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2.1 GEOGRAPHY AND DEMOGRAPHY

2.1.1 Site Location and Description

2.1.1.1 Specification of Location

The site property consists of approximately 889 acres near the northern boundary of the town of
Seabrook, Rockingham County, New Hampshire. The site is situated about 8 miles southeast of
the county seat of Exeter; 5 miles northeast of Amesbury, Massachusetts; and 2 miles west of
Hampton Harbor inlet. The site is bordered on the east by an extensive saltwater marsh and is
located on a point of land called "The Rocks," between two small tidal estuaries, the Brown's
River and the Hunt's Island Creek. The center of the Boston metropolitan area is approximately
40 miles south-southwest of the site. Figure 2.1-1 shows the site location in relation to principal
cities and towns within a 50-mile radius.

Geographical coordinates of the reactor unit are as follows:

Universal Transverse
Latitude and Longitude Mercator Coordinates
Unit No. 1 N 420 53'55.4" 4751005 m N (Zone 19)
W 70° 50' 58.7" 348994 m E

2.1.1.2 Site Area

Figure 2.1-2 shows major transportation arteries and prominent natural features within 10 miles
of the site. The details of the area within 5 miles of the site are shown on Figure 2.1-3. The site
property plan, showing the site boundary and the location and orientation of principal structures
within the site, is shown on Figure 2.1-4 and Figure 2.1-5. The site boundary will also be the
exclusion area, as defined in 10 CFR Part 100. The minimum exclusion radius is 3000 feet
measured from the center of the Containment Building to the nearest property line.

There are no industrial or recreational facilities located within the site boundary. There are no
residential homes within the 3,000-foot exclusion radius measured from the center of the Unit I
Containment Building. However, New Hampshire Yankee operates a public information center
(Science and Nature Center) onsite approximately 1500 feet southwest of the reactor.
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2.1.1.3 Boundaries for Establishing Effluent Release Limits

The boundary for establishing gaseous effluent release limits is the site boundary. The area
within that boundary consists of:

a. Land and marsh surface area above the mean high water line

b. Two tidal streams, Brown's River and Hunt's Island Creek, which are public
waterways of the State of New Hampshire.

The area referred to in a. above consists of real property with ownership as described in Updated
FSAR Subsection 1.2.1.2. Public Service Company of New Hampshire has full legal right to
control access to that area for all purposes. The area referred to in b. above consists of two tidal
streams, both of which are virtually dry at low tide. While the public has the right to use these
waters for boating and fishing, the actual occupancy rate is necessarily low and of short duration
because of the small size and tidal nature of these streams which make them impassable at low
tide. Numerous observations, as described in Subsection 2.1.3.3¢.3, of boating activity on these
streams during the summer boating season has shown no significant use with only an occasional
boat passing through the 3000-foot exclusion area.

Access to the area within the site boundary is controlled by signs at normal access points, e.g.,
Rocks Road, the main access road, and Brown's River and Hunt's Island Creek, and by visual
observation where practical. The presence of individuals within the site boundary who are using
the public waterways would necessarily be of short duration because of the tidal nature of these
waterways.

Figure 2.1-4 shows the location of the site with respect to adjacent bodies of water and the
distance from the plant's gaseous effluent vent located on top of the Reactor Containment
Building to the nearest point on the site boundary in all directions.

All liquid radwaste effluents are discharged from the station to the Atlantic Ocean via a
submerged multiport diffuser beginning approximately 1.1 miles off Hampton Harbor inlet. The
concentration of all radioactive liquid effluents at the point of discharge from the diffuser will be
below the limits specified in the Offsite Dose Calculation Manual (ODCM). The dose objectives
of Appendix I to 10 CFR Part 50 will be met at the edge of the initial mixing area where the
effluents have undergone immediate mixing (prompt dilution) only.

The radioactive releases expected for normal operation of the station are given in Subsections
11.2.3 and 11.3.3.
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2.1.2 Exclusion Area Authority and Control
2.1.2.1 Authority

As shown in Figure 2.1-4, the exclusion area for the Seabrook site is the site boundary. The area
within the site boundary will provide a minimum distance from the Containment Building to the
site boundary of 3000 feet. The exclusion boundary presently includes, in addition to lands
owned by the Public Service Company of New Hampshire, the following:

a. A section of railroad track owned by the Boston and Maine Railroad

b. A section of power transmission line owned by the Exeter and Hampton Electric
Company

c. Portions of the Brown's River and Hunt's Island Creek.

The Boston and Maine Railroad line, which approaches within about 2100 feet of the reactor
containment, is not used for passenger service, and is used only infrequently for freight service.
The line is currently terminated to the south by an inoperable bridge between Newburyport,
Massachusetts and Salisbury, Massachusetts. Provisions have been made with the Boston and
Maine Railroad to control traffic on the railroad right-of-way passing through the site in case of
an emergency.

The power transmission line passing through the site is owned by the Exeter and Hampton
Electric Company. The line is routed overhead outside of the protected area north of the site
(Figure 2.1-4). Provisions have been made with the Exeter and Hampton Electric Company to
control access to the right-of-way in case of an emergency.

The control of traffic in case of an emergency on those portions of the Brown's River and Hunt's
Island Creek that fall within the exclusion area comes under the authority of the director of the
New Hampshire Office of Emergency Management.

2.1.2.2 Control of Activities Unrelated to Plant Operation

Other than transit through the exclusion area by the Boston and Maine Railroad, and infrequent
boat traffic along the Brown's River and Hunt's Island Creek, along with the access to Brown's
River provided by Rocks Road the only activity on the site which is not directly related to plant
operation is the Science and Nature Center located about 1500 feet southwest of the plant.
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The Science and Nature Center is open specific hours and provides a focal point for the general
public to become familiar with nuclear power and Seabrook Station. It is not expected that more
than a few hundred people would normally be present at the Science and Nature Center at any
one time.

Access to the center is via the main access road off of Route 1. It is expected that, upon
notification, individuals in the Science and Nature Center could be moved to beyond the
exclusion boundary in less than fifteen minutes.

2.1.2.3 Arrangements for Traffic Control

A letter agreement has been reached with the Seabrook Station Emergency Response
Organization and the State of New Hampshire so that in case of an emergency, the State of New
Hampshire will notify the Boston and Maine Railroad to prohibit rail traffic through the
exclusion area.

2.1.2.4 Abandonment or Relocation of Roads

The existing Rocks Road will be abandoned approximately 1200 feet west of the Boston and
Maine Railroad track. Relocated Rocks Road will be accessible from the north plant access road
off of U.S. Route 1 at a point near the permanent Guardhouse. It will traverse parallel to the
plant fence in an east and then southeast direction to the Rocks Road dock.

2.1.3 Population Distribution

Data from numerous sources were used in developing distributions and projections of permanent
resident and transient populations within 50 miles of the Seabrook site. This area includes
portions of New Hampshire, Massachusetts, and Maine. Each data source is identified in the
applicable section. Census data from 1970 and more recent years, where available, have been
used in this activity.
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2.1.3.1 Permanent Population within 10 Miles

The area within 10 miles of the site includes portions of the states of New Hampshire and
Massachusetts. Table 2.1-1 lists municipalities in each state which are located wholly or partly
within 10 miles of the site. Also, shown on Table 2.1-1 are the 1970 resident population and
estimated permanent resident populations for 1980 and 1983. Figure 2.1-2 is a map of the area
within 10 miles of the site. Concentric circles have been drawn at radii of 1, 2, 3, 4, 5, and 10
miles, centered among plant structures approximately 250 feet southwest of the Containment
Building. The circles have been divided into twenty-two sectors with each sector centered on
one of the 16 cardinal compass points. The population distribution has been developed for each
area formed by the series of concentric circles and radial lines.

Figure 2.1-6 and Figure 2.1-7 shows the projected resident population distribution within 10
miles of the site for the years 1983 and 2025, respectively. These times are the estimated year of
Unit 1 startup and the approximate end of the life of the facility. Table 2.1-2 breaks down the
resident population by segment for the two dates stated above and for the census decades
between 1980 and 2020. This table also presents cumulative populations for annular rings and
for radial distances. Those subdivisions of Figure 2.1-6 and Figure 2.1-7 and Table 2.1-2, which
show a zero resident population, indicate an uninhabited area or water.

The distribution of the permanent resident population for 1983 within 5 miles of the site was
determined using population projections and residential electric meter use data for 1978 and
1979, a mosaic of aerial photographs taken in July 1978, and the results of a field survey
performed in December 1978. The procedures that were used are described below.

Within 1.25 miles of the site, the current resident population was estimated from an aerial
photomosaic supplemented by a count of houses made during a field survey conducted in
December 1978. An average household occupancy factor based on the 1970 U.S. Census of
Housing data was applied. The rates used were 3.25 persons per household for Seabrook and
3.75 persons per household in Hampton Falls (Reference 1).
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A second method was used to determine the population distribution within the 5-mile radius. A
system of concentric circles and radial lines were superimposed on a map of electric meter
reading routes (or pattern areas) within towns included within the 5-mile radius of Seabrook
Station, excluding a small portion of North Hampton located between 4% and 5 miles north of
the site. For those communities within the 5-mile radius of the site, the residential electric meter
data provided the basis for allocation of both the current and projected future resident
populations to the defined sectors. First, portions of meter reading routes were assigned to the
various sectors and counts of residential electric meters were made. Counts were made from
electric use data collected over an extended record period (12 months) during 1978 and 1979.
Table 2.1-3 provides a summary of the total residential living units based on counts of electric
meters by town as well as estimates of those associated with seasonal and year-round residences.
The proportion of year-round residential meters in a pattern to those included within an entire
town was determined. These same proportions were used to distribute the permanent population
estimates within the 5-mile radius for each of the above noted years. For that portion of North
Hampton within the 5-mile radius, an equal area allocation approach was used to distribute the
projected resident population since electric meter information was not available. Growth rates
described below were used to project the population for 1983 and later years.

The distribution of population in the area between 5 and 10 miles from the site was made by area
allocation in conjunction with review of local USGS maps. The fraction of a town's populated
areas within each sector defined by the grid of concentric circles and radial lines was determined.
The same fraction of each town's population was assigned to that segment.

The projected populations for towns in New Hampshire through the year 2000 were obtained
from the report, "Interim Revisions - New Hampshire Population Projections for Towns and
Cities to the Year 2000" (Reference 2). This document, dated August 1977, was prepared by the
New Hampshire Office of Comprehensive Planning. The interim revisions were issued to
account for observed trends that did not conform to the population projections made in 1975.

Consequently, updated projections for southeastern New Hampshire, which includes the towns
around the site, were included in the interim revisions. The projections were made by a three-
step procedure. The steps include (1) statewide population forecasts by age and sex, (2)
regional forecasts by age and sex, and (3) town and city total population forecasts.

The state and regional projections account for population changes over time resulting from
births, deaths, and net migration. Fertility, survival, and net migration rates were developed
from historic data and anticipated trends.
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The population was allocated on the basis of a relative growth index. The index accounts for (1)
the potential saturation population of the town, (2) its accessibility to nearby urban centers, and
(3) its competitive advantage for attracting growth as compared to the region's other towns.
Populations of towns for periods after the year 2000 were estimated by assuming the same rate
of change in population projected to occur between 1990 and 2000.

The future populations of Massachusetts towns were taken from two sources. A town-by-town
projection was prepared for 1980 and 1985 by the Massachusetts Office of State Health Planning
(Reference 3). The methodology is similar to that described above for the New Hampshire
projections with the exception that birth, death, and net migration rates were estimated on a
town-by-town basis. Reference 4 describes the methodology in detail. For the years 1990 and
2000, the projected change in population is based on the estimates of the Bureau of Economic
Analysis (Reference 5). These projections have been developed for individual states. For time
periods beyond 2000, the projected growth rate from 1990 to 2000 was used.

2.1.3.2 Permanent Population between 10 and 50 Miles

The 50-mile radius around the site includes portions of New Hampshire, Massachusetts, and
Maine. Concentric circles have been drawn with radii of 10, 20, 30, 40, and 50 miles centered
on the site. The circles have been divided into twenty-two sectors with each sector centered on
one of the 16 cardinal compass points. The population distribution has been developed for each
area formed by the series of concentric circles and radial lines.

Figure 2.1-8 and Figure 2.1-9 shows the projected resident population distribution within 50
miles of the site for the years 1983 and 2025, respectively. Table 2.1-4 breaks down the resident
population by sectors for the dates stated above and for census decades between 1980 and 2020.

Those sectors on Figure 2.1-7 and Figure 2.1-8 and Table 2.1-4, which show a zero population,
indicate uninhabited areas, primarily water.

The distribution of population in the area between 10 and 50 miles was made by equal area
allocation.

The bases for projecting populations in cities and towns in Massachusetts and New Hampshire
have been described in the previous section. For cities and towns in Maine, 1980 population
estimates were obtained from Reference 6. These projections are provided for use by local,
regional, and state agencies for planning purposes. The projections are based on population
trends between 1970 and 1975 observed in the municipality itself, the surrounding cluster of
municipalities, and the county in which the municipality is located. For 1990 and 2000
projections, the rates of change were taken from the Bureau of Economic Analysis for the State
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of Maine (Reference 5) and applied to the cities and towns. The rate of change between 1990
and 2000 was used to project for later times.

2.1.3.3

Transient Population

Seasonal Resident Population (0 to 10 miles)

The seasonal resident population has been estimated from the number of seasonal
dwelling units in the area. The number and distribution of seasonal homes were
based on a review of several sources of data including (1) 1961 general highway
maps for Rockingham County, New Hampshire, (2) 1970 U.S. Census of Housing
data on vacant seasonal and migratory units for towns within the 10-mile area, (3)
1978-1979 electric meter use data for New Hampshire towns within 5 miles
(excluding North Hampton), (4) 1978 weekday/weekend occupancy survey of
beach area housing, (5) 1978 aerial photography, and (6) 1979 telephone survey
of town assessors and building inspectors. These data indicate that seasonal
residential units are concentrated in the beach area sectors.

Figure 2.1-10 provides a current estimate and distribution of seasonal dwelling
units within 10 miles based on annual electric use distribution patterns within 5
miles and 1970 U.S. Census of Housing estimates for the areas between 5 and 10
miles. Total seasonal residential units within the 5-mile radius of Seabrook
Station are estimated at 4,013. Approximately 71 percent (2,843) of these units
are located in the Seabrook-Hampton Beach area, 19 percent (755) in the
Salisbury Beach area, and 10 percent in nonbeach areas. A comparison of the
1961 county highway map data (New Hampshire), 1970 Census data, and
1978-1979 electric meter use data indicated an increase in New Hampshire total
units of about 22 percent between 1961 and 1970 and a 22 percent decrease
between 1970 and 1978-79. Thus, more recent growth of seasonal units is
believed limited in the vicinity of the site with the decrease in seasonal units,
probably due to conversion of seasonal homes to year-round use. A 1978 survey
of beach area housing indicated weighted average weekday and weekend
occupancies per seasonal residents of 5.4 and 7.6 persons, respectively.
Figure 2.1-11 and Figure 2.1-12 provides estimates of the respective current
seasonal resident populations for typical summer weekday and weekend
conditions within a 10-mile radius. It is estimated that approximately 30,555
persons are associated with the seasonal homes on a weekday and about 43,012
on a weekend day within 10 miles.
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A 1979 telephone survey of personnel in the building inspector and town assessor
offices for communities within the 10-mile study area was undertaken. The
limited survey indicated that only small numbers of new seasonal dwelling units
have been constructed in either the beach area or inland areas in recent years. In
both the towns of Seabrook and Salisbury, the total number of seasonal dwelling
units has decreased from 1970 to 1979 by approximately 400 and 200 units,
respectively. These decreases were largely attributed to conversions of seasonal
units to permanent, year-round units. In the town of Hampton, there has been an
estimated increase of several hundred seasonal dwelling units between 1970 and
1979. Most other town officials surveyed commented that the total stock of
seasonal units has remained relatively constant in the last few years.

Overnight Accommodations (0 to 10 miles)

Survey work was undertaken to determine the locations and estimated capacities
of major overnight accommodations within 10 miles of Seabrook Station. Such
accommodations included hotels, motels, and a number of guest houses.
Information for the 0- to 5-mile area was based on survey work undertaken during
the summer of 1978. The 5-to 10-mile information was developed as part of
survey work during the summer of 1979. Several hundred facilities were
identified with an estimated capacity of 11,024 within the 10-mile radius.

The majority of facilities surveyed were concentrated in the "beach area" and
within the 5-mile radius. A total of 210 facilities were identified in the
0- to 5-mile study area with an estimated capacity of 10,019 people as compared
to only 20 such facilities identified in the larger 5- to 10-mile study area with an
estimated capacity of 1,005. Thus, 91 percent of the total overnight
accommodation capacity is within a 5-mile radius of the site with the remaining 9
percent being located within the 5- to 10-mile study area. Approximately 82
percent of the total capacity within the 5-mile radius is found in the beach area,
primarily in Hampton Beach.

Table 2.1-5 is a summary listing of accommodations identified during both the
1978 and 1979 survey periods. Information including sector location and
capacity is noted in this table for each facility. Information on facilities was
obtained from a variety of sources, including local telephone directories, tourist
information brochures, and limited telephone and field survey work. Estimated
peak overnight populations associated with hotels, motels and guest houses have
been summarized on Figure 2.1-13 for a 10-mile radius.
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Campgrounds

An inventory of both public and private campgrounds was made for the area
within 10 miles of Seabrook Station. Table2.1-6 summarizes information
collected on this subject. Information on location, number of campsites and
estimated capacity of surveyed camping facilities is included in the table.
Figure 2.1-14 summarizes the distribution of the estimated capacity of the
camping population for the 10-mile study area. A total of 17 facilities with an
estimated capacity of about 7,648 was identified as part of this inventory. Six of
these facilities, with a total estimated capacity of approximately 3,160 campers,
are located within a 5-mile radius.

Several sources were consulted to assemble campground information for the New
Hampshire and Massachusetts portions of the 10-mile study area. References
included local telephone directories, 1979 New Hampshire Camping Guide, 1977
New Hampshire Outdoor Recreation Plan, New Hampshire Campground Owner's
Association Guide - 1979, Massachusetts Department of Environmental
Management's Space Inventory - 1978, Camping in Massachusetts (Division of
Tourism), Massachusetts Department of Commerce and Development, and
Massachusetts Outdoors - 1978 Massachusetts Department of Environmental
Management. Limited field observations (Exeter, Kingston, Hampton Falls,
North Hampton, and Seabrook) and telephone communications (Rye and Exeter)
with local town offices provided additional information on camping facilities.

Beach Area Daily Transient Population

1. Parking Lot Capacity Estimates

A substantial daily transient population during the summer period is
associated with the beaches and other recreational facilities in the vicinity
of Seabrook Station. The coastal beaches within 10 miles of Seabrook
Station extend from the Plum Island Beach in Newbury, Massachusetts to
Wallis Sands Beach in Rye, New Hampshire. The beaches are generally
readily accessible to the public in this area. Estimates of available parking
spaces in the beach area provided the basis for estimating this daily
transient population category since the majority of daily transients are
assumed to arrive by automobile. During the summers of 1978 and 1979,
beach area parking lots were identified by field inspection. Capacity
estimates were developed from interviews with parking lot operators and
by review of current aerial photography of the beach area parking lots.




SEABROOK
STATION

UFSAR

SITE CHARACTERISTICS Revision 10
Geography and Demography Section 2.1
Page 11

An average automobile occupancy factor was estimated at 3.2 persons per
vehicle. This figure is based on a survey conducted in July 1978 at
Hampton and Salisbury Beaches. Table 2.1-7 provides a summary of
beach area parking facilities, capacity estimates, and the maximum
number of vehicles observed as part of a 1979 summer survey program for
these lots. Within the 10-mile radius, it is estimated that 13,336 parking
lot spaces (including metered street parking spaces, but excluding leased
spaces) exist in the beach area. The maximum observed number of
vehicles in the fee and free parking lots commonly used by daily transients
occurred on July 22, 1979 during the summer survey period.
Figure 2.1-15 shows the distribution of vehicles for this date.

Figure 2.1-16 is a capacity-type estimate of the peak population associated
with surveyed parking lot spaces.

Some parking spaces in the beach area are leased during the summer
months by seasonal residents and by motels for their lodgers; and,
therefore, have not been included in the above capacity estimate. Leased
spaces identified were located in five municipal parking lots: one in
Salisbury and four in Hampton. A total of 559 leased parking spaces were
identified in the beach area within 10 miles of the site.

Parking Lot Aerial Survey Data

To more accurately estimate the total numbers of daily transients entering
the beach area and temporal variations in the daily transient population,
data were collected and analyzed from June through September 1979.
Aerial photographs (color slides) were taken from a light aircraft flying
over the beach area on selected days throughout the summer. Vehicles
parked in the major lots available to the public were counted from these
slides. In addition, vehicles parked on the streets in the beach area were
counted. However, many vehicles parked on the street are associated with
other population categories (i.e., seasonal and year-round residents as
opposed to daily transients). No distinction between vehicles was made in
the counting process for on-street vehicles. Aerial photographs were
taken and analyzed for a total of 64 days during the summer of 1979: 42
weekdays and 22 weekend days. This includes the 4th of July and Labor
Day holidays.
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Analysis of Parking Lot Data - Summer 1979

Beach area parking facilities available to the public are concentrated
within a 6-mile radius of the site. The total capacity of available beach
parking lot facilities in the Salisbury/Seabrook/Hampton Beach area is
estimated at 11,434 parking spaces (includes Salisbury Beach State Park
estimated at 1,921 spaces. Available capacity excludes leased parking
spaces). This estimate was based on a survey of lots during the summer of
1979 and represents about 86 percent of the total parking lot spaces within
the larger 10-mile radius of the site. During the summer of 1979, beach
area lots were observed for 22 weekend and holiday periods and 42
weekday dates. Table 2.1-8 and Table 2.1-9 provides a summary of these
survey dates. Observations were made primarily between noon and 3:00
p.m. when greatest use by daily transients can be noted. Figure 2.1-16
illustrates the distribution by time of day of vehicles in beach parking lots
for several survey dates for which multiple observations were made.

The maximum number of vehicles observed in the major parking lots in
the beach areas of Salisbury, Seabrook and Hampton, for all survey dates,
occurred on a fair weather Sunday, July 22, 1979, between 1:00 and 2:00
p.m. At this time, a total of 9,077 vehicles were observed in the various
beach area lots, representing 79 percent of the total capacity within
approximately 6 miles of the site. For this peak observation during the
survey period, beach area lots can be characterized as being either at or
near capacity with the exception of several of the larger parking facilities
in the Salisbury Beach area. For example, the Salisbury Beach State Park
parking lot only reached 59 percent of its estimated 1,921-vehicle capacity
on one of the 22 weekend and holiday survey periods in 1979. It was
common to observe this facility at only 20-25 percent capacity during fair
weather weekend beach days. Likewise, the observed use of this lot was
lower for weekday periods than for weekend periods.

For lots within the 6-mile radius, the average number of vehicles observed
for the 22 weekend periods was 4,945. This represents about 43 percent
of the total available capacity of beach area lots in this radius. The level
of observed weekday use was somewhat lower for these same facilities.
The average number of vehicles observed for the 42 weekday survey dates
was 3,073 or 26 percent of the total available capacity. The maximum
number of vehicles in the available parking lots within a 6-mile area of the
site for all weekday periods was 5,099 or 45 percent of capacity.
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The total capacity of beach area parking lot facilities within the 6- to
10-mile radius is estimated at 1,902 spaces. The maximum number of
vehicles observed also occurred on July 22, 1979. Approximately 1,444
vehicles representing about 76 percent of the available lot parking were
observed.

The summer survey period extended from the second week in June
through the third week in September. Figure 2.1-18 further illustrates the
variation in total numbers of vehicles associated with surveyed parking
facilities in the coastal area extending for approximately 28 miles along
the New Hampshire-Massachusetts shore. Figure 2.1-18 also shows the
variation in daily transients between weekend and weekday survey dates.

On-Street Parking

(a) Review of Aerial Photography

Survey work was also undertaken to determine the daily transient
population using on-street parking in the beach area during the
summer by estimating the total capacity of on-street parking spaces
available to daily transients.

The number of daily transients in the beach area was estimated by
comparing color high resolution aerial photography taken of the
beach area at 8:00 a.m. and 1:00 p.m. on a high-use beach day (i.e.,
a clear and sunny Sunday, July 8, 1979). The scale of this aerial
photography is approximately 1:2000.

The beach area was divided into sectors to record the number of
vehicles observed parked on local streets. Similar sectors were
used for both the on-street parking survey work and the beach area
parking lot survey work previously described. These sector
boundaries were delineated on the aerial photography and a review
of vehicles observed and the number of available on-street parking
spaces undertaken.
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On-street parking was defined as the number of available parking
spaces which are in the right-of-way of a road or within
approximately ten feet of the edge of the traffic lane. It was also
assumed that vehicles observed parked on-street in the 1:00 p.m.
aerial photographs and not found in the same location or in nearby
driveways in the 8:00 a.m. aerial photographs belonged to daily
transients (e.g., persons making day trips to the beaches).
Conversely, it was assumed that vehicles observed in both the 8:00
a.m. and 1:00 p.m. photos belonged to the "seasonal or permanent
residents" or "overnight" beach area populations and thus were not
associated with the daily transient population.

The number of daily transients may have been conservatively
estimated in this manner. For example, some overnight,
permanent, or seasonal residents may have moved their vehicles
from off-street locations to on-street parking places or may have
moved to another on-street parking place some distance away
between the 8:00 a.m. and 1:00 p.m. periods. Such vehicles were
counted as daily transients. However, most of the vehicles
observed parked on-street in the 8:00 a.m. photographs were
present, in the same place, in the 1:00 p.m. series.

The extent of illegal parking in the beach area was also considered
as part of this survey. Parking ordinances were obtained from
town police departments and reviewed. "No Parking" zones were
outlined on local street maps from field observations of existing
signs. By comparing on-street parking in the above noted 1:00
p.m. aerial photographs against the parking maps, a tabulation of
illegally parked vehicles in the beach areas was made for a high
beach use day. The amount of illegal parking was determined to
be approximately 10 percent of the total number of vehicles
observed parked on-street in the 1:00 p.m., July 8, 1979 aerial
photography.  Most of the "illegally parked" vehicles were
observed in a small number of locations in the towns of Seabrook
and Hampton.
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(b)

Estimate of On-Street Parking

Estimating the total capacity of on-street parking involved an
examination of the 1:00 p.m., July 8, 1979 aerial photography.
Spaces occupied by vehicles as well as empty spaces observed on
the streets were recorded. The estimate of "on-street parking"
required judgment regarding the distance daily transients would
park from the beach. Thus, in all areas, except Hampton Beach, a
maximum distance of approximately 600 feet from the beach was
assumed as the boundary of "on-street parking" used by daily
transients. All streets in Hampton Beach were assessed for their
on-street parking capacity since it was observed that more parking
at greater distances was common in this area.

From a detailed study of vertical aerial photographs for the beach
area, a total of 4,574 vehicles was observed parked on-street at
1:00 p.m., July 8, 1979 within the beach area and within the 5-mile
radius. This is 87 percent of the total on-street parking capacity
(5,262). Of this total, 2,514 or 48 percent were defined as daily
transients since these vehicles were not observed in the 8:00 a.m.
photo series. Approximately 10 percent of the total number of
vehicles parked on-street were parked illegally. Most areas where
on-street parking occurred were at or near capacity for the
observed date. Half of the empty on-street parking spaces were
located north of the more popular Hampton Beach area (in sectors
NE 3-4 miles and NE 4-5 miles). The total on-street parking
capacity (including legal and illegal parking) for daily transients
was estimated to be about 3,202 vehicles within 5 miles. The daily
transient population associated with this parking is estimated at
10,246 persons (assuming 3.2 persons per vehicle).

Figure 2.1-19 shows the distribution of on-street parking estimated
to be available to daily transients within the 10-mile radius. A
beach area on-street parking capacity population estimate is
included as Figure 2.1-20.
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Origin/Destination Survey

An analysis was performed to determine if significant "double- counting"
of the "permanent population" within capacity estimates for "daily
transients" in the beach area occurred.

Survey work was directed at estimating the percentage of permanent
residents residing within the 0- to 5-mile and 5- to 10-mile radii of the site
and typically traveling to the Hampton/Seabrook/Salisbury beaches during
the summer season for the day. A survey was designed and conducted
during the summer of 1979 of individuals arriving by car at major parking
lots in this beach area. Information on origins of trips for both weekdays
and weekends was collected for selected lot locations. A summary of the
survey results is included on Table 2.1-10.

A total of 3,000 questionnaires was completed over a 19-day period
during the summer of 1979.

The results of the survey show that for all locations, averaged over all
days of the week, about 5 percent of the people surveyed came from
within 5 miles of the plant to the beach area, and 10 percent came from
within 10 miles of the plant. On weekends, 3 percent of all beach area
users came from within the 5-mile radius and 7 percent from within the
10-mile radius. On weekdays, the results are 6 percent from within 5
miles and 14 percent from within 10 miles of the site.

The survey results indicate that the daily beach population is made up
primarily of "daily transients" with only a relatively small percentage of
the area permanent and seasonal populations using the beach area parking
lots. Since the percentage of permanent residents using the beach area
parking lots is small, the total capacity of lots was attributed to the daily
transient population category.
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e. Other Activities
1. Seabrook Greyhound Park

A major commercial dog race track, Seabrook Greyhound Park, is located
2%, miles west of the site. The facility operates year-round according to
the following schedule (as of October 1979):

Evening Activity Races scheduled nightly, except Sundays, from
7:45 to 11:00 p.m.

Daytime Activity Races scheduled on Tuesdays and Thursdays
between 1:15 and 4:00 p.m. and on Saturday
between 12:00 noon and 4:00 p.m.

Track attendance data from January 1977 to September 1979 was
reviewed. Highest recorded attendance during this 33-month period was
on September 1, 1979, with an evening attendance of 7,027 persons.
Observation of the facility on this day indicated that the track's parking lot
with approximately 3,100 spaces was nearly full. Table 2.1-11 provides a
summary of peak monthly attendance at this facility. The peak capacity of
the track is estimated at 7,500 persons.

Route 1

Route 1 is a major north-south artery located in the 0- to 10-mile study
area. A variety of commercial uses exist along Route 1 including
shopping centers, gas stations, restaurants and fast food chains, motels,
automobile dealers and repair shops, taverns, gift shops, and building
supply stores. Shopping centers found along this route have the greatest
concentrations of vehicles. Six shopping centers were identified along
Route 1 within the 10-mile radius. These major shopping facilities
include:

Vehicles parked at these facilities were recorded for ten days during the
summer of 1979. Observations were made between 1:00 and 5:00 p.m. on
both weekday and weekend periods. The maximum number of vehicles
observed, as noted above, was less than the lot capacity estimates.
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Lot
Vehicle
Distance/ Capacity Max
Shopping Center Direction Estimate = Observed
Seabrook Plaza W/0-1 mi 710 265
Seabrook Southgate SW/1-2 mi 730 460
Convenience Shopping  2/3-4 mi 50 22
Center
Hampton Court N/4-5 mi 750 67
(lacks major tenant)
North Hampton Village = N/5-6 mi 140 66
Shopping Center
Southgate Plaza NNE/9-10 mi 550 286

Recreational Boating

Recreational boating is prevalent in the summer months in the Hampton
Harbor vicinity. Observations of occupied boats (moving and stationary)
within the 3,000-foot station exclusion area (Brown's River and Hunts's
Island Creek), within a 2-mile radius (Hampton and Blackwater Rivers),
and an approximate 5- to 10-mile radius in the Atlantic Ocean were made.
Fifty-two observations were made during the summer of 1979 between
1:00 and 4:00 p.m. on both weekdays and weekends of the waters within
the 5-mile radius. These observations are summarized on Table 2.1-12.

Only three boats were observed on three dates during the summer in
Brown's River within the 3,000-foot exclusion zone of Seabrook Station.

No occupied boats were observed on Hunt's Island Creek, the Boston and
Maine Railroad Landing, Farm Dock Landing, and Walton Landing.
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Boating activity on the Hampton and Blackwater Rivers within a 2-mile
radius of Seabrook Station was concentrated within their lower stretches
in the Hampton Harbor area. Many of the moving boats observed in
Hampton Harbor were either departing for or returning from the Atlantic
Ocean. The average weekend observation was 5 occupied boats on the
Hampton River and one occupied boat on the Blackwater River. With the
exception of the larger, charter deep-sea fishing vessels, the boats
observed were small or medium-sized power boats. Few sailboats and no
water skiers were observed in this area.

Boating activity in the Atlantic Ocean was largely concentrated within 2
or 3 miles of Hampton Harbor inlet. It is highly probable that many of the
sailboats, which accounted for roughly half of all boats observed in the
Atlantic, originated at points either north (Portsmouth) or south (Ipswich,
Gloucester) of Hampton Harbor. No sailboats were observed in Hampton
Harbor.

Boating activity was greatest on warm, sunny weekends and holidays.
The largest number of boats observed within the 5-mile radius in the
Atlantic Ocean was estimated to be 300. The average weekend
observation during the summer in the Atlantic Ocean within 5 miles of
Seabrook Station was 95 boats.  Weekday boating activity was
substantially less than weekend activity.

Boating activity in the 5- to 10-mile area is concentrated on the
Merrimack River, approximately 6 to 7 miles south from Seabrook
Station, and in Rye Harbor about 9 miles northeast of Seabrook Station.
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Major Manufacturing

An inventory of major employers was undertaken for the 10-mile study
area. Inventory work undertaken relates to populations associated with
major manufacturing and industrial facilities. Four primary sources of data
were used: (1) Directory of Massachusetts Manufacturers: 1981-82
Edition, George D. Hall Company, 1981, (2) Directory of New England
Manufacturers: 1980, New England Council, 1980, (3) MacRae's New
Hampshire State Industrial Directory: 1982, MacRae's Blue Book, Inc.,
1981, and (4) "Exeter, N.H. Industrial & Manufacturer's Guide and Exeter
Grown Products," Exeter Area Chamber of Commerce, 1981. Local
telephone directories and limited telephone contacts were made to locate
major employers. Major employers were defined as facilities listed in the
manufacturers' guides.

Table 2.1-13 is a listing of the "major employers" with their associated
reported employment levels. Figure 2.1-21 shows the distribution of this
total major employer population within the 10-mile study area.
Employment related to small manufacturing, commercial retail, and
service-type business is not in this estimate.

Within the 0- to 5-mile radius, there are an estimated 3,547 employees
associated with major industrial or manufacturing firms. The number of
employees in the 5- to 10-mile radius is estimated to be 6,707. Therefore,
in the 0- to 10-mile radius, there are an estimated 10,254 employees. Over
50 percent of these employees are located in a 3-mile ring (between the 4-
and 7-mile radii) in the following sectors: WSW, SW, SSW, and S. This
area includes the towns of Newburyport, Amesbury, and Salisbury. A
total of about 18 percent of the estimated number of employees work in
Seabrook, NH in a 2-mile ring (between the 1- and 3-mile radii) in the W,
WSW, SW, and S sectors.
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Educational Facilities

Information on the location of schools was developed for the 10-mile
study area. An estimate of population for each facility was developed
based on current levels of staffing and enrollment. Table 2.1-14
summarizes this information, while Figure 2.1-22 indicates the
distribution of the total school population within 10 miles of the site. It
indicates a total school population of 6,020 at 18 facilities within 0 to 5
miles of the site and an additional population of 15,469 at 53 facilities
within the 5- to 10-mile radius.

Information on schools was obtained from directories prepared by New
Hampshire's and Massachusetts' Departments of Education (i.e., Education
Directory, Student Enrollment, 1977 School Population by Massachusetts
Department of Education and Education Directory 1978-79 and Park II
1978 Student Enrollment by the New Hampshire Department of
Education). Their directories provided enrollment figures for both public
and approved nonpublic facilities. Local telephone directories were also
used to identify other preschool and special schools. Telephone surveying
of most school district offices and a number of schools directly was also
undertaken.

Medical-Related Facilities

Information on the location and capacities of major medical- related
facilities, including hospitals and nursing homes, was collected for the
area within 10 miles of Seabrook Station. Table 2.1-15 provides a
summary of the medical-related facilities including the estimated bed
capacities and staffing at these facilities. The distribution of this estimated
medical-related population is shown on Figure 2.1-22. The majority of the
medical-related population within the 10-mile radius is found within the 5-
and 10-mile radii. Approximately 10 percent (or 329 persons) of the total
estimated medical-related population is located within a 5-mile area and
90 percent (or 3,146 persons) within 5 to 10 miles. Hospital staff were
included in the estimates of this medical-related population estimate.
However, estimates of visitors and other personnel were not included in
the total estimate. Sources of information included the United States
Health Systems Agency in Concord, New Hampshire, health planning
services directories, and communication with many other facilities.
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f. Seasonal Transients (10 to 50 miles)

For the area between 10 and 50 miles from the site, transient population elements
have been investigated. Data at a level of detail similar to the information
presented for the area within 10 miles are not readily available. This section
describes the information on transient populations by state. For each of the three
states - Maine, New Hampshire and Massachusetts - seasonal transient population
data were investigated. Seasonal transient population data were examined for
three components: beach users, campers and occupants of seasonal dwellings.
Daily employment movements were assumed to correspond to commutation of
the work force from residential locations to places of employment. Emphasis is
placed on the seasonal transient element due to the recreational use of much of the
study area.

1. Seasonal Transients (Maine)

(a) Swimming or Beach Use

The portion of Maine within 50 miles of the site comprises about
75 percent of York County's land area. A report entitled Maine
Comprehensive QOutdoor Recreation Plan (1978) describes
recreational activities in various parts of the state. York County
and a southern portion of Oxford County comprise what is referred
to in this report as the Southern Maine District (Southern Maine
Regional Planning Commission Area). Approximately 53 percent
of the Southern Maine District is within the 50-mile study area.
The report indicates that 57,862 feet of municipal and 8,975 feet of
private beach exist in the planning district. Much of the summer
beach activity occurs along the coast of York County where
several of Maine's major beaches are located. Major York County
beach areas include Old Orchard Beach, Ogunquit, Kennebunk,
Kennebunkport, and Biddeford. A beach-capacity estimate was
made by applying a standard of two feet of beach shoreline per
person or 33,418 persons.




SEABROOK
STATION

UFSAR

SITE CHARACTERISTICS Revision 10
Geography and Demography Section 2.1
Page 23

(b)

(©)

Camping

The Maine Comprehensive Outdoor Recreation Plan also indicates
that approximately 4,808 campsites exist in the York County-
Southern Oxford County area. This estimate excludes summer
camps. Applying a standard of four persons per campsite results in
an estimated camping population of 19,232 persons in the entire
southern Maine planning district. About half of the southern
district's land area is included within the 50-mile study area. Thus,
for estimating purposes 53 percent or 10,195 persons are located
within the York County sectors within the 50-mile radius. The
Maine Comprehensive Outdoor Recreation Plan estimates "peak
day camping demand" at less than capacity with 6,717 persons for
1980 and 7,464 persons for 1990.

Seasonal Residents

An estimate of the seasonal resident population was developed
based on the 1970 U.S. Census of Housing data. An estimate of
the seasonal resident population was developed by applying an
average occupancy factor of 7.6 persons per "vacant-seasonal and
migratory" dwelling unit. This is the weekend occupancy factor
which was determined from a 1978 survey conducted in the
Hampton, Seabrook, and Salisbury beach area. It was estimated
that 7,030 of the 9,373 "seasonal units" reported were within the
portion of Maine included within the 50-mile radius. This estimate
was based on an equal area allocation approach. The estimated
seasonal resident population is 53,428 persons within this same
area. Table 2.1-16 presents 1970 U.S. Census of Housing data on
vacant-seasonal and migratory units for counties in Maine, New
Hampshire, Massachusetts, and Vermont. All or portions of these
counties are included within the 50-mile radius. Figure 2.1-24
shows the estimated size and distribution of this seasonal resident
population.
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(d)

General Employment Patterns

Daily transient population movements related to the work force
also occur in this area. It is assumed that the primary movements
of work force populations are to urban centers. The most densely
developed areas within the 50-mile radius in York County include
Biddeford, Sanford, Kittery, Berwick and South Berwick,
Kennebunk, and Kennebunkport. A 1972 report entitled Future
Land Use Plans, prepared by the Southeastern New Hampshire
Regional Planning Commission (SNHRPC), indicates that a large
part of the Southeastern New Hampshire region labor force' works
in Maine, particularly at the Portsmouth Naval Shipyard, which is
in Kittery.

Table 2.1-17 is a summary of employment statistics by place of
residence for the counties within the 50-mile radius. Figure 2.1-25
shows the distribution of 1970 employment by place of residence
based on equal area allocation. Total employment estimated in this
manner for the 50-mile radius is 1,328,320 workers. Total
employment in York County, Maine increased from 31,191 in
1940 to 44,780 in 1970.

" Towns included in the region are Epping, Fremont, Brentwood, Newfields, Exeter, East Hampton, South
Hampton, Kensington, Hampton Falls, Seabrook, Stratham, Greenland, Newington, Portsmouth, Rye and North

Hampton.
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2. Seasonal Transients (New Hampshire)
(a) Swimming or Beach Use

A detailed estimate of the seasonal and daily transient populations within
10 miles of the site was presented above. Major transient populations in
this area were associated with the beach areas of Seabrook and Hampton,
New Hampshire and Salisbury, Massachusetts. The remainder of the New
Hampshire coast is also subject to seasonal shifts in the population. For
example, the "swimming" or beach area population for the remainder of
the coastal area from Wallis Sands State Beach in Rye to New Castle is
estimated at 4,873 to 14,058 persons in a report entitled Public Shorefront
Access Planning Process for the State of New Hampshire (June 1978) by

the Strafford Rockingham Regional Council.

(b)

(©)

Camping

The 1977 New Hampshire Outdoor Recreation Plan indicates that
approximately 6,180 campsites exist in Planning Regions 2, 5, and
6 which are contained in the area within 50 miles of the site
(Reference 8). It is estimated by equal area allocation that
approximately 2,441 campsites exist within 10 to 50 miles of the
site. Applying a standard average occupancy factor of four
persons per campsite results in an estimated camping population of
9,764 persons within the 10- to 50-mile radius.

Seasonal Residents

It is estimated by equal area allocation that about 41 percent or
10,013 of the 24,251 vacant-seasonal and migratory units reported
in the 1970 U.S. Census of Housing for Carroll, Belknap,
Merrimack, Hillsborough, Strafford and Rockingham counties
were in the 10- to 50-mile portion of New Hampshire. An
occupancy factor of 7.6 was applied to the seasonal units in the 10-
to 50-mile study area to estimate the size and distribution of the
seasonal resident population.  Thus, the seasonal resident
population for this area of New Hampshire is estimated at 76,099
persons.
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(d) General Employment Patterns

Daily work force population shifts also occur in New Hampshire.
Major employment centers in the 10- to 50-mile portion of New
Hampshire include Manchester, Nashua, Concord, Salem, Derry,
Goffstown, Milford, Wilton, Suncook, and Penacook. Some
employment shifts from New Hampshire to Massachusetts and
southern Maine likely exist. No detailed information of the types
of daily work force employment shifts was available. Table 2.1-17
indicates that total employment in Belknap, Carroll, Hillsborough,
Merrimack, Rockingham and Strafford counties increased from
125,224 in 1940 to 232,131 workers in 1970.

3. Seasonal Transients (Massachusetts)

(a)

(b)

Swimming or Beach Use

The seasonal transient population within Massachusetts and the
10- to 50-mile radius of the site is significantly influenced by the
permanent population within this same area. For example, the
permanent population of the Boston Metropolitan Area and
Lawrence, Haverhill, and Lowell, as well as persons in other less
densely settled communities may use the nearby coastal beaches.

Camping

A 1978 report entitled Massachusetts Outdoors provided the basis
for estimating the camping population within the 50-mile radius.
All or portions of four "recreation demand study regions" are
within the 50-mile radius (e.g., regions 3, 4, 5, and 6). Based on
equal area allocation, an estimated 5,887 campsites exist in this
area. Applying four persons per campsite results in an estimate of
23,548 campers in the region.
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(©)

(d)

Seasonal Residents

It is believed that a large shift in the summer seasonal and seasonal
resident populations occurs in the coastal communities from
Newburyport (5 miles) to the Rockport-Gloucester area (12 miles).
It is estimated that 5,140 of the 19,229 "vacant-seasonal and
migratory units" reported in the 1970 U.S. Census of Housing for
Essex, Middlesex, Suffolk, Norfolk, Plymouth, and Worcester
Counties were within the 10- to 50-mile radius of the site. About
67 percent or 3,419 of these estimated units are in Essex County.

A large concentration of seasonal residences exists in the Plum
Island beach community in Newburyport. It is believed that the
majority of seasonal units in Essex County exist along the coast
between Plum Island and the Rockport- Gloucester area. The total
seasonal resident population for the 10- to 50-mile area of
Massachusetts is estimated at 39,064 persons.

General Employment Patterns

Shifts in the daily work force population occur in this same area.

The major shifts are believed related to workers commuting to the
major urban areas noted above. The largest shift would be related
to work force population commuting into the Boston-Route 128
area. Total employment in Essex, Middlesex, Norfolk, Plymouth,
Suffolk, and Worcester counties was 1,175,766 in 1940 and
1,803,919 workers in 1970.
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2.1.3.4

Estimate of Peak Population

Table 2.1-18 presents a summary of the total peak summer transient population
within 10 miles of the site. As indicated in Table 2.1-18, the peak summer
weekend day transient population, including seasonal residents, overnight
visitors, and daily transients, is estimated at about 84,366 for the 5-mile radius
and approximately 32,622 for the 5- to 10-mile area. Figure 2.1-25 shows the
distribution of this estimated summer peak weekend transient population.
Figure 2.1-26 is a similar figure showing an estimate and distribution of the
summer weekday transient population. This estimate assumes that both lot and
street-type beach area parking would be at 43 percent capacity as estimated for
the weekend condition including the estimate of the manufacturing work force
(based on the maximum number of vehicles observed in lots within the 5-mile
radius on a weekday on 7/20/79). The estimate reflects highest weekday count of
46 weekdays between June and September for which data was included. The
summer weekday transient population is estimated at 57,553 for the 0- to 5-mile
area and 81,041 within 10 miles.

A number of other facilities exist in the vicinity of the site. Table 2.1-13,
Table 2.1-14, and Table 2.1-15 provide information including estimated
populations for medical-related facilities (e.g., hospitals and nursing homes),
schools, and other facilities. Estimated peak populations associated with such
facilities were not included in the peak summer population estimate indicated in
Table 2.1-18 and Figure 2.1-26 and Figure 2.1-27 since it is assumed that these
people are included in other categories (e.g., permanent population) or the
facilities (e.g., schools) are not operating during summer weekends.

Low Population Zone (LPZ)

The low population zone for the Seabrook Station site is defined as a circle with a radius of 1.25
miles. The center of the circle is located among site structures, approximately 250 feet
southwest of the reactor containment.
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Three considerations apply in the selection of the LPZ in accordance with 10 CFR Part 100. The
first is that the low population zone " ...contains residents, the total number and density of which
are such that there is a reasonable probability that appropriate protective measures could be
taken on their behalf in the event of a serious accident." This requirement is satisfied by the
specified LPZ. The second consideration of 10 CFR Part 100 requires that the specified whole
body and thyroid dose limits be met. This requirement is also satisfied by the specified low
population zone. The third consideration is that the population center distance must be at least
one and one-third times the distance from the reactor to the outer boundary of the LPZ. It is this
consideration which sets the size of the low population zone at a radius of 1.25 miles since the
closest distance to an assumed population center, namely the Hampton Beach area, is 1.67 miles
(see Subsection 2.1.3.5).

Figure 2.1-28 is a map which shows the low population zone. The major roadway which
traverses the low population zone is U.S. Route 1 which is a north-south road to the west of the
site. Portions of several feeder roadways to U.S. Route 1 are also included in the low population
zone. There are no roadways which permit traveling through the low population zone in an east-
west direction.

There is one railway which traverses the low population zone in a north-south direction. This is
a spur owned by the Boston and Maine Railroad. The line terminates 6 miles to the south and is
used infrequently.

There is one school within the low population zone boundary, the Seabrook Elementary School,
located on Walton Road south of the site near the outer edge of the LPZ. The 1978 enrollment
of this school was approximately 740. A list of all schools within a distance of 10 miles from the
site is shown on Table 2.1-14. There are no other institutions, such as hospitals or prisons,
within 5 miles of the site. The closest hospital to the site is the Amesbury Hospital, located
about 5% miles to the southwest.

The Bailey Division of USM Corporation is inside the low population zone at about 1 mile west-
southwest of the site. About 1,000 people are employed there. Several commercial
establishments, such as shops, retail stores, and restaurants, are located along the section of U.S.
Route 1 which passes through the low population zone. Two shopping centers are located within
the low population zone along Route 1. One is about 1 mile to the west, and the other is "4 mile
to the southwest.
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The major beaches in the area are outside the low population zone. They are located east of
Route 1A in Salisbury, Massachusetts and Seabrook and Hampton, New Hampshire. The
seasonal homes and lodging facilities are also primarily located along the coast outside the LPZ.
A portion of Hampton Harbor and sections of several tidal brooks and rivers are located within
the LPZ. None of these is a major shipping route. However, these waters are used for
recreation, principally during the summer. Population estimates for the beach areas are
discussed in Subsection 2.1.3.3.

The other major recreational facility in the area is the greyhound racing track in Seabrook. This
facility is outside the low population zone 2 miles west of the site.

Table 2.1-19 presents permanent population estimates for the years 1983 and 2025 and for 10-
year periods from 1980 through 2020 for the low population zone. Figure 2.1-29 and
Figure 2.1-30 show the projected resident population within the low population zone for the
years 1983 and 2025, respectively. Transient population data for the low population zone are
presented in Table 2.1-20. These population estimates for the permanent population were
derived in the same manner as discussed in Subsection 2.1.3.1.

2.1.3.5 Population Center

The closest municipality with a current population of 25,000 or more people is Portsmouth, New
Hampshire. This city is located approximately 12 miles north-northeast of the site. Available
projections (Reference 2) for this city indicate that the population will increase at a relatively
slow rate.

Amesbury, Massachusetts, 4 miles south-southwest of the site, had a 1970 population of about
11,000. The estimated 1985 population for Amesbury is 19,000 (Reference 3). Continued
growth of Amesbury could result in that municipality becoming a population center during the
life of the station. Newburyport, Massachusetts with a 1970 population of about 16,000 is
located about 6 miles south-southwest of the site. Its growth is projected to be less than that of
Amesbury with an estimated population of about 17,000 in 1985 (Reference 3).

The transient population in the vicinity of the site is sufficiently large that the Atomic Licensing
Appeal Board, in the course of construction permit proceedings, directed that the beach area to
the east of the site be considered the population center (Reference 7). The Board ruled that
Route 1A to the east of the site serves as the real boundary of the populated areas. The area
between the site and Route 1A to the east is largely marshland and provides a buffer between the
site and the roadway. It is concluded that the population center should continue to be bounded
by Route 1A and the population center distance should remain at 1.67 miles.
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2.1.3.6 Population Density

Subsections 2.1.3.1 and 2.1.3.2 describe the methods used for estimating population distribution
within 50 miles of the site. Figure 2.1-31 is a plot of the cumulative resident population to a
distance of 50 miles for 1983, the projected year of plant startup. For comparison purposes, the
population resulting from a uniform density of 500 persons per square mile is also shown on
Figure 2.1-31. Table 2.1-21 indicates the cumulative population density out to 50 miles from the
site for the permanent resident population. The maximum population density for 1983 is 532
persons per square mile.

Figure 2.1-32 shows the projected resident population to a distance of 50 miles from the site for
the year 2025, the approximate end of the useful life of the facility. These values are compared
with the population resulting from a uniform distribution of 1,000 persons per square mile. The
maximum cumulative density of year 2025 is projected to be 1,155 persons per square mile as
shown in Table 2.1-21.
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1.2 GENERAL PLANT DESCRIPTION

1.2.1 Site Characteristics

1.2.1.1 Location

Seabrook Station is located on the western shore of Hampton Harbor in Rockingham County, in
the township of Seabrook, New Hampshire. It is approximately 11 air miles south of
Portsmouth, New Hampshire and 2 miles west of the Atlantic Ocean. The site coordinates are
70 degrees, 51 minutes, 05 seconds west longitude, and 42 degrees, 53 minutes, 53 seconds north
latitude. The Universal Transverse Mercator Coordinates of the site are 348,970 meters east and
4,751,090 meters north. Figure 2.1-4 shows the plant arrangement and its surroundings.

1.2.1.2 Size and Ownership

Seabrook Station is owned by a group of utilities that are signatories to the Joint Ownership
Agreement and that are hereafter referred to collectively as the Joint Owners. Public Service
Company of New Hampshire (PSNH) was formerly the principal owner of Seabrook Station and,
through its New Hampshire Yankee Division, was responsible for the managing agent functions
in accordance with the Operating License. However, pursuant to a plan of reorganization for
PSNH approved by the United States Bankruptcy Court, PSNH became a wholly-owned
subsidiary of Northeast Utilities (NU) on June 5, 1992. On that same date, PSNH's ownership
share of Seabrook Station was transferred to another subsidiary of NU, the North Atlantic
Energy Corporation (NAEC). As part of that plan of reorganization, and in accordance with the
approval granted by the NRC in Amendment 10 to the Operating License, PSNH's managing
agent responsibilities were transferred to the North Atlantic Energy Service Corporation (North
Atlantic), another wholly-owned subsidiary of NU, on June 29, 1992.

In 1996, the New Hampshire Legislature adopted the Electric Utility Restructuring Act
(“EURA”), RSA 374-F with the overall public policy goal of developing a more efficient
industry structure and regulatory framework. In accordance with EURA, the New Hampshire
Public Utilities Commission (“NHPUC”) required NAEC to sell its ownership shares in
Seabrook Station through a public auction. Seven other Joint Owners joined NAEC in the
auction process. Through the auction process, the Selling Owners transferred their respective
operating and ownership shares to FPL Energy Seabrook, LLC (“FPLE Seabrook™). As part of
the transfer of ownership, and in accordance with the approval granted by the NRC in
Amendment 86 to the Operating License, North Atlantic’s managing agent responsibilities were
transferred to FPLE Seabrook on November 1, 2002.

The Seabrook Station site includes as a minimum the land within a 3000-foot radius of the two
reactor building centerlines. The site, for purposes of ownership, is described as two lots. Lot 1
includes the land for the station buildings of Units 1 and 2 and the North Access Road. It
corresponds closely with the controlled area boundary except for the access road. Lot 1 is owned
by the Joint Owners in proportion to their ownership shares in the project as a whole.
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The remainder of the site, Lot 2, is owned by FPLE Seabrook. Certain station structures and
facilities are located on Lot 2. Easements for access, construction, operation and maintenance of
the station facilities on Lot 2 are granted to the Joint Owners by FPLE Seabrook. Covenants and
easements, including all rights and authority to determine activities as necessary to qualify the
site as an "exclusion area" as defined in 10 CFR 100, have been assigned by NAEC and North
Atlantic to FPLE Seabrook. Figure 1.2-1, Sheet 2 shows the ownership boundaries for lots
I and 2.

1.2.1.3 Access

The site is bounded on the north, east and south by marshland. The only access to the site is
from the west via two roads, both entering from U.S. Route 1. A railroad spur enters the site
from the Boston and Maine Railroad track, located west of the station (see Figure 1.2-1, Sheet 1).
All access to the site is under the control of FPLE Seabrook.

1.2.14 Geology

The site area is characterized by broad open areas of level tidal marsh, dissected by numerous
tidal creeks and man-made linear drainage ditches, interrupted locally by wooded "islands" or
peninsulas which rise to elevations of 20 to 30 feet above sea level.

The station buildings are placed on or in a gneissoid phase of the Newburyport quartz diorite
intrusive.  Newburyport is a hard, strong crystalline igneous rock consisting of a
medium-to-course-grained quartz diorite matrix intimately enclosing inclusions of dark gray,
fine-grained diorite.

A detailed discussion is presented in Section 2.5.

1.2.1.5 Seismology

The most severe earthquakes effects experienced by the site were Intensity VI (MM), as
estimated by isoseismal lines from two offshore earthquakes in 1727 and 1755. The ground
acceleration associated with the Safe Shutdown Earthquake was selected as 0.25 g.

A detailed discussion is presented in Section 2.5.

1.2.1.6 Meteorology

The site is located about two miles from the open Atlantic Ocean resulting in a definite maritime
influence on the general climate. Winter temperature extremes are tempered by the relatively
warmer water, and summer temperatures are moderated by a sea breeze. Precipitation amounts
are uniform throughout the year, with an occasional heavy rainfall during a northeast storm. The
site is not usually subjected to the full strength of east coast hurricanes. Such storms usually
move either offshore or inland before they reach the Seabrook latitude.
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A detailed discussion is presented in Section 2.3.

1.2.1.7 Hydrology

The site is located on the western side of the Hampton Harbor estuary on a peninsula of land
which is bordered on the north by the Browns River and on the south by Hunts Island Creek.
Surface drainage of natural precipitation from the peninsula is into these two tidal streams. The
mean tidal range of Hampton Harbor is about 8.6 feet, varying from 4 feet below to 4.6 feet
above mean sea level. The critical flood elevations at the site result from the probable maximum
hurricane occurring simultaneously with the standard project storm. All safety-related systems
and components are protected by structures which surround them, or by being located above the
maximum stillwater level on the plant grade. Structures and components subject to wave runup
are adequately protected to maintain the integrity of their functions.

A detailed discussion is presented in Section 2.4.

1.2.2 Facility Arrangement

1.2.2.1 General Arrangement

The arrangement of the major structures on the site is shown on Figure 1.2-1. The general
arrangements of the individual structures shown in Figures 1.2-2 through 1.2-59 are provided for
historical purposes only.

The major structures associated with Seabrook Station are the containment structure,
containment enclosure, Primary Auxiliary Building, Fuel Storage Building, Waste Processing
Building, Control Building, Diesel Generator Building, Turbine Building, Circulating Water
Pumphouse, Service Water Pumphouse, Administration and Service Building, Emergency
Feedwater Pump Building, cooling water tunnels, ocean intake structures, ocean discharge
nozzles, Ultimate Heat Sink Cooling Tower, Chlorination Building, Fire Pumphouse, and Steam
Generator Blowdown Recovery Building.

1.2.2.2 Containment Structure

The containment structure, Figure 1.2-2, Figure 1.2-3, Figure 1.2-4, Figure 1.2-5, Figure 1.2-6,
completely encloses a Reactor Coolant System, and is a seismic Category I reinforced concrete
structure in the form of a right vertical cylinder with a hemispherical dome and flat foundation
mat founded on bedrock. The inside face is lined with a welded carbon steel plate, providing a
high degree of leak tightness. A protective 4-ft thick concrete mat that forms the floor of the
Containment protects the liner over the foundation mat. The containment structure provides
biological shielding for normal and accident conditions. The approximate dimensions of the
Containment are:
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Inside diameter 140 ft
Inside height 219 ft
Vertical wall thickness 4ft6in.and 4 ft 7 Y2 in.
Dome thickness 3ft61/8in.
Foundation mat thickness 10 ft

Containment penetrations are provided in the lower portion of the structure, and consist of a
personnel lock and an equipment hatch/personnel lock, a fuel transfer tube and piping, electrical,
instrumentation, and ventilation penetrations.

The Containment is designed to withstand all credible conditions of loading, including normal
loads, construction loads, test loads, severe environmental loads and extreme environmental and
abnormal loads. The maximum design pressure is 52 psig. The maximum liner temperature
associated with the design pressure response is 271°F.

Detailed discussions are presented in Subsections 3.8.1, 3.8.2 and 6.2.1.

1.2.2.3 Containment Enclosure

The containment enclosure, Figure 1.2-2 Figure 1.2-3, Figure 1.2-4, Figure 1.2-5, Figure 1.2-6,
surrounds the containment structure and is designed in a similar configuration as a vertical right
cylindrical seismic Category I, reinforced concrete structure with dome and ring base. The
approximate dimensions of the structure are: inside diameter, 158 ft; vertical wall thickness,
varies from 1 ft, 3 in. to 3 ft; and dome thickness, 1 ft, 3 in.

The containment enclosure is designed to entrap, filter and then discharge any leakage from the
containment structure. To accomplish this, the space between the containment enclosure and the
containment structure, as well as the penetration and safety-related pump areas, are maintained at
a negative pressure following a loss-of-coolant accident by fans which take suction from the
containment enclosure and exhaust to atmosphere through charcoal filters. To ensure air
tightness for the negative pressure, leakage through all joints and penetrations has been
minimized.

Additional information is presented in Subsections 3.8.4 and 6.2.3.
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1.2.2.4 Primary Auxiliary Building

The Primary Auxiliary Building, Figure 1.2-7, Figure 1.2-8, Figure 1.2-9, Figure 1.2-10,
Figure 1.2-11, Figure 1.2-12, Figure 1.2-13, Figure 1.2-14, is a seismic Category I, reinforced
concrete structure which is located adjacent to the containment structure, and contains most of
the auxiliary systems for the Reactor Coolant System. Those systems whose major components
are in the Primary Auxiliary Building include the Chemical and Volume Control, Primary
Component Cooling, Sample, Low Pressure Safety Injection, Residual Heat Removal and
Containment Spray Systems.

The residual heat removal and containment spray pumps and their associated heat exchangers are
located in water tight compartments in the northern part of the Primary Auxiliary Building. The
compartments are isolated from the rest of the Primary Auxiliary Building by concrete walls to
preclude flooding the pumps due to a rupture anywhere else in the building. The containment
spray pumps are located below grade to satisfy net positive suction head requirements.

Additional information is presented in Subsection 3.8.4.

1.2.2.5 Fuel Storage Building

The Fuel Storage Building, Figure 1.2-15 and Figure 1.2-21, is a seismic Category I reinforced
concrete structure which houses a new fuel vault and a spent fuel pool. The new or unused fuel
is stored in the new fuel vault prior to its use in the core. It is transported into the Containment
by an underwater conveyor system. The spent fuel is transferred back from the Containment in
the same manner, and is stored in the spent fuel pool where the pool water provides cooling and
shielding.

Additional information is presented in Subsection 3.8.4.

1.2.2.6 Waste Processing Building

The Waste Processing Building, Figure 1.2-22, Figure 1.2-23, Figure 1.2-24, Figure 1.2-25,
Figure 1.2-26, Figure 1.2-27, Figure 1.2-28, Figure 1.2-29 and Figure 1.2-30, is seismic Category
I, reinforced concrete and structural steel. It houses the Liquid and Gas Waste Processing, Boron
Recovery and Solid Waste Systems.

The building contains systems to process radioactive gases, liquids and solids. The gases are
processed through charcoal delay beds to provide for iodine removal and radioactive decay of the
noble gases. Liquids are processed in demineralizer skids, and can be recycled back into the
plant or released if low enough in activity. Evaporators, installed as plant design, are available
as an alternate method of processing liquids. Solids are normally stored in various containers
and stored on site prior to shipment offsite for burial. The plant contains equipment designed to
solidify waste which may be used to process solid waste prior to shipment off site.

Additional information is presented is Subsection 3.8.4.
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1.2.2.7 Control Building

The Control Building, Figure 1.2-31, Figure 1.2-32 and Figure 1.2-33, is a seismic Category I,
reinforced concrete structure which includes an electrical equipment room which houses the
switchgear, batteries, rod drive controls, and rod drive M-G sets, a cable spreading room and a
control room.

Additional information is presented in Subsection 3.8.4.

1.2.2.8 Diesel Generator Building

The Diesel Generator Building, Figure 1.2-34, Figure 1.2-35 and Figure 1.2-36, is a seismic
Category I, reinforced concrete structure which houses two diesel generators together with their
auxiliary equipment and two diesel generator fuel oil storage tanks.

Additional information is presented in Subsection 3.8.4.

1.2.2.9 Turbine Building

The Turbine Building, Figure 1.2-37, Figure 1.2-38, Figure 1.2-39, Figure 1.2-40, Figure 1.2-41,
Figure 1.2-42, Figure 1.2-43, Figure 1.2-44, and Figure 1.2-45, is a nonseismic Category I
structure which houses a turbine generator and associated condensers, pumps and feedwater
heaters. The lube oil, secondary component cooling and service and instrument air systems are
also located in the Turbine Building.

1.2.2.10 Circulating Water Pumphouse

The Circulating Water Pumphouse, Figure 1.2-46, Figure 1.2-47 and Figure 1.2-48, is a
non-seismic Category I structure located approximately 160 feet east of the containment
structure. It is composed of a forebay and three bays with a circulating water pump in each.
Each pump bay also has one traveling screen. The three pumps supply cooling water to the
condensers.

Additional information is presented in Subsection 10.4.5.

1.2.2.11 Service Water Pumphouse

The Service Water Pumphouse, Figure 1.2-46, Figure 1.2-47, and Figure 1.2-48, is a seismic
Category I structure which is adjacent to the Circulating Water Pumphouse. It contains the four
service water pumps which are available for normal operation and for post-accident cooldown.

Additional information is presented in Subsection 3.8.4.
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1.2.2.12 Administration and Service Building

The Administration and Service Building, Figure 1.2-49 and Figure 1.2-50, is a non-seismic
Category I structure which is located adjacent to the Turbine Building. It houses the
administrative offices, store room, water treatment plant, auxiliary boilers, health physics
checkpoint, chemistry laboratories, locker rooms, machine shops and other service areas. The
access to the radiologically controlled area (RCA) is made through the health physics
checkpoint.

1.2.2.13 Emergency Feedwater Pump Building

The Emergency Feedwater Pump Building, Figure 1.2-51, is a seismic Category I structure
which is located adjacent to the containment structure, and contains the emergency feedwater
pumps and emergency feedwater control valves.

Additional information is presented in Subsection 3.8.4.

1.2.2.14 Cooling Water Tunnels

The Heat Dissipation System uses once-through ocean water cooling, and is designed to provide
all heat removal requirements. The cooling water is obtained from the Atlantic Ocean and is
carried to the power plant through a 17,000 - foot long intake tunnel in the underlying bedrock,
and is returned to the ocean through a similar discharge tunnel, approximately 16,500 feet long.
The tunnels, which are nonseismic Category I, are lined with a permanent lining of cast-in-place
concrete to a 19'-0" finished inside diameter. Figure 1.2-52 and Figure 1.2-53 show the plan and
profile of the circulating water tunnels.

Additional information is presented in Subsections 9.2.5 and 10.4.5.

1.2.2.15 Ocean Intake Structures

The intake tunnel is connected to the ocean by means of three, nonseismic Category I, 9'-10%%"
finished inside diameter shafts, spaced between 103 and 110 feet apart. These shafts are located
approximately 7000 feet off the Hampton Beach shoreline in 60 feet of water. A submerged
30'-6" diameter 19" high reinforced concrete structure ("velocity cap"), Figure 1.2-54, is mounted
on top of each structure.

Additional information is presented in Subsection 10.4.5.



SEABROOK INTRODUCTION AND GENERAL DESCRIPTION OF PLANT | Revision 11

STATION General Plant Description Section 1.2
UFSAR Page 8
1.2.2.16 Ocean Discharge Nozzles

The discharge tunnel is connected to the ocean by means of eleven, non-seismic Category I,
5'-1" finished inside diameter shafts, spaced approximately 100 feet apart, located approximately
5000 feet off the Seabrook Beach shoreline in water up to 70 feet deep. A double discharge
nozzle, Figure 1.2-55, is attached to the top of each shaft to increase the discharge velocity and
diffuse the heated water.

Additional information is presented in Subsection 10.4.5.

1.2.2.17 Ultimate Heat Sink Cooling Tower

The cooling tower, Figure 1.2-56, is a seismic Category I structure that is composed of a
concrete basin, pump rooms, electrical switchgear rooms and mechanical equipment rooms. The
pump rooms house vertical centrifugal pumps.

Additional information is presented in Subsection 9.2-5.

1.2.2.18 Chlorination Building

The Chlorination Building, Figure 1.2-57 and Figure 1.2-58, is a nonseismic Category I structure
which houses sodium hypochlorite storage tanks, storage tanks and related equipment for
chlorination of circulating water piping, cooling tower and condensers. It is located south of the
discharge transition structure. Part of the building on the west end houses electrical substations,
and the east side of the building also houses a maintenance machine shop.

1.2.2.19 Fire Pumphouse

The Fire Pumphouse is a nonseismic Category I structure which houses electric and diesel-driven
fire pumps and associated controls for use in extinguishing any fire that may occur on the site.

1.2.2.20 Steam Generator Blowdown Recovery Building

The Steam Generator Blowdown Recovery Building, Figure 1.2-59, is located on the south side
of the Waste Processing Building and tank farm area, and houses the Steam Generator
Blowdown Recovery System.

1.2.2.21 SEPS Equipment Enclosures

The Supplemental Emergency Power System (SEPS) equipment enclosures, Figure 1.2-1, are
located on the south side of the Cooling Tower. These enclosures house the SEPS diesel
generators and paralleling switchgear.
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1.2.3 Reactor Systems

A detailed discussion of the various reactor systems is presented in Chapter 4.
1.2.3.1 Reactor Core

The reactor core is a multi-region cycled core. The fuel rods are slightly cold worked Zircaloy-4
or Zirlo™ tubes containing slightly enriched uranium dioxide fuel. The fuel rods are supported
by spring clip grids in a 17x17 array to form fuel assemblies. There are 193 fuel assemblies in
the core.

1.2.3.2 Reactor Vessel Internals

The reactor internals are comprised of a lower core support structure (including the entire core
barrel and neutron shield pad assembly), the upper core support structure, and the core
instrumentation support structure. The reactor internals support the core, maintain fuel
alignment, limit fuel assembly movement, maintain alignment between fuel assemblies and
control rods, direct coolant flow to the pressure vessel head, provide gamma and neutron
shielding and guide the incore instrumentation.

A detailed discussion is presented in Subsection 3.9.5.

1.2.3.3 Reactivity Control Systems

Full-length control rod assemblies and burnable neutron absorber rods are inserted into guide
thimbles of fuel assemblies for neutron control. The absorber sections of the control rods are
composed of silver-indium-cadmium cylinders encapsulated in 304 stainless steel cladding.
Within the cladding, the silver alloy rods are stacked to provide an absorber column of
142 inches. The absorber material in the fixed burnable neutron absorber rods is in the form of
borosilicate glass sealed in stainless steel tubes. Boric acid in solution in the coolant is also used
for neutron control during slow transients.

The control rod drive mechanisms are equipped with magnetic latches, which are controlled by
three magnetic coils. The latches are designed so that upon a loss of power to the coils, the Rod
Cluster Control Assembly is released and falls by gravity into the core to shut down the reactor.

Additional information is presented in Chapter 4.
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1.2.3.4 Nuclear Instrumentation

The reactor is provided with two types of monitoring systems: a system of fixed ion chambers
located symmetrically around the core outside of the reactor pressure vessel, a system of
fixed-moveable incore instrumentation and a system of safety grade excore fixed fission
chambers located symmetrically around the reactor vessel. The incore detection devices consist
of fixed self-powered platinum detectors and moveable neutron detectors. The fixed
self-powered detectors are distributed along the part of each detector assembly in the active
length of the fuel assembly. Their continuous signals, when processed, provide an ongoing flux
map. The moveable flux detectors can traverse the entire length of the instrumented fuel
assemblies to provide data from which a finely defined three-dimensional map of the neutron
flux distribution can be determined.

The Safety Grade Excore Neutron Flux Monitoring System measures thermal neutron flux and
boron dilution of the reactor vessel during operation and during and after remote safe shutdown.
This meets requirements of RG 1.97 and NUREG-0737.

Additional information is presented in Section 7.7 and Subsection 4.4.6.

1.2.4 Reactor Coolant System and Connected Systems

1.2.4.1 Reactor Coolant System

The Reactor Coolant System is composed of four steam generators, four reactor coolant pumps, a
pressurizer, reactor vessel, and pressurizer relief tank. The system is designed to transfer a
maximum thermal output of 3678 MWt (including pump heat) from the core to the steam
generators where the heat is transferred to the Secondary Steam System that drives the turbine
generator.

The Reactor Coolant System is arranged in four parallel loops, each consisting of a single steam
generator and reactor coolant pump. Water is pumped under pressure through the reactor vessel
where it picks up the thermal output of the core and to the steam generator where it gives up the
core heat. It is then recirculated by the pumps back into the reactor vessel. The pressurizer is
used to pressurize the water to 2250 psia to inhibit any boiling in the core. The core cooling
water also acts as a neutron moderator, a reflector and a solvent for a chemical neutron absorber.

A detailed discussion on this system is presented in Chapter 5.

1.2.4.2 Reactor Vessel

The reactor vessel is a cylindrical structure with a hemispherical bottom head and a flanged and
gasketed removable upper head, which houses the core, core support structures, control rod
clusters, thermal shield and other parts associated with the core. The outlet and inlet nozzles
which provide the exit of the heated coolant and its return to the vessel interior for recirculation
through the core, are located at an elevation between the head flange and the core.
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A detailed discussion is presented in Section 5.3.

1.2.4.3 Residual Heat Removal System

The Residual Heat Removal System is used to reduce the temperature of the reactor coolant at a
controlled rate from 350°F to 125°F, within 20 hours after shutdown (with all equipment
operating), and to maintain the proper reactor coolant temperature during refueling. The residual
heat removal pumps circulate reactor coolant through two residual heat removal heat exchangers,
and return it to the Reactor Coolant System through the low-pressure safety injection header.

A detailed discussion on this system is presented in Subsection 5.4.7.

1.2.5 Engineered Safety Features

The Engineered Safety Features serve to limit the potential radiation exposure to the public and
to plant personnel following an accidental release of radioactive fission products from the
Reactor Coolant 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 limits are not exceeded. The safety features consist of the following:

a. Containment Systems
1. Containment structure (including compartments)
2. Containment enclosure
3. Containment Heat Removal System (Containment Spray System)
4. Containment Isolation System
5. Combustible Gas Control System
b. Emergency Core Cooling System
c. Control room habitability systems
d. Fission Product Removal and Control Systems (Containment Enclosure and Fuel

Storage Building ESF filter systems)
e. Emergency Feedwater System.

The above systems include those portions of the Instrumentation and Protection System and
electrical power distribution system necessary for operation.
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1.2.5.1 Containment Structure

The containment structure is described in Subsection 1.2.2.2.

1.2.5.2 Containment Enclosure

The containment enclosure is described in Subsection 1.2.2.3.

1.2.5.3 Containment Heat Removal System

A Containment Spray System is utilized for post-accident containment heat removal. The
Containment Spray System is designed to spray water containing boron and sodium hydroxide
into the Containment atmosphere after a LOCA to cool it and remove iodine. The pumps
initially take suction from the refueling water storage tank and pump its contents into the
Containment atmosphere through the spray headers located in the Containment dome. After a
prescribed amount of water is removed from the tank, the pump suction is transferred to the
Containment sump, and cooling is continued by recirculating sump water through the spray heat
exchangers and back through the spray headers.

The spray is actuated by a Containment spray actuation signal that is generated at a designated
containment pressure. The system is completely redundant and can withstand any single failure.

A detailed discussion on this system is presented in Subsection 6.2.2.

1.2.5.4 Containment Isolation System

The Containment Isolation System establishes and/or maintains isolation of the containment
from the outside environment in order to prevent the release of fission products. Containment
isolation signals actuate the appropriate valves to a closed position whenever automatic safety
injection occurs or high containment pressure is experienced. Double barrier protection is
provided for all lines that penetrate the Containment boundary.

A detailed discussion on this system is presented in Subsection 6.2.4.

1.2.5.5 Combustible Gas Control System

Thermal electric hydrogen recombiners reduce the concentration of hydrogen in the post-LOCA
Containment atmosphere. A purge feature is also provided for backup control of hydrogen.

A detailed discussion of this system is presented in Subsection 6.2.5.
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1.2.5.6 Emergency Core Cooling System

The Emergency Core Cooling System (ECCS) injects borated water into the Reactor Coolant
System following a LOCA to limit core damage, metal-water reactions and fission product
release, and to assure adequate shutdown margin. 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.

The system consists of two centrifugal charging pumps, two low pressure safety injection pumps,
two residual heat removal pumps and heat exchangers, and four safety injection accumulators.
The system is completely redundant, and will assure flow to the core in the event of any single
failure.

A detailed discussion on this system is presented in Section 6.3.

1.2.5.7 Control Room Habitability Systems

The Control Building contains the building services necessary for continuous occupancy of the
control room complex by operating personnel during all operating conditions. These building
services include: HVAC services, air purification and iodine removal, fresh air intakes, fire
protection, emergency breathing apparatus, communications and meteorological equipment,
lighting, and housekeeping facilities.

A detailed discussion on this system is presented in Section 6.4.

1.2.5.8 Engineered Safety Features (ESF) Filter Systems

ESF filter systems required to perform a safety-related function following a design basis accident
are discussed below:

a. The Containment Enclosure Exhaust Filter System collects, filters and discharges
most airborne containment leakage (excluding noble gases). The system is not
normally in operation, but in the event of a LOCA, it is placed in operation and
keeps the containment enclosure (as defined in Subsection 6.2.3.2a) at negative
pressure to ensure most airborne leakage (excluding noble gases) from the
containment structure is collected and filtered before discharge to the plant vent.

b. One of two redundant charcoal filter exhaust trains is placed in operation in the
Fuel Storage Building whenever irradiation fuel not in a cask is being handled.
These filter units together with dampers and controls will maintain the building at
a negative pressure.

Detailed discussions on these systems are presented in Subsection 6.5.1.
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1.2.5.9 Emergency Feedwater System

The Emergency Feedwater System supplies demineralized water from the condensate water
storage tank to the four steam generators upon loss of normal feedwater flow to remove heat
from the Reactor Coolant System. Operation of the system will continue until the reactor coolant
system pressure is reduced to a value below which the Residual Heat Removal System can be
operated. The combination of one turbine-driven and one motor-driven emergency feedwater
pump provides a diversity of power sources to assure delivery of condensate under emergency
conditions.

A detailed discussion of the system is presented in Section 6.8.

1.2.6 Instrumentation and Controls

1.2.6.1 Reactor Trip System

The Reactor Trip System automatically initiates a reactor trip when any monitored variable or
combination of variables approaches pre-established limits. Sufficient redundancy is provided to
permit periodic testing while maintaining capability to meet single failure criteria. The Reactor
Protection System acts to shut down the reactor, close isolation valves, and initiate operation of
the Engineered Safety Features should any or all of these actions be required.

A detailed discussion on this system is presented in Section 7.2.

1.2.6.2 Engineered Safety Features Systems

This system provides the instrumentation and controls required to sense accident situations and
initiate the operation of necessary Engineered Safety Features. The system is designed to ensure
adequate redundancy and separation to provide reliable system initiation and meets single failure
criteria.

A detailed discussion on this system is presented in Section 7.3.

1.2.6.3 Other Safety Significant Systems

Instrumentation and controls are provided to actuate, control and monitor systems required for
safe shutdown. The instrumentation and controls are designed to ensure reliable operation and
meet single failure criteria.

The accident monitoring instrumentation (AMI) displays provide the information necessary for
the operators to monitor plant variables and systems during and following postulated accidents.
The AMI provides the operators the information necessary to assist in evaluating the nature of
the accident, the functioning of engineered safety features actuation systems, the plant response
to safety measures in operation and the need for additional manual action.
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Detailed discussions on these systems are presented in Sections 7.4 and 7.5.

1.2.7 Electric Power

The facility is interconnected to offsite power via three 345 kilovolt lines of the transmission
system for the New England states. The normal preferred source of power for the unit is its own
main turbine generator. The redundant safety feature buses of the unit are powered by two unit
auxiliary transformers. A highly reliable generator breaker is provided to isolate the generator
from the unit auxiliary transformers in the event of a generator trip, thereby obviating the need
for a bus transfer upon loss of turbine generator power. In the event that the unit auxiliary
transformers are not available, the redundant safety feature buses of the unit are powered by two
reserve auxiliary transformers. Upon loss of offsite power, the unit is supplied with adequate
power by either of two fast-starting, diesel-engine generators. Either diesel-engine generator and
its associated safety feature bus is capable of providing adequate power for a safe shutdown
under accident conditions with a concurrent loss of offsite power. A non-safety related
supplemental emergency power system (SEPS) is available as a backup power source to either
safety feature bus when the emergency diesel generators fail to start and load. SEPS is capable
of providing adequate power for a safe shutdown under loss of offsite power condition. A
constant supply of power to vital instruments and controls of each unit is assured through the
redundant 125 volt direct current buses and their associated battery banks, battery chargers and
inverters.

A detailed discussion on this system is presented in Chapter 8.

1.2.8 Auxiliary Systems

1.2.8.1 Fuel Storage and Handling

The reactor is refueled with equipment designed to handle spent fuel under water from the time it
leaves the reactor vessel until it is transferred into the spent fuel pool for storage. Transfer of
spent fuel under water enables the use of an optically transparent radiation shield, and provides a
reliable source of coolant for removal of residual heat. The system includes a manipulator crane
located inside the Containment above the refueling cavity, fuel transfer carriage, upending
devices, fuel transfer tube, spent fuel pool crane in the spent fuel pool area, and various devices
used for handling new fuel assemblies.

New fuel is taken from the new fuel storage vault and transferred to the Containment using the
upending devices and transfer carriage. It is then put into the core using the manipulator crane.
Spent fuel is taken out in the same manner and transferred back into the spent fuel pool for
storage.
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The new fuel is stored dry on 21-inch centers in the new fuel vault. The new fuel vault is
designed to assure a kg < 0.98 even if optimum neutron moderation is assumed. The spent fuel
racks are designed for high density fuel storage and contain neutron absorbing material to assure
a kegr < 0.95, even if no credit is taken for the soluble boron present in the water where the spent
fuel is immersed.

Detailed discussion on these systems are presented in Subsections 9.1.1,9.1.2 and 9.1.4.

1.2.8.2 Station Service Water System

The Service Water System consists of two completely independent and redundant parallel flow
trains, each supplying cooling water to a primary component cooling water heat exchanger, a
diesel generator water jacket water cooler, the secondary component cooling water heat
exchangers and the condenser water box priming pump seal water heat exchangers. Under
normal conditions, flow is supplied by pumps taking suction from a common bay of the Service
Water Pumphouse; when transfer to the Ultimate Heat Sink Cooling Tower occurs, service water
is obtained from the cooling tower basin using the cooling tower pumps.

A detailed discussion of this system is presented in Subsection 9.2.1.

1.2.8.3 Cooling System for Reactor Auxiliaries

The Primary Component Cooling Water System consists of two independent trains of pumps and
heat exchangers to remove heat from the various auxiliary systems. During normal operation,
the system circulates corrosion-inhibited demineralized water through all the heat loads
associated with primary systems. Some of these loads are the letdown heat exchanger, sample
heat exchangers, spent fuel pool heat exchanger, boric acid and waste evaporators. For a LOCA,
the system automatically isolates nonsafety-related loads and provides cooling for the residual
heat exchangers, the containment spray heat exchangers, and other safety-related loads.

A detailed discussion of this system is presented in Subsection 9.2.2.

1.2.8.4 Makeup Water System

Makeup water is processed in the water treatment plant located in the Administration and Service
Building. The water treatment plant can process water at a design flow of 150 gpm for use in
both the primary and secondary systems.

A detailed discussion of this system is presented in Subsection 9.2.3.
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1.2.8.5 Compressed Air System

The Compressed Air System consists of two separate subsystems: plant compressed air system
and containment compressed air system.

The Plant Compressed Air System consists of three compressors, intake filters,
aftercooler/moisture separators, four air receivers, two instrument air dryers, associated
instruments/controls, piping and valves. The above equipment is located in the south end of the
Turbine Building.

The Containment Compressed Air System consists of two package compressor units (including
intake filter, after cooler/moisture-separator and receiver) that discharge compressed air either to
a service air header or to an independent air dryer.

A detailed discussion on this system is presented in Subsection 9.3.1.

1.2.8.6 Ultimate Heat Sink

The ultimate heat sink is normally the Atlantic Ocean. Ocean water is supplied to the Service
Water System during normal operating and accident conditions through one of two tunnels. The
heated water is then returned to the ocean through the other tunnel.

In the unlikely event that the tunnels are unavailable, the ultimate heat sink is transferred to a
mechanical draft cooling tower. The cooling water is supplied by cooling tower pumps to the
primary component cooling water and diesel generator heat exchangers.

A detailed discussion of this system is presented of Subsection 9.2.5.

1.2.8.7 Chemical and Volume Control System

The Chemical and Volume Control System functions to control reactivity in the core by boron
addition or dilution; purify the reactor coolant by filtering, demineralizing and injecting clean
water; add chemicals for corrosion control of the reactor coolant, and supply purified water to the
reactor coolant pump seals.

The purity level in the Reactor Coolant System is controlled by continuous purification of a
letdown stream of reactor coolant. Water letdown from the Reactor Coolant System is first
cooled in two heat exchangers. It is then filtered, demineralized and degassed to remove
corrosion and fission products and is sprayed into the volume control tank.

The Chemical and Volume Control System 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.

A detailed discussion on this system is presented in Subsection 9.3.4.



SEABROOK INTRODUCTION AND GENERAL DESCRIPTION OF PLANT | Revision 11

STATION General Plant Description Section 1.2
UFSAR Page 18
1.2.8.8 Boron Recovery System

The Boron Recovery System stores and processes reactor coolant effluent and reactor coolant
grade drainage for reuse in the reactor plant or for disposal offsite. The system maximizes
recycling of effluent back to the reactor plant and minimizes the release of radioactive material
to the environment by proper cleanup and volume reduction methods. The system process is a
combination of degassification, demineralization, filtration and evaporation.

A detailed discussion on this system is presented in Subsection 9.3.5.

1.2.8.9 Air Conditioning, Heating, Cooling and Ventilating Systems

The Ventilation and Air Conditioning Systems for Engineered Safety Features and other
essential equipment rooms provide an adequate supply of tempered air to safety-related and
emergency equipment areas during accident and post-accident conditions. These Ventilation and
Air Conditioning Systems are redundant and seismically designed. The Ventilation and Air
Conditioning

Systems also provide clean ventilating air, heated or cooled when required, to all plant areas
during normal operating conditions.

Flow patterns have been established so that air in areas of low potential radioactive
contamination progress toward areas of higher potential radioactive contamination.

A Containment Recirculating Filter System provides atmospheric mixing following a LOCA, to
prevent excessive hydrogen concentrations in the dome portion of the Containment which also
provides for containment cleanup during normal plant operation. A Containment Purge System
permits purging of the Containment prior to personnel entry, after reactor shutdown, and during
refueling. An Online Purge System permits purging of the Containment periodically during
normal plant operation.

Detailed discussions on these systems are presented in Section 9.4.

1.2.8.10 Plant Fire Protection System

The Fire Protection System contains two diesel-driven and one electric motor-driven fire pumps
which supply the various hydrants, hose stations and sprinkler and spray systems. The pumps
take suction from two 500,000-gallon storage tanks. Three hundred thousand gallons of water
from each tank is dedicated for fire protection; the remainder is available for other plant use.
Standpipes and hose stations in areas containing safe shutdown equipment are also capable of
being fed from the Service Water System.

Fire detection is provided at locations determined by the fire hazard analysis as having
significant fire hazards resulting from the presence of combustible liquids, solids or other
flammable materials. Detection is also provided in other areas on a case basis.
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Portable hand-held extinguishers, primarily dry chemical, CO,, Halon 1211 and water, are
provided at strategic locations throughout the various plant buildings.

A detailed discussion on this system is presented in Subsection 9.5.1.

1.2.8.11 Lighting Systems

The lighting systems provide the illumination required for plant operation and maintenance, and
for personnel safety and convenience. Upon loss of offsite power, AC emergency lighting is
powered by the diesel generators to provide continued onsite lighting. Upon loss of all AC
power, DC lighting is provided for immediate short-term illumination.

A detailed discussion on these systems is presented in Subsection 9.5.3.

1.2.8.12 Communication System

The communications system provides for intraplant and offsite communications. The system
consists of telephone, public address, sound-powered telephone, plant radio system and
microwave link. The five subsystems are totally independent of each other so that a failure in
one does not affect the others.

A detailed discussion on this system in Subsection 9.5.2.

1.2.8.13 Radiation Data Management System

The Radiation Data Management System consists of three subsystems: process and effluent
radiation monitoring system, area radiation monitoring system, airborne and particulate
radioactivity monitoring system.

A detailed discussion on this system is presented in Sections 11.5 and 12.3.

1.2.9 Steam and Power Conversion System

1.2.9.1 Main Steam Supply System

Steam 1is supplied from the outlet of four steam generators, taking heat from the Pressurized
Water Reactor Coolant System to drive the turbine. Each steam line includes a flow restrictor,
power-operated atmospheric relief valve, safety valves and isolation valve. The Main Steam
System also provides primary steam to the reheaters, steam generator feed pumps and the seal
system.

A detailed discussion on this system is presented in Section 10.3.
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1.2.9.2 Turbine Generator

The turbine generator nameplate output is 1,304,003 kW at rated conditions. The turbines are six |
flow tandem compound 1800 rpm machines with 43-inch last stage buckets. The throttle steam
conditions are 960 psig, 1192H with one stage of reheat. The unit has six stages of feedwater
heating fed by extraction steam from the turbines. Steam from the moisture separator/reheaters
is used to supply two turbine-driven steam generator feed pumps during normal operation. The
rating of the generator output is 1,373,100 kVA at 1800 rpm, 3-phase 60 Hz, 0.94 power factor, ‘

0.52 short circuit ratio and a rated hydrogen pressure of 75 psig.
A detailed discussion is presented in Section 10.2.

1.2.9.3 Main Condensers/Condenser Evacuation System

The condenser system consists of three deaerating, double-pass, single pressure, radial flow-type
surface condensers, having titanium tubes. A condenser air evacuation system removes
noncondensible gases from the main condensers of the unit and delivers these gases to the
atmosphere after monitoring for radioactivity.

A detailed discussion on this system is presented in Subsections 10.4.1 and 10.4.2.

1.2.94 Condensate and Feedwater System

The Condensate and Feedwater System takes suction from the main condenser hotwell and
heater drain tank and delivers feedwater to the steam generators at increased temperature and
pressure. A startup feedwater pump is provided to deliver the required flow of water to the
steam generators during startup, hot standby and shutdown.

A detailed discussion on this system is presented in Section 10.4.

1.2.9.5 Secondary Component Cooling Water System

The Secondary Component Cooling Water System removes heat from the turbine accessories
and auxiliary equipment and transfers the heat to the Service Water System.

A detailed discussion on this system is presented in Subsection 10.4.10.

1.2.9.6 Steam Generator Blowdown System

The Steam Generator Blowdown System receives, processes and recycles water from the
secondary side of the steam generators. The blowdown from each of the four steam generators is
routed to a flash tank where the flashed steam is removed and routed to the main condenser.
Residual liquid from the flash tank may be further processed through the Waste Liquid System if
found to be radioactive; otherwise, it is recycled back to the plant for storage and/or use, or
discharged to the Circulating Water System.
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A detailed discussion on this system is presented in Subsection 10.4.8.

1.2.9.7 Circulating Water System

Cooling of the Main Condenser System is via water taken from the Atlantic Ocean through one
19-foot diameter tunnel which is pumped through the three condenser shells. The heated water is
returned to the ocean through one 19-foot diameter tunnel with diffusers.

A detailed discussion is presented in Subsections 9.2.5 and 10.4.5.

1.2.10 Radioactive Waste Management

1.2.10.1 Liquid Waste Management System

The Liquid Waste System stores and processes nonrecoverable radioactive liquid waste from
various sources throughout the plant. The system normally uses a combination of filtration and
demineralization to convert the waste into a liquid acceptable for discharge to the environment
and a concentrate suitable for solidification. Permanently installed evaporators may be used as
an alternate method for processing liquids.

A detailed discussion on this system is presented in Section 11.2.

1.2.10.2 Gaseous Waste Management System

The Radioactive Gaseous Waste System is designed to collect and process fission product gases
from the reactor coolant letdown stream and from the liquids collected in the reactor coolant
drain tank and primary drain tank. This system is also used to recycle hydrogen as well as
introduce makeup hydrogen from the storage system.

A detailed discussion on this system is presented in Section 11.3.

1.2.10.3 Solid Waste Management System

The Solid Waste Management System consists of the following subsystems: spent resin sluicing,
Dry Active Waste (DAW) volume reduction, alternate solidification, and volume reduction and
solidification in asphalt. Volume reduction and solidification is further broken down to waste
concentrates handling, spent resin handling, liquid waste volume reduction, and material
handling.

A detailed discussion on the Solid Waste Management System is presented in Section 11.4.
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1.3 COMPARISON TABLES

Comparison Table 1.3-1 and Table 1.3-2 are provided in the Updated FSAR for continuity with
the original FSAR. These tables have not been revised for the Updated FSAR.

1.3.1 Comparisons with Similar Facility Designs

Table 1.3-1 provides a summary of principal design similarities and differences between
Seabrook Station and other nuclear power plants using the same NSSS supplier. The comparison
covers the reactor design, the engineered safety features, containment concept, the
instrumentation and electrical systems, the Radioactive Waste Management System, and other
principal systems. The plants selected for the comparison were W. B. McGuire Nuclear Station
(Duke Power Company), Comanche Peak Steam Electric Station (Texas Utilities Generating
Company), and Byron/Braidwood Station (Commonwealth Edison Company).

A detailed comparison of principal nuclear, thermal-hydraulic, and mechanical design
parameters between the Seabrook and W. B. McGuire reactors is presented in Table 4.1-1.

1.3.2 Comparison of Final and Preliminary Information

Table 1.3-2 outlines the significant design changes that have been made since the submittal of
the Preliminary Safety Analysis Report (PSAR).
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14 IDENTIFICATION OF AGENTS AND CONTRACTORS

1.4.1 Applicants

Public Service Company of New Hampshire (PSNH), the former principal owner, was
responsible for the design, construction, and startup of Seabrook Station. FPLE Seabrook is
currently responsible for the operation of Seabrook Station. The following contractors and
service organizations were engaged to perform engineering, design, procurement, construction
and technical support services for the construction and operation of Seabrook Station.

1.4.2 Yankee Atomic Electric Company

PSNH contracted with Yankee Atomic Electric Company (YAEC) for the services of certain
personnel involved in project engineering, licensing, and fuel supply. In addition, PSNH
contracted with YAEC for establishing and implementing the Quality Assurance Program for
design and construction.

1.4.3 Westinghouse Electric Corporation

Westinghouse Electric Corporation was contracted to design, fabricate and deliver the Nuclear
Steam Supply System (NSSS) and nuclear fuel for the plant. Westinghouse also provided
technical assistance for installation and startup of their supplied equipment. NSSS equipment is
listed in Table 3.2-2.

1.4.4 United Engineers & Constructors Inc.

United Engineers & Constructors (Philadelphia, Pennsylvania) provided engineering, design and
procurement services for the balance of plant. As Construction Managers, UE&C directed
construction of the plant by the various subcontractors and also provided technical assistance in
the startup program when requested. In July 1984 various subcontractors were terminated and
UE&C assumed responsibility for direction of the majority of the construction labor forces.
Balance-of-plant equipment supplied through UE&C is listed in Table 3.2-2.

1.4.5 General Electric Company

The turbine generators for Seabrook Station were supplied by General Electric Company.

1.4.6 Major Construction Contractors

Other major construction contractors or subcontractors that provided construction services are
listed below:
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Organization Construction Service
Daniel O'Connell's Sons, Inc. Site preparation (excavation)
Phillips, Getschow Co. Yard and fire pumphouse piping
Pittsburgh Test Laboratory Field testing laboratory services
Perini Corporation General concrete

Pittsburgh-DesMoines Steel Co.  Containment liner and field fabricated tanks.

Pullman Inc./J.C. Higgins Co., Piping and mechanical equipment installation
Inc.

Fischbach and Moore Inc.

ES. Boulos Div. Electrical installation

Manzi Electrical Corp. Electrical installation
Morrison Knudsen Tunneling and marine work
Johnson Controls Inc. Instrument installation

Grinnel Fire Protection Systems  Fire protection systems
Bisco Penetration fire seals

1.4.7 Service Organizations

The services of various technical support organizations were used during the design and
construction of Seabrook Station. A list of the major consultants include the following:

Organization Consultation Service

Weston Geophysical Research
Jack Rand

American Drilling & Boring
Warren George

Geology & seismology
Core Drilling

Geotechnical Engineering Geotechnical & soils

TRC Meteorology
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Organization
Dames & Moore
Alden Research Laboratories

Environmental Research &
Technology

Wilbur Smith

Marc Analysis Research

Wiss, Janney, Elstner & Assoc.

Erlin-Himes Assoc.

Construction Engineering
Consultants

Teledyne Engineering Services
NUCON

Applied Research Assoc., Inc.
Pickard, Lowe & Garrick
Sheridan Associates

Impell

Cynga

Bechtel

Ebasco

Consultation Service
Hydrometeorology
Hydraulic & model testing

Demography

Traffic Study

Computer program analysis (containment)
Containment liner anchor load test
Concrete test evaluation

Concrete mix design

Piping analysis

Gaseous waste system design
Tornado missile evaluations
Probabilistic risk assessment
Detailed control room design review
Environmental qualification review
Piping analysis

Cable tray analysis

General consulting services
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1.5 REQUIREMENTS FOR FURTHER TECHNICAL INFORMATION

Reference 1 presents descriptions of the safety-related research and development programs that
have been carried out for, or by, or in conjunction with Westinghouse Nuclear Energy Systems,
and which are applicable to Westinghouse pressurized water reactors.

The technical information generated by these research and development programs is used either
to demonstrate the safety of the design and more sharply define margins of conservatism, or
leads to design improvements.

Included in the overall research and development effort is the program described below that is
applicable to this plant, but is not required for issuance of an Operating License.

1.5.1 Blowdown Heat Transfer Testing

1.5.1.1 Introduction

The NRC acceptance criteria for emergency core cooling systems (ECCSs) for light-water power
reactors was issued in Section 50.46 of 10 CFR 50 on December 28, 1973. It defines the basis
and conservative assumptions to be used in the evaluation of the performance of ECCSs.
Westinghouse believes that some of the conservatism of the criteria is associated with the
manner in which transient critical heat flux (CHF) phenomena are treated in the evaluation
models. Transient critical heat flux data presented at the 1972 specialists meeting of the
Committee on Reactor Safety Technology (CREST) indicated that the time to CHF can be
delayed under transient conditions. To demonstrate the conservatism of the ECCS evaluation
models, Westinghouse initiated a program to experimentally simulate the blowdown phase of a
loss-of-coolant accident (LOCA). This testing was part of the Electric Power Research Institute
(EPRI) sponsored Blowdown Heat Transfer Program, that was started in early 1976. Testing
was completed in 1979. A CHF correlation will be developed by Westinghouse from these test
results for use in the ECCS analyses.

1.5.1.2 Objective

The objective of the Blowdown Heat Transfer Test was to determine the time that CHF occurs
under LOCA conditions. This information will be used to confirm the existing, or develop a new
Westinghouse transient correlation. The steady-state CHF data obtained from 15x15 and 17x17
assembly test programs can be used to assure that the geometrical differences between the two
fuel arrays can be correctly treated in the transient correlations.
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1.5.1.3 Program

The program was divided into two phases. Phase I tests were initiated from steady-state
conditions, with sufficient power to maintain nucleate boiling throughout the bundle. Controlled
ramps of decreasing test section pressure or flow initiated CHF. By applying a series of
controlled conditions, investigation of the CHF is studied over a range of qualities and flows,
and at pressures relevant to a pressurized water reactor blowdown. Phase I provided separate-
effects data for heat transfer correlation development. Typical parameters used for Phase I
testing are shown on Table 1.5-1.

Phase II simulates pressurized water reactor behavior during a LOCA to permit definition of the
time delay associated with onset of CHF. Tests in this phase covered the large double-ended
guillotine cold leg break. The test in Phase II was also started after establishment of typical
steady-state operating conditions. The fluid transient was then initiated, and the rod power
decay programmed to simulate the actual heat input of fuel rods. The test was terminated when
the heater rod temperatures reached a predetermined limit. Typical parameters used for Phase II
testing are shown on Table 1.5-2.

1.5.14 Test Description

The experimental program was conducted in the J-Loop at the Westinghouse Forest Hills
Facility with a full length 5x5 rod bundle simulating a section of a 15x15 assembly to determine
CHF occurrence under LOCA conditions.

The heater rod bundle used in this program consists of internally heated rods, capable of a
maximum power of 18.8 kW/ft, with a total power of 135 kW (for extended periods) over the 12-
foot heated length of the rod. Heat was generated internally by means of a varying cross-
sectional resistor which approximates a chopped cosine power distribution. Each rod was
adequately instrumented with a total of 12 clad thermocouples.

1.5.1.5 Results

The experiments in the J-Loop facility resulted in cladding temperature and fluid properties
measured as a function of time throughout the blowdown range from 0 to 20 seconds.

Facility modifications and installation of the initial test bundle have been completed. A series of
shakedown tests in the J-Loop have been performed. These tests provided data for
instrumentation calibration and check-out, and provided information regarding facility control
and performance. Initial program tests were performed during the first half of 1975. Under the
sponsorship of EPRI, testing was reinitiated during 1976 on the same test bundle. The testing
was terminated in November of 1976 and further testing with a new test bundle was conducted
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during 1978-79. A CHF correlation will be developed from these test results for use in the
Westinghouse ECCS analyses.

1.5.2 References

1. Eggleston, F.T., "Safety-Related Research and Development for Westinghouse
Pressurized Water Reactors, Program Summaries," WCAP-8768, Revision 2,
October, 1978.
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1.6

Table 1.6-1 lists topical reports with information additional to that provided in the UFSAR
which have been filed separately with the Nuclear Regulatory Commission (NRC) in support of

MATERIAL INCORPORATED BY REFERENCE

this and similar applications.
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1.7 DRAWINGS AND OTHER DETAILED INFORMATION

FPLE Seabrook maintains configuration control under which selected design drawings are
regularly updated to reflect changes in the facility implemented under the FPLE Seabrook and
previous contractor Design Control Programs. Design drawings include the following examples:

DISCIPLINE:

DISCIPLINE:

DISCIPLINE:

SYSTEMS

DESCRIPTION

Piping and Instrumentation Diagram, (B series)

Data sheets for motor- and air-operated valves and dampers
1-NHY-250000

Engineering Safety Features Flow Diagram 1-NHY-804979
INSTRUMENT AND CONTROL DIAGRAMS

Logic diagrams

Loop diagrams

Westinghouse block diagrams
Safeguard information

ELECTRICAL

NHY schematics
Foreign prints
Control wiring diagrams (CWDs)
NHY Drawings

1) Single line diagrams

2) Substation drawings
Appendix "R" emergency lighting

Bus failure analysis
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Design drawing current revision status is reflected on the Document Distribution System (DDS)
Report.

The original FSAR contained tables in this section which listed all design drawing numbers,
drawing titles, revision numbers and dates. This listing was voluminous and the regular updating
of drawings resulted in much of the listing being out of date.

The Updated FSAR does not contain a complete list of design drawings. A cross-reference list
for those figures included in the Updated FSAR is provided in Table 1.1-1.
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1.8 CONFORMANCE TO NRC REGULATORY GUIDES

This section addresses the degree of conformance to each of the applicable NRC Division I
regulatory guides.

Where strict conformance to the requirements or guidelines of Regulatory Guides or Standards
would conflict with reasonable compliance to the ALARA guidelines of Regulatory Guide 8.8, the
degree of such conformance will be determined by appropriate levels of management.

Regulatory Guide 1.1

(Rev. 0. 11/70) Net Positive Suction Head for Emergency Core Cooling
and Containment Heat Removal System Pumps

The BOP design complies fully with Regulatory Guide 1.1.
The NSSS is designed to an acceptable alternative method rather than Regulatory Guide 1.1.
This subject is further discussed in Subsection 6.3.2.2.

Regulatory Guide 1.2

(Rev. 0. 11/70) Thermal Shock to Reactor Pressure Vessels

All the recommendations of Regulatory Guide 1.2 have been followed. For further discussion,
refer to Section 5.3.

Regulatory Guide 1.3

(Rev. 2, 6/74) Assumptions Used for Evaluating the Potential
Radiological Consequences of a Loss-of-Coolant
Accident for Boiling Water Reactors

This regulatory guide is not applicable to Seabrook Station.
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Regulatory Guide 1.4

(Rev. 2, 6/74) Assumptions Used for Evaluating the Potential
Radiological Consequences of a Loss-of-Coolant
Accident for Pressurized Water Reactors

The requirements of Regulatory Guide 1.4, Rev. 2, have been met with the following exceptions:
Section ¢.2.d

The iodine dose conversion factors given in ICRP Publication 2, Report of Committee I,
"Permissible Dose for Internal Radiation," 1959, have not been used. Instead, the iodine
dose conversion factors presented in Regulatory Guide 1.109, "Calculation of Annual
Doses to Man from Routine Releases of Reactor Effluents for the Purpose of Evaluating
Compliance with 10 CFR Part 50, Appendix I," USNRC (October 1977), have been used.

Section c.2.e

The equations presented for beta dose rates and gamma dose rates from an infinite cloud
have not been used. Instead, external whole body gamma doses and beta plus gamma
skin doses are evaluated using a semi-infinite cloud model for atmospheric dispersion and
the gamma and beta dose conversion factors presented in Regulatory Guide 1.109.

A discussion of dose methodology used is presented in Appendix 15A to Chapter 15.

Section c.2.g

The atmospheric diffusion model presented has not been used. Instead, the atmospheric
dispersion model presented in Regulatory Guide 1.145, "Atmospheric Dispersion Models
for Potential Accident Consequence Assessments at Nuclear Power Plants" USNRC,
August 1979, has been used.

A discussion of the short-term (accident) diffusion estimates is presented in
Subsection 2.3.4 and Appendix 15B to Chapter 15.

Regulatory Guide 1.5
(Rev. 0, 3/71)

Assumptions Used for Evaluating the Potential
Radiological Consequences of a Steam Line Break
Accident for Boiling Water Reactors

This regulatory guide is not applicable to Seabrook Station.
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Regulatory Guide 1.6

(Rev. 0, 3/71)

Independence Between Redundant Standby (Onsite)

Power Sources and Between Their Distribution Systems

The design totally conforms with the recommendations of this regulatory guide.

The subject matter of this guide is discussed in Subsections 8.1.5.3.a, 8.3.1.1, 8.3.1.2 and 8.3.2.2.

Regulatory Guide 1.7

(Rev. 2, 11/78)

Control of Combustible Gas Concentrations in

Containment Following a Loss-of-Coolant Accident

Seabrook Station employs a large dry containment for containing fission gases and aerosols
following an accident, in accordance with GDC 50. Any hydrogen generated during an accident is
controlled per GDC 5, 41, 42, 43 and 10 CFR 50.44.

Regulatory Guide 1.7, Rev. 3 details an acceptable method of showing compliance with the GDC.
The design of the Seabrook plant, considering the Westinghouse scope of supply, was analyzed

against GDC 41 and 50, using assumptions specified in Rev. 3 of this guide.

The BOP design complies fully with Regulatory Guide 1.7, Rev. 3 and provides the capability to
continuously measure the concentration of hydrogen in the containment atmosphere following a
beyond-design-basis accident for accident management, including emergency planning.

Refer to Subsection 6.2.5 for further discussion of this subject.

Regulatory Guide 1.8

(Rev. 3, 5/00)

Qualification and Training of Personnel for Nuclear

Power Plants

Endorses ANSI/ANS-3.1-1993 for experience requirement sections 4.4.1, “Operations Shift
Supervisor,” 4.4.2, “Senior Operator,” 4.5.1, “Reactor Operator,” and 4.6.2, “Shift Technical

Advisor” with the exceptions as noted in Regulatory Guide 1.8, Revision 3.
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(Rev. 2, 4/87) Qualification and Training of Personnel for Nuclear

Power Plants

Endorses ANS 3.1/ANSINI18.1-1971 - and Section 4.4.4, "Radiation Protection" of
ANSI/ANS 3.1-1981.

The personnel selection and training program meets the requirements of Regulatory Guide 1.8
(1987 edition), except that ANSI/ANS 3.1-1978 will be used as the standard rather than
ANS 3.1/ANSI N18.1-1971 except as discussed in the UFSAR Sections noted below.

The Nuclear Oversight Manager will meet the requirements for "Professional Technical"
positions in ANSI N18.1-1971 as endorsed by Regulatory Guide 1.8, Revision 2.

With regard to Section4 of ANS 3.1-1978, individuals other than the Nuclear Oversight
Manager, who do not possess the formal requirements specified in this section shall not be
automatically eliminated where other factors provide sufficient demonstrations of their abilities.
The requirement in Section 4.2.2 for the Operations Manager to hold a senior reactor operator's
license is modified to require this individual to hold or have held a senior reactor operator's
license at Seabrook Station prior to assuming the Operations Manager position, which is
consistent with ANS 3.1-1987. A retraining and replacement licensed training program for the
Station Staff shall be maintained under the direction of the Training Manager in accordance with
the Seabrook Station Institute of Nuclear Power Operations (INPO) Accredited Programs.

For further clarification and alternatives, see discussion in Sections 13.1, 13.2, and in Regulatory
Guide 1.58 appearing later in this section.

Regulatory Guide 1.9

(Rev. 2. 12/79) Selection of Diesel Generator Set Capacity Standby
Power Supplies

The diesel generator design is in general conformance with the recommendations of Regulatory
Guide 1.9.

Position C.14 requires that the engine run at full load for 22 hours, following 2 hours at
short-time rated load. For Seabrook, a "Load Capability Qualification" test was performed per
IEEE 387-1977. The engine was run at full load for 22 hours after reaching equilibrium
temperature, followed by 2 hours at the short-time rated load.

The subject matter of this guide is discussed in Subsections 8.1.5.3.b and 8.3.1.
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Regulatory Guide 1.10

(Rev. 1, 1/73) Mechanical (Cadweld) Splices in Reinforcing Bars of
Category I Concrete Structures

The requirements for crew qualification, inspection, testing and sampling of mechanical splices
in reinforcing bars of concrete structures comply with the regulatory positions outlined in
Regulatory Guide 1.10, Rev. 1, except that retesting due to the failure of production and sister
mechanical splices is in accordance with ASME Section III, Division 2, 1975 edition and Article
CC-4333.4.5(b) of the Winter 1979 Addenda in lieu of the corresponding article in the 1975
code. For further discussion on this subject, refer to Subsection 3.8.1.6.

This regulatory guide was withdrawn on July 8, 1981, and superseded by Regulatory
Guide 1.136, Rev. 2, 6/81.

Regulatory Guide 1.11

(Rev. 0, 3/71) Instrument Lines Penetrating Primary Reactor
Containment

The design of instrument lines penetrating primary containment conforms with the intent of
Regulatory Guide 1.11, except where modified by Regulatory Guide 1.141.

Additional discussion relative to containment isolation systems is provided in Subsections
6.2.4.1.d,6.2.42m, 7.1.2.2a, and 7.3.1.1b.

Regulatory Guide 1.12

(Rev. 1, 4/74) Instrumentation for Earthquakes

Seismic instrumentation has been selected to provide a basis for comparing recorded response to
that used as a design basis. This instrumentation is in compliance with the seismic
instrumentation program described in Regulatory Guide 1.12, Rev. 1, and as applicable,
ANSI 2.2, "Earthquake Instrumentation Criteria for Nuclear Power Plants." For further
discussion and exceptions to Regulatory Guide 1.12, Rev. 1, see Subsections 3.7(B).4.1 and
3.7(B).4.2.
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Regulatory Guide 1.13

(Rev. 1, 12/75) Spent Fuel Storage Facility Design Basis

The design complies with the intent of Regulatory Guide 1.13, Rev. 1. No loss of water from the
spent fuel storage area can occur as a result of cask drop [Historical Event] and liner failure,
since the spent fuel storage area is isolated by a gate during cask handling operations. See
Subsection 9.1.2 for a discussion on the detailed design.

Regulatory Guide 1.14

(Rev. 1, 8/75)

Reactor Coolant Pump Flywheel Integrity

The NSSS design follows the recommendations of Regulatory Guide 1.14, Rev. 1, except for the

following:

a.

Post-Spin Inspection

Westinghouse has shown in Reference 1 that the flywheel would not fail at
290 percent of normal speed for a flywheel flaw of 1.15 inches or less in length.
Results for a double-ended guillotine break at the pump discharge, with full
separation of pipe ends assumed, showed the maximum overspeed to be less than
110 percent of normal speed. The maximum overspeed was calculated in
Reference 1 to be about 280 percent of normal speed for the same postulated
break, and an assumed instantaneous loss of power to the reactor coolant pump.
In comparison with the overspeed presented above, the flywheel is tested at
125 percent of normal speed. Thus, the flywheel could withstand a speed up to
2.3 times greater than the flywheel spin test speed of 125 percent provided that no
flaws greater than 1.15 inches are present. If the maximum speed were
125 percent of normal speed or less, the critical flaw size for failure would exceed
6 inches in length. Nondestructive tests and critical dimension examinations are
all performed before the spin tests. The inspection methods employed (described
in Reference 1) provide assurance that flaws significantly smaller than the critical
flaw size of 1.15 inches for 290 percent of normal speed would be detected.
Flaws in the flywheel will be recorded in the pre-spin inspection program (see
Reference 1). Flaw growth attributable to the spin tests (i.e., from a single
reversal of stress, up to speed and back), under the most adverse conditions, is
about three orders of magnitude smaller than that which nondestructive inspection
techniques are capable of detecting. For these reasons, Westinghouse performs
no post-spin inspections and believes that pre-spin test inspections are adequate.
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b. Interference-Fit Stresses and Excessive Deformation

Much of Revision 1 to Regulatory Guide 1.14 deals with stresses in the flywheel
resulting from the interference fit between the flywheel and the shaft. Because
the NSSS design specifies a light interference fit between the flywheel and the
shaft, at zero speed the hoop stresses and radial stresses at the flywheel bore are
negligible. Centering of the flywheel relative to the shaft is accomplished by
means of keys and/or centering devices attached to the shaft, and at normal speed,
the flywheel is not in contact with the shaft in the sense intended by Revision 1 of
Regulatory Guide 1.14. Hence, the definition of "Excessive Deformation," as
defined in Revision 1 of Regulatory Guide 1.14, is not applicable to this design
since the enlargement of the bore and subsequent partial separation of the
flywheel from the shaft does not cause unbalance of the flywheel. Extensive
Westinghouse experience with reactor coolant pump flywheels installed in this
fashion has verified the adequacy of the design.

The combined primary stress levels, as defined in Revision 1 of Regulatory
Guide 1.14 (Regulatory Positions C.2.a and C.2.c) are both conservative and
proven, and no changes to these stress levels are necessary. The flywheels are
designed to these stress limits and, thus, do not have permanent distortion of the
flywheel bore at normal or spin test conditions.

Discussion B, Cross-Rolling Ratio of 1 to 3

Specification of a cross-rolling ratio is considered unnecessary since past
evaluations have shown that ASME SA-533, Grade B, Class 1 materials produced
without this requirement have suitable toughness for typical flywheel
applications.

Proper material selection and specification of minimum material properties in the
transverse direction adequately ensure flywheel integrity. An attempt to gain
isotropy in the flywheel material by means of cross-rolling is unnecessary since
adequate margins of safety are provided by both flywheel material selection
(ASME SA-533, Grade B, Class 1) and by specifying minimum yield and tensile
levels and toughness test values taken in the direction perpendicular to the
maximum working direction of the material.
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Regulatory Guide 1.15

(Rev. 1. 12/18/72) Testing of Reinforcing Bars for Category I Concrete
Structures

The requirements for testing and inspection of reinforcing bars for all seismic Category I
concrete structures comply fully with Regulatory Guide 1.15, Rev. 1. Containment reinforcing
bar testing is discussed further in Subsection 3.8.1.6.

This Regulatory Guide was withdrawn on July 8, 1981, and superseded by Regulatory
Guide 1.136, Rev. 2, 6/81.

Regulatory Guide 1.16

(Rev.. 4, 8/75) Reporting of Operating Information -Appendix A,
Technical Specifications

The reporting of Operating Information, as required by the Technical Specifications, meets the
requirements of Regulatory Guide 1.16, Rev. 4.

Regulatory Guide 1.17

(Rev. 1, 6/73) Protection of Nuclear Power Plants Against Industrial
Sabotage

A security plan has been developed and implemented for the Seabrook project which meets the
intent of Regulatory Guide 1.17, Rev. 1. The plan has been submitted to the NRC in a separate
topical report as a proprietary document.

Regulatory Guide 1.18

(Rev. 1. 12/28/72) Structural Acceptance Test for Concrete Primary Reactor
Containments

This Regulatory Guide to be used for information only. Refer to Subsection 3.8.1.7a for detailed
discussion.

This regulatory guide was withdrawn on July 8, 1981, and superseded by Regulatory
Guide 1.136, Rev. 2, 6/81.
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Regulatory Guide 1.19

(Rev. 1, 8/72) Nondestructive Examination of Primary Containment
Liner Welds

The codes and methods presented in Regulatory Guide 1.19 for nondestructive examination of
primary containment welds were utilized. Inspections were performed in accordance with
Article CC-5000 of Division 2 of ASME III. Refer to Subsection 3.8.1.6.

This Regulatory Guide was withdrawn on July 8, 1981, and superseded by Regulatory
Guide 1.136, Rev. 2, 6/81.

Regulatory Guide 1.20

Comprehensive Vibration Assessment Program for

(Rev. 2, 5/76) - ; —
Reactor Internals During Preoperational and Initial
Startup Testing

The recommendations of Regulatory Guide 1.20, Rev.2, were met by conducting the
confirmatory preoperational testing examination. Instrument tests are not considered necessary.
For further discussion on this subject, refer to Subsection 3.9(N).2.4.

Regulatory Guide 1.21

(Rev. 1, 6/74) Measuring, Evaluating, and Reporting Radioactivity in
Solid Wastes and Releases of Radioactive Materials in
Liquid and Gaseous Effluents from Light-Water-Cooled
Nuclear Power Plants

The design guidance of Regulatory Guide 1.21 for the selection of locations and type of effluent
measurements to cover all major or potentially significant pathways of release of radioactive
materials during normal reactor operation, including anticipated operational occurrences, is
incorporated into the station design and the requirements of the Technical Specifications and the
Offsite Dose Calculation Manual (ODCM).

UFSAR Section 11.5 describes in detail, the process and effluent monitoring system and
sampling system. Technical Specifications and the Offsite Dose Calculation Manual (ODCM)
delineate the radioactive liquid and gaseous waste sampling and analysis program requirements.
The requirements for solid waste handling are also addressed.

The instrument calibration program for instrumentation that supports the requirements of
Regulatory Guide 1.21 is described in the ODCM.

The calibration of additional instrumentation described as part of the effluent monitoring systems
in UFSAR Section 11.5 will be in accordance with written station procedures.
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The reporting of radioactivity in solid, liquid, and gaseous waste released from site, including the
estimation impact on man, will be in accordance with station Technical Specifications and the
ODCM which reference the use of Regulatory Guide 1.21 for reporting format.

Regulatory Guide 1.22

(Rev. 0, 2/72) Periodic Testing of Protection System Actuation
Functions

NSSS systems meet the recommendations of Regulatory Guide 1.22, as discussed in Subsections
7.1.2.5,8.1.5.3 and 8.3.1.

The BOP protection system design is in conformance with IEEE Standard 279-1971. All safety
actuation circuitry is provided with a capability for testing with the reactor at power. The
protection system, including the engineered safety features test cabinet design, complies with
Regulatory Guide 1.22. Periodic testing of protection systems associated with the diesel

generators is in accordance with Regulatory Guide 1.22, as supplemented by Regulatory
Guide 1.108, Rev. 1.

Regulatory Guide 1.23
(Rev. 0, 2/72) Onsite Meteorological Programs

The Operational Primary Meteorological Monitoring System described in Subsection 2.3.3
conforms to Regulatory Guide 1.23 with the following exceptions:

o Since the base of the Primary Meteorological Tower is located approximately
10 feet (3 meters) below plant grade, the lower level sensors are placed 43 feet
(13 meters) above ground level in order to be located 33 feet (10 meters) above
plant grade.

o The Primary Meteorological Monitoring System performance requirements for
wind speed, wind direction, and delta-temperature are those specified in
Regulatory Guide 1.97 (Rev.3). Compliance with these requirements is
discussed in Subsection 2.3.3.
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Regulatory Guide 1.24

(Rev. 0, 3/72) Assumptions Used for Evaluating the Potential
Radiological Consequences of a Pressurized Water
Reactor Radioactive Gas Storage Tank Failure

The design and operational bases of the Radioactive Gaseous Waste Disposal System (RGWS)
preclude the unilateral assumption that the entire noble gas inventory of the Reactor Coolant
System following a cold shutdown near the end of an equilibrium core is stored in one gas decay
tank. The maximum activity that could be released as a result of a gas decay tank failure is the
activity stored in one gas decay tank plus associated piping during the period immediately before
the tank has been isolated from the RGWS. The activity is such that the offsite dose resulting
from a tank failure will be well below 10 CFR 100 guidelines. The design of the RGWS
prohibits the transfer of all the gaseous radioactivity in the primary coolant immediately
following a cold shutdown at the end of an equilibrium core cycle to one gas decay tank. Thus,
Section C.1.a of Regulatory Guide 1.24 is not valid for the analysis of the radiological
consequences of a gas decay tank failure for this plant design. For additional discussion, see
Subsection 15.7.1.

Regulatory Guide 1.25

(Rev. 0, 3/72) Assumptions Used for Evaluating the Potential
Radiological Consequences of a Fuel Handling Accident
in the Fuel Handling and Storage Facility for Boiling and
Pressurized Water Reactors

The assumptions in Regulatory Guide 1.25 related to the release of radioactive material from the
fuel and fuel storage facility as a result of a fuel handling accident are utilized in the accident
analysis described in Subsection 15.7.4, except for the iodine removal efficiencies of the
Engineered Safeguard Filter System. The iodine removal efficiencies for this system are
assumed to be 95 percent for inorganic iodine and 90 percent for the organic form (see
Appendix 15B), based on the design of this system as described in Subsection 6.5.1.

Site specific meteorological data are used to calculate the atmospheric dispersion concentrations
in conjunction with the methods described in Section 2.3 in place of the default meteorology
represented in Figure 1 of Regulatory Guide 1.25.
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Regulatory Guide 1.26

(Rev. 3, 2/76) Quality Group, Classifications and Standards for Water-,
Steam-, and Radioactive-Waste-Containing Components
of Nuclear Power Plants

The component classification system defined in ANSI N18.2-1973 "Nuclear Safety Criteria for
the Design of Stationary Pressurized Water Reactor Plants" and ANSI N18.2a - 1975 "Revision
and Addendum to Nuclear Safety Criteria for the Design of Stationary Pressurized Water
Reactor Plants" has been employed as an alternate method for meeting the intent of Regulatory
Guide 1.26, Rev. 3.

Refer to Section 3.2 for further discussion of this subject.

Regulatory Guide 1.27
(Rev. 2, 1/76) Ultimate Heat Sink for Nuclear Power Plants

The design is committed to the availability of sufficient cooling tower makeup water in the tower
basin for seven days of operation during accident conditions in the event that cooling tower
water is unavailable from the main circulating water tunnels. (Regulatory Guide 1.27 requires
30 days.) During this time period, provisions can be made to transport additional makeup water
to the site. If necessary, salt water can be pumped into the tower basin from the nearby Brown's
River or Hampton Harbor. A portable, self priming, diesel-driven pump is stored onsite along
with sufficient lengths of hose for this pump. For additional discussion, refer to
Subsection 9.2.5.

Regulatory Guide 1.28

(Rev. 2, 2/79) Quality Assurance Program Requirements (Design and
Construction) Endorses ANSI N45.2-1977

The quality assurance program for the BOP during design and construction for safety-related
equipment, described in Subsections 17.1.1 and 17.1.2, complied with the requirements of
ANSI N45.2 and satisfied Regulatory Guide 1.28, Rev. 2.

The quality assurance program implemented for the NSSS was discussed in Subsection 17.1.3.

This guide and the standard it endorses have been superseded for operations activities by
Regulatory Guide 1.33 and ANSI N18.7-1976 which it endorses.

The operational phase complies with ASME NQA-1, 1994 and commitment to Regulatory
Guide 1.28 (Safety Guide 28) is per the FPL Quality Assurance Topical Report section A.7.
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Regulatory Guide 1.29

(Rev. 3, 9/78)

Seismic Design Classification

The BOP design complies fully relative to Regulatory Guide 1.29, Rev. 3.

The NSSS design classifies each component important to safety as Safety Class 1, 2 or 3. These
classes are qualified to remain functional in the event of the safe shutdown earthquake (SSE),
except where exempted by meeting all of the below requirements. Portions of systems required
to perform the same safety function as required of a safety Class component which is part of that
system shall be likewise qualified or granted exemption. Conditions to be met for exemption

arc:

d.

Failure would not directly cause a Condition III or IV event (as defined in
ANSI N18.2-1973).

There is no safety function to mitigate, nor could failure prevent mitigation of, the
consequences of a Condition III or IV event.

Failure during or following any Condition II event would result in consequences
no more severe than allowed for a Condition III event.

Routine post-seismic procedures would disclose loss of the safety function.

For further discussion, refer to Section 3.2 and Subsection 10.4.7.

Regulatory Guide 1.31

(Rev. 3. 4/78)

Control of Ferrite Content in Stainless Steel Weld Metal

The BOP design complies with the intent of Regulatory Guide 1.31, Rev.3. Refer to
Subsection 6.1.1.

The control of delta ferrite in stainless steel welding for NSSS equipment is discussed in
Subsection 5.2.3.
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Regulatory Guide 1.32

(Rev. 2, 2/77) Criteria for Safety-Related Electric Power Systems for
Nuclear Power Plants

The safety-related electric power systems design conforms with the recommendations of
Regulatory Guide 1.32, Rev. 2, with the following exceptions:

The response to Regulatory Guide 1.75 in this UFSAR Subsection addresses conformance to
Regulatory Guide 1.75 which is referenced in Regulatory Guide 1.32 Positions C.1.d and C.1.e.

Regulatory Guide 1.32 states in Position C.1.c that "That battery service test described in
IEEE Std 450-1975 should be performed in addition to the battery performance discharge test."
The Technical Specifications require service tests at least once per 18 months and performance
discharge tests at least once per 60 months. However, the Technical Specifications allow the
performance discharge test to be performed in lieu of (not in addition to) the service test once per
60 month interval.

Regulatory Guide 1.32 states in Position C.1.c that "The battery service test should be performed
during refueling operations or at some other outage, with the intervals between tests not to
exceed 18 months."

The Technical Specifications permit the battery service test to be performed during non-outage
periods. The Seabrook Station design incorporates two 100% capacity battery banks per train.
Removing one of these battery banks from service for surveillance testing does not reduce the
system capabilities. The Regulatory Guide assumes only one 100% capacity battery bank per
train.

The subject matter of Regulatory Guide 1.32 is further discussed in Subsections 8.1.5.3, 8.3.1
and 8.3.2.

Regulatory Guide 1.33
(Rev. 2, 2/78) Quality Assurance Program Requirements (Operation)
See FPL Quality Assurance Topical Report

Regulatory Guide 1.34
(Rev. 0, 12/72) Control of Electroslag Weld Properties

Where electroslag welding is used in fabricating components, vendors are required to follow the
recommendations of Regulatory Guide 1.34.
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Regulatory Guide 1.35

(Rev. 2, 1/76 Inservice Surveillance of Ungrouted Tendons in
Prestressed Concrete Containment Structures

This guide is not applicable, since a steel reinforced concrete containment structure is used.

Regulatory Guide 1.36

(Rev. 0, 2/73) Nonmetallic Thermal Insulation for Austenitic Stainless
Steel

The design complies with the recommendations of this guide.

For further discussion, refer to Subsection 6.1.1.

Regulatory Guide 1.40

(Rev. 0, 3/73) Qualification Tests of Continuous-Duty Motors Installed
Inside the Containment of Water-Cooled Nuclear Power
Plants

The qualification test recommendations of Regulatory Guide 1.40 have been followed. Details
of the qualification of specific motors are contained in Reference 15. Refer to Section 3.11 for
additional discussion of environmental qualification.

Regulatory Guide 1.41

(Rev. 0, 3/73) Preoperational Testing of Redundant Onsite Electrical
Power Systems to Verify Proper Load Group
Assignments

Testing will conform with the recommendations of Regulatory Guide 1.41.

The subject matter of this guide is further discussed in Subsections 14.2.7* and 14.2.12.
Regulatory Guide 1.42

Rev. 1.3/74 Interim Licensing Policy on As Low As Practicable for
Gaseous Radioiodine Releases from Light-Water-Cooled
Nuclear Power Reactors

This regulatory guide was withdrawn by the NRC on March 18, 1976.
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Regulatory Guide 1.43

(Rev. 0, 5/73) Control of Stainless Steel Weld Cladding of Low-Alloy
Steel Components

For the NSSS, the same purpose of Regulatory Guide 1.43 is achieved by requiring qualification
of any high heat input process, such as the submerged-arc wide-strip welding process and the
submerged-arc 6-wire process used on ASME SA-508, Class 2, material, with a performance test
as described in Regulatory Position 2 of the guide. No qualifications are required by the
regulatory guide for ASME SA-533 material and equivalent chemistry for forging grade
ASME SA-508, Class 3, material.

The fabricator monitors and records the weld parameters to verify agreement with the parameters
established by the procedure qualification as stated in Regulatory Position C.3.

Production weld cladding for safety-related BOP components complies with the fabrication
requirements specified in Sections III and IX of the ASME Boiler and Pressure Vessel Code.
The supplementary criteria identified in Regulatory Guide 1.43 were also implemented to give
reasonable assurance that underclad cracking was avoided in production weld cladding.

Regulatory Guide 1.44

(Rev. 0, 5/73) Control of the Use of Sensitized Stainless Steel

Compliance with the regulatory positions of Regulatory Guide 1.44 relative to the NSSS is
discussed in part in Subsection 5.2.3.4. Compliance with the regulatory positions of this
document is as follows:

a. The use of processing, packaging and shipping controls, and preoperational
cleaning to preclude adverse effects of exposure to contaminants on all stainless
steel materials are in accordance with Regulatory Position C.1.

b. Austenitic stainless steel materials are utilized in the final heat-treated conditions
required by the respective ASME Code, Section II, material specifications for the
particular type or grade of alloy in accordance with Regulatory Position C.2.

c. The position concerning material inspection programs and Regulatory
Position C.3 is discussed in Subsection 5.2.3.4.

d. The intent of Regulatory Position C.4 is met as discussed in detail in
Subsection 5.2.3.4. Exception (b) to Regulatory Position C.4 is covered in the
discussion of delta ferrite in Subsection 5.2.3.4.
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e. Conformance with Regulatory Position C.5 is as discussed in Subsection 5.2.3.4.

Exception (a) to Regulatory Position C.5 is covered in the discussion of delta
ferrite in Subsection 5.2.3.4.

f. Conformance with Regulatory Position C.6 is in the manner discussed in
Subsection 5.2.3.4.

Conformance to Regulatory Guide 1.44 relative to the BOP is achieved by imposing detailed
requirements on subcontractors and their material suppliers covering processing, welding, heat
treatment, cleaning and packaging. Procedures covering these activities during fabrication and
erection require engineering review. Although weld procedure qualification test assemblies will
not be corrosion-tested as recommended by the guide, sensitization during welding is minimized
by prohibiting post-weld stress relief, and by controlling weld heat input. Welding procedures
include restrictions governing voltage, amperage, interpass temperature, weaving, and travel
speed for automatic process. For applications involving aggressive environments, low carbon
stainless steel is specified.

Regulatory Guide 1.45

(Rev. 0, 5/73) Reactor Coolant Pressure Boundary Leakage Detection
System

The design of the Reactor Coolant Pressure Boundary Leakage Detection System complies with
Regulatory Guide 1.45. The regulatory position taken in the guide has been incorporated into the
design of the Leakage Detection System.

For additional discussion on this subject, see Subsection 5.2.5.

Regulatory Guide 1.46
(Rev. 0, 5/73) Protection Against Pipe Whip Inside Containment

This Regulatory Guide was withdrawn by the NRC on 3/11/85. It has been "superseded" by
NUREG-0800, Section 3.6 requirements.

The design against pipe whip is discussed in Section 3.6.

Regulatory Guide 1.47

(Rev. 0, 5/73) Bypassed and Inoperable Status Indication for Nuclear
Power Plant Safety Systems

Provisions have been made in the design of the Plant Safety Systems to meet the intent of
Regulatory Guide 1.47.
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Automatic indication, at the system level, of bypassed and inoperable status of safety systems
has been provided in the control room. Once activated, the system-level indication will remain
on until the activating condition is cleared. Manual system level indication is also provided in
the control room for those systems whose complexity increases the possibility of having frequent
inoperable conditions that are not monitored by the automatic system.

Additional discussion on this subject is presented in Section 7.1 and Subsection 8.1.5.3b.

Regulatory Guide 1.48

(Rev. 0, 5.73) Design Limits and Loading Combinations for Seismic
Category I Fluid System Components

NSSS components are designed using the stress limits and loading combinations presented in
Section 5.2 and Subsection 3.9(N).1 for ASME Code Class1 components and in
Subsection 3.9(N).3 for ASME Code Class 2 and 3 components. The conservatism in these
limits and the associated ASME design requirements precludes any component structural failure.

The operability of active ASME Code Class 1, 2 and 3 valves and active ASME Code Class 2
and 3 pumps (there are no active Class 1 pumps) will be verified by methods detailed in
Section 5.2 and Subsection 3.9(N).1 for ASME Code Class1 components and in
Subsection 3.9(N).3 for ASME Code Class 2 and 3 components.

The use of the above-stated methods provides an acceptable alternate method to meeting the
guidance of this regulatory guide.

The design stress limits and loading combinations for BOP seismic Category I fluid system
components are presented in Subsection 3.9(B).3.1 for the various plant operating conditions, as
defined by the subject regulatory guide. The structural integrity of the fluid system components
is ensured by the conservatism in these stress limits which are in accordance with industry
practice and ASME Section III design requirements.

The assurance of operability of active ASME Code Class 2 and 3 pumps and ASME Code
Class 1, 2 and 3 valves are qualified by the approaches delineated in Subsection 3.9(B).3.2.

The methods cited above provide an acceptable program to satisfy the intent of the subject
regulatory guide.




SEABROOK INTRODUCTION AND GENERAL DESCRIPTION OF PLANT | Revision 11
STATION Conformance to NRC Regulatory Guides Section 1.8
UFSAR Page 19

Regulatory Guide 1.49
(Rev. 1. 12/73) Power Levels of Nuclear Power Plants

The design complies with the recommendations of Regulatory Guide 1.49, Rev. 1, since the
projected initial power level is less than 3800 megawatts thermal (MWt), and analyses and
evaluation consider operation at 102 percent rated core power level, which is less than the level
in this regulatory guide.

For further discussion, refer to Section 1.1.

Regulatory Guide 1.50

(Rev. 0, 5/73) Control of Preheat Temperature for Welding of
Low-Alloy Steel

Relative to the NSSS, this regulatory guide is considered as applicable to ASME Code,
Section III, Class 1 components.

The practice for NSSS Class 1 components is in agreement with the recommendations of
Regulatory Guide 1.50, except for Regulatory Positions C.1.b and C.2. For Class 2 and 3 NSSS
components, the recommendations of Regulatory Guide 1.50 are not considered applicable. In
the case of Regulatory Position C.1.b, the welding procedures are qualified within the preheat
temperature ranges required by Section IX of the ASME Code. NSSS experience has shown
excellent quality of welds using the ASME qualification procedures.

In the case of Regulatory Position C.2, the NSSS position documented in Reference 6 has been
found acceptable by the NRC.

Weld fabrication of low alloy steel components for the BOP complies with the fabrication
requirements specified in Sections III and IX of the ASME Boiler and Pressure Vessel Code.

Regulatory Guide 1.51

Inservice Inspection of ASME Code Class 2 and 3
Nuclear Power Plant Components

This guide was withdrawn on July 21, 1975.
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Regulatory Guide 1.52

(Rev. 2, 3/78) Design, Testing and Maintenance Criteria for
Post-Accident Engineered Safety Feature Atmosphere
Cleanup System Air Filtration and Adsorption Units of
Light-Water-Cooled Nuclear Power Plants

The design complies with this guide, with Regulatory Guide 1.140 and/or with the exceptions
discussed in Subsection 6.5.1 and Table 6.5-1, Table 6.5-2 and Table 6.5-3.
Regulatory Guide 1.53

(Rev. 0, 6/73) Application of the Single-Failure Criterion to Nuclear
Power Plant Protection Systems

NSSS systems meet the recommendations of Regulatory Guide 1.53, in accordance with the
discussion provided in Subsection 7.1.2.7.

The BOP design complies with the guidance provided in Regulatory Guide 1.53. Refer to
Subsection 7.1.2.7 for the discussion on Regulatory Guide 1.53 and to Chapter 7 for the
definition of BOP systems and for reference to sections where pertinent discussions can be
found.

Regulatory Guide 1.54

(Rev. 0, 6/73) Quality Assurance Requirements for Protective Coatings
Applied to Water-Cooled Nuclear Power Plants

Endorses ANSI N101.4-1972

NSSS equipment located in the Containment Building is separated into four categories to
identify the applicability of this regulatory guide to various types of equipment. These
categories of equipment are as follows:

Category 1 - Large equipment

Category 2 - Intermediate equipment

Category 3 - Small equipment

Category 4 - Insulated/stainless steel equipment.
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A discussion of each equipment category follows:

a.

Category 1 - Large Equipment

The Category 1 equipment consist of the following:
Reactor Coolant System supports
Reactor coolant pumps (motor and motor stand)
Accumulator tanks
Manipulator crane.

Since this equipment has a large surface area and is procured from only a few
vendors, it is possible to implement tight controls over these items.

Stringent requirements have been specified for protective coatings on the NSSS
equipment through the use of a painting specification in procurement documents.
This specification defines requirements for:

Preparation of vendor procedures
Use of coating systems which are qualified to ANSIN101.2
Surface preparation

Application of the coating systems in accordance with the paint manufacturer's
instructions

Inspections and nondestructive examinations
Exclusion of certain materials

Identification of all nonconformances
Certifications of compliance.

The vendor's procedures are subject to review by NSSS engineering personnel,
and the vendor's implementation of the specification requirements is monitored
during the Westinghouse quality assurance surveillance activities relative to the
NSSS.
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This system of controls provides assurance that the protective coatings will
properly adhere to the base metal during prolonged exposure to a post-accident
environment present within the Containment Building.

b. Category 2 - Intermediate Equipment

The Category 2 equipment consists of the following:

Seismic platform and tie rods
Reactor internals lifting rig
Head lifting rig

Electrical cabinets.

Since these items are procured from a large number of vendors, and individually
have very small surface areas, it is not practical to enforce the complete set of
stringent requirements which are applied to Category 1 items. However, another
specification has been implemented in the NSSS procurement documents. This
specification defines to the vendors the requirements for:

1. Use of specific coating systems which are qualified to ANSIN101.2
2. Surface preparation

3. Application of the coating systems in accordance with the paint
manufacturer's instructions.

The vendor's compliance with the requirements is also checked during the NSSS
quality assurance surveillance activities in the vendor's plant. These measures of
control provide a high degree of assurance that the protective coatings will adhere
properly to the base metal and withstand the postulated accident environment
within the Containment Building.
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c. Category 3 - Small Equipment

Category 3 equipment consists of the following:

Transmitters

Alarm horns

Small instruments
Valves

Heat exchanger supports.

These items are procured from several different vendors and are painted by the
vendor in accordance with conventional industry practices. Because the total
exposed surface area is very small, no further requirements are specified.

d. Category 4 - Insulated or Stainless Steel Equipment

Category 4 equipment consists of the following:

Steam generators - covered with blanket insulation
Pressurizer - covered with blanket insulation
Reactor pressure vessel - covered with rigid reflective insulation
Reactor cooling piping - stainless steel
Reactor coolant pump casings - stainless steel.

Since Category 4 equipment is insulated or is stainless steel, no painted surface
areas are exposed within the containment.

Therefore, this regulatory guide is not applicable for Category 4 equipment.

Protective coatings provided for the BOP, except for acceptably limited and inventoried coatings
on non-NSSS equipment, piping and structures, are in accordance with ANSIN101.4 "Quality
Assurance for Protective Coatings Applied to Nuclear Facilities," used in conjunction with
ANSIN45.2 "Quality Assurance Program Requirements for Nuclear Power Plants," and
therefore meet Regulatory Guide 1.54.
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During the operations phase, compliance with the regulatory guide also includes the following
clarification:

a. When the requirements of ANSI N101.4 apply, specific requirements, such as
documented site meetings, field demonstrations, substrate priming, applicator
reporting, inspection reporting and report forms will be considered on a
job-by-job basis and invoked only where found to provide a meaningful QA
contribution to that task.

b. When 10 percent or less of the surface of the item requires coating, it is
considered to be touch-up work and only a general conformance to these
requirements will be necessary.

Regulatory Guide 1.55
(Rev. 0, 6/73) Concrete Placement in Category I Structures

The placement of concrete for seismic Category I structures complies with Regulatory
Guide 1.55, Rev. 0, except that the documents referenced in the appendix to the guide were used
for guidance only, as appropriate. Use of the Maturity Method (correlating strength to integrated
temperature-time history) is permitted for monitoring curing of concrete placements (except
containment). When this method is implemented to determine in-place strength, curing
temperatures can be reduced to 40°F, as permitted by Paragraph 3.2.3 of ACI 308. Temperature
control is maintained at least until the placement attains 70 percent of the design strength, in
accordance with Paragraph 12.2.3 of ACI301. The subject is further discussed in
Subsections 3.8.1.6 and 3.8.3.6.

This regulatory guide was withdrawn on July 8, 1981 and superseded by Regulatory
Guides 1.136 Rev. 2, 6/81 and 1.142.

Regulatory Guide 1.56
Rev. 1, 7/78) Maintenance of Water Purity in Boiling Water Reactors
This regulatory guide is not applicable to Seabrook Station.

Regulatory Guide 1.57

(Rev. 0, 6/73) Design Limits and Loading Combinations for Metal
Primary Reactor Containment System Components

The design complies with Regulatory Guide 1.57, Rev. 0, requirements for the personnel lock,
the equipment hatch, and the piping and electrical penetrations inside and outside the
containment which are not backed by concrete.
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This guide is not considered applicable to other portions of the containment system.

The subject is further discussed in Subsection 3.8.2.

Regulatory Guide 1.59
(Rev. 2, 8/77; Errata 7/80)

Design Basis Floods for Nuclear Power Plants

The recommendations of Regulatory Guide 1.59, Rev. 2, have been followed relative to design
basis flooding. The Probable Maximum Precipitation analysis indicates that the site may
develop ponding, but that all safety-related structures are not adversely affected. A protective
revetment has been designed and constructed to safeguard the site and safety-related facilities
from the predicted Probable Maximum Surge level.

For further discussion, refer to Section 2.4.

Regulatory Guide 1.60

(Rev. 1. 12/73) Design Response Spectra for Seismic Design of Nuclear
Power Plants

The recommendations of Regulatory Guide 1.60, Rev. 1, have been followed for the BOP design
with the following comments and/or exceptions:

a. The vibratory ground motions represented by the design response spectra are
assumed as free-field surface motions because the design response spectra were
derived from analysis of historic ground motions recorded at or near ground
surface.

b. Because the vertical design response spectra are presented as scaled to Ig
horizontal ground acceleration, it is implicitly, but inadvertently, required that the
vertical peak ground acceleration equal the horizontal peak ground acceleration.
The assumption of the peak vertical acceleration being two-thirds of the peak
horizontal acceleration has been acceptable to the NRC. Therefore, to follow the
intent of the regulatory guide appropriately, the vertical design response spectra
are modified for frequencies greater than 33 Hz, as shown in the Figure 1.8-1.
For further discussion, refer to Subsections 2.5.2.6 and 3.7(B).1.1.

The design response spectra of Regulatory Guide 1.60 are acceptable for the NSSS, with the
damping values recommended and approved by the NRC in Reference 7 for use in dynamic
analysis of NSSS equipment. For further discussion, refer to Subsection 3.7(N).1.1.
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Regulatory Guide 1.61

(Rev. 0, 10.73) Damping Values for Seismic Design of Nuclear Power
Plants

The damping values of Regulatory Guide 1.61 have, in general, been fully complied with in the
BOP design. For further discussion, refer to Subsection 3.7(B).1.3.

Relative to the NSSS, the damping values listed in Regulatory Guide 1.61 are considered
acceptable with the single exception of the large piping systems faulted condition value of
3 percent critical. Higher damping values, when justified by documented test data, have been
provided for the Regulatory Position C.2. A conservative value of 4 percent critical has
therefore been justified by testing for the NSSS reactor coolant loop configuration in
Reference 7, and has been approved by the NRC.

For pipe stress verification and for pipe support optimization, the damping values of
ASME B&PV Code, Code Case N-411, may be used in lieu of the values listed in Regulatory
Guide 1.61.

For further discussion, refer to Subsection 3.7(N).1.3.

Regulatory Guide 1.62
(Rev. 0,10/73) Manual Initiation of Protective Actions

The NSSS protection system meets the recommendations of this regulatory guide, in accordance
with the comments of Subsection 7.3.2.2.

The BOP portion of the protection system was designed, built and tested in accordance with
IEEE Standard 279-1971, and complies with Regulatory Guide 1.22 and 1.62. The design of the
protection system includes the following:

a. Manual initiation of each protective action is provided at the system level, in
addition to the means to initiate protective action at the component level.

b. Manual initiation of the protective actions at the system level perform all
functions carried out by the automatic initiation signal to the actuating devices,
and provide the required action, such as sequencing functions and interlocks.

c. The switches for manual initiation of protective actions at the system level are
located in the main control room.

d. The amount of equipment common to both manual and automatic initiation has
been minimized. The single failure criterion has been satisfied.
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For further discussion, refer to Section 7.3.

Regulatory Guide 1.63

(Rev. 2, 7/78) Electric Penetration Assemblies in Containment
Structures for Light-Water-Cooled Nuclear Power Plants

The design conforms to the recommendations of Regulatory Guide 1.63, Rev. 2, with certain
clarifications which are discussed further in Subsections 3.8.2, 8.1.5, 8.3.1.1 and 8.3.1.2.

Regulatory Guide 1.65

(Rev. 0. 10/73) Materials and Inspections for Reactor Vessel Closure
Studs

Westinghouse is in agreement with Regulatory Guide 1.65 except for material and tensile
strength guidelines.

Westinghouse has specified both 45 ft-1b and 25 mils lateral expansion for control of fracture
toughness determined by Charpy-V testing, required by the ASME Boiler and Pressure Vessel
Code, Section III, Summer 1973 Addenda and 10 CFR Part 50, Appendix G (July 17, 1973,
Paragraph IV.A.4). These toughness requirements assure optimization of the stud bolt material
tempering operation with the accompanying reduction of the tensile level when compared with
previous ASME Boiler and Pressure Vessel Code requirements.

The specification of both impact and maximum tensile strength as stated in the guide results in
unnecessary hardship in procurement of material without any additional improvement in quality.

The closure stud bolting material is procured to a minimum yield strength of 130,000 psi and a
minimum tensile strength of 145,000 psi. This strength level is compatible with the fracture
toughness requirements of 10 CFR Part 50, Appendix G (July, 1973, Paragraph 1.C), although
higher strength level bolting materials are permitted by the code. Stress corrosion has not been
observed in reactor vessel closure stud bolting manufactured from material of this strength level.
Accelerated stress corrosion test data do exist for materials of 170,000 psi minimum yield
strength exposed to marine water environments stressed to 75 percent of the yield strength (given
in Reference 2 of the guide). These data are not considered applicable to Westinghouse reactor
vessel closure stud bolting because of the specified yield strength differences and a less severe
environment; this has been demonstrated by years of satisfactory service experience.
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The ASME Boiler and Pressure Vessel Code requirement for toughness for reactor vessel bolting
has precluded the guide's additional recommendation for tensile strength limitation, since to
obtain the required toughness levels, the tensile strength levels are reduced. Prior to 1972, the
Code required a 35 ft-Ib toughness level which provided maximum tensile strength levels
ranging from approximately 155 to 178 kpsi (Westinghouse review of limited data — 25 heats).
After publication of the Summer 1973 Addenda to the Code and 10 CFR Part 50, Appendix G,
wherein the toughness requirements were modified to 45 ft-Ib with 25 mils lateral expansion, all
bolt material data reviewed on Westinghouse plants showed tensile strengths of less than
170 kpsi.

The in-service inspection program described in Subsection 5.2.4 provides an acceptable alternate
method to following the guidance of this regulatory guide.

Regulatory Guide 1.66
(Rev. 0, 10.73)

Nondestructive Examination of Tubular Products

This regulatory guide was withdrawn by the NRC on September 28, 1977.

Regulatory Guide 1.67
(Rev. 0, 10/73)

Installation of Overpressure Protection Devices

The design criteria for safety valve stations fully conform to the requirements of Regulatory
Guide 1.67. For further discussion, refer to Subsection 3.9(B).3.3.
Regulatory Guide 1.68

(Rev. 2, 8/78) Initial Test Programs for Water-Cooled Reactor Power
Plants

The initial test program was conducted in accordance with the intent of Regulatory Guide 1.68,
with the exceptions discussed in Subsection 14.2.7.

Regulatory Guide 1.68.1

(Rev. 1, 1/77) Preoperational and Initial Startup Testing of Feedwater
and Condensate Systems for Boiling Water Reactor
Power Plants

This regulatory guide is not applicable to Seabrook Station.
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Regulatory Guide 1.68.2

(Rev. 1, 7/78) Initial Startup Test Program to Demonstrate Remote
Shutdown Capability for Water-Cooled Nuclear Power
Plants

The remote shutdown capability was demonstrated in accordance with the intent of Regulatory
Guide 1.68.2, Rev. 1. For discussion, refer to Subsection 14.2.6.

Regulatory Guide 1.69

(Rev. 0, 12/73) Concrete Radiation Shields for Nuclear Power Plants

The design of the concrete radiation shields fully complies with Regulatory Guide 1.69, Rev. 0.
The applicable documents, design loads and design approach presented in ANSI N101.6-1972
were used in the design.

For further discussion, refer to Subsections 3.8.3.1, 3.8.3.2 and 3.8.3.4.

Regulatory Guide 1.70

(Rev. 3. 11/78) Standard Format and Content of Safety Analysis Reports
for Nuclear Power Plants-L WR Edition

The FSAR and Updated FSAR were prepared using the recommended format and content of
Regulatory Guide 1.70, Rev. 3, with the exception of a listing of any unusually hazardous
materials to be used on site that could present unexpected fire hazards or complicate firefighting
activities. Regulatory Guide 1.70, Rev.3, was issued prior to the issuance of
10 CFR 50 - Appendix R "Fire Protection Program for Nuclear Power Facilities Operating Prior
to January 1, 1979." As such, the unexpected fire hazards, fire brigade training and the storage
and/or use of combustible materials concerns that were addressed in Regulatory Guide 1.70 have
been addressed in expanded detail in 10 CFR 50 - Appendix R. 10 CFR 50 - Appendix R, by
reference, is part of the UFSAR.

Regulatory Guide 1.71
(Rev. 0, 12/73) Welder Qualification for Areas of Limited Accessibility

NSSS practice does not require qualification or requalification of welders for areas of limited
accessibility as described by Regulatory Guide 1.71. Experience shows that the current NSSS
shop practice produces high quality welds. In addition, the performance of required
nondestructive evaluations provides further assurance of acceptable weld quality.
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Limited accessibility qualification or requalification in excess of ASME Code, Section III or IX
requirements is considered an unduly restrictive requirement for NSSS component fabrication,
where the welders' physical position relative to the welds is controlled and does not present any
significant problems. In addition, shop welds of limited accessibility are repetitive due to
multiple production of similar components, and such welding is closely supervised.

For field application, the type of qualification should be considered on a case-by-case basis due
to the great variety of circumstances encountered.

This guide was also not followed for the BOP for the following reasons: "Limited Accessibility"
welds, which we define as welds inaccessible from at least 12 inches in any direction, will be
identified by contractors and would require us to provide extensive surveillance and field
supervision of the affected areas.

Contract specifications require that contractors, regardless of the code requirement, consider the
necessity of special inspection techniques.

Qualification alone does not ensure the integrity of welds in limited areas, nor does a continual
audit of the welder for the correct application of procedure parameters and welder technique
ensure the integrity of production welds. The integrity of welds has been assured by
nondestructive examination or special inspection techniques during fabrication and baseline
inspections.

For Operational Phase activities under the scope of the Operational QA Program, PSNH welder
qualification will comply with the requirements of this regulatory guide, with the following
clarifications:

a. With regard to Section C.1 of the regulatory guide, selected welders may, in
addition to the normal qualifications, be trained and qualified for limited access
conditions.

b. With regard to Section C.2.a of the regulatory guide, when a limited access weld

must be performed, the judgment of experienced supervisory personnel will be
used to determine whether the above noted additional qualification is satisfactory
for the given task, or whether additional training and qualifications for the
specific configuration is required.

Regulatory Guide 1.72

(Rev. 2. 11/78) Spray Pond Piping Made From Fiberglass-Reinforced
Thermosetting Resin

This guide is not applicable to Seabrook Station.
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Regulatory Guide 1.73

(Rev. 0, 1/74) Qualification Tests of Electric Valve Operators Installed
Inside the Containment of Nuclear Power Plants

This regulatory guide endorses IEEE 382-1972, and provides some additional clarification in the
arca of accessories, such as solenoid valves and limit switches. Qualification of valve
appurtenances, such as motor operators, solenoid valves and limit switches, is in accordance with
this Regulatory Guide. Details of the qualification of specific motor operators, solenoid valves
and limit switches are contained in Reference 15.

For NSSS safety-related motor-operated valves located inside containment, environmental
qualification is performed in accordance with IEEE Standards 382-1972 and 323-1974. The
qualification program for valve-related equipment is described in Reference 9. Refer to
Section 3.11 for additional discussion of environmental qualification.

Regulatory Guide 1.75
(Rev. 2, 9/78) Physical Independence of Electric Systems

The design is consistent with the criteria for physical independence of electrical systems
established in "Attachment C" of AEC letter dated Dece