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CHAPTER 1
INTRODUCTION AND GENERAL DESCRIPTION OF PLANT
1.1 INTRODUCTION

Beaver Valley Power Station Unit 1 (BVPS-1) and BVPS-2 are
located on a site in Shippingport Borough on the Ohio River in
Beaver County, Pennsylvania. BVPS-2 uses a pressurized water
reactor nuclear steam supply system (NSSS) and turbine
generator, both furnished by Westinghouse Electric Corporation.
It is similar in design concept to several projects already
licensed or under review by the USNRC. The balance of the unit,
including the containment structure, is designed and constructed
by the Applicants, with the assistance of their agent, Stone &
Webster Engineering Corporation.

The NSSS was originally designed for a warranted power output of
2,660 MWt, which was the license application rating, with an
equivalent station net electrical output of approximately
836.0 MWe, assuming an atmospheric wet bulb of 44.85°F
coincident with a dry bulb temperature of 53.4°F. The NSSS
output of 2,660 MWt resulted from a core power (i.e., rated
thermal power) of 2,652 MWt and 8 MWt from the reactor coolant
pumps . The engineered safety features system design was
originally based on 2,780 MWt core power. The reinforced
concrete containment structure design was originally based on a
core power of 2713 MWt and operation at subatmospheric pressure
(approximately 9.5 psia). The NSSS design was based upon an
expected ultimate output of approximately 2,774 MWt. This NSSS
output resulted from a core power of 2,766 MWt and 8 MWt from
the reactor coolant pumps with an equivalent station net

electrical output of approximately 870.0 MWe, assuming an
atmospheric wet bulb of 44.68°F coincident with a dry bulb
temperature of 53.2°F. However, all safety analyses were

originally based on power levels that conservatively reflect
plant operating conditions.

The core power level (i.e., rated thermal power) was increased
in Fall 2001 to 2,689 MWt, taking advantage of the feedwater
flow Measurement Uncertainty Recapture (MUR). The corresponding
NSSS thermal power level was 2,697 MWt, which included 8 MWt
from the reactor coolant pumps. The core power level was
subsequently licensed to 2,900 MWt in 2006 per Amendment 156.
The corresponding NSSS thermal power level is 2,910 MWt, which
includes 10 MWt of heat from non-reactor sources (primarily

reactor coolant pump heat). The containment conversion to an
atmospheric containment (License Amendment 153) was based on the
uprated core power level of 2900 MWt. Analyses and engineering

evaluations, as appropriate, at these increased thermal power
levels were performed in the areas of thermal-hydraulic and
nuclear characteristics of the reactor core, postulated
accidents, and plant systems and components. The corresponding
uprated gross electrical output is 1,009 MWe.
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The remainder of Chapter 1 summarizes the principal design
features and safety criteria of BVPS-2. Comparisons with other
pressurized water reactor nuclear power stations now proposed or
authorized for operation which employ essentially the same
technology and basic engineering features are provided. The
facilities shared between BVPS-1 and BVPS-2 are also discussed
in Chapter 1.

The Final Safety Analysis report was originally prepared in
accordance with the guidelines of Regulatory Guide 1.70,
Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants (Revision 3, November 1978) as discussed in
Section 1.8.
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1.2 GENERAL PLANT DESCRIPTION

1.2.1 General

Beaver Valley Power Station - Unit 2 (BVPS-2) incorporates a
three-loop, closed-cycle, pressurized water nuclear steam supply
system (NSSS), a tandem compound turbine generator, engineered

safeguards systems, radioactive waste systems, a fuel handling
system, and other facilities and auxiliaries required for a
nuclear power plant.

Beaver Valley Power Station - Unit 1 (BVPS-1) facilities shared
by BVPS-2 include the following:

1. Intake structure (Section 9.2.1),
2. Alternate intake structure (Section 9.2.1),

3. Control building,

4. Portions of the service building,

5. Portions of the auxiliary building, including the
solid waste extension boron recovery system (BRS)
(Section 9.3.4.6), gaseous waste system (Section
11.3), liquid waste system (Section 11.2), and primary

grade water system (Section 9.2.8),

6. Portions of the turbine building, including the
demineralized water makeup system (Section 9.2.3),

7. Ultimate heat sink (Section 9.2.5),

8. Primary grade water storage tanks,

9. Meteorological tower,

10. Interconnecting tunnels,

11. Cooling tower elevated release point,

12. Potable and sanitary water system (Section 9.2.4),
13. Site drainage system,

14. Fire protection system (Section 9.5.1),

15. Portions of the communications systems (Section
9.5.2),

16. Emergency diesel generators during a station blackout
event (Section 8.3.1.1.19)
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1.2.2 Site

The site, comprising approximately 453 acres, 1is located on the
south bank of the Ohio River in Beaver County, approximately 25
miles northwest of Pittsburgh. The site area and adjacent Ohio
River provide a minimum exclusion radius of 1,500 feet. The
nearest continuously occupied residence 1is located about 2,300
feet from the reactor. The low population zone area distance is
3.6 miles. The population center distance is 17 miles. The
area is primarily industrial with some agricultural activity. A
more complete description of the site is presented in Section
2.1.

1.2.3 Structures

The general arrangement of structures for BVPS-2 is as shown on
Figure 1.2-1. The major building areas include the containment
structure, auxiliary building, fuel and decontamination
building, safeguards area, main steam and cable wvault area,
turbine building, service building, diesel generator building,
waste handling building, condensate polishing building, cooling
tower, refueling water storage tank (RWST) enclosure, primary
demineralized water storage tank enclosure, emergency outfall
structure, cooling tower pump house, gaseous waste storage area,
and the control building.

Except for the steel framed turbine building and cooling tower
pump house, the structures are constructed predominantly of
reinforced concrete. The containment 1is a steel-lined,
reinforced concrete cylinder with a hemispherical dome and flat
base. The cooling tower is a natural draft hyperbolic type with
a reinforced concrete shell.

Structures housing safety-related equipment are the containment
structure, safeguards area, main steam and cable vault,
auxiliary building, fuel and decontamination building, control
building, diesel generator building, service building, RWST
enclosure, and ©primary demineralized water storage tank
enclosure.

The BVPS-2 structures are separate from BVPS-1 structures.
Passage between BVPS-1 and BVPS-2 1is via a personnel bridge
between the auxiliary Dbuilding of BVPS-2 and the coolant
recovery area of BVPS-1, and via an underground passageway
between the auxiliary building of BVPS-2 and entrance area of
BVPS-1.

Further information on the function, design, and layout of the
plant structures is presented in Section 3.8.

1.2.4 Nuclear Steam Supply System

The NSSS consists of a pressurized water reactor, reactor
coolant system (RCS), and associated auxiliary systems. The RCS
is arranged as three reactor coolant loops connected in parallel
to the reactor vessel, each containing a reactor coolant pump
(RCP) and a steam generator. An electrically heated pressurizer
is connected to the hot leg of one reactor coolant loop.
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High pressure water «circulates through the reactor core to
remove the heat generated by the nuclear chain reaction. The
heated water exits from the reactor vessel and passes, via the
coolant loop piping to the steam generators. Here it gives up
its heat to the feedwater to generate steam for the turbine
generator. The cycle is completed when the water is pumped back
to the reactor vessel. The entire RCS i1s composed of leaktight
components to ensure that fluids are confined to the system.

The core is of the multi-region type, which may utilize varying
enrichments between regions.

In the initial core loading, three fuel enrichments are used.
Fuel assemblies with the highest enrichments are placed at the
core periphery, or outer region, and the two groups of lower
enrichment fuel assemblies are arranged in a selected pattern in
the central region. 1In subsequent refuelings, a portion of the
fuel is replaced and new fuel is loaded in accordance with the
core reload design.

Rod cluster control assemblies are used for reactor control and
consist of clusters of cylindrical absorber rods. The absorber
rods move within guide tubes in certain fuel assemblies. Above
the core, each cluster of absorber rods is attached to a spider
connector and drive shaft, which is raised and lowered by a
drive mechanism mounted on the reactor wvessel head. Downward
trip of the rod cluster is by gravity.

The RCPs are Westinghouse Electric Corporation (Westinghouse)
vertical, single-stage, centrifugal pumps of the shaft-seal
type. The system piping arrangement and the coastdown feature
of the RCPs upon loss of electrical power are designed so that
adequate coolant flow is maintained to cool the reactor core
under all required circumstances considered in the safety
analysis.

The steam generators are Westinghouse wvertical U-tube units

which contain Inconel tubes. Integral moisture separation
equipment reduces the moisture content of the effluent steam to
one-quarter of one percent, or less. The reactor coolant loop

stop and bypass valves are motor-operated gate valves remotely
controlled from the main control room.

The reactor coolant piping and all of the pressure-containing
and heat transfer surfaces in contact with primary coolant are
stainless steel or stainless steel clad except the steam
generator tubes and fuel tubes, which are Inconel and Zircaloy,
respectively. The steam generator tube sheet is Inconel clad on
the primary side, and the steam generator channel head divider
plate is Inconel. Reactor core internals, including control rod
drive shafts, are primarily stainless steel.
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An electrically heated pressurizer, connected to one reactor
coolant loop, maintains RCS pressure during normal operation,
limits pressure variations during plant load transients, and
keeps system pressure within design 1limits during abnormal
conditions.

Auxiliary systems and components are provided to charge makeup
water to the RCS, purify reactor coolant water, provide
chemicals for corrosion inhibition and reactivity control, cool
system components, remove decay heat when the reactor is shut
down, and provide for emergency safety injection.

1.2.5 Instrumentation and Control Systems

The instrumentation and controls for the reactor protection
system, engineered safety features actuation system, and other
safety-related systems, meet the requirements of IEEE Standard
279-1971, "Criteria for Nuclear Power Plant Protection Systems."
In addition, other applicable criteria are met as described in
Sections 3.1 and 7.1.2.

The nonsafety-related instrumentation and controls provide
reliable control and allow continuous monitoring of the plant
status without degradation of safety-related instrumentation.
Design details are described in Section 7.7.

The application of instrumentation and controls to individual
systems is detailed in the FSAR section describing the system.

The reactor 1is controlled by a coordinated combination of
chemical shim and control rod assemblies, which are required for
load-follow transients and for start-up and shutdown. The
chemical shim is a soluble neutron absorber, boron, in the form
of boric acid. The boric acid is added during cold shutdown,
partially removed at start-up, and adjusted in concentration
during core lifetime to compensate for such effects as fuel
depletion and accumulation of fission products which tend to
slow the nuclear chain reaction.

The control system allows the plant to accept step 1load
increases of 10 percent and ramp load increases of 5
percent/minute over a load range of 15 percent to, but not
exceeding, 100 percent power under normal operating conditions
subject to xenon limitations. Equal step and ramp load
reductions are possible, over the range of 100 to 15 percent of
full power.

Technical Specifications require an anticipatory reactor trip |
following turbine trip above approximately 49% of full reactor
power. The turbine bypass system's capability to permit a
50 percent external load rejection without turbine or reactor
trip is discussed in Section 10.4.4.
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Control of the reactor and the turbine generator is accomplished
from the main control room, which contains all instrumentation
and control equipment required for start-up, operation, and
shutdown, including normal and accident conditions. The turbine
generator controls are designed for manual operation with the
operator selecting the load set point and loading rate. The
NSSS can follow the turbine generator from loads of 15 to 100
percent power. If during rapid turbine generator loading (5
percent/minute), the response of the control rods and chemical
shim is not adequate to supply the needed reactivity, the
reactor coolant temperature will drop, resulting in an increase
of reactivity.

1.2.6 Radioactive Waste System

Radicactive wastes are collected, processed, and disposed of in

a safe manner complying with appropriate regulations: in
particular, the U.S. Nuclear Regulatory Commission Regulations,
10 CFR 20 and 10 CFR 50, Appendix I Annex. The three

interrelated radiocactive waste treatment systems for radioactive
liquid, gaseous, and solid wastes are described in detail in
Chapter 11.

The radioactive 1liquid waste system, in combination with the
steam generator blowdown system, collects and purifies
radiocactive liquid waste generated during operation and
refueling for either recycling within the plant or discharge.
The process operations available to treat 1liquid wastes are
filtration, evaporation, and demineralization. Connections are
provided to process liquid wastes with BVPS-1 facilities, when
necessary. The system is described in Section 11.2.

Radicactive gaseous wastes are treated before release to the
environment. Degasification and purification of the reactor
coolant letdown reduces the in-containment radiation exposures
and the in- plant consequences of any reactor coolant leakage.
The degasification and purification processes produce gaseous
streams, which, together with hydrogenated wvents, are passed
through charcoal delay beds to provide holdup time for the
decay of noble gases and the removal of iodine. Air ejector
vents are selectively delayed in separate charcoal Dbeds.
Aerated streams, produced by other phases of plant operation,
are passed through high efficiency particulate air (HEPA)
filters for particulate removal and charcoal adsorbers for
iodine removal, as needed. Periodic batch disposal of
degasifier effluent gases (primarily hydrogen) are sent to the
BVPS-1 gaseous waste disposal system for discharge. Degasifier
gases may be recycled back to the wvolume control tank. Sweep
gases are filtered by a HEPA filter and, along with the
containment vacuum pump discharge, are sent to BVPS-1 for final
release to the environment. The plant 1is also equipped with
seven gaseous waste storage tanks to provide the available
storage space for hydrogen gas, prior to batch discharging for
one unit going to cold shutdown. This system 1is described in
Section 11.3.
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The radioactive solid waste system provides packaging and
storage facilities for the eventual shipment offsite and
ultimate  disposal of solid radiocactive waste material.
Available  process operations include dewatering and ©pH

adjustment of Dbeaded resins, powdered resins, evaporator
bottoms, and solidification of the waste with an in-drum cement
system. Dry radioactive waste produced in the operation and
maintenance of BVPS-2 may be baled or packaged, for shipment to
an authorized offsite disposal 1location. Provisions for
shielding during the processing and shipping preparations are
included. As a backup, connections are provided to process
beaded resin and evaporator bottoms with the BVPS-1
solidification facilities. This system is described in

Section 11.4.
1.2.7 Fuel Handling

The reactor is refueled by equipment which handles the spent
fuel underwater from the time it leaves the reactor vessel until
it is placed in a shipping cask for shipment from the site.
Underwater transfer of spent fuel provides an economic and
transparent radiation shield, as well as a reliable coolant for
removal of decay heat.

The fuel handling system is divided into two areas: the reactor
cavity area, which is flooded for refueling; and the fuel pool,
which is external to the containment and is always accessible to
plant personnel. The two areas are connected by a fuel transfer
system which carries the fuel through a containment penetration.

The design of the fuel transfer tube shielding inside the
containment utilizes a labyrinth of steel and concrete shields.
Outside of the containment, the shielding design utilizes a
notched interlocking wall arrangement. Section 12.3.2.5
provides a detailed description of the fuel transfer tube
shielding and arrangement.

Spent fuel is removed from the reactor vessel by a refueling
machine and placed in the fuel transfer system. In the fuel
pool, the fuel is removed from the transfer system and placed
into storage racks. After a suitable decay period, and when
offsite storage facilities or processing facilities are
available, the fuel is removed from storage and loaded
underwater into shipping casks for offsite transport. Storage
is provided for no more than 1,690 spent fuel assemblies. Spent
fuel storage is discussed in Section 9.1.2.

1.2.8 Turbine and Turbine Auxiliaries
1.2.8.1 Turbine Generator

The turbine is an 1,800 rpm, tandem-compound, four-flow, single-
stage reheat unit with provision for six stages of feedwater

heating. The turbine-generator is provided with an electro-
hydraulic control system and with redundant emergency trip
systems for turbine overspeed. The output of the turbine-

generator is described in Section 10.2.
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The generator is a direct driven, three-phase, 60 Hz, 22 kV,
1,800 rpm hydrogen inner-cooled, synchronous generator rated at
1,070 MVA at 0.92 power factor, and 0.61 short-circuit ratio at
maximum hydrogen pressure of 75 psig.

1.2.8.2 Main Steam System
The main steam system delivers steam from the steam generators

via three main steam lines to a 38 inch header which feeds four
28 inch lines to the turbine generator. The 38 inch header also

supplies steam to the moisture separator reheaters, the
auxiliary steam system, the gland seal steam system, and the
turbine bypass valves. Branches from each of three lines from

the steam generators supply steam to the turbine driven
auxiliary feed pump.

1.2.8.3 Main Condenser

The main condenser condenses the turbine exhaust steam and
maintains the turbine back pressure at 2 in Hg abs when
operating at turbine guarantee conditions with approximately

65°F circulating water inlet temperature. The condenser
includes provisions for accepting steam bypassed around the
turbine-generator. Deaeration of condensate is accomplished in

the condenser.
1.2.8.4 Main Condenser Air Removal System

The main condenser air removal system wuses steam jet air
ejectors for normal operation and vacuum priming ejectors for
start-up. The system evacuates noncondensible gases from the
main turbine and condenser during plant start-up, and maintains
the condenser essentially free of gases during operation. The
system handles all inleakage of noncondensible gases through the
turbine seals, condensate, feedwater, and steam systems,
including the steam generators in the event of primary to
secondary leakage.

1.2.8.5 Turbine Gland Sealing System

The turbine gland sealing system provides clean, relatively
moisture- free steam to the seals of the turbine throttle valve

stem glands and the turbine shaft glands. The sealing steam is
normally provided from the 38-inch main steam header. Leakoff
from the seals is directed to the gland steam condenser. The

generator shaft seals are sealed with lubricating oil to prevent
hydrogen leakage.
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1.2.8.6 Steam Bypass System and Pressure Control System

A turbine bypass system is provided to pass steam directly to
the main condenser under the control of a pressure/temperature
control regulator. Steam i1s bypassed to the condenser whenever
the turbine trips or during start-up and cooldown. The turbine
bypass system is capable of discharging steam flow directly to
the main condenser. The capability of the turbine bypass system
to mitigate a turbine and reactor trip upon loss of electrical
load is discussed in Section 10.4.4.

1.2.8.7 Circulating Water System

The circulating water system provides the condenser with a

continuous supply of cooling water. The circulating water
system is a pumped, closed-loop system utilizing an air-cooled,
natural draft hyperbolic cooling tower as a heat sink. Four

one-quarter capacity circulating water pumps are provided to
pump cooling water from the discharge of the condenser to the

tower. The cooling water 1s then gravity-fed back to the
condenser. Makeup water 1is provided from the Ohio River by the
service water system. Water quality 1s controlled by blowdown

to the Ohio River.
1.2.8.8 Condensate and Feedwater Systems

The condensate and feedwater systems supply condensate from the
condenser hotwell to the steam generators. The condensate 1is
normally pumped by two of three 050-percent design capacity
condensate pumps through the full flow condensate polishing
system to the intercooler and aftercooler of the air ejector,
and the gland seal condenser. The condensate then flows through
drain coolers and five stages of low pressure heaters. The
drain coolers and low pressure heaters are split into two one-
half capacity parallel streams. The last low pressure heaters
discharge to the suction of two parallel, motor-driven, steam
generator feedwater pumps. The discharge of the steam generator
feedwater pumps passes through two one-half capacity parallel
heaters and into the steam generators. The feedwater flow to
each steam generator is controlled by a feedwater flow control
valve located downstream of the heaters.

1.2.8.9 Condensate Polishing System

The Condensate Polishing System has been retired in place and is
no longer connected to the Condensate System. Cleanup of the
condensate 1is accomplished by the Steam Generator Blowdown
System.
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1.2.9 Electrical Systems

The main generator is an 1,800 rpm, 22 kV, three-phase, 60 Hz,
hydrogen inner-cooled wunit rated at 1,070 MVA at 0.92 power
factor. One 1020 MVA main step-up transformer is provided to
deliver power to the 345 kV switchyard.

The station service system consists of auxiliary transformers,
4,160 V switchgear, 480 V unit substations, 480 V motor control
centers, 120 V ac vital and essential buses, and 125 V dc
batteries and equipment. The normal source of station service
power 1is obtained from the main generator through the unit
station service transformers. The preferred source is available
from the 138 kV high wvoltage switchyard through the system
station service transformers. The BVPS-2 one-line electrical
diagram is shown on Figure 8.3-1.

Two onsite, emergency diesel generators are provided to supply
power in the event of complete loss of normal and preferred

alternate station service power. Each emergency diesel
generator supplies power to separate and redundant trains of the
plant emergency station service system. Each emergency diesel

generator has sufficient capacity for operation of all safety-
related equipment which must be operated to mitigate the effects
of a design basis accident (DBA) or to shut down the unit in a
safe manner.

In addition, a third onsite, nonsafety diesel generator is
provided to supply power to significant but nonsafety electrical
loads whose 1loss, in the event of a complete loss of normal
system ac power, would result in substantial equipment damage.

1.2.10 Engineered Safety Features Systems

The engineered safety features systems have sufficient
redundancy and independence of components and power sources such
that, wunder DBA conditions, the systems can maintain the
integrity of the containment and keep potential exposures to the
public within the radiation dose criteria given in 10 CFR 50.67,

as appropriate, even when operating with only ©partial
effectiveness (Chapter 6). The following systems are provided:

1. The steel-1lined, reinforced concrete containment

structure provides a highly reliable barrier against

the escape of radioactivity. The structure and all

penetrations, including access openings and

ventilation ducts, are of proven design.

2. The emergency core cooling systems cool the core by
injecting borated water into the reactor coolant loops
from the accumulators, the high- and low-head safety
injection pumps, and the recirculation spray pumps
(during the recirculation phase following a loss-of-
coolant accident (LOCA).
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The quench spray subsystem of the containment
depressurization system provides a spray of borated
water to the containment atmosphere. The
recirculation spray system provides a spray of borated
water buffered by the containment sump pH control

system to the containment atmosphere. Following the
DBA, the containment pressure is reduced by the
containment depressurization system. The sodium

tetraborate in the containment sump pH control system
combined in the recirculation spray removes iodine
from the containment atmosphere. Subsequent long-term
cooldown and depressurization is accomplished by the
recirculation spray system.

Radicactive 1leakage through containment penetrations
to contiguous plant areas is removed by the
supplementary leak collection and release system. The
effluent is monitored for activity and discharged to
the atmosphere at a release point above the
containment structure.

The post-DBA hydrogen control system has the
capability of purging a portion of the containment
atmosphere to the atmosphere outside containment
following a DBA. The containment spray system
provides mixing of the containment atmosphere.

The containment isolation system isolates pipe 1lines
which penetrate the containment boundary in accordance
with Appendix A of 10 CFR 50, General Design Criteria
55 through 57, so that in the event of a LOCA,
radioactivity is not released to the environment.

The habitability system for the main control room is
provided to ensure that the control room operators are
able to remain in the area and operate the nuclear
power unit safely under all conditions, including
during and following a postulated DBA.

Cooling Water and Other Auxiliary Systems

Safety-related auxiliary systems are as follows:

1.

The service water system transfers heat from the
primary component cooling water system and other
safety-related systems to the ultimate heat sink.
This system operates during all normal, wupset and
faulted conditions.

1.2-10
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The primary component cooling water system 1is an
intermediate cooling system provided to transfer heat
from the reactor auxiliary systems and from systems
containing potentially radiocactive 1liquids. The
primary component <cooling water system provides
cooling water for systems and components required for
a safe shutdown.

The emergency diesel generator fuel oil storage and
transfer system 1s designed to store and supply
sufficient fuel o0il for seven days of continuous

operation of each diesel engine. Independent
emergency diesel generator cooling water systems,
redundant starting air systems, and lubrication

systems, are provided for each diesel.

Air conditioning and ventilation systems for safety-
related areas control ambient air temperature and
provide a suitable environment for personnel and
equipment, with features to provide protection against
the spread of airborne radiocactive contamination.
Areas subject to radioactive release have provisions
for particulate and gaseous radiation monitoring and
filtration of the ventilation exhaust air.

The spent fuel pool cooling system removes residual
and decay heat from the spent fuel stored in the fuel
pool.

The functions of the chemical and volume control
systems include the control of boron concentrations in
the RCS, maintenance of the proper RCS inventory,

removal of fission and corrosion products, water
chemistry control and continuous supply of filtered
water to the reactor coolant pump seals. Portions of

the system also provide emergency core cooling
following a postulated accident.

The auxiliary feedwater system serves as an emergency
backup for supplying feedwater to the secondary side
of the steam generators upon loss of normal feedwater.

The residual heat removal system removes residual and
decay heat from the core during reactor cooldown at
RCS temperatures of 350°F and below.

systems which are nonsafety-related are as follows:

The boron recovery system stores and processes borated
radioactive water from the RCS. The system employs
degasifiers, evaporators, filters, and demineralizers
to produce primary grade water and concentrated boric
acid

1.2-11
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solution for reuse in plant or disposal. Some of the
equipment is shared with BVPS-1.

The vent and drain system collects hydrogenated or
aerated fluids from various systems and transfers them
to either the boron recovery system or the appropriate
waste system.

The compressed air systems supply service and
instrument air required for normal operation (Section
9.3.1).

The fire protection system includes a water system
shared with BVPS-1, a low pressure CO, system, a Halon
system, portable fire extinguishers, and a smoke
detection system.

The fuel pool purification system clarifies and
purifies the water in the fuel pool, the refueling
cavity, the transfer canal, and the refueling water
storage tank.

The sampling systems provide the capability to collect
representative reactor and steam plant 1liquid and
gaseous samples at the sampling sinks for laboratory
analysis.

The demineralized water and cask washdown system is
used during all modes of operation to supply high
quality water to various reactor plant and turbine
plant systems for makeup, sample sink flushing, hose
stations for decontamination and other miscellaneous
services requiring demineralized water. This system
is connected to the BVPS-1 demineralized water system
which provides all demineralized water for both units.

The primary grade water system 1is a storage and
distribution system that supplies reactor plant
auxiliary systems exclusively. It also supplies
makeup water to the reactor plant. The storage tanks
and pumps for this shared system are located in BVPS-
1.

The chilled water system provides chilled water to the
containment atmosphere recirculation coolers and to
various building air cooling equipment.

The turbine plant component cooling water system is an
intermediate cooling system provided to transfer heat
from the turbine plant equipment to the service water
system.

1.2-12
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1.2.12 1Independent Spent Fuel Storage Installation (ISFSI)

Facility
BVPS has implemented an on-site ISFSI facility that is used for
storage of spent nuclear fuel. The ISFSI site is located within
the site Protected Area. The ISFSI utilizes the
AREVA/Transnuclear Spent Fuel Dry Storage system. The ISFSI
facility is composed of several components. The main components

are the horizontal storage modules (HSM), the HSM concrete
support pads, a concrete apron between storage pads, a heavy
haul path on which the transporter delivers spent fuel

canisters, drainage and electrical systems. The concrete
support pads consist of two identical concrete pads that provide
storage capacity for a total of 60 HSMs. The HSMs will be

arranged in a single row of 30 placed on each pad. The pads are
separated by a concrete apron that is part of the heavy haul
path. Three foot thick concrete shield walls are placed at the
end and rear of each row of HSMs.

1.2-13
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1.3 COMPARISON TABLES

The comparisons with other stations provided herein reflects the

status of Beaver Valley Power Station - Unit 2 at the time of
the issuance of the Operating License. This section is being
retained for historical perspectives. Submission of new

material in this section is not required since design changes
are incorporated in the text throughout the Updated FSAR.

1.3.1 Comparison with Similar Facility Designs

Beaver Valley Power Station - Unit 2 (BVPS-2) wutilizes proven
mature designs. The nuclear steam supply system (NSSS) is of
proven design and incorporates systems, equipment, and
technology which have been successfully applied in more than 100
units designed by Westinghouse Electric Corporation. The
balance of the unit, including the containment structure, was
designed and constructed by the Applicant through its agent,
Stone & Webster Engineering Corporation (SWEC). The SWEC design
incorporated mature design concepts which had been utilized in
nine operating nuclear power plants and seven nuclear plants
which were in various stages of design, U.S. Nuclear Regulatory
Commission (USNRC) review, and construction.

In Table 1.3-1, the general design features of BVPS-2 are

compared with those of Beaver Valley Power Station - Unit 1
(BVPS-1), Millstone Unit 3 (Northeast Utility Company), and
North Anna Units 1 and 2 (Virginia Electric Power Company). The

plant comparison follows the general outline of the Final Safety
Analysis Report (FSAR) chapters and is based on a single unit of
each design. The USNRC has reviewed these designs extensively;
BVPS-2 design incorporates the experience gained in these
applications.

1.3.1.1 Comparison of Nuclear Steam Supply Systems

The NSSS for BVPS-2 1s similar to that of the other units,
except for power level differences. 1In addition, Millstone Unit
3 has four reactor coolant loops while the other units each have
three loops.

1.3.1.2 Comparison of Engineered Safety Features

The engineered safety features (ESF) compared are the emergency
core cooling system (ECCS), containment heat removal system,
containment combustible gas control system, containment
isolation system, control room habitability, and the emergency
filtration system. The ESF are the same, except BVPS-2 and
Millstone Unit 3 utilize two of the recirculation spray pumps to
inject recirculated containment sump water as part of the ECCS.
The BVPS-2 recirculation spray pumps also supply the high head
safety injection pumps in the ECCS recirculation mode. Beaver
Valley Power Station - Unit 1 and North Anna Units 1 and 2
utilize 1low head safety injection pumps to perform this
function.
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1.3.1.3 Comparison of Containment Concepts

The containment concept, as shown by the comparison of
parameters in Table 1.3-1, 1is the same as that of the other
plants listed.

These plants have already been extensively reviewed and approved
by the USNRC for operation.

1.3.1.4 Comparison of Instrumentation Systems

Instrumentation and controls are functionally similar to those
at the other plants. The term functionally similar is intended
to mean similar in the basic operating and safety functions of
the compared systems to which this applies. The specific
features of BVPS-2 design are shown in detail and described in
applicable sections of the FSAR.

1.3.1.5 Comparison of Electrical Systems

Sections 8.2 and 8.3 of Table 1.3-1 provide a summary comparison
of the electrical systems and parameters. While the
transmission systems and onsite power systems differ due to
utility preference, the emergency power systems, ac vital bus
systems, and 125 V dc systems are similar in design.

1.3.1.6 Comparison of Waste Management Systems

Sections 11.2, 11.3, and 11.4 of Table 1.3-1 provides a summary
comparison of the waste management systems. The liquid systems
are functionally similar for all units compared. The gaseous
waste systems are functionally similar for all units compared
except that North Anna Units 1 and 2 use recombiners for gaseous
waste volume reduction and all other designs utilize the
charcoal delay bed concept for radiocactive gas management.
Beaver Valley Power Station - Unit 2 wutilizes a prefilled,
cement-in-drum solid waste system, while BVPS-1 uses an in-line,
cement, solid waste system. The other plants use an urea-
formaldehyde or Dow process binder solidification agent.

1.3.1.7 Comparison of Other Nuclear Plant Systems

The auxiliary systems (fuel pool cooling, component cooling
water, service water, and boron recovery systems) are
functionally similar for all units compared. Some differences
occur due to siting, plant arrangement, and system design;
however, the design Dbasis for the auxiliary systems 1is
essentially the same. In addition, North Anna Units 1 and 2
share the same fuel pool cooling and purification system while
BVPS-1 and BVPS-2 share tankage subsystems of the boron recovery
system.

1.3.1.8 Comparison of Structural Design Characteristics

Sections 2.1, 2.5, 3.3 and 3.8 of Table 1.3-1 compare the BVPS-2
structural design criteria with those of the other plants. Some
differences occur due to different site conditions. However, the
basic parameters that define structural loadings are essentially
the same.
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1.3.2 Comparison of Final and Preliminary Information

The significant changes between the preliminary and final design
of BVPS-2 are listed in Table 1.3-2. The sections that address
these changes are identified by their FSAR and PSAR section
numbers. These changes have occurred since the submission of
the PSAR and prior to issuance of the operating license. They
have been approved and controlled in accordance with
administrative procedures and are within the scope of the
principal design criteria. New systems and equipment that are
post-PSAR are also included in the listing.

1.3.3 References for Section 1.3
U.S. Nuclear Regulatory Commission (USNRC) 1981. Asymmetric
Blowdown Loads on PWR Primary Systems; Resolution of Generic

Task Action Plan A-2. NUREG-0609.

USNRC 1981. Standard Review Plan For the Review of Safety
Analysis Reports for Nuclear Power Plants. NUREG-0800.
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Section
and
Characteristics

Introduction

Reactor type

Reactor manufacturer
Site Characteristics

Exclusion area boundary
(minimum) (ft)

Low population zone (mi)

Safe shutdown earthquake
(horizontal) (g)

Operating basis earthquake
(horizontal) (g)

Structural Design
Category |

Normal wind (mph)
Tornado region
Foundation type

Reactor
Nominal core power (MWt)

Fuel

Referenced

BVPS-2 UFSAR

TABLE 1.3-1

DESIGN COMPARISON (HISTORICAL)

in Section BVPS-2
1.1 PWR
1.1 Westinghouse
2.1 1,500
2.1 3.6
25 0.125
25 0.06
3.3 80
3.3 1
3.8 Sand and gravel
4.1 2,689
4.2 17 x 17
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BVPS-1

Same*

*

Same

2,000

3.6
0.125

0.06

*

Same
1

Sand and gravel

2,689

Same*

Millstone

(Unit 3)

Same*
Same*
1,795

24
0.17

0.09

115
1
Bedrock

3,411

Same*

Rev. 16

North Anna
(Units 1 & 2)

Same*

Same*

4,432

0.12

0.06

Same*

Rock

2,775

Same*
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Reactivity control

Nuclear des