensuring that 10 CFR 100 guidelines
are not exceeded. The safety features include the following systems:

o Emergency core cooling system (ECCS).

¢ Containment spray system.

¢ Containment cooling system.

e Penetration room filtration systems.
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e Hydrogen recombiners.

1.2.6.1 Emergency Core Cooling System

The ECCS injects borated water into the reactor coolant system following a LOCA. This
provides cooling to limit core damage, metal-water reactions, and fission product release and
ensures adequate shutdown margin regardless of temperature. The ECCS also provides
continuous long term, post-accident cooling of the core by recirculating borated water between
the containment sump and the reactor core.

1.2.6.2 Containment Spray System

The containment spray system is composed of two redundant, full-capacity trains which are
designed to reduce the post-accident containment building iodine concentrations so that offsite
doses are less than 10 CFR 100 guidelines.

The containment spray system supplies borated water during injection and borated water mixed
with trisodium phosphate during recirculation to the containment atmosphere. The spray
system in combination with four of the eight containment air coolers (operating at reduced
speed) is sized to provide adequate cooling with either or both of the two containment spray
pumps in service. These pumps take suction from the refueling water storage tank. When the
RWST empty alarm is received, suction of the containment spray pumps is aligned to pump
water from the containment sump directly into the containment during the recirculation mode of
operation.

1.2.6.3 Containment Cooling System

The containment cooling system consists of two independent, redundant, full-capacity trains
containing the equipment necessary for safe shutdown of the plant following an accident. The
system is designed to reduce the post-accident containment pressure to 50 percent or less of
the peak containment pressure within 24 h or less following the accident.

1.2.6.4 Penetration Room Filtration Systems

The penetration room filtration systems for each unit collect and process potential airborne
contamination due to leakage from process components during the recirculation mode of ECCS
operation. This filtration limits the environmental activity levels following an accident.

1.2.6.5 Hydrogen Recombiners

Fully redundant electrical hydrogen recombiners inside the containment reduce the percentage
of hydrogen in the post- accident containment atmosphere to below combustible levels.
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1.2.7 UNIT CONTROL

The reactor is controlled by control rod movement and regulation of the boric acid concentration
in the reactor coolant. During steady-state operation, the reactor control system maintains a
programmed average reactor coolant temperature that rises in proportion to the load.

The solid state protection logic system automatically initiates appropriate action whenever the
parameters monitored by this system reach preestablished setpoints. This system acts to trip
the reactor, actuate emergency core cooling, close containment isolation valves, and initiate the
operation of other safety feature systems.

1.2.8 PLANT ELECTRICAL POWER

The two main turbine-generators are each rated at 1350 MVA, 0.90 power factor, 25,000 V; they
are 3-phase, 60-Hz, 1800 rpm hydrogen- and water-cooled units. The power from these units is
delivered to the Georgia Power Company 230-kV and 500-kV transmission lines. Termination
points of these lines are described in section 8.2.

Each unit has three separate sources of power for its auxiliaries. The three sources of power
and associated electrical equipment ensure the functioning of both units without undue risk to
the health and safety of the public and provide reliable power sources for startup, normal
operation, safe shutdown, and emergency situations.

The three sources for each unit are:
A. The main turbine-generator supplies normal auxiliary loads during plant operation.

B. The two reserve auxiliary transformers supply the two safety feature buses from
the 230-kV switchyard. The standby auxiliary transformer (SAT) may supply
either of the two safety feature buses from Plant Wilson.

C. The two standby diesel generators provide emergency power to two safety feature
buses. Upon loss of all offsite power, either diesel generator and its associated
bus has the capacity to power the equipment required to safely shutdown the
reactor and mitigate the consequences of the design bases accidents.

Plant batteries ensure a constant supply of power to vital instruments and controls.

Plant power is distributed through buses at 13,800 V, 4160 V, and 480 V, and 120 V ac. The
safety-related dc loads in each unit are powered from four 125-V dc buses.

1.2.9 PLANT INSTRUMENTATION AND CONTROL SYSTEM

To avoid undue risk to the health and safety of the public, instrumentation and controls monitor
and maintain neutron flux, primary coolant pressure, temperature, and control rod positions
within prescribed operating ranges.

The regulating, process, and containment instrumentation measure temperatures, pressures,
flows, and levels in the reactor coolant system, steam systems, containment, and auxiliary
systems. Process variables required on a continuous basis for startup, operation, and
shutdown of the unit are indicated, recorded, and controlled from the control room. The quality
and types of process instrumentation provided ensure safe and orderly operation of all systems
and processes over the full operating range of the plant.
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Startup and shutdown of the reactor and adjustment of reactor power in response to turbine
load demand are provided by the reactor control system. The reactor is controlled by control
rod motion for startup, shutdown, and load-follow transients; it is also controlled by a soluble
neutron absorber (boron, injected as boric acid into the primary coolant) which is inserted during
cold shutdown and refueling, partially removed during reactor startup, and adjusted in
concentration during core lifetime to compensate for such effects as fuel consumption and
accumulation of fission products which reduce the levels of desirable nuclear reactions. The
control system permits each unit to accept step load increases or decreases of 10 percent and
ramp load increases or decreases of 5 percent/min over the load range from 15 percent to, but
not exceeding, 100-percent power under normal operating conditions, subject to xenon
limitations.

Under normal conditions both the reactor and the turbine-generator are controlled from the
control room by Nuclear Regulatory Commission-licensed personnel.

1.2.10 AUXILIARY SYSTEMS
Nuclear auxiliary systems perform the following functions:
o Supply reactor coolant system (RCS) water requirements.
o Purify reactor coolant water.
¢ Introduce chemicals for corrosion inhibition.
e Introduce and remove chemicals for reactivity control.
e Cool system components.

¢ Remove residual heat during a portion of the reactor cooling period and when the
reactor is shut down.

e Cool the spent fuel pool water.

¢ Permit sampling of reactor coolant water.

¢ Provide for safety injection.

¢ Vent and drain the RCS and the auxiliary systems.
e Provide containment ventilation and cooling.

e Process liquid and gaseous wastes and dispose of solid wastes.

These functions are performed by the systems discussed below.

1.2.10.1 Chemical and Volume Control System (CVCS)

The CVCS performs the following functions:

e Reactivity control.
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e Regulation of reactor coolant inventory.
e Reactor coolant purification.
e Chemical additions for corrosion control.

e Seal water injection to reactor coolant pump seals.

The purity level in the RCS is controlled by continuous purification of a bypass stream of reactor
coolant. Water removed from the RCS is cooled in the regenerative heat exchanger. From
there, the coolant flows to a letdown heat exchanger and through a demineralizer where
corrosion and fission products are removed. The coolant then passes through a filter and is
sprayed into the volume control tank.

The CVCS automatically adjusts the amount of reactor coolant to compensate for changes in
specific volume due to coolant temperature changes and reactor coolant pump shaft seal
leakage in order to maintain a constant level in the pressurizer.

1.2.10.2 Residual Heat Removal (RHR) System

The RHR system is used to reduce the temperature of the reactor coolant at a controlled rate
from 350°F to 140°F and to maintain the proper reactor coolant temperature during refueling.

The RHR pumps are used to circulate the reactor coolant through two RHR heat exchangers,
returning it to the RCS through the low-pressure injection header.

1.2.10.3 Auxiliary Feedwater (AFW) System

The AFW system provides feedwater to the steam generators for removal of reactor core decay
heat following a loss of main feedwater. The AFW system is also used to cool down the reactor
to the temperature and pressure conditions required for initiation of the RHR system.

1.2.104 Component Cooling Water (CCW) System

The CCW system consists of two independent trains of pumps and heat exchangers to remove
heat from the various auxiliary systems handling the reactor coolant. Corrosion-inhibited
demineralized water is circulated by the system through the spent fuel pool heat exchangers,
the residual heat exchangers, and the RHR pump seal coolers.

The CCW system provides an intermediate barrier between the RCS and the nuclear service
cooling water (NSCW) system described in paragraph 1.2.10.8.

1.2.10.5 Auxiliary Component Cooling Water (ACCW) System

The ACCW system consists of pumps and heat exchangers to remove heat from various
auxiliary systems handling reactor coolant. Corrosion-inhibited demineralized water is
circulated by the system through the letdown heat exchanger, the reactor coolant pump coolers,
sample heat exchangers, waste gas compressors, and other nonsafety-related heat loads.

The ACCW system provides an intermediate barrier between the RCS and the NSCW system
described in paragraph 1.2.10.8.
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1.2.10.6 Fuel Handling and Storage System

The reactor is refueled with equipment designed to handle spent fuel underwater from the time it
leaves the reactor vessel until it is placed in a cask for temporary storage pending shipment
offsite. Transfer of spent fuel underwater enables the use of an optically transparent radiation
shield and provides a reliable source of coolant for removal of residual heat.

The fuel handling system also provides for the safe handling of rod cluster control assemblies
under all foreseeable conditions and for the required assembly, disassembly, and storage of
reactor internals. This system includes a manipulator crane located inside the containment
above the refueling pool, fuel transfer carriage, upending devices, fuel transfer tube, spent fuel
cask bridge crane in the spent fuel pool area, and various devices used for handling the reactor
vessel head and internals.

The new fuel storage area is shared by both units and is sized to accommodate storage of 162
fuel assemblies and control rods. The new fuel assemblies are stored in racks in parallel rows
having a center-to-center distance of approximately 21 in. to preclude criticality.

Together, the two stainless steel-lined, reinforced concrete spent fuel pools provide storage
capacity for 3574 fuel assemblies. Spent fuel assemblies are stored in vertical racks spaced to
preclude criticality with no credit taken for the borated pool water. See drawings 1X6AN10B-66
and AX6AN10A-6 for the layout of the pools. The layout of the pools is also shown in figures
9.1.2-3 and 9.1.2-5.

Purification and redundant cooling equipment is provided for each spent fuel pool. This
equipment may also be used for cleanup of refueling water after each fuel change in the
reactor.

Additional spent fuel storage capacity is provided by the independent spent fuel storage
installation (ISFSI) operated in accordance with the general license provisions of Part 72,
Subpart K. The ISFSI consists of dry spent fuel storage casks, three storage pads, and
applicable radiological and security provisions. The ISFSI is designed to hold a total of 136 HI-
STORM 100 spent fuel cask systems, each containing 32 pressurized water reactor fuel
assemblies, for a total storage capacity of 4,352 assemblies as described in subsection 9.1.6.

1.2.10.7 Sampling Systems

Three sampling systems are provided: nuclear sampling system - liquid, nuclear sampling
system - gaseous, and turbine plant sampling system. These systems are used for determining
both chemical and radiochemical conditions of the various fluids used in the plant.

1.2.10.8 Cooling Water Systems

The turbine-generator condenser is cooled by the circulating water system, which rejects heat to
a cooling tower.

The cooling water requirements for various nuclear components, CCW system, ACCW system,
and diesel generators are supplied by pumps taking suction from the NSCW tower basins.
Water makeup to the storage basins is supplied by the normal plant makeup wells or the
Savannah River. In addition, a standby nuclear service makeup well can supply makeup flow to
the NSCW system as a backup source of water.
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1.2.10.9 Plant Ventilation Systems

Separate ventilation systems are provided for the containment, penetration rooms, auxiliary
building, fuel handling building, control room, control building, turbine building, and emergency
diesel generator building. In addition, a purge system, mini- purge system, post-loss-of-coolant
accident purge system, and containment preaccess filtration system are provided for the
containment.

The auxiliary building, fuel handling building, and control building penetration rooms are
ventilated by the penetration room filtration systems, which include filters for control of any
leakage from process components during the recirculation mode of emergency core cooling
system operation.

1.2.10.10 Plant Fire Protection System

The major fire protection system contains both diesel- and electric-driven fire pumps which
supply the various hydrants, hose stations, sprinklers, and deluge systems. Hydrants and hose
stations are manually operated; the sprinkler and deluge systems are a combination of
automatic and manually actuated systems. Supplementary to these facilities, chemical fire-
extinguishing equipment is provided to accommodate special requirements for various classes
of hazards. Noncombustible and fire-resistant materials are selected for use wherever practical
throughout the facility, particularly in critical portions of the plant such as the containment,
control room, and components of the safety features system.

1.2.10.11 Compressed Air Systems

Three rotary air compressors, with separate aftercoolers and separators, discharge compressed
air to two separate headers. These headers provide a continuous supply of filtered, dried, oil-
free, compressed air for pneumatic instrument operation and control of pneumatic actuations.
The system also provides service air at outlets throughout the plant. An additional rotary air
compressor train can be aligned to either unit.

1.2.10.12 Radioactive Waste Disposal System

The waste disposal system provides controlled handling and disposal of liquid, gaseous, and
solid wastes. The waste processing system provides all equipment necessary for controlled
treatment and preparation for retention or disposal of all liquid, gaseous, and solid wastes
produced as a result of reactor operation.

The liquid waste processing system collects, processes, and recycles reactor grade water;
removes or concentrates radioactive constituents; and processes them until suitable for release
or shipment offsite. Liquid wastes are sampled and activity levels verified and recorded prior to
release. Processed liquid effluent from the RCS will have been subjected to the CVCS
purification ion exchanger and the components of the waste processing system and will be
within the limits established by the Offsite Dose Calculation Manual.

The gaseous waste processing system functions to remove fission product gases from the
reactor coolant and to contain these gases during normal plant operation. Waste gases are
collected in the vent header. These gases are withdrawn from the vent header by one of two
compressors and discharged to a waste gas decay tank. The tank contents will be released to
the environment in accordance with the program requirements of Technical Specifications, and

1.2-16 REV 22 9/19



VEGP-FSAR-1

releases will be within the limits set forth in the Offsite Dose Calculation Manual. Seven waste
gas decay tanks and two shared waste gas decay shutdown tanks are provided. Gaseous
wastes are discharged through an absolute particle filter to the vent stack.

Solid wastes are stored in suitable containers for eventual disposal. A low-level waste storage
facility provides temporary storage of dry radioactive waste pending disposal in an NRC-
licensed facility. The low-level waste facility also provides temporary storage for dewatered
resins pending collection of a sufficient quantity for processing and/or reduction to a form
suitable for disposal.

1.2.11 SHARED FACILITIES AND EQUIPMENT

An integrated, twin-unit station enables certain components, systems, and facilities to be
designed and arranged so that they are common to both units without impairing the safety or
reliability of either unit.

Separate and similar systems and equipment are provided for each unit except as noted in
paragraphs 1.2.2.1 and 1.2.2.2.

1.2.12 PRINCIPAL DESIGN CRITERIA

The VEGP is designed to comply with the intent of the General Design Criteria for Nuclear
Power Plants contained in Appendix A to 10 CFR 50. The details of compliance to the general
design criteria are provided in section 3.1.

The principal design criteria are presented in two ways--power generation function or safety
function--and grouped according to system. Although the distinctions between power
generation or safety functions are not always clear and occasionally overlap, the functional
classification facilitates safety analyses, while the grouping by system facilitates the
understanding of both the system function and design.

1.2.121 General Design Criteria

1.212.1.1 Power Generation Design Criteria
A. The plant is designed to produce steam for direct use in a turbine-generator unit.
B. Heat removal systems are provided with sufficient capacity and operational

adequacy to remove heat generated in the reactor core for the full range of normal
operational conditions and abnormal operational transients.

C. Backup heat removal systems are provided to remove decay heat generated in
the core under circumstances wherein the normally operational heat removal
systems become inoperative. The capacity of such systems is adequate to
prevent fuel cladding damage.

D. The fuel cladding, in conjunction with other plant systems, is designed to retain
integrity through the range of normal operational conditions and abnormal
operational transients.
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The fuel cladding accommodates, without loss of integrity, the pressures
generated by fission gases released from fuel material throughout the design life
of the fuel.

Control equipment is provided to allow the reactor to respond automatically to
minor load changes, major load changes, and abnormal operational transients.

Reactor power level is manually controllable.
Control of the reactor is possible from a single location.

Reactor controls and related indicators and alarms are arranged to allow the
operator to rapidly assess the condition of the reactor system and locate system
malfunctions.

Interlocks, or other automatic equipment, are provided as backup to procedural
controls to avoid conditions requiring the functioning of nuclear safety systems or
engineered safety features (ESF).

Safety Design Criteria

The plant design conforms to applicable regulations as discussed in sections 1.9
and 3.1.

The plant is designed, fabricated, erected, and operated in such a way that the
release of radioactive materials to the environment does not exceed the limits and
guideline values of applicable government regulations pertaining to the release of
radioactive materials for normal operations and for abnormal transients and
accidents.

The reactor core is designed so its nuclear characteristics do not contribute to a
divergent power transient.

The reactor is designed so that there is no tendency for divergent oscillation of
any operating characteristic, considering the interaction of the reactor with other
appropriate plant systems.

Gaseous, liquid, and solid waste disposal facilities are designed so that the
discharge of radioactive effluents and offsite shipment of radioactive materials can
be made in accordance with applicable regulations.

The design provides means by which plant operators are alerted when limits on
the release of radioactive material are approached.

Sufficient indications are provided to allow determination that the reactor is
operating within the envelope of conditions considered by plant safety analysis.

Radiation shielding is provided and access control patterns are established to
allow a properly trained operating staff to control radiation doses within the limits
of applicable regulations in any mode of normal plant operations.

Those portions of the nuclear steam supply system (NSSS) that form part of the
reactor coolant pressure boundary (RCPB) are designed to retain integrity as a
radioactive material containing barrier following abnormal operational transients
and accidents.
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Nuclear safety systems and ESF function to ensure that no damage to the RCPB
results from internal pressures caused by abnormal operational transients and
accidents.

Where positive, precise action is immediately required in response to abnormal
operational transients and accidents, such action is automatic and requires no
decision or manipulation of controls by plant operations personnel.

Essential safety actions are provided by equipment of sufficient redundance and
independence so that no single failure of active components can prevent the
required actions. For systems or components to which Institute of Electrical and
Electronics Engineers (IEEE) 279-1971, Criteria for Protection Systems for
Nuclear Power Generating Stations, applies, single failures of both active and
passive electrical components are considered in recognition of the higher
anticipated failure rates of passive electrical components relative to passive
mechanical components.

Provisions are made for control of active components of nuclear safety systems
and ESF from the control room.

Nuclear safety systems and ESF are designed to permit demonstration of their
functional performance requirements.

The design of nuclear safety systems and ESF includes allowances for natural
environmental disturbances such as earthquakes, floods, and storms at the
station site.

Standby electrical power sources have sufficient capacity to power all nuclear
safety systems and ESF requiring electrical power.

Standby electrical power sources are provided to allow prompt reactor shutdown
and removal of decay heat under circumstances where normal auxiliary power is
not available.

A containment is provided which completely encloses the reactor system.
The containment is designed to allow periodic integrity and leaktightness testing.

The containment, in conjunction with other ESF, limits to less than the prescribed
acceptable limits the radiological effects of accidents resulting in the release of
radioactive material to the containment volume.

Provisions are made for removing energy from the containment as necessary to
maintain the integrity of the containment system following accidents that release
energy to the containment.

Piping that penetrates the containment and could serve as a path for the
uncontrolled release of radioactive material to the environs is automatically
isolated whenever such uncontrolled radioactive material release is threatened.
Such isolation is effected in time to limit radiological effects to less than the
specified acceptable limits.

Emergency core cooling systems (ECCS) are provided to limit fuel cladding
temperature to less than the limits established by 10 CFR 50.46 in the event of a
loss-of-coolant accident (LOCA).

The ECCS provides for continuity of core cooling over the complete range of
postulated break sizes in RCPB.
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Actuation of the ECCS occurs automatically when required, regardless of the
availability of offsite power supplies and the normal generating system of the
station.

The control room is shielded against radiation so that continued occupancy under
accident conditions is possible.

In the event that the control room becomes uninhabitable, it is possible to bring
the reactor from power range operation to cold shutdown conditions by utilizing
the shutdown panels and other equipment available outside the control room.

Backup reactor shutdown capability is provided independent of normal reactivity
control provisions. This backup system has the capability to shut down the
reactor from any normal operating condition and subsequently to maintain the
shutdown condition.

The fuel handling and storage facility is designed to prevent inadvertent criticality
and to maintain shielding and cooling of spent fuel.

System Criteria

The principal design criteria for particular systems are discussed below.

1.2.12.2.1

A.

Nuclear System Criteria

The fuel cladding is designed to retain integrity as a radioactive material barrier
throughout the design power range. The fuel cladding is designed to
accommodate, without loss of integrity, the pressures generated by the fission
gases released from the fuel material throughout the design life of the fuel.

The fuel cladding, in conjunction with other plant systems, is designed to retain
integrity throughout any abnormal operational transient.

Those portions of the nuclear system that form part of the RCPB are designed to
retain integrity as a radioactive material barrier during normal operation and
following abnormal operational transients and accidents.

Heat removal systems are provided in sufficient capacity and operational
adequacy to remove heat generated in the reactor core for the full range of normal
operational transients. The capacity of these systems is adequate to prevent fuel
cladding damage.

Heat removal systems are provided to remove decay heat generated in the core
under circumstances wherein the normal operational heat removal systems
become inoperative. The capacity of these systems is adequate to prevent fuel
cladding damage. The reactor is capable of being shut down automatically in
sufficient time to permit decay heat removal systems to become effective following
loss of normal heat removal systems.

The reactor core and reactivity control system is designed so that control rod
action is capable of bringing the core to subcriticality and maintaining it subcritical
even with the rod of highest reactivity worth fully withdrawn and unavailable for
insertion into the core.

1.2-20 REV 22 9/19



VEGP-FSAR-1

G. The reactor core is designed so that its nuclear characteristics do not contribute to
a divergent power transient.

H. The nuclear system is designed so there is no tendency for divergent oscillation of
any operating characteristic, considering the interaction of the nuclear system with
other appropriate plant systems.

1.212.2.2 Power Conversion Systems Criteria

Components of the power conversion systems are designed to produce electrical power from
the steam coming from the steam generator, condense the steam into water, and return the
water to the steam generator as heated feedwater.

1.212.2.3 Electrical Power System Criteria

Sufficient normal and standby auxiliary sources of electrical power are provided to facilitate
prompt shutdown and continued maintenance of the plant in a safe condition under all credible
circumstances. The power sources are adequate to accomplish all required essential safety
actions under postulated design bases accident conditions.

1.212.24 Radwaste System Criteria

A. The gaseous and liquid radwaste systems are designed to minimize the release of
radioactive effluents from the station to the environs. Such releases as may be
necessary during normal operations are limited to values that meet the
requirements of applicable regulations.

B. The solid radwaste disposal systems are designed so that in plant processing and
offsite shipments are in accordance with applicable regulations.

C. The system design provides means by which station operations personnel are
alerted whenever specified limits on the release of radioactive material are
approached.

1.212.2.5 Auxiliary Systems Criteria
A. Fuel handling and storage facilities are designed to prevent criticality and to

maintain adequate shielding and cooling for spent fuel. Provisions are made for
maintaining the cleanliness of spent fuel cooling and shielding water.

B. Other auxiliary systems or portions of these systems, such as service water,
cooling water, fire protection, heating and ventilating, communications, and
lighting, are designed to function during normal and/or accident conditions.

C. Auxiliary systems which are not required to effect safe shutdown of the reactor or
maintain it in a safe condition are designed so that a failure of these systems does
not prevent the essential auxiliary systems from performing their design functions.
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Shielding and Access Control Criteria

Shielding and access control criteria are as follows:

A.

1.2.12.2.7

Radiation shielding is provided, and access control patterns are established to
allow a properly trained operating staff to control radiation doses within the limits
of applicable regulations in any normal mode of plant operation.

The control room is shielded against radiation so that occupancy is possible under
accident conditions.

Nuclear Safety Systems and ESF Criteria

Principal design criteria for nuclear safety systems and ESF are as follows:

A.

1.2.12.2.8

Nuclear safety systems and ESF function to ensure that the safety design criteria
J through Q, X, Y, and AB of paragraph 1.2.12.1.2 are satisfied.

ECCSs are provided to preclude core damage in excess of limits specified in 10
CFR 50, Appendix K.

If the control room is uninhabitable, it is possible to bring the reactor from power
range operation to a hot shutdown condition by manipulating the local controls
and equipment that are available outside the control room. Furthermore, the plant
design includes the capability to bring the reactor to a cold shutdown condition
from the hot shutdown condition using controls and indications located outside the
control room.

Process Control Systems Criteria

The principal design criteria for the process control systems are given in the following

paragraphs.

1.2.12.2.8.1

A.

1.2.12.2.8.2

A.

NSSS Process Control Criteria.
Control equipment is provided to allow the reactor to respond automatically to
main load changes within design limits.
It is possible to control the reactor power level manually.
Control of the NSSS is possible from a central location.

The NSSS process controls and alarms are arranged to allow the operator to
rapidly assess the condition of the NSSS and to locate process system
malfunctions.

Interlocks or other automatic equipment are provided as a backup to procedural
controls to avoid conditions requiring the actuation of ESF.

Power Conversion Systems Process Control Criteria.

Control equipment is provided to control the reactor pressure throughout its
operating range.
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The turbine is capable of responding automatically to minor changes in load.
Control of the power conversion equipment is possible from a central location.

Interlocks or other pieces of automatic equipment are provided in addition to
procedural controls to avoid conditions requiring the actuation of ESF.

Electrical Power System Process Control Criteria.

The Class 1E power system is designed as two safety feature buses, with either
bus being capable of bringing the unit to a safe shutdown condition.

Protective devices are used to detect and isolate faulted equipment from the
system with a minimum of disturbance in the event of equipment failure.

Voltage detection devices are used to isolate the safety feature buses from the
normal electrical system in the event of loss of offsite power and to initiate starting
of the standby emergency power system diesel generators.

The standby diesel generators are started manually or automatically. The
generators are sequentially loaded by a load sequencing system to meet the
existing emergency condition.

Electrically operated breakers are generally controllable from the control room.

Metering for essential generators, transformers, and circuits is provided in the
control room.

1.2.13 PARTICULARLY DIFFICULT ENGINEERING PROBLEMS

In general, particularly difficult engineering problems can be defined as those requiring
development work or vendor testing to finalize the design. Such areas are discussed in section

1.5.

1.2.14 EXTRAPOLATION OF TECHNOLOGY

There are no significant extrapolations of design technology incorporated in the VEGP.
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VEGP-FSAR-1

1.3 COMPARISON TABLES (HISTORICAL)

1.3.1 COMPARISON WITH SIMILAR FACILITY DESIGNS

Table 1.3.1-1 presents a design comparison of the major parameters or features of the VEGP
units at the time of initial licensing with the SNUPPS units, Comanche Peak, Units 1 and 2, and
the Trojan unit. Changes made to VEGP or other referenced plants following initial licensing are
not reflected in table 1.3.1-1.

Table 1.3.1-2 presents a design comparison of the major balance of plant parameters or
features of the VEGP design at the time of initial licensing with data for San Onofre, Units 2 and
3; Farley, Units 1 and 2; and Calvert Cliffs, Units 1 and 2. Changes made to VEGP or other
referenced plants following initial licensing are not reflected in table 1.3.1-2.

1.3.2 COMPARISON OF FINAL AND PRELIMINARY INFORMATION

Table 1.3.2-1 identifies the significant changes that have been made to the power block since
submittal of the VEGP Preliminary Safety Analysis Report (PSAR) at the time of initial licensing.
Only items not reported in the PSAR and its subsequent amendments and supplements are
listed in table 1.3.2-1. Changes made following initial licensing are not reflected in table 1.3.2-1.

Table 1.3.2-2 provides a listing of the Three Mile Island (TMI) action plan tasks approved for
incorporation in NUREG-0737 and indicates the subsections or paragraphs in this Final Safety

Analysis Report (FSAR) which describe the implementation of the tasks for VEGP.
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Parameter or Feature

Reactor core heat output (MW1)

Minimum departure from
nucleate boiling ratio for design

transients

Total thermal flowrate 10° (Ib/h)

Reactor coolant
temperatures (°F)

Core outlet
Vessel outlet
Core average
Vessel average
Core inlet

Vessel inlet

Average linear power(kW/ft)

Peak linear power for normal

operation (kW/ft)

Heat flux hot channel factor (Fq)
Fuel assembly array
Number of fuel assemblies

Uranium dioxide rods per

assembly

Fuel weight as uranium dioxide

(Ib)

Number of grids per assembly

VEGP-FSAR
Chapter/Section

4.0, 5.0, 15.0

4.1,4.4,15.0

4.1,44, 5.1

4.1, 4.4

4.1, 4.4

4.1,44

4.1,4.4,15.0
4.1,4.3
4.1,4.3
4.1,4.3
4.1,4.3

4.1,4.3

TABLE 1.3.1-1 (SHEET 1 OF 5) (HISTORICAL)

VEGP-FSAR-1

DESIGN COMPARISON

VEGP"
(Original Design)

3411

1.30

142.1

621.4
618.2
591.8
588.5
558.8
558.8
5.44

12.6

2.30

17 x17
193

264
222,739

8, type R

SNUPPS
3411

1.30

142.1

621.4
618.2
591.8
588.5
558.8
558.8
5.44

12.6

2.32

17 x 17
193

264
222,739

8, type R

Comanche Peak

3411

1.30

140.3

620.8
618.2
589.4
588.2
558.1
558.1
5.44

12.6

2.32

17 x17
193

264
222,739

8, type R

Trojan
3411

1.30

132.7

619.5
616.8
585.9
584.7
552.5
552.5
5.44

13.6

2.50
17 x 17
193
264
222,739

8, type R
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Parameter or Feature

Rod cluster control
assemblies

Number of full-length rods
absorber material

Clad material
Clad thickness

Equivalent core
diameter (in.)

Active fuel length (in.)
Fuel enrichment (wt%)

Region 1

Region 2

Region 3
Number of coolant loops
Total steam flow, 10° (Ib/h)
Reactor vessel

Inside diameter (in.)

Inlet nozzle
inside diameter(in.)

Outlet nozzle
inside diameter (in.)

Number of reactor closure

head studs

VEGP-FSAR
Chapter/Section

4.1, 4.3

4.1, 4.3

4.1, 4.3

4.1, 4.3

5.0
5.1

5.3

VEGP-FSAR-1

TABLE 1.3.1-1 (SHEET 2 OF 5) (HISTORICAL)

VEGP"
(Original Design)

53 hafnium

SS

0.0185

132.7

143.7

2.10
2.60

3.10

15.14

173

27 1/2

29

54

SNUPPS Comanche Peak

53 Ag-In-Cd 53 Ag-In-Cd® and B4C
SS SS

0.0185 0.0185

132.7 132.7

143.7 143.7

Core A Core BB Unit 1 Unit 2

2.10 1.40 1.60 1.40
2.60 2.10 2.40 2.10
3.10 2.90 3.10 2.90
4 4

15.14 15.14

173 173

27 1/2 27 1/2

29 29

54 54

Trojan

53 Ag-In-Cd

SS

0.0185

132.7

143.7

2.10
2.60

3.10

15.14

173

27 1/2

29

54
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VEGP-FSAR-1

TABLE 1.3.1-1 (SHEET 3 OF 5) (HISTORICAL)

VEGP-FSAR VEGP®
Parameter or Feature Chapter/Section (Original Design) SNUPPS Comanche Peak Trojan
Reactor coolant pumps 5.4.1
Horsepower 7000 7000 7000 6000
Capacity (gal/min) 100,600 100,600 99,000 88,500
Steam generators 5.4.2
Model F F D 51
Heat transfer area (ft) 55,000 55,000 48,000 51,500
Number of U-tubes 5626 5626 4578 3388
Residual heat removal 5.4.7
Initiation pressure =425 ~425 ~425 =400
(psig)
Initiation/completion =350/140 =350/140 =350/140 =350/140
temperature (°F)
Component cooling water 105 105 105 95
design temperature (°F)
Cooldown time after initiation ~16 ~16 =16 =16
(h)
Heat exchanger removal 32.8 39.0 39.1 34.2
capacity, 10° (Btu/h)
Pressurizer 5.4.10
Heatup rate using heaters (F°h) 55 55 55 55
Internal volume (%) 1800 1800 1800
Pressurizer safety valves 5.4.13
Number 3 3 3
Maximum relieving 420,000 420,000 420,000

capacity (Ib/h)
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Parameter or Feature

Accumulators

Number

Operating pressure,
minimum (psig)

Minimum operating water

volume, each(ft’)

Centrifugal charging pumps

Number
Design flow (gal/min)
Design head (ft)
Safety injection pumps
Number
Design flow (gal/min)
Design head (ft)

Residual heat removal pumps

Number

Design flow (gal/min)

Design head (ft)
Instrumentation and controls

New fuel storage racks center-
to-center spacing (in.)

VEGP-FSAR
Chapter/Section

6.3

6.3

6.3

5.4.7, 6.3

7.0

9.1.1

TABLE 1.3.1-1 (SHEET 4 OF 5) (HISTORICAL)

VEGP"Y
(Original Design)

600

950

150

5800

425

2680

3700

375

(b)

21

VEGP-FSAR-1

SNUPPS

600

950

150

5800

440

2780

3800

350

(b)

21

Comanche Peak

600

950

150

5800

425

2680

3800

350

(b)

21

Trojan

600

870

150

5800

425

2500

3000

375

(b)

21
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VEGP-FSAR-1

TABLE 1.3.1-1 (SHEET 5 OF 5) (HISTORICAL)

VEGP-FSAR VEGP"Y
Parameter or Feature Chapter/Section (Original Design) SNUPPS Comanche Peak Trojan

Chemical and volume control 9.3.4

Total seal water supply 32 32 32 32
flowrate, nominal (gal/min)

Total seal water return 12 12 12 12
flowrate, nominal (gal/min)

Letdown flow normal/ 75/120 75/120 75/120 75/120
maximum (gal/min)

Charging flow, normal/ 55/100 55/100 55/100 55/100
maximum (gal/min)

a. The Comanche Peak FSAR presents the absorber material as Ag-In-Cd or Ag-In-Cd and B4C. The second entry applies to Ag-In-Cd and B,4C.

b. The instrumentation and control systems discussed in chapter 7 of VEGP are functionally similar to those systems implemented in SNUPPS, Comanche Peak,
and Trojan.

c. The VEGP power uprate increases the licensed reactor core power level from 3411 MWt to 3565 Mwt.
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Item

Containment System Parameters

Type

Design parameters
Inside diameter (ft)
Inside height (ft)
Nominal free volume (ff)

Design pressure(psig)
Concrete thickness (ft)
Vertical wall
Dome

Containment leak prevention and
mitigation systems

Gaseous effluent purge stack

Engineered Safety Features

Safety injection system
High head pumps
Low head pumps
Accumulator tanks

VEGP-FSAR-1

TABLE 1.3.1-2 (SHEET 1 OF 5) (HISTORICAL)

DESIGN COMPARISON OF MAJOR BALANCE OF PLANT DESIGN FEATURES

Vogtle
Units 1 and 2 (FSAR)
(Original Design)

Steel-lined, prestressed, post-
tensioned, concrete cylinder,
hemispherical dome roof

140
228
2,750,000

52

33/4
33/4

Leaktight penetrations and
continuous steel liner. Automatic
isolation where required. The
exhaust from penetration rooms
to vent stack.

Discharge through stack

ADNN

San Onofre
Units 2 and 3 (FSAR)

Steel-lined, prestressed, post-
tensioned, concrete cylinder,
hemispherical dome roof

150
172
2,335,000

60

41/3
33/4

Leaktight penetrations and
continuous steel liner. Automatic
isolation where required. The
exhaust from penetration rooms
to vent stack.

Discharge through stack

AN

Farley
Units 1 and 2 (FSAR)

Steel-lined, prestressed, post-
tensioned, concrete cylinder,
curved dome roof

130
183
2,024,900

54

33/4
31/4

Leaktight penetrations and
continuous steel liner. Automatic
isolation where required. The
exhaust from penetration room to
vent stack.

Discharge through stack

W N W

Calvert Cliffs
Units 1 and 2 (FSAR)

Steel-lined, prestressed, post-
tensioned, concrete cylinder,
curved dome roof

130
182
2,000,000

50

33/4
31/4

Leaktight penetrations and
continuous steel liner. Automatic
isolation where required. The
exhaust from penetration room to
vent stack.

Discharge through stack

AN W
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Item

Containment fan coolers

No. of units

Airflow capacity, each at
emergency conditions (ft*/min)

Auxiliary feedwater system
No. of pumps

Initiation

Condensate storage tanks
Capacity, each (gal)

Post-accident filters

Containment spray
No. of pumps
Spray additive

Combustible gas control

Electrical Components

Standby power system

Engineered safety feature buses

VEGP-FSAR-1

TABLE 1.3.1-2 (SHEET 2 OF 5) (HISTORICAL)

Vogtle
Units 1 and 2 (FSAR)
(Original Design)

43,500

2 electric-driven
1 turbine-driven
Automatic

2

480,000
500,000 (Cat. 2)

Piping penetration area, control
room, fuel handling bldg.

2
NaOH

Electric H; recombiners inside
containment; post-accident
manual vent

Total of 4 diesels; supply each
unit. Diesels are connected to
4160-V buses. No capability for
sharing.

Two 4160-V buses/units divided
into 2 separate and redundant
systems

San Onofre
Units 2 and 3 (FSAR)

31,000

1 electric-driven
1 turbine-driven
Automatic

2

480,000

Fuel handling bldg.

2
NaOH

Electric H; recombiners inside
containment; post-accident manual
vent

Total of 4 diesels; 2 supply each
unit. Diesels are connected to
4160-V buses. No capability for
sharing.

Two 4160-V buses/units divided
into 2 separate and redundant
systems

Farley
Units 1 and 2 (FSAR)

60,000

2 electric-driven
1 turbine-driven
Automatic

1

150,000 (Cat. 1)

Penetration room

2
NaOH

Electric H; recombiners inside
containment; post-accident
manual vent

Total of 5 diesels; 3 are shared
between Units 1 and 2. Diesels

are connected to 4160-V buses.

Six 4160-V buses/units divided
into 2 separate and redundant
systems

Calvert Cliffs
Units 1 and 2 (FSAR)

60,000

2 turbine-driven

Manual
1
500,000; 350,000

Penetration room

2
None

Electric H; recombiners inside
containment; post-accident
manual vent

3 diesels connected to 4-kV
buses and shared between Units
1and 2.

Two 4-kV buses/units divided into
separate and redundant systems
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Item

dc systems

Vital instrumentation systems

Offsite power system

Radioactive Waste
Management System

Liquid radwaste system

Miscellaneous liquid
waste system

VEGP-FSAR-1

TABLE 1.3.1-2 (SHEET 3 OF 5) (HISTORICAL)

Vogtle
Units 1 and 2 (FSAR)
(Original Design)

4 separate and independent 125-
V dc subsystems for each unit
provide reliable power for safety-
related dc control,
instrumentation, and motor loads.
A separate 125-V dc system
serves nonsafety-related loads.

6 inverters arranged to give

4 separate and redundant
channels; separate systems serve
nonsafety-related loads

Units 1 and 2 connected to the
230-kV switchyard. Each unit has
2 unit auxiliary and 2 reserve
auxiliary transformers. The ESF
buses are normally supplied from
reserve aux. transformers.

Shared: disposable waste
subsystem Separate: resin
handling subsystem recyclable
waste subsystem

San Onofre
Units 2 and 3 (FSAR)

Separate and redundant 125-V dc
systems for ESF loads. Separate
125-V dc and 250-V dc systems
for non-ESF loads.

4 inverters arranged to give
4 separate and redundant
channels

One 230-kV switchyard common
to Units 2 and 3. Each unit is
provided with 2 unit auxiliary and
3 startup transformers supplied
from the common switchyard.

Shared

Farley
Units 1 and 2 (FSAR)

Separate and redundant 125-V dc
systems for ESF loads. Separate
dc systems for loads in auxiliary
building, turbine building, cooling
tower area, diesel generator
building and switchyard.

4 inverters arranged to give
4 separate and redundant
channels

Unit 1, 230-kV switchyard. Unit 2,
500-kV switchyard. Each unit has
2 startup transformers and 2 unit
auxiliary transformers with the
ESF buses supplied from startup
transformers.

Shared

Calvert Cliffs
Units 1 and 2 (FSAR)

4 batteries between 2 units
divided to give 2 separate and
redundant 125-V dc systems.
Separate dc systems for turbine
building and the switchyard.

4 inverters between 2 units to
give 4 separate and redundant
channels per unit

500-kV switchyard. 2 startup
transformers shared between 2
units

Shared

REV 16 10/10




Item
Discharge: Evaporator
distillate (waste
evaporator
abandoned

in place)

Evaporator

bottoms (waste

evaporator

abandoned

in place)
Recycle capability

Total reprocessing storage
capacity (holdup tanks)

Filter type and backflushable

Evaporator capacity (waste
evaporator abandoned in place)

Coolant and boric acid recycle
system

Concentrator

bottoms
Discharge:

Concentrator

condensate
Concentrator capacity

Concentrated boric acid storage
tanks

Radwaste receiver tanks

VEGP-FSAR-1

TABLE 1.3.1-2 (SHEET 4 OF 5) (HISTORICAL)

Vogtle
Units 1 and 2 (FSAR)
(Original Design)
Waste evaporator condensate
tank

Reactor makeup water storage
tank (RMWST) solid

radwaste system

Yes

41,600 gal (both units)

Disposable cartridge and
backflushable

15 gal/min

Shared BRS (part of CVCS for
each unit)

Recycled to boric acid
storage tank

Recycled to RMWST

15 gal/min

2 at 46,000 gal each

2 at 112,000 gal each

San Onofre
Units 2 and 3 (FSAR)

Circulating water outfall

Solid radwaste system

Yes

1 at 6000 gal
2 at 25,000 gal

Disposable cartridge

50 gal/min

Shared

No; recycled to boric acid makeup
and batching tanks

No; recycled to CVCS discharge

50 gal/min

2 at 25,000 gal each

2 primary at 120,000 (recycle
holdup tank)

Farley
Units 1 and 2 (FSAR)

Circulating water outfall

Solid radwaste system

Yes

40,000 gal

Disposable cartridge

35 gal/min 20 gal/min

Shared

Liquid radwaste system

No; recycled to CVCS

30 gal/min
2 at 21,000 gal each
3 at 28,000 gal each gal each

and 2 secondary at 120,000 gal
each

Calvert Cliffs
Units 1 and 2 (FSAR)

Circulating water outfall

Solid radwaste system

Yes

8000 gal

Disposable cartridge

Shared (reactor coolant waste
processing system)
Solid radwaste system

Circulating water

2 at 20 gal/min

2 at 10,000 gal each

2 waste receiver tanks at
90,000 gal each
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Item

Waste gas system
Number of decay tanks
Tank size (each)
Design pressure
Discharge point
Holdup time available

Surge tank
Surge tank size

Compressor capacity

Radwaste solidification system

Solidification agent

Onsite storage:
Intermediate level
Low level

Shipping containers used

a. System presently not being used.

VEGP-FSAR-1

TABLE 1.3.1-2 (SHEET 5 OF 5) (HISTORICAL)

Vogtle
Units 1 and 2 (FSAR)
(Original Design)

Separate system for each unit
7

600 ft*

150 psig

Plant vent

30 days

Yes, 2 shutdown/startup (shared)

600 ft* at 150 psig

2 per unit
40 sf¥/min

Portable vendor supplied-shared

High integrity containers

High integrity containers

San Onofre
Units 2 and 3 (FSAR)

Shared

6, Seismic Cat. 1
500 ff

350 psig

Plant vent stack
30 days (minimum)

Yes, Seismic Cat. 1

500 ft* at 150 psig

2 at 5 sf/min

Shared

(a)

20 50-ft* drums®
25 55-gal drums™

55-gal drums and 50-ft’ drums®

Farley
Units 1 and 2 (FSAR)

Shared

8

600 ft*

150 psig

Plant vent

30 days (minimum)

No

2 at 40 sf*/min

Shared

Vermiculite - cement

175 55-gal drums
400 55-gal drums

55-gal drums

Calvert Cliffs
Units 1 and 2 (FSAR)

Shared

3

610 ff
150 psig
Plant vent
60 days

Yes

610 ft* at 50 psig

2 at 4.7 sf/min

Shared

(a)

(a)

(a)
(a)
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Ite

Deletion of two units from license application

Deletion of reactor loop stop valves

In the area north of the turbine building, the
backfill is compacted to an average of 95 percent
of the maximum dry density

Nonsafety-related chemical or membrane
waterproofing utilized on exterior surfaces of
Category 1 structures. No waterproofing provided
for interior surfaces.

Revision of tornado missile spectrum to include
missiles C and F of Standard Review Plan (SRP)
3.5.1.4 and corresponding velocities

Part of the roof and related walls of level 4 of the
control building are not designed to resist tornado
missiles. The level 4 floor slab is missile resistant
and openings in the slab are provided with local
missile protection.

Revision of pipe break location criteria and
analysis method

Unaffected Category 2 equipment is used to
mitigate consequences of high energy line breaks
in seismically supported lines located outside of
the containment, when the radiological
consequences are insignificant in comparison to
10 CFR 100 dose guidelines.

VEGP-FSAR-1

TABLE 1.3.2-1 (SHEET 1 OF 6)

SIGNIFICANT DESIGN CHANGES FROM THE PSAR

FSAR
Chapter/Section

1.1

1.2,5.1

2.5

3.4

3.5

3.5.14

3.6

3.6

Reason for Change
Lower than expected power demand growth and continued construction of
four units monetarily prohibitive
No plans to operate with an isolated loop
The tested static and dynamic properties of the 95-percent backfill meet the

design static and dynamic properties of the 97-percent backfill

The thick concrete walls of Category 1 structures obviates the need for
safety-related membranes on the exterior building surfaces and any type of
waterproofing on interior surfaces, e.g., nuclear service cooling water
(NSCW) basins

To comply with the criteria provided in SRP 3.5.1.4 (11/24/75)

There is no safety-related equipment located in the affected area of level 4 of
the control building

Overall update of pipe break criteria to meet current requirements

This approach is consistent with APCSB 3-1
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Ite

The Summer 1979 Addenda to the American Society of
Mechanical Engineers (ASME) Code, Section I,
Division 1, Subsection NB, subarticles NB-3650 and
NB-3680, have been utilized in the Class 1 piping
analysis

Damping values as high as 15 percent have been used
in the design of cable tray supports for both the safe
shutdown earthquake (SSE) and operating basis
earthquake (OBE) condition

The equipment building dimensions are such that
equipment is properly enclosed and height
relationships with other buildings are maintained

Deletion of part length control rods incorporation of Tayg
9.5 control D bank changes from nine to five rods

Baffle-to-barrel region configuration has been changed
from downflow to upflow

Steam generators changed from model D to model F

Added a check valve in series with encapsulated,
residual heat removal (RHR) containment sump, motor-
operated isolation valve

The number of containment building air cooling units
has been increased to four units per train

Steam generator subcompartment differential pressure
analysis performed utilizing restrained breakflow area
mass and energy release data

VEGP-FSAR-1

TABLE 1.3.2-1 (SHEET 2 OF 6)

FSAR
Chapter/Section

3.6,3.9

3.71

3.8.4

4.0,7.7

5.3,15.6.5

5.4

54

6.2

6.2.1.2

Reason for Change

The addenda makes the piping stress analysis more consistent with the
method of vessel analysis

Documented test data supports the use of these damping values

The equipment building is being constructed as an extension of the fuel
handling and control buildings.

To provide improved power distribution control during load follow operations

To reduce baffle plate and baffle slot loading and to minimize the potential for
excessive baffle joint jetting

To increase reliability of the steam generators

Prevents draining of the refueling water storage tank (RWST) to containment
sump via RHR sump suction lines

Increased reliability of air cooling system

Greater than expected reduction in vent area necessitated more realistic
calculational assumption
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VEGP-FSAR-1

TABLE 1.3.2-1 (SHEET 3 OF 6)

Itel

Through design evolution, the closure times for some containment isolation valves
have been changed from those presented in the PSAR

Incorporation of semiautomatic switch-over from injection to recirculation mode of
emergency core cooling system (ECCS) operation

Revision of containment emergency sump design

Increased volume of RWST to 715,000 gal

Alteration of control room heating, ventilation, and air-conditioning (HVAC)
systems to provide four 100-percent redundant engineered safety features (ESF)
trains and two 100-percent normal units

Deletion of reactor trip following turbine trip below 50-percent power
Elimination of low feedwater flow reactor trip

An improved steam line break protection system has been incorporated

Modification of fluid systems and shutdown panels to allow safety-grade cold
shutdown from control room and safe shutdown from outside the control room

Revision of post-accident monitoring parameters

Automatic feedwater control at low power has been incorporated

Revised Class 1E dc system to provide four 125-V dc batteries

FSAR
Chapter/Section

6.2.4

6.3

6.3

6.3

6.4

7.2

7.2,15.0

7.2,15.0

7.4

7.5

7.7

8.3

Reason for Change

The valve closure times conform to Regulatory Guide 1.141
and American National Standards Institute (ANSI) N271-1976

To reduce number of operator actions required during ECCS
operation

To meet requirements of Regulatory Guide 1.82

Consideration of instrument accuracy and single most limiting
failure

To increase system reliability

To increase plant availability
To increase plant availability

To improve plant availability by preventing spurious safety
injection actuation

To meet the requirements of General Design Criterion (GDC)
19, Appendix R and Regulatory Guide 1.139

To meet new regulatory requirements

To provide the capability of automatically monitoring steam
generator water level from 0- to 25-percent power

Increases system reliability
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Ite

Battery sizing revised to provide power at 55°F for 2 3/4 h

Revision to cable, tray, and raceway designs

Increased spent fuel storage capacity from 1 1/3 cores to 4 2/3 cores

Decrease in spent fuel pool accident temperature from 212°F to
180°F

Integrated head, missile, shield, and control rod drive mechanism
(CRDM) cooling system have been adopted.

Improved pressure vessel head closure system.

The ultimate heat sink design based upon two-train operation during
first 24 h and one-train operation for subsequent 29 days

The auxiliary component cooling water (ACCW) system is classified
as nonsafety related although components are procured in
accordance with the ASME code.

The principal design codes and standards for the liquid portions of
the boron recycle system have been revised.

The number of plant vents has been reduced and classified as
nonsafety related. Ducting in equipment building associated with
safety-related systems is Category 1.

The carbon dioxide fire suppression system has been deleted.

VEGP-FSAR-1

TABLE 1.3.2-1 (SHEET 4 OF 6)

FSAR

Chapter/Section

8.3

8.3

9.1

9.1

9.2

9.2.8

9.34

9.4

9.5.1

Reason for Change

Increases system reliability

Increases system reliability

Increases onsite storage capacity of spent fuel

Provide margin to boiling of pool

Reduces man-hours of effort required to remove and replace
reactor vessel head with subsequent reduction of man-rem
radiation exposures

Reduces man-hours of effort required to remove and replace
reactor vessel head with subsequent reduction of man-rem
radiation exposures

Changed mode of operation to ensure 30 days of ultimate
heat sink operation without external makeup

The ACCW system cools various nonsafety-related loads,
none of which are required for safe shutdown or accident
mitigation

This portion of the system serves no safety function

The functioning of the plant vent and ducting in the equipment

building is not required for safe shutdown or accident
mitigation

The water fire suppression systems fulfill the suppression
system requirements of Appendix A to APCSB 9.5-1
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The principal design codes and standards for the diesel
generator fuel oil storage tank flame arrestors have
been revised

The principal design codes and standards for the diesel
generator starting air compressor and air dryers have
been revised

Sizing of steam generator atmosphere relief valves
increased from 10 percent to 15 percent

Incorporated second main steam isolation valve (MSIV)
into each main steam line

Deleted phosphate injection system and incorporated
all volatile chemical treatment for steam generators

Incorporated low Ta,g, high-high steam generator level,
and reactor trip signals for initiation of feedwater
isolation

Revision of auxiliary feedwater system to consist of two
100-percent electric-driven pumps and one 200-percent
steam pump where control power for steam-driven
pump and associated valves is provided from the
station batteries

The principal design codes and standards for the liquid
radwaste have been revised

Revision of solid radwaste handling system

Revise reactor makeup water system to provide a
seismic category and flow driving path from the reactor
makeup water storage tank (RMWST) to the spent fuel
pool and other miscellaneous safety-related surge
tanks

VEGP-FSAR-1

TABLE 1.3.2-1 (SHEET 5 OF 6)

FSAR
Chapter/Section

9.54

9.5.8

10.3

10.3

10.3

10.4

10.4.9

Reason for Change

The flame arrestors serve no safety function

The starting system air compressor and air dryers serve no safety function

Increased load shed capabilities and plant reliability

Ensures isolation of steam generator in the event of a main steam line break
(MSLB) downstream of isolation valves

To decrease corrosion of steam generators

Increases responsiveness of feedwater isolation to abnormal conditions

Increases reliability of automatic initiation and subsequent operation of the
auxiliary feedwater system

To conform to Regulatory Guide 1.143

Upgraded system to meet regulatory requirements

Provide Category 1 backup source of water for spent fuel pool. Gravity
provides head from RMWST to spent fuel pool
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Deleted position switches on drain line isolation valves
and incorporated locked closed valves

The applicable piping codes or standards have been
used for the hydrostatic testing of embedded piping in
lieu of American Concrete Institute (ACI) 318-71

Revised the auxiliary feedwater lines to feed directly

into each steam generator

Reduced the volume of the diesel fuel oil storage tanks

Added an alternate centrifugal charging pump miniflow
system

Addition of AMSAC

VEGP-FSAR-1

TABLE 1.3.2-1 (SHEET 6 OF 6)

FSAR
Chapter/Section
9.3.3
3.8
10.4.9
9.54
6.3
7.7/15.8

Reason for Change

Consideration of locked closed valves and administrative control insures their
proper positioning

To consistently test piping in accordance with the piping codes or standards

To reduce or eliminate the potential for cracking problems

To provide diesel fuel oil supply consistent with the quantity required for
design basis accident safety-related loads

To prevent pump deadheading should reactor coolant system (RCS)
pressure rise following isolation of the normal miniflow lines

The anticipated transient without scram (ATWS) mitigation system actuation
circuitry (AMSAC) provides a backup to the reactor trip system (RTS) and
ESF actuation system (ESFAS) for initiating turbine trip and auxiliary
feedwater, and isolating the steam generator blowdown and sample lines.
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Action
Plan Task

.LA1.1
.LA1.2
.LA.1.3
.LA.2.1
.LA.2.3
[.LA.3.1
1.B.1.2
[.C.A1

I.C.2
I.C.3
.C.4
I.C.5
1.C.6

I.C.7
[.D.1
1.D.2
1.G.1
I1.B.1
I1.B.2
I1.B.3
I1.B.4

11.D.1
11.D.3

IL.E.1.1
I.LE.1.2
II.E.3.1

II.LE.4.1
I.LE.4.2

VEGP-FSAR-1

TABLE 1.3.2-2 (SHEET 1 OF 3)

Title
Shift Technical Advisor
Shift Supervisor Administrative Duties
Shift Manning
Reactor Operator and Senior Reactor
Operator Training and Qualifications
Administration of Training Programs

Scope and Criteria for License Exams
Independent Safety Engineering Group

Evaluation and Development of Procedures
for Transients and Accidents

Shift and Relief Turnover Procedures

Shift Supervisor Responsibilities

Control Room Access

Feedback of Operating Experience

Verify Correct Performance of

Operating Activities

Nuclear Steam Supply System (NSSS)
Vendor Review of Procedures

Control Room Design Review
Safety Parameter Display System (SPDS)

Training During Low Power Testing

RCS Vents

Plant Shielding

Post-Accident Sampling

Training for Mitigating Core Damage

Relief and Safety Valve Test Requirements
Valve Position Indication

Auxiliary Feedwater System Reliability Evalus

Auxiliary Feedwater System Initiation

and Flow

Emergency Power for Pressurizer Heaters
Containment Dedicated Penetrations
Containment Isolation Dependability

TMI ACTION PLAN TASKS AND LOCATION OF FSAR DESCRIPTION

FSAR Section

13.1.2
13.5.1
13.5.1
13.2.1/13.1.2
13.1.3/13.2.2
13.2.1/13.1.3
13.2.2
13.2.1

13.4.3/17.2.1

13.5.1/13.5.2
1.9.33
13.5.1
13.5.1
13.5.1
13.5.1
13.5.1/13.5.2

13.5

18.1.1
7.5.4/18.3.5

14.2.5

5.1.1/5.4.15
12.2.1/12.31
9.3.2/7.5.2
13.2.2

5.4.13
5.4.13

10.4.9/10A.1/15.2.6/
15.2.7

10.4.9/7.5.4
5.4.10

NA
6.2.4

REV 21 4/18



Action
Plan Task

I.F.1

II.LF.2

1.GA

I1.K.A1

1.K.2.13
1.K.2.17
1.K.2.19
I1.K.3

.A.1.1
.A1.2

.A.2

VEGP-FSAR-1

TABLE 1.3.2-2 (SHEET 2 OF 3)

Title

Additional Accident Monitoring
Instrumentation

Inadequate Core Cooling Instruments

Emergency Power for
Pressurizer Equipment

IE Bulletins
5. Review ESF Valves
10. Operability Status
17. Trip per Low Level B/S
Thermal Mechanical Report
Voiding in RCS
Benchmark Analysis Seq. AFW Flow
Final Recommendation of B & O Task Force
1. Auto Power-Operated Relief Valves
(PORVs) Isolation
Report on PORYV Failures
Reporting Relief Valve and Safety
Valve Failures and Challenges
5. Auto Trip of Reactor Coolant Pumps
9. PID Controller
10. Anticipatory Trip at High Power
12. Confirm Anticipatory Trip
17. ECCS Outages
25. Power to Pump Seals
30. Small Break Loss-of-Coolant Accident
(LOCA) Methods
31. Plant Specific Analysis

w N

Upgrade Emergency Preparedness
Upgrade Emergency Support Facilities

Upgrade Emergency Plans, App. E,
10 CFR 50
Meteorological Data

FSAR Section

7.5.4/6.2.5

7.5.4/7.7.2
Appendix 4A

5.4.11

6.3.1/7.5.4
13.5.1
5.4.10
5.3.3
15.0.1

5.4.11

NA
5.4.1

5.4.1
PLS®/5.4.10
7.21

7.21

13.5.1

5.4.1

15.0.1

15.0.1

13.3
9.5.10

13.3

233
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TABLE 1.3.2-2 (SHEET 3 OF 3)

Action
Plan Task Title FSAR Section
.D.1.1 Primary Coolant Sources 12.1.3/9.3.4
Outside Containment
11.D.3.3 Inplant Radiation Monitoring 12.5.2
11.D.3.4 Control Room Habitability 6.4

a. The precautions, limitations, and setpoints document states that derivative control shall be set at
zero on the pressure PID controller.
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1.4 IDENTIFICATION OF AGENTS AND CONTRACTORS

1.4.1 APPLICANT - CONSTRUCTION MANAGER AND OPERATOR

Georgia Power (GPC), a co-owner of the Vogtle Electric Generating Plant (VEGP), was
responsible for the design, construction, and operation of the plant through March 21, 1997.
Since March 22, 1997, as the exclusive operating licensee, Southern Nuclear Operating
Company, Inc. (SNC) is responsible for the planning, design, licensing, operation,
maintenance, repair, modification, addition, renewal, retirement, and decommissioning of VEGP
pursuant to a nuclear operating agreement between SNC and GPC. GPC will act as agent for
the co-owners identified as follows:

A. Oglethorpe Power Corporation - An electric membership corporation organized and
operating under Title 34B of the Georgia Code Annotated.

B. Municipal Electric Authority of Georgia - A public body corporate and politic, being an
instrumentality of the State of Georgia.

C. City of Dalton, Georgia - An incorporated municipality in the State of Georgia acting by and
through its Board of Water, Light, and Sinking Fund Commissioners.

1411 Description of Business

GPC is a public utility engaged in the generation, distribution, and sale of electricity at retail in
646 cities and communities and at wholesale to 50 municipalities and 39 U.S. Rural
Electrification Administration cooperatives. GPC's electric generating facilities consist of 11
steam-electric generating plants, 18 hydroelectric generating plants, and 7 generating plants
with gas turbines having peak hour capability of approximately 13,000 MW as of January 1,
1982. Approximately 87.5 percent of GPC's total capacity is provided by steam-electric
installations. The steam-electric generating plants are listed below:

e Plant Arkwright near Macon.

Plant Atkinson near Atlanta.

e Plant Bowen near Cartersville.

e Plant Harlee Branch near Milledgeville.
e Plant Hammond near Rome.

e Plant McDonough near Atlanta.

e Plant McManus near Brunswick.

e Plant Mitchell near Albany.

e Plant Yates near Newnan.
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e Plant Wansley near Carrolton.

e Plant Hatch near Baxley.

GPC has constructed 38 thermal units (not including combustion turbines) and is presently
constructing six additional thermal units which include Plant Scherer Units 1 through 4, near
Macon, and VEGP Units 1 and 2.

A brief description of the utility electric grid is given in section 8.1.

1.4.1.2 Description of Corporate Organization

The GPC is a public utility incorporated under the Laws of the State of Georgia with its principal
offices located in Atlanta, Georgia. SNC performs nuclear operating services for GPC with
respect to the VEGP, and SNC's principal offices are located in Birmingham, Alabama. GPC
and SNC are wholly-owned subsidiaries of Southern Company.

1.41.3 Technical Qualifications

GPC has participated in the development of the nuclear power industry since 1953. Early
activities included financial contributions to the Dow Chemical-Detroit Edison study group.
GPC's continuing involvement in industry development has included charter memberships in the
Institute of Nuclear Power Operations founded in 1980 and the Electric Power Research
Institute founded in 1973. Since March 22, 1997, as the exclusive operating licensee, SNC has
replaced GPC in the nuclear related aspects of these organizations.

In September 1969, GPC received a provisional construction permit for its first nuclear unit, the
Edwin I. Hatch Nuclear Plant. On August 6, 1974, and June 13, 1978, GPC received operating
licenses (Atomic Energy Commission Docket Nos. 50-321 and 50-366) for Edwin I. Hatch Units
1 and 2, respectively. SNC's personnel are presently operating these facilities.

In addition to experience at Plant Hatch, many GPC staff members have undergone training and
observation assignments at various nuclear power plants. An aggressive training program,
including a 22-week operational technology course, is being pursued to further improve the
technical competency of GPC personnel. The operations technology course consists of 16
weeks of classroom lecture and plant walkthroughs followed by a 6-week simulator course.
Since March 22, 1997, GPC's nuclear staff has been transferred to SNC as the exclusive
operating licensee.

Georgia Power Company has obtained considerable knowledge of, and has contributed to, the
development of nuclear power through its participation and ownership of the above projects and
activities. This knowledge has now been transferred to SNC. The technical qualifications of
SNC are further delineated in section 13.1, Organizational Structure of SNC.
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1.4.2 SOUTHERN NUCLEAR OPERATING COMPANY, INC.

SNC, a wholly-owned subsidiary of Southern Company, is the exclusive operating licensee of
VEGP and is responsible to GPC for the operation of VEGP pursuant to a nuclear operating
agreement.

SNC was initially formed from support organizations of Southern Company Services, Georgia
Power Company, and Alabama Power Company, whose individuals have many years of
experience in the area of nuclear operations. On March 22, 1997, the remainder of GPC's
nuclear personnel were transferred to SNC as the exclusive operating licensee for VEGP and
Edwin I. Hatch Nuclear Plant (HNP). SNC is currently responsible for the operation of the six
nuclear units within Southern Company located at Joseph M. Farley Nuclear Plant, HNP, and
VEGP. Pursuant to the nuclear operating agreement, SNC is responsible for nuclear operating
services, including fuel services, new investment services, and operation and maintenance
services.

Fuel services include work relating to supplying and managing the nuclear fuel for VEGP
including, but not limited to, planning, procurement, contract administration, fuel cycle design,
fuel core and assembly design, fuel quality assurance, nuclear materials management, and all
activities relating to procurement, conversion, enrichment, fabrication, transportation,
installation, monitoring, repairing, storage, reprocessing and disposal of uranium, nuclear fuel,
related materials and waste products.

New investment services include work undertaken with respect to the planning, design,
licensing, acquisition, construction, completion, renewal, improvement, addition, repair,
replacement, enlargement, or modification of VEGP.

Operation and maintenance services include work for the VEGP co-owners relating to the
possession, management, control, startup, operation, availability, production of energy,
maintenance, modification, shutdown, retirements, and decommissioning, including, but not
limited to, any planning, design, engineering, labor, procurement of materials and supplies,
materials management, quality assurance, training, security, environmental protection, and
handling of any source material, special nuclear material or by-product material together with
maintaining or obtaining licenses and regulatory approvals related thereto, governmental affairs
or regulatory relationships, and all other activity that is not included in or performed as new
investment services or fuel services, but which is required for the operation and maintenance of
VEGP or that may be required to comply with legal requirements.

SNC is also responsible for the following coordination of the licensing activity:
A. Assurance, through quality assurance audits, of the proper implementation and
compliance of the quality program.
B. Assurance of the proper implementation and execution of the supplier inspection
program.

SNC will also participate in engineering and design activities of certain systems and structures.
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1.4.3 BECHTEL POWER CORPORATION

The Bechtel Corporation, the parent of Bechtel Power Corporation, has been continuously
engaged in construction and engineering activities since 1898. Since the close of World War 1I,
Bechtel has placed strong emphasis on electric power generation projects. During this period,
Bechtel has been responsible for the design of over 204 thermal generating units, representing
more than 126,860 MW of new generating capacity. Of this number, a nuclear capacity of more
than 65,800 MW has been engineered by the company itself.

The ratings of thermal generating plants designed by Bechtel range to 1470 MW per unit and
include most types of station designs and arrangements, such as reheat and nonreheat, indoor
and outdoor stations, single and multiple units, and wide ranges of steam conditions up to 3500
psig, 1050°F. Also, some of the larger units were fully automated and computer controlled. The
majority of contracts for these facilities provide Bechtel with complete responsibility for both
engineering and construction, although several contracts have been engineering design
assignments only.

The Los Angeles Regional Office of Bechtel Power Corporation (Bechtel) was retained by GPC
to provide A/E services during the design and construction phase, including procurement, for
the balance of plant portions of the nuclear electric generating facilities and administration of the
nuclear steam supply system (NSSS) contract.

The Gaithersburg Regional Office of Bechtel Power Corporation (Bechtel) is under contract to

SNC to provide A/E services during the operational phase for structures, systems, and
components assigned by SNC.

1.4.31 Nuclear Experience

For over 25 years Bechtel Power Corporation has been actively working on nuclear projects
involving power plants, as well as such facilities as nuclear accelerators, research laboratories,
hot cells, experimental reactors, and nuclear fuel processing plants. Its responsibilities have
covered design, construction, site surveys, license applications, feasibility studies, and
equipment procurement.

1.4.4 NUCLEAR STEAM SUPPLY SYSTEM MANUFACTURER

Westinghouse Electric Corporation (Westinghouse) was responsible for supplying the NSSS
and first fuel load for each VEGP unit.

Westinghouse has designed, developed, and manufactured nuclear facilities since the 1950s,
beginning with the world's first large central station nuclear plant (Shippingport), which has
produced power since 1957.

More than 100 commercial nuclear power plants with a combined electrical generating capacity
in excess of 90,000 MW have been completed, including the two VEGP units.

Westinghouse pioneered new nuclear design concepts, such as chemical shim control of

reactivity and the rod cluster control concept, throughout the last two decades. Among the
company's own related manufacturing facilities are the commercial nuclear fuel fabrication
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facility at Columbia, South Carolina, and nuclear component manufacturing facilities at Tampa,
Florida; Pensacola, Florida; Blairsville, Pennsylvania; and Cheswick, Pennsylvania.

1.4.5 DIVISION OF RESPONSIBILITY

1.4.51 Design Stage

Westinghouse Electric Corporation and Bechtel Power Corporation have been delegated the
responsibility for design of the NSSS and the balance of the plant, respectively. For preparation
of the Final Safety Analysis Report, all parties (GPC, SCS, Bechtel, and Westinghouse) have
participated in the preparation and review of design bases and philosophies of both systems
and structures by a review of the plant design.

1.4.5.2 Utility Company

The ultimate responsibility for the proper design, construction, and operation for the entire
spectrum of safety of each unit rests with the applicants. Since March 22, 1997, SNC is the
exclusive operating licensee of VEGP.

1.4.5.3 Architect/Engineer

The AJE is responsible for the design, engineering, and procurement of the standard power
block, which includes the following:

e Turbine building.

e Containment building.

e Auxiliary building.

e Fuel handling building.

e Radwaste buildings.

e Diesel generator building.

e Control building.

o Auxiliary feedwater pumphouse.

e Nuclear service cooling water towers.

e Tanks.

All systems, equipment, and structures within the standard power block are designed or
specified by the A/E. The NSSS portion of the facility was procured by individual contract
between GPC and the NSSS supplier. Similarly, the turbine-generator was obtained by direct
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contract between the turbine-generator supplier and GPC. However, the A/E (acting as
representative) retains responsibility for monitoring the design and integrating the systems into
the power block to ensure that the NSSS and turbine-generator components being supplied are
consistent with the needs of the facility. Other equipment and material for areas within their
scope are procured by the A/E.

1.4.5.4 Procurement of Safety-Related Equipment

1.4.5.4.1 Westinghouse Scope of Supply

Westinghouse is responsible for the manufacture and/or procurement of all items within the
Westinghouse scope of supply.

1.4.5.4.2 Bechtel Scope of Supply

For the safety-related equipment under the Bechtel scope of supply, procurement procedures
have been established to require participation by both SNC, on behalf of GPC, and Bechtel.
Bechtel prepares the inquiries and transmits them to the SNC for review to ascertain that
sufficient information is contained therein to inform the bidders of all requirements for the
supplied equipment, including, but not limited to, materials, documentation, and shipping
requirements. From this point, Bechtel has the responsibility of sending the inquiry out for bids
in accordance with an established bidders list. After review of the bids, preparation of the
requisition by Bechtel, and approval by SNC, the purchase order is prepared by SNC.

1.4.5.5 Construction

As of March 22, 1997, all construction activities at the site are under the management of SNC
with independent testing agencies being contracted as necessary to perform special testing and
to provide expertise in the interpretation of results.

1.4.5.6 Operation

During the design, construction, and testing phases, lines of communication were established
between the plant site, GPC's general office, Southern Company Services, Inc. (SCS), and
various vendors and consultants. These lines are maintained and others were established as
necessary during operation to enable the plant staff to receive technical support from the most
authoritative source. Since March 22, 1997, lines of communication have been established
between the plant site, SNC's general office, SCS, and various vendors and consultants as a
result of SNC becoming the exclusive operating licensee. As a result of the consolidation of
SCS and SNC nuclear expertise, and in addition to being the licensee, SNC also serves as its
own A/E and performs the functions previously performed by SCS.
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1.5 REQUIREMENTS FOR FURTHER TECHNICAL INFORMATION

In accordance with 10 CFR 50.34(b)(5), this section describes and provides references to the
evaluations of programs, including research and development, if any, to demonstrate that any
safety questions identified at the construction permit stage have been resolved. Westinghouse
has conducted and completed the research and development programs relating to the
requirements of this section. The core stability evaluation program is considered necessary to
establish design adequacy. The other programs addressed below are considered as
demonstrating the margin of conservatism of the design. The programs that apply to the VEGP
are listed below.

1.5.1 CORE STABILITY EVALUATION PROGRAM

The core stability evaluation program is complete. Refer to section 1 of WCAP-8768 for a
discussion of this program.

1.5.2 FUEL DEVELOPMENT PROGRAM FOR OPERATION AT HIGH-POWER DENSITIES

The fuel development program for operation at high-power densities is complete. Refer to
section 8 of WCAP-8485 for a discussion of this program.

1.5.3 INCORE DETECTOR PROGRAM

The incore detector program is complete. Refer to section 9 of WCAP-8353 for a discussion of
this program.

1.5.4 FULL-LENGTH EMERGENCY CORE COOLING HEAT TRANSFER TEST

The full-length emergency core cooling heat transfer test is complete. See section 12 of WCAP-
8768, Revision 2, for a discussion of this program.

1.5.5 BLOWDOWN FORCES PROGRAM

The blowdown forces program is complete. See section 15 of WCAP-8004 for a discussion of
this program.

1.5.6 REACTOR VESSEL THERMAL SHOCK PROGRAM

The reactor vessel thermal shock program is complete. See section 16 of WCAP-8768,
Revision 2, for a discussion of this program. ®

® The operating licenses for both VEGP units have been renewed and the original licensed operating
terms have been extended by 20 years. Reactor vessel neutron embrittlement was evaluated as a time-
limited aging analysis (TLAA) for license renewal in accordance with 10 CFR Part 54. The results of this
analysis are provided in subsection 19.4.1.
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1.5.7 ENVIRONMENTAL TESTING OF ENGINEERED SAFETY FEATURES RELATED
EQUIPMENT

The environmental testing of engineered safety features related equipment is complete. See
WCAP-7856 for a discussion of this program.

1.5.8 GENERIC PROGRAMS OF BECHTEL

GPC has contributed, with other utilities, to tests of prototypical cable trays under seismically
induced loads. A primary objective of the tests has been evaluation of damping coefficients
under safe shutdown earthquake conditions. Design of cable tray supports in VEGP is verified
by the results of this test program.
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1.6 MATERIAL INCORPORATED BY REFERENCE

The VEGP Final Safety Analysis Report incorporates, by reference, various topical reports as
part of the applications. Bechtel topical reports are listed in table 1.6-1, and Westinghouse
topical reports are listed in table 1.6-2. Other topical reports are listed in table 1.6-3. The
referenced topical reports have been filed separately in support of this and similar applications.
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Bechtel
Topical
Report No.

BC-TOP-1

BC-TOP-3-A

BC-TOP-4-A

BC-TOP-5-A

BC-TOP-7

BC-TOP-8

BN-TOP-1

Title
Containment Building
Liner Plate Design
Report

Tornado and Extreme
Wind Design Criteria
for Nuclear Power
Plants

Seismic Analyses of
Structures and
Equipment for Nuclear
Power Plants

Prestressed Concrete
Nuclear Reactor
Containment Structures

Full Scale Buttress
Test for Prestressed
Nuclear Containment
Structures

Tendon End Anchor
Reinforcement Test

Test Criteria for
Integrated Leak Rate
Testing of Primary
Containment Structures
for Nuclear Power
Plants

BECHTEL TOPICAL REPORTS INCORPORATED BY REFERENCE

Revision

Number

Rev 1

Rev 3

Rev 3

Rev 3

Rev 0

Rev 0

Rev 1

VEGP-FSAR-1

FSAR

3.8

3.3

3.8

3.8

3.8

6.2

Section
Reference

TABLE 1.6-1 (SHEET 1 OF 2)

Report
Submitted
to the NRC

12/72

8/74

11/74

2/75

9/72

9/72

11/72

Review
Status®

A
217174

A
10/4/74

A
10/31/74

A
3/28/75

A
8/24/73

A
8/24/73

A
211173
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Bechtel
Topical

Report No.

BN-TOP-2

BN-TOP-4

BP-TOP-1

Title

Design for Pipe Break
Effects

Subcompartment
Pressure and
Temperature Transient
Analysis

Seismic Analysis of
Piping Systems

Revision
Number

Rev 2

Rev 1

Rev 3

VEGP-FSAR-1

TABLE 1.6-1 (SHEET 2 OF 2)

FSAR
Section
Reference

3.6, 3F,
3.9B,3.8

6.2, 3F,
3.6

1.9,3.7B

Report
Submitted
to the NRC

5/74

10/77

1/76

Review
Status®

A
6/17/74

A
2/23/79

A
9/29/76
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Westinghouse
Topical
Report No.®

WCAP-2048

WCAP-2850-L(P)

WCAP-7916

WCAP-2923

WCAP-3269-8

WCAP-3269-26

WCAP-3385-56

WCAP-3680-20

WCAP-3680-21

Title

The Doppler Effect for a Non-
Uniform Temperature Distribution
in Reactor Fuel Elements

Single-Phase Local Boiling and
Bulk Boiling Pressure Drop
Correlations

In-Pile Measurement of UO,
Thermal Conductivity

Hydraulic Tests of the San Onofre
Reactor Model

LEOPARD - A Spectrum
Dependent Non-Spatial Depletion
Code for the IBM-7094

Saxton Core Il Fuel Performance
Evaluation

WCAP-3385-56, Part Il, Evaluation
of Mass Spectrometric and
Radiochemical Materials Saxton
Plutonium Fuel

Xenon-Induced Spatial Instabilities
in Large Pressurized Water
Reactors (EURAEC-1974)

Control Procedures for Xenon-
Induced X-Y Instabilities in Large
Pressurized Water Reactors
(EURAEC-2111)

Revision

Number

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 1 OF 15)

FSAR
Section
Reference
4.3
4.4
4.4
4.4
4.3,15.0,15.4
43,44
4.3
4.3

Submitted Review
to the NRC Status®
7/62 (0]

5/66 (0]

3/66 (0]

6/64 (0]

9/63 (0]

7170 (0]

3/68 (0]

2/69 (0]
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TABLE 1.6-2 (SHEET 2 OF 15)

Westinghouse FSAR

Topical Revision Section Submitted Review
Report No.® Title Number Reference to the NRC Status®
WCAP-3680-22 Xenon-Induced Spatial Instabilities Rev 0 4.3 9/69 (0]

in Three Dimensions
(EURAEC-2116)

WCAP-3696-8 Pressurized Water Effect Final Rev 0 4.3 10/68 (0]
Report (EURAEC-2074)

WCAP-3726-1 PUO; -UO; Fueled Critical Rev 0 4.3 7167 (0]
Experiments

WCAP-6065 Melting Point of - Irradiated UO, Rev 0 4.4 2/65 (0]

WCAP-6069 Burnup Physics of Heterogeneous Rev 0 4.4 6/65 (0]

Reactor Lattices

WCAP-6073 LASER - Depletion Program for Rev 0 4.3 4/66 (0]
Lattice Calculations Based on
MUFT and THERMOS

WCAP-6086 Supplementary Report on Rev 0 4.3 8/69 (0]

Evaluation of Mass Spectrometric
and Radiochemical Analyses of
Yankee Core | Spent Fuel,
Including Isotopes of Elements
Thorium through Curium

WCAP-7015 Subchannel Thermal Analysis of Rev 1 4.4 2/14/69 (6]
Rod Bundle Cores

WCAP-7048-P-A(P) PANDA Code Rev 0 4.3 1/9/75 A
WCAP-7757-A

WCAP-7198-L(P) Evaluation of Protective Coatings Rev 0 6.1 4/23/69 O
WCAP-7825 for Use in Reactor Containment 12/16/71
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Westinghouse
Topical
Report No.®

WCAP-7213-P-A(P)

WCAP-7758-A

WCAP-7308-L(P)
WCAP-7810

WCAP-7359-L(P)
WCAP-7838
WCAP-7397-L(P)
WCAP-7817

WCAP-7397-L(P)

WCAP-7817

WCAP-7427

WCAP-7427

WCAP-7477-L(P)
WCAP-7735

WCAP-7488-L(P)
WCAP-7672

WCAP-7536-L(P)
WCAP-7821

WCAP-7558

Title
TURTLE 24.0 Diffusion Depletion
Code

Evaluation of Nuclear Hot Channel
Factor Uncertainties

Application of THINC Program to
PWR Design

Seismic Testing of Electrical and
Control Equipment

Seismic Testing of Electrical and
Control Equipment (WCID Process
Control Equipment)

Effective Structural Damping of the
KEP L105 CRDM

Effective Structural Damping of the
KEP L105 CRDM

Sensitized Stainless Steel in
Westinghouse PWR Nuclear
Steam Supply Systems

Solid State Logic Protection
System Description

Seismic Testing of Electrical and
Control Equipment (High Seismic
Plants)

Seismic Vibration Testing with Sine
Beats

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 3 OF 15)

Revision

Number

Rev 0

Rev 0

Rev 0

Rev 0

Supplement 1

Rev 0

Addendum 1

Rev 0

Rev 0

Rev 0

Rev 0

FSAR
Section Submitted
Reference to the NRC
4.3,15.0,154 1/9/75
4.3 7/9/70
12/16/71
4.4 9/8/69
117172
3.10.N 2/6/70
12/16/71
3.10.N 112771
12/16/71
3.7.N 1/70
3.7.N 12/70
5.2 3/26/70
8/12/71
72,73 3/24/71
5/27/71
3.10.N 11/70
3.10.N 9/25/72

Review
Status®

A

REV 14 10/07



Westinghouse
Topical
Report No.®

WCAP-7588

WCAP-7667-P-A(P)
WCAP-7755-A

WCAP-7695-P-A(P)
WCAP-7958-A

WCAP-7705

WCAP-7706-L(P)
WCAP-7706

WCAP-7709-L(P)
WCAP-7820

WCAP-7709-L(P)
WCAP-7820

WCAP-7709-L(P)
WCAP-7820

WCAP-7709-L(P)
WCAP-7820

WCAP-7709-L(P)
WCAP-7820

WCAP-7709-L(P)
WCAP-7820

Title

Evaluation of Rod Ejection
Accident in Westinghouse
Pressurized Water Reactors
Using Spatial Kinetics Methods

Interchannel Thermal Mixing
with Mixing Vane Grids

DNB Tests Results for New
Mixing Vane Grids (R)

Testing of Engineered Safety
Features Actuation System

An Evaluation of Solid State
Logic Reactor Protection in
Anticipated Transients

Electrical Hydrogen Recombiner
for Water Reactor Containments

Electric Hydrogen Recombiner
for PWR Containments-Final
Development Report

Electric Hydrogen Recombiner
for PWR Containments
Equipment Qualification Report

Electric Hydrogen Recombiner
for PWR Containments Long-
Term Tests

Electric Hydrogen Recombiner
for PWR Containments

Electric Hydrogen Recombiner
Special Tests

Revision

Number

Rev 1A

Rev 0

Rev 0

Rev 2

Rev 0

Rev 0

Supplement 1

Supplement 2

Supplement 3

Supplement 4

Supplement 5

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 4 OF 15)

FSAR

Section
Reference

15.4

44

44

7.3

46,71,7.2

6.2

6.2

6.2

6.2

6.2

6.2

Submitted
to the NRC

177175

1127175

1721175

5/5/76

9/2/71

7/14/71

12/16/71

5/23/72
5/31/72

9/24/73
11/2/73

1/23/74
3/22/74

4/21/74

117176

Review
Status®

A
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Westinghouse
Topical
Report No.®

WCAP-7709-L(P)

WCAP-7820

WCAP-7709-L(P)

WCAP-7820

WCAP-7769

WCAP-7798-L(P)

WCAP-7803

WCAP-7800

WCAP-7806

WCAP-7811

WCAP-7817

WCAP-7817

WCAP-7817

Title

Electric Hydrogen Recombiner
IEEE 323-1974 Qualification

Electric Hydrogen Recombiner
LWR Containments Supplemental
Test No. 2

Overpressure Protection for
Westinghouse Pressurized Water
Reactors

Behavior of Austenitic Stainless
Steel in Post Hypothetical Loss-of-
Coolant Environment

Nuclear Fuel Division Quality
Assurance Program Plan

Nuclear Design of Westinghouse
Pressurized Water Reactors with
Burnable Poison Rods

Power Distribution Control of
Westinghouse Pressurized Water
Reactors

Seismic Testing of Electrical and
Control Equipment (Low Seismic
Plants)

Seismic Testing of Electrical and
Control Equipment (Westinghouse
Solid-State Protection System)
(Low Seismic Plants)

Seismic Testing of Electrical and
Control Equipment (WCID
NUCANA 7300 Series) (Low
Seismic Plants)

TABLE 1.6-2 (SHEET 5 OF 15)

Revision

Number

Supplement 6

Supplement 7

Rev 1

Rev 0

Rev 4A

Rev 0

Rev 0

Supplement 2

Supplement 3

Supplement 4

VEGP-FSAR-1

FSAR
Section
Reference

6.2

5.2,156.2

6.1

4.2,17B

4.3

4.3

3.10.N

3.10.N

3.10.N

Submitted

to the NRC

11/5/76

9121177

7/5/72

12/6/71
114172

4/28/75

12/16/71

12/16/71

117172

117172

12/14/72

Review
Status®

A
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Westinghouse
Topical
Report No.®

WCAP-7817

WCAP-7817

WCAP-7817

WCAP-7817

WCAP-7821

WCAP-7821

WCAP-7821

WCAP-7821

WCAP-7821

Title

Seismic Testing of Electrical and
Control Equipment (Instrument
Bus Distribution Panel) (Low
Seismic Plants)

Seismic Testing of Electrical and
Control Equipment - Type DB
Reactor Trip Switchgear

Seismic Testing of Electrical and
Control Equipment for Low
Seismic Plants

Seismic Testing of Electrical and

Control Equipment — Low Seismic

Plants

Seismic Testing of Electrical and
Control Equipment (High Seismic
Plants)

Seismic Testing of Electrical and
Control Equipment (WICD-
NUCANA 7300 Series) (High
Seismic Plants)

Seismic Testing of Electrical and
Control Equipment (Type DB
Reactor Trip switchgear)

Seismic Testing of Electrical and
Control Equipment for High
Seismic Plants

Seismic Testing of Electrical and
Control Equipment (High Seismic
Plants)

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 6 OF 15)

FSAR
Revision Section
Number Reference
Supplement 5 3.10.N
Supplement 6 3.10.N
Supplement 7 3.10.N
Supplement 8 3.10.N

Supplement 1, 2 3.10.N

Supplement 3 3.10.N
Supplement 4 3.10.N
Supplement 5 3.10.N
Supplement 6 3.10.N

Submitted

to the NRC

3/19/75

8/74

9/76

6/75

12/71

9/72

8/74

9/76

6/75

Review
Status®

A
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Westinghouse
Topical
Report No.®

WCAP-7832

WCAP-7836

WCAP-7856

WCAP-7870

WCAP-7907

WCAP-7908

WCAP-7912-P-A(P)
WPAC-7912-A

WCAP-7913

WCAP-7921-AR

WCAP-7941-P-A(P)
WCAP-7959-A

Title

Evaluation of Steam Generator
Tube, Tube Sheet, and Divider
Plate Under Combined LOCA Plus
SSE Conditions

Inlet Orificing of Open PWR Cores

Safety-Related Research and
Development for Westinghouse
Pressurized Water Reactors
Program Summaries, Fall 1971
through Spring 1972

Neutron Shielding Pads

LOFTRAN Code Description

FACTRAN - A FORTRAN-IV Code
for Thermal Transients in a UO;
Fuel Rod

Power Peaking Factors

Process Instrumentation for
Westinghouse Nuclear Steam
Supply Systems (Four-Loop Plant
Using WCID-7300 Series Process
Instrumentation)

Damping Values of Nuclear Power
Plant Components

Effect of Axial Spacing On
Interchannel Thermal Mixing with
the R Mixing Vane Grid

Revision

Number

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 7 OF 15)

FSAR
Section
Reference

5.4

4.4

1.5

3.9.N

5.2,6.2,15.0, 15.1,
15.2,15.3,15.4, 15.5,
15.6

15.0,15.2,15.3, 15.4

4.3,4.4

72,73

3.7.N

44

Submitted

to the NRC

12/26/73

117772

1/72

717/72

10/11/72

9/20/72

116/75

3/9/73

711174

1/27175

Review
Status®

A
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Westinghouse
Topical
Report No.®

WCAP-7956

WCAP-7964

WCAP-7979-P-A(P)
WCAP-8028-A

WCAP-7988-P-A(P)
WCAP-8030-A

WCAP-8004

WCAP-8054(P)
WCAP-8195

WCAP-8082-P-A(P)
WCAP-8172-A

WCAP-8163

WCAP-8170(P)
WCAP-8171

WCAP-8174-P-A(P)
WCAP-8202-A

WCAP-8183

Title

THINC-IV - An Improved Program
for Thermal-Hydraulic Analysis of
Rod Bundle Cores

Axial Xenon Transient Tests at
Rochester Gas and Electric
Reactor

TWINKLE - A Multidimensional
Neutron Kinetics Computer Code

Application of Modified Spacer
Factor to L-Grid Typical and Cold
Wall Cell DNB

Safety Related Research and
Development for Westinghouse
Pressurized Water Reactors
Program Summaries - Fall 1972

Application of THINC-IV Program
to PWR Design

Pipe Breaks for the LOCA Analysis
of Westinghouse Primary Coolant
Loop

Reactor Coolant Pump Integrity in
LOCA

Calculational Model for Core
Reflooding After a Loss-of-Coolant
Accident (WREFLOOD Code)

Effect of Local Heat Flux on DNB
in Nonuniformly Heated Rod
Bundles

Operational Experience with
Westinghouse Cores (up to
December 31, 1977)

Revision

Number

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 7

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 8 OF 15)

FSAR
Section
Reference

44

43

15.0,15.4

4.4

1.5

44

3.6

19,54

15.6

4.4

4.2

Submitted

to the NRC

10/22/73

6/15/71

17175

1175

2/73

12/7/73
111/74

1/16/75

9/20/73

7/3/74

2/75

4/20/78

Review
Status®

A

AE
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Westinghouse
Topical
Report No.®

WCAP-8200(P)
WCAP-8261

WCAP-8218-P-A(P)
WCAP-8219-A

WCAP-8236(P)
WCAP-8288

WCAP-8236(P)
WCAP-8288

WCAP-8252

WCAP-8253

WCAP-8255
WCAP-8258
WCAP-8278(P)

WCAP-8279

WCAP-8296-P-A(P)
WCAP-8297-A

WCAP-8298-P-A(P)
WCAP-8299-A

WCAP-8301(P)
WCAP-8305

Title

WFLASH - A FORTRAN-IV
Computer Program for Simulation
of Transients in a Multiloop PWR

Fuel Densification Experimental
Results and Model for Reactor
Application

Safety Analysis of 17 x 17 Fuel
Assembly for Combined Seismic
and Loss-of-Coolant Accident

Safety Analysis of Eight-Grid 17 x
17 Fuel Assembly for Combined
Seismic Loss-of-Coolant Accident

Documentation of Selected
Westinghouse Structural Analysis
Computer Codes

Source Term Data for
Westinghouse Pressurized Water
Reactors

Nuclear Instrumentation System

Spraco Model 1713A Nozzle
Spray Drop Size Distribution

Hydraulic Flow Test of 17 x 17
Fuel Assembly

Effect of 17 x 17 Fuel Assembly
Geometry on DNB

The Effect of 17 x 17 Fuel
Assembly Geometry on
Interchannel Thermal Mixing

LOCA-IV Program: Loss-of-
Coolant Transient Analysis

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 9 OF 15)

FSAR
Revision Section
Number Reference
Rev 2 15.6
Rev 1
Rev 0 41,42,4.3,44
Rev 0 4.2,3.7.N
Addendum 1 3.7.N
Rev 1 3.6, 3.9.N
Amendment 1 1.1
Rev 0 72,77
Rev 1 6.5
Rev 0 42, 44
Rev 0 44
Rev 0 4.4
Rev 0 15.0, 15.6

Submitted

to the NRC

7/3/74

3/6/75

2/28/74
3/1/74

4/15/74

719177

2/13/76

4/9/74

5/75

2/28/74

3/1/74

2/6/75

1/28/75

7112174

Review
Status®

AE

AE
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Westinghouse
Topical
Report No.®

WCAP-8302(P)
WCAP-8306

WCAP-8303-P-A(P)

WCAP-8317-A

WCAP-8324-A

WCAP-8327(P)
WCAP-8326

WCAP-8330

WCAP-8339

WCAP-8340(P)

WCAP-8356

WCAP-8341(P)

WCAP-8342

WCAP-8353

WCAP-8359

WCAP-8370

Title

SATAN-IV Program:
Comprehensive Space-Time-
Dependent Analysis of Loss-of-
Coolant

Prediction of the Flow-Induced
Vibration of Reactor Internals by
Scale Model Tests

Control of Delta Ferrite in
Austenitic Stainless Steel
Weldments

Containment Pressure Analysis
Code (COCO)

Westinghouse Anticipated
Transients Without Trip Analysis

Westinghouse Emergency Core
Cooling System Evaluation Model
— Summary

Westinghouse Emergency Core
Cooling System - Plant Sensitivity
Studies

Westinghouse Emergency Core
Cooling System Evaluation Model-
Sensitivity Studies

Safety-Related Research and
Development for Westinghouse
Pressurized Water Reactor
Program Summaries - Spring 1974

Effects of Fuel Densification Power
Spikes on Clad Thermal Transients

Westinghouse Water Reactor
Divisions Quality Assurance Plan

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 10 OF 15)

FSAR
Revision Section
Number Reference
Rev 0 15.0, 15.6
Rev 0 3.9.N
Rev 0 5.2
Rev 0 15.6,6.2
Rev 0 4.3,4.6,15.8
Rev 0 15.6
Rev 0 15.6
Rev 0 15.6
Rev 0 1.5
Rev 0 4.3
Rev 9A 1.9,17B

Submitted
to the NRC

7M12/74

7/18/75

6/23/75

7/3/74

9/25/74

7/3/74

8/1/74

7/3/74

8/74

7/2/74

11114777

Review
Status®

AE

AE

AE

AE

AE

AE
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TABLE 1.6-2 (SHEET 11 OF 15)

Westinghouse FSAR

Topical Revision Section Submitted Review
Report No.® Title Number Reference to the NRC Status®
WCAP-8376 lodine Removal by Spray in the Rev 0 6.5 7174 B

Joseph M. Farley Station
Containment

WCAP-8377(P) Revised Clad Flattening Model Rev 0 4.2 8/7/74 A
WCAP-8381 8/6/74

WCAP-8385(P) Power Distribution Control and Rev 0 43,44 10/9/74 A
WCAP-8403 Load Following Procedures

WCAP-8424 Evaluation of Loss-of-Flow Rev 1 15.3 5/30/75 U

Accidents Caused by Power
System Frequency Transients - in
Westinghouse PWRs

WCAP-8446(P) 17 x 17 Drive Line Components Rev 0 3.9.N 12/31/74 A
WCAP-8449 Tests Phase IB, Il, Ill, D-Loop
Drop, and Deflection

WCAP-8453-A Analysis of Data from Zion (Unit 1) Rev 0 4.4 5/10/76 A
THINC Verification Test

WCAP-8471(P) Westinghouse ECCS - Evaluation Rev 0 15.6 2/10/75 AE
WCAP-8472 Model — Supplementary 2/11/75

Information
WCAP-8485 Safety-Related Research and Rev 0 1.5 4/2/75 B

Development for Westinghouse
Pressurized Water Reactors,
Program Summaries - Fall 1974

WCAP-8498 Incore Power Distribution Rev 0 4.3 7122175 U
Determination in Westinghouse
Pressurized Water Reactors,
Program - Summaries - Fall 1974

WCAP-8510 Method for Fracture Mechanics Rev 0 5.3 7176 U
Analysis of Nuclear Reactor
Vessels Under Severe Thermal
Transients
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Westinghouse
Topical
Report No.®

WCAP-8516-P(P)
WCAP-8517

WCAP-8536(P)
WCAP-8537

WCAP-8565-P-A(P)
WCAP-8566-A

WCAP-8577

WCAP-8584(P)
WCAP-8760

WCAP-8587

WCAP-8587

WCAP-8622(P)

WCAP-8623

WCAP-8624(P)
WCAP-8695

WCAP-8682(P)
WCAP-8683

WCAP-8691(P)
WCAP-8692

Title

UHI Plant Internals Vibration
Measurement Program and Pre-
and Post-Hot Functional
Examinations

Critical Heat Flux Testing of 17 x
17 Fuel Assembly Geometry with
22-in. Grid Spacing

Westinghouse ECCS-Four-Loop
Plant (17 x 17) Sensitivity Studies

Application of Preheat
Temperatures after Welding
Pressure Vessel Steels

Failure Mode and Effects Analysis
(FMEA) of Engineered Safeguard
Features Actuation System

Equipment Qualification Data
Packages

Methodology for Qualifying
Westinghouse WRD Supplied
NSSS Safety-Related Electrical
Equipment

Westinghouse ECCS - Evaluation
Model - October 1975 Version

General Method of Developing
Multifrequency-Biaxial Test Inputs
for Bistables

Experimental Verification of Wet
Fuel Storage Criticality Analyses

Fuel Rod Bowing

Revision

Number

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 1

Rev 1

Rev 2

Rev 3

Rev 0

Rev 0

Rev 0

Rev 0

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 12 OF 15)

FSAR
Section
Reference

3.9.N

4.4

15.6

1.9

46, 7.3

3.10.N, 3.11.N

1.9, 3.10.N, 3.11.N

15.6

3.10.N

4.3

4.2

Submitted

to the NRC

4/11/75

5/30/75

717175

2/3/76

4/23/76

2/80

4/17/78
11/78

3/5/79
5/80

11/20/75

9/75

3/18/76

1/9/76

Review
Status®

A

AE
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Westinghouse
Topical
Report No.®

WCAP-8693

WCAP-8708-P-A(P),

Volumes | and Il
WCAP-8709-A,
Volumes | and Il

WCAP-8720(P)
WCAP-8785

WCAP-8768

WCAP-8768

WCAP-8766(P)
WCAP-8780

WCAP-8768

WCAP-8776

Title

Delta Ferrite in Production
Austenitic Stainless Steel
Weldments

MULTIFLEX - FORTRAN-IV
Computer Program for Analyzing
Thermal-Hydraulic Structure
System Dynamics

Improved Analytical Models Used
in Westinghouse Fuel Rod Design
Computations

Safety-Related Research and
Development for Westinghouse
Pressurized Water Reactors,
Program Summaries - Spring 1976

Safety-Related Research and
Development for Westinghouse
Pressurized Water Reactors,
Program Summaries - Winter 1977
through Summer 1978

Verification of Neutron Pad and 17
x 17 Guide Tube Designs by
Preoperational Tests on the Trojan
1 Power Plant

Safety-Related Research and
Development for Westinghouse
Pressurized Water Reactors
Program Summaries - Winter 1977
through Summer 1978

Corrosion Study for Determining
Hydrogen Generation from
Aluminum and Zinc During Post-
Accident Conditions

Revision

Number

Rev 0

Rev 0

Rev 0

Rev 0

Rev 2
Rev 1

Rev 0

Rev 2

Rev 0

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 13 OF 15)

FSAR

Section Submitted
Reference to the NRC
5.2 3/16/76
3.6,3.9.N 9/16/77
4.2,15.6 11/2/76
15 6/17/76
15,42,43,54 9/28/78
3.9.N 5/21/76
5.4 10/78

6.2 10/76

Review
Status®

B
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Westinghouse
Topical
Report No.®

WCAP-8822 (P)
WCAP-8860

WCAP-8892-A

WCAP-8929

WCAP-8963(P)
WCAP-8964

WCAP-8976

WCAP-9168(P)
WCAP-9150

WCAP-9179(P)
WCAP-9224

WCAP-9207(P)
WCAP-8966

WCAP-9220-P-A(P)

WCAP-9221-A

WCAP-9226
WCAP-9227

WCAP-9230(P)
WCAP-9231

WCAP-9283

Title

Mass and Energy Releases Steam
Line Rupture

Westinghouse 7300 Series
Process Control System Noise
Tests

Benchmark Problem Solution
Employed for Verification of
WECAN Computer Program

Safety Analysis for the Revised
Fuel Rod Internal Pressure Design
Basis

Failure Mode and Effects Analysis
(FMEA) of Solid State Full-Length
Rod Control System

Westinghouse Emergency Core
Cooling System Evaluation Model -
Modified October 1975 Version

Properties of Fuel and Core
Component Materials

Evaluation of Mispositioned ECCS
Valves

Westinghouse ECCS Evaluation
Model - February 1978 Version

Reactor Core Response to
Excessive Secondary Steam
Releases

Report on the Consequences of a
Postulated Main Feedline Rupture

Integrity of Primary Piping Systems
of Westinghouse Nuclear Power
Plants during Postulated Seismic
Events

Revision

Number

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 0

Rev 1

Rev 0

Rev 0

Rev 1

Rev 0

Rev 0

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 14 OF 15)

FSAR
Section

Reference

6.2

71

3.9.N

4.2

4.6

15.6

4.2

6.3

15.6

151

15.2

4.2

Submitted Review
to the NRC Status®
9/76 ]
6/15/77 A
5/26/77 U
3/31/71 A
8/11/77

10/26/77 ]
9/27/77 U
8/2/78 U
3/21/78 U
2/78 A
9/78 U
1/27/78 U
3/21/78 U
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Westinghouse FSAR
Topical Revision Section Submitted
Report No.® Title Number Reference to the NRC
WCAP-9292 Dynamic Fracture Toughness of Rev 0 5.2 3/17/78
ASME SA508 Class 2a, ASME
SA533 Grade A Class 2 Base,
Heat Affected Zone Material, and
Applicable Weld Metals
WCAP-9401-P-A(P)  Verification Testing and Analyses Rev 0 4.2 3/79
WCAP-9402 of the 17 x 17 Optimized Fuel
Assembly
WCAP-9600(P) Report on Small Break Accidents Rev 0 5.4 6/79
WCAP-9601 for Westinghouse NSSS System
WCAP-11731(P) LOFTTR2 Analysis for a Steam Rev 0 15.6 3/01/88
WCAP-11731 Generator Tube Rupture Event for
the Vogtle Electric Generating
Plant Units 1 and 2
WCAP-10858P-A AMSAC Generic Design Package Rev 1 7.7/15.8 6/85
a. (P)- Proprietary
b. Legend for the review status code letters:
A - NRC review complete; NRC acceptance letter issued.
AE - NRC accepted as part of the Westinghouse ECCS evaluation model only; does not constitute acceptance for any purpose other than for ECCS analyses.
B - Submitted to NRC as background information; not undergoing formal NRC review.
O - Onfile with NRC; older generation report with current validity; not actively under formal NRC review.
U - Actively under formal NRC review.

VEGP-FSAR-1

TABLE 1.6-2 (SHEET 15 OF 15)

Review
Status®

u
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TABLE 1.6-3

OTHER TOPICAL REPORTS INCORPORATED BY REFERENCE

Topical Prepared By Title Revision FSAR Section Report Submitted Review
Report No. No. Reference to the NRC Status
AECC-3-P Aerojet Energy Topical Report 0 11.4 12/81 Submitted to NRC;
Conversion Company Radioactive Waste acceptance review to
Volume Reduction be concurrent with
System Combined review of the first
Incinerator/Dryer FSAR to reference

the topical report.

OFC+1 Owens-Corning Nuclear Containment - 6.1 M7 NRC acceptance
Fiberglass Co. Insulation System 12/8/78.
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1.7 DRAWINGS AND OTHER DETAILED INFORMATION

1.7.1 ELECTRICAL, INSTRUMENTATION, AND CONTROL DRAWINGS

This section originally contained lists of electrical, instrumentation, and control drawings that
were considered to be necessary to evaluate the safety-related features pertaining to VEGP.
Three uncontrolled copies of each drawing were provided to the NRC in 1983 with the original
FSAR submittal in conjunction with the application for operating licenses for use in reviewing the
design. These lists are not included in this Updated FSAR.

Table 1.7.1-1 is a cross reference between the applicable electrical, instrumentation, and control
drawings as well as the piping and instrumentation flow diagrams and the section where they
are referenced in the Updated FSAR. This cross reference is an aid in locating engineering
drawings, which are included by reference throughout the Updated FSAR in conjunction with
specific system descriptions.

Drawings 1X3D-AA-AOOE, 1X3D-AA-A00M, 1X5DN002-1, 1X5DN002-2, 1X5DN002-3 and
1X5DV002 are the legends for electrical and control drawings. Drawing AX3DG030 is the
legend for communications and lighting drawings.

1.7.2 PIPING AND INSTRUMENTATION DIAGRAMS

This section originally contained a list of each piping and instrumentation diagram (P&ID) and
the corresponding Final Safety Analysis Report (FSAR) figure number (if applicable) as it
appeared at the end of the respective text section. Two uncontrolled, large-scale copies of each
P&ID were provided to the NRC in 1983 with the original FSAR submittal in conjunction with the
application for operating licenses. That list is not included in this Updated FSAR.

A cross reference between the Updated FSAR figures and the applicable piping and
instrumentation flow diagrams contained in the Updated FSAR is included in table 1.7.1-1. This
cross reference is an aid in locating engineering drawings that are included throughout the
Updated FSAR in conjunction with specific system descriptions. Those engineering drawings
identified as "modified for FSAR" have been either partially used to produce the Updated FSAR
figure or enhanced by the addition of notations or information with respect to the specific system
description. The appropriate revision number of each engineering drawing is reflected on the
Updated FSAR figure. Drawings 1X4DB101 and 1X4DB102 provide an explanation of symbols
and characters used in these FSAR figures. Drawing 1X4DB100 is a P&ID flow diagram
legend.

1.7.3 OTHER DETAILED INFORMATION

The geologic and geophysical logs obtained during the geology and site foundation
investigations and examinations have been submitted under separate cover. The results and
conclusions are summarized in section 2.5 and appendix 2B.
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CROSS REFERENCE OF ENGINEERING DRAWINGS TO UFSAR DISCUSSION SECTION

Drawing Number Section Title

1K5-1305-058-01 10.4.7 Feedwater System Isometric Containment and Valve
Room

1K5-1305-062-01 10.4.7 Feedwater System Isometric Containment and Valve
Room

1P01C016 3.8.1 Containment Basemat Hoop and Dowel

Reinforcement (Unit 1)

1P01C017 3.8.1 Containment Basemat Reinforcement Typical E-W
Layout (Unit 1)

1P01C018 3.8.1 Containment Basemat Reinforcement Typical N-S
Layout (Unit 1)

1P01WO058 3.8.1 Shell Wall Reinforcement Containment Building
Outside Face at Buttress 1 (Unit 1)

1P01W059 3.8.1 Shell Wall Reinforcement Containment Building
Buttress 1 Plan and Sections (Unit 1)

1PO1WO072 3.8.1 Shell Wall Reinforcement Containment Building
Inside Face Vertical and Horizontal at Equipment
Hatch (Unit 1)

1PO1WO77 3.8.1 Shell Wall Reinforcement Containment Building
Outside Face Vertical and Horizontal Buttress 1 to 2
(Unit 1)

1P01WO081 3.8.1 Shell Wall Reinforcement Containment Building

Inside Face Vertical and Horizontal at Equipment
Hatch (Unit 1)

1X2D01A001 3.8.1 Containment Section and Plan View (Unit 1)
1X2D01J004 3.8.3 Primary and Secondary Shield Wall Anchorage to
Basemat
1X2D01J008 3.8.3 NSSS Support Anchorage to Basemat (Unit 1)
1X2D01J015 3.8.1 Containment Liner Plate Plan, Sections, Details
(Unit 1)

1X2D01J017 3.8.1 Containment - Wall Liner Plate Hatch and Lock
Details Sh. 1

1X2D01J018 3.8.1 Containment - Wall Liner Plate Hatch and Lock
Details Sh. 2
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Drawing Number

1X2D01J019

1X2D01J020

1X2D01J022

1X2D01K002

1X2D01K003

1X2D01K005

1X2D01K006

1X2D01K007

1X2D01K008

1X2D05E001

1X2D28A001

1X2D29A001

1X2D30A001

1X2D44A005

1X2D48A018

1X2D48A019

1X2D48A050

1X2D48E003

1X2D48E004

Section

3.8.2

3.8.2

3.8.1
3.8.1
3.8.1
3.8.1

3.8.1

3.8.1

3.8.1

1.2.2

3.8.4

3.8.4

3.8.4

3.8.4

3.8.3

3.8.3

12.3.2
3.8.3
3.8.3
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Title

Containment - Wall Liner Plate Penetrations Details
Sh. 1

Containment - Wall Liner Plate Penetrations Details
Sh. 2

Polar Crane Bracket Details
Containment Tendon Arrangement (Unit 1)
Containment Tendon Arrangement (Unit 1)

Containment - Prestressing Requirements - Wall and
Dome Cross Section

Containment - Prestressing Requirements - Hatch
and Lock Details Sh. 1

Containment - Prestressing Requirements - Hatch
and Lock Details Sh. 2

Containment - Prestressing Requirements - Sections
and Details Sh. 1

NSCW Cooling Towers 1A and 1B General
Arrangement Plan, Elevation, and Sections

Reactor Make-up Water Storage Tank - Forming
Plan - Section and Details

Refueling Water Storage Tank - Forming Plan -
Sections and Details

Condensate Storage Tank - Forming Plan
and Sections

Outside Area Tunnels - Forming Plan - Bottom
Electrical Tunnel 1T4A & 1T4B

Primary Shield Wall and Reactor Cavity Plan Views
(Unit 1)

Primary Shield Wall and Reactor Cavity Sections
Views (Unit 1)

Fuel Transfer Tube Shielding Details
Containment Plan View (Unit 1)

Containment Plan View (Unit 1)
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Drawing Number

1X2D48E005
1X2D48E007
1X2D48E007

1X2D48E008
1X2D48E008

1X2D48J006
1X2D48J006
1X3AE01-20

1X3AE01-21

1X3AE01-24

1X3D-AA-AOOE
1X3D-AA-AO0OM
1X3D-AA-A01A

1X3D-AA-GO1A

1X3D-AA-G01B

1X3D-AA-G02A
1X3D-AA-G02C
1X3D-AA-K02A
1X3D-AA-K02B
1X3D-BD-JO1A
1X3D-BD-JO1B
1X3D-BD-JO2A
1X3D-BD-JO2B

VEGP-FSAR-1

TABLE 1.7.1-1 (Sheet 3 of 43)

Section Title

3.8.3 Containment Plan View (Unit 1)

3.8.3 Containment Sections (Unit 1)

1.2.2 Containment Internals General Arrangement Section

Looking North

3.8.3 Containment Sections (Unit 1)

1.2.2 Containment Internals General Arrangement Section
Looking West

12.3.2 Fuel Transfer Tube Shielding Details

3.8.2 Fuel Transfer Tube Penetration Assembly

18.1 Control Room Panels, QEAB, Section 1A, Part 1
(Unit 1)

18.1 Control Room Panels, QEAB, Section 1A, Part 2
(Unit 1)

18.1 Control Room Panels, QEAB, Section 1B (Unit 1)

1.71 Legend for Electrical Drawings

1.7.1 Legend for Electrical Drawings

8.3.1 Main One Line (Unit 1)

7.6.1 Main One-Line Class 1E 125-V dc and 120-V Vital
ac Systems

8.3.1 Non-Class 1E Essential ac Power System and dc

Power System

8.3.1 120-volt Vital ac Instrument Distribution Panels
8.3.1 120-volt Vital ac Instrument Distribution Panels
8.3.1 Safety Load Sequencing Table (Train A, Unit 1)
8.3.1 Safety Load Sequencing Table (Train A, Unit 1)
7.3.11 Containment Spray System Elementary Diagram
7.3.11 Containment Spray System Elementary Diagram
7.3.11 Containment Spray System Elementary Diagram
7.3.11 Containment Spray System Elementary Diagram
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Drawing Number

1X3D-BD-JO2C
1X3D-BD-JO2D

1X3DG001
1X3DG002
1X3DG004
1X3DG020
1X3DG021
1X3DG031
1X3DG032
1X3DG033
1X3DG040
1X3DG041
1X3DG042
1X3DG043
1X3DG045
1X4AH04-25

1X4AK01-30
1X4AK01-31
1X4DB100
1X4DB101
1X4DB102
1X4DB110
1X4DB111
1X4DB112

1X4DB113
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TABLE 1.7.1-1 (Sheet 4 of 43)

Section Title

7.3.11 Containment Spray System Elementary Diagram
7.3.11 Containment Spray System Elementary Diagram
9.5.2 Telephone/Page System Riser Diagram

9.5.2 Sound-Powered Phone System Riser Diagram
9.5.2 PABX System Riser Diagram

9.5.3 Lighting Systems Schematic

9.5.3 Lighting Systems Schematic

9.5.2 Telephone/Page System Riser Diagram

9.5.2 Telephone/Page System Riser Diagram

9.5.2 Telephone/Page System Riser Diagram

9.5.2 Sound-Powered Phone System Riser Diagram
9.5.2 Sound-Powered Phone System Riser Diagram
9.5.2 Sound-Powered Phone System Riser Diagram
9.5.2 PABX System Riser Diagram

9.5.2 Sound-Powered Phone System Riser Diagram
3.8.2 Containment Spray Isolation Valve

Encapsulation Vessel

8.3.1 Diesel Generator Initiating Circuit Logic Diagrams
8.3.1 Diesel Generator Initiating Circuit Logic Diagrams
1.7.2 P&ID Flow Diagram Legend

1.7.2 P&ID Instrumentation Identification and Symbols
1.7.2 P&ID Instrumentation Identification and Symbols
9.3.2 Post-Accident Sampling System

5.1.2 Reactor Coolant System P&ID (Unit 1)

5.1.2 Reactor Coolant System P&ID (Unit 1)

51.2 Reactor Coolant System P&ID (Unit 1)
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Drawing Number

1X4DB114

1X4DB115

1X4DB116-1

1X4DB116-2

1X4DB117
1X4DB118
1X4DB119
1X4DB120
1X4DB121
1X4DB122
1X4DB124
1X4DB125
1X4DB126
1X4DB127
1X4DB128
1X4DB129
1X4DB130

1X4DB131
1X4DB132

1X4DB133-1

1X4DB133-2

1X4DB134

1X4DB135-1
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TABLE 1.7.1-1 (Sheet 5 of 43)

Section Title

9.34 Chemical and Volume Control System

9.34 Chemical and Volume Control System

9.34 Chemical and Volume Control System

9.34 Chemical and Volume Control System

9.34 Chemical and Volume Control System

9.34 Chemical and Volume Control System

6.3.2 Safety Injection System (Unit 1)

6.3.2 Safety Injection System P&ID

6.3.2 Safety Injection System P&ID

547 Residual Heat Removal System P&ID (Unit 1)

11.21 Waste Processing System - Liquid

11.21 Waste Processing System - Liquid

11.21 Waste Processing System - Liquid

11.21 Waste Processing System - Liquid

11.3.2 Waste Processing System - Gas

11.3.2 Waste Processing System - Gas

9.1.3 Spent Fuel Pool Cooling and Purification System
P&ID

6.2.2 Containment Spray System

6.2.6 Containment ILRT System P&ID

9.21 P&ID Nuclear Service Cooling Water System System
No. 1202

9.21 P&ID Nuclear Service Cooling Water System System
No. 1202

9.21 P&ID Nuclear Service Cooling Water System System
No. 1202

9.21 P&ID Nuclear Service Cooling Water System System
No. 1202
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Drawing Number

1X4DB135-2

1X4DB136
1X4DB137
1X4DB138-1
1X4DB138-2
1X4DB139
1X4DB140
1X4DB141
1X4DB142-1
1X4DB142-2

1X4DB143

1X4DB144-1

1X4DB144-2

1X4DB145-1
1X4DB145-2
1X4DB145-3
1X4DB145-4
1X4DB145-5
1X4DB145-6
1X4DB145-7
1X4DB146-1
1X4DB146-2

1X4DB146-3

Section

9.21

9.2.2
9.2.2
9.2.8
9.2.8
9.2.8
9.3.2
9.3.2
9.3.3
9.3.3

9.3.3

9.3.3

9.3.3

9.3.3
9.3.3
9.3.3
9.3.3
9.3.3
9.3.3
9.3.3
9.3.3
9.3.3

9.3.3
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Title

P&ID Nuclear Service Cooling Water System System

No. 1202

Component Cooling Water System
Component Cooling Water System
Auxiliary Component Cooling Water System
Auxiliary Component Cooling Water System
Auxiliary Component Cooling Water System
Nuclear Sampling System - Liquid (Unit 1)
Nuclear Sampling System - Gaseous
Control Building Drain System

Control Building Drain System

Containment and Auxiliary Building Drains -
Radioactive

Containment and Auxiliary Building Drains -
Radioactive

Containment and Auxiliary Building Drains -
Radioactive

Auxiliary Building and Miscellaneous Drains
Auxiliary Building and Miscellaneous Drains
Auxiliary Building and Miscellaneous Drains
Auxiliary Building and Miscellaneous Drains
Auxiliary Building and Miscellaneous Drains
Auxiliary Building and Miscellaneous Drains
Auxiliary Building and Miscellaneous Drains
Auxiliary Building and Miscellaneous Drains
Auxiliary Building and Miscellaneous Drains

Auxiliary Building and Miscellaneous Drains
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Drawing Number

1X4DB147-1

1X4DB147-2

1X4DB148
1X4DB148-1
1X4DB148-2
1X4DB148-3
1X4DB148-4
AX4DB148-5
AX4DB148-6
AX4DB148-7
1X4DB148-8
1X4DB148-9
1X4DB148-10
1X4DB148-11
1X4DB148-12
1X4DB148-13
1X4DB149-1*

1X4DB149-2*

1X4DB149-3*

1X4DB149-4*

1X4DB150
1X4DB150-1

1X4DB151-1

Section

9.3.3

9.3.3

11.4.2
11.4.2
11.4.2
11.4.2
11.4.2
11.4.2
11.4.2
11.4.2
11.4.2
11.4.2
11.4.2
11.4.2
11.4.2
11.4.2

9.21

9.21

9.21

9.21

10.4.5
10.4.5
9.2.11
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Title

Auxiliary Building Flood Retaining Rooms Alarms and
Drains

Auxiliary Building Flood Retaining Rooms Alarms and
Drains

Backflushable Filter System P&ID

RCS Filter System

Seal Water Return Filter System

Seal Injection Filter System

Seal Injection Filter System

Recycle Evaporator Feed Filter System
Recycle Evaporator Feed Filter System
Recycle Evaporator Concentrate Filter System
Waste Evaporator Feed Filter System
Resin Sluice Filter System

Floor Drain Tank Filter System

Waste Monitor Tank Filter System

Spent Fuel Pit Filter System

Steam Generator Blowdown Filter System

Flow Diagram for NSCW, CCW, and ACCW Systems
(Unit 1)

Flow Diagram for NSCW, CCW, and ACCW Systems
(Unit 1)

Flow Diagram for NSCW, CCW, and ACCW Systems
(Unit 1)

Flow Diagram for NSCW, CCW, and ACCW Systems
(Unit 1)

Circulating Water System
Circulating Water System

Turbine Plant Cooling Water System
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Drawing Number

1X4DB151-2
1X4DB151-3
1X4DB154-1
1X4DB154-2
1X4DB157

1X4DB159-1
1X4DB159-2
1X4DB159-3

1X4DB160-1

1X4DB160-2

1X4DB160-3

1X4DB160-3
1X4DB161-1
1X4DB161-2
1X4DB161-3

1X4DB166

1X4DB167-1

1X4DB167-2

1X4DB168-1
1X4DB168-2
1X4DB168-3

1X4DB170-1

Section

9.2.11
9.2.11
9.2.10
9.2.10
10.4.10
10.3.2
10.3.2
10.3.2

10.2.2

10.2.2

10.2.2

10.4.3
9.2.6

10.4.9
10.4.9

10.2.2

10.2.2

10.2.2

10.4.1
10.4.1
10.4.1

9.54
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Title

Turbine Plant Cooling Water System
Turbine Plant Cooling Water System
Turbine Plant Closed Cooling Water System
Turbine Plant Closed Cooling Water System
Condensate Chemical Injection System
Main Steam Supply System (Unit 1)

Main Steam Supply System (Unit 1)

Main Steam Supply System (Unit 1)

General Electric Turbine-Generator (Main Steam
System)

General Electric Turbine-Generator (Main Steam
System)

General Electric Turbine-Generator (Turbine Steam
Seal System)

Turbine Steam Sealing System
Condensate Storage and Degasifier System
Auxiliary Feedwater P&ID

Auxiliary Feedwater P&ID

General Electric Turbine-Generator (Turbine Drive
Steam System)

General Electric Turbine-Generator (Turbine Lube Oil
Storage and Filtration System)

General Electric Turbine-Generator (Turbine Lube Oil
Storage and Filtration System)

Condensate and Feedwater System
Condensate and Feedwater System
Condensate and Feedwater System

Diesel Generator System
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Drawing Number

1X4DB170-2
1X4DB171-1
1X4DB171-2
1X4DB171-3
1X4DB171-4
1X4DB171-5
1X4DB171-6
1X4DB171-7
1X4DB171-8
1X4DB171-9
1X4DB173

1X4DB174-1
1X4DB174-2
1X4DB174-3
1X4DB174-4
1X4DB174-5
1X4DB174-6
1X4DB175-1
1X4DB175-2
1X4DB175-3
1X4DB175-4
1X4DB176-3
1X4DB179-1
1X4DB179-2
1X4DB180-1
1X4DB180-2
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Section Title

9.54 Diesel Generator System

9.3.2 Turbine Pla