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stment cost study for the 1139 MWe pressurized water reactor (PWR)

centr station power plant consists of two volumes., Volume I includes in

addit to the Foreword and Summary, the Plant Description and the Detailed

mate. Volume 11 contains ti irawings, Equipment |

LES

the ite Description

"

presented in Volume [, Section 6, the

rules used in this study are as follows:

h

e reference plant design is based upen principal technical fea-

tures corresponding to the Public Service Company of New Hampshire
eabrook Statiomn.

he reactor plant design is based on the Westinghouse Reference

afety Analysis Report (RESAR-35). Key plant parameters for the

nuclear steam supply system (NSSS) and steam and power conversion
system are cshown in Tables 2-1 and 2-2 in fection 2.

&* 4 a

Cost datia is based on prices effective as of July 1, 1976.

A full complement of licensing and design criteria circa January 1,

1976 are utilized. Safety classifications, seismic categories
and design codes for the major structures and equipment are ad-

dressed in Section 2 and in the Equipment List, (Volume II,
section 5).

[he detailed cost 2stimate is developed for a single unit, with
sufficient land area to accommodate an identical second unit.

The detailed cost estimate is developed in accordance with an
expanded AEC code-of-accounts (USAEC Report NUS-531),

lhe design of the main heat rejection system is based upon the
1se of mechanical draft wet cooling towers. The nuclear ultimate
heat sink is also based on mechanical draft wet cooling towers.

Escalation and interest during construction are not inciuded in
the cost estimate.

The plant has an onsite nuclear reactor core storage capacity for
4/3 core,




The design utilizes two independent offsite sources of power;
one at 500 kV and one at 230 kV,

he plant design life is forty years during the first part of
which it will be baseloaded.
SUMMARY

he estimated total base construction cost for the 1139 MWe PWR reference
design is $568,831,011 or $495/kW based on July 1, 1976 prices. Summaries of
the Detailed Cost Estimate at both the two and three digit account levels are
shown in Tablec l-1 and 1-2 cespectively., The cost estimate does not include
normal contingency costs for the equipment, material and labor components of
the total base construction cost; nor does it include escalation and interest
during construction, Other items not included in the cost estimate are listed

the beginning of Section 3, Detafled Cost Estimate, As noted in the Fore=-
word, for a specific site, this baseline cost estimate must be adjusted for

regional variations in material and labor rates, different construction sche=-

iule lengths, and escalation and interest rates incurred during construction,

1.4 COMPARISON TO WASH-1230 RESULTS
he total base construction cost for the PWR power plant (1031 MWe net output)

reference in WASH-1230 was approximately $211,000,000 or $205/kW, based upon

prices effective January 1971, Thus, the 1977 study indicates approximately

a 143 percent increase in the cost of the plant in terms of $/kW, The princi-
pal factors contributing to this increase are as follows:
o Cost escalation from January 1971 to July 1976,

0 Regulatory requirements for additional engineering and safety
features, and environmental considerations affecting plant design,

These result in increased engineering, management, labor, equipment and

material costs due to increased scope and lengthened schedules.
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* ¢ icrease in direct constructior 08t of the urrent plant design over
those ¢ imated in WASH- JO are directly related to increases in the quanti-
. ties of the various construction commodities required for compliance with
i licensing and design criteria circa January 1, 1976. Following are examples
&
of the differences in the quantiti f some of these —onstruction materials:
|
. H=1230 PWR PWR
:
1031 MWe Net Output 1139 MWe Net Output
o= 1/71) (1/76)
. ) PO, ¥ -1 . i ¢ —
oncrete, cu, yds, 90,000 167,200

einforcing teel, 2.0 x 10 +3 10
. ¢ t
T tructural eel, lbs, 8.8 x 10 1.8 x 10
-3 i 1 sunmary breakdown of the direct craft labor costs and hours
for this reference design. 'he total direct craft labor cost of approximately

33,100,000 corresponds to an average hourly rate of $12,.30., Approximately

),820,000 craft labor manhours average about 9.5 manhours/kW. [hese compare

o averages of $8.86/hour and 6.0 manhours/kW respectively for the earlier
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Description
Asbestos Worke:
Boiler Maker
Bricklayer
Carpenter
Dock Builder
Electrician
Iron Worker
Laborers

Millwrights 161,523

Operating Engineers 811,021

Painters 190,928
Pipefitters
P]lumbers

Rooters 1,981
Sheet Metal Workers 117,888

Teamsters 164,960

TOTAL FOR ' 10,819,241













RAMETER EAM AN
" : ANI . CONVERSION

139 MWe PRE! SURIZED WAT
PRESSURIZEI I TOR PLANI

1 . 192.400
53.790

1,138,610

150













comp
np romi

rame




2.3 PLANT DESIGN DESCRIPTION

Following are the PWR plant design descriptions for accounts 21 through 26,

ACCOUNT 21 STRUCTURES AND IMPROVEMENTS

The primary structure in the plant is the reactor containment building. This
structure is a Seismic Category I reinforced concrete enclosure, consisting
of a vertical cylindrical shell with a hemispherical dome and a flat base.

A continuously welded plate liner is attached to the inside iace of the con-
crete to ensure a high degree of leak-tightness. The containmont and other
reinforced concrete Seismic Category I structures house all safety related
equipment essential for safe plant operation, shutdown and control. These
structures generally consist of reinforced concrete feoundation mats, exterior
walls, intericr walls, floor slabs and roof slabs and resist horizontal locads
with exterior wa:ls behaving as shear walls, The interior slabs and roof

slabs are supported o¢n heavy structural steel framing.

The major Seismic Category I structures include:

Reactor Containment Building - Houses the NSSS and associated equipment, pro-

vides biological shielding and protects the environment in the event of a
postulated abnormal conditior in the reactor couvlant system. The interior
concrete of the reactor containment structure is also Seismic Category I,
and supports the components and equipment, provides biological shielding and
protects the steel liner from postulatea pipe break effects in the reactor

coolant system.

2-3






ACCOUNT 21

The major Non-Seismic Category I structures house Non-Seismic Category 1
equipment and components not required for plant safety or safe shutdown.
These structures generally consist of structural steel framing, metal siding
and concrete plank roofing, and are founded on reinforced concrete spread
footings. These structures are designed to assure that their failure will

not cause loss of function of a Seismic Category I structure,

The major Non-Seismic Category 1 structures include:

Turbine Room and Heater Bay - Houses the turbine generator, condensers and

associated equipment, feedwater heaters, feedwater pumps, condensate pumps,
condensate booster pumps, condensate polishing and demineralizing equipment,

other auxiliary equipment, and switchgear rooms,

Administration and Service Building - Houses the general offices, conference

rooms, storage areas, auxiliary boilers, water treatment equipment and

various laboratories and sheps.

Make-up Water Intake and Discharge Structure

Fire Pump House

Non-Essential Switchgear Building

Circulating Water Pump House

Holding Pond
Chlorination Building

Make-up Water Pretreatment Building

2-11
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ACCOUNT 21

a lower floor level of the contaimment, Piping, electrical fuel transfer and
duct penetrations are also provided through the wall at various locations and
designed to remain gas-tight during all conditions for which the contaimment

is designed,

The containment floor supports all primary equipment, primary equipment supports,
supports for other components and equipment located in the containment and the
interior contaimment structures, All contaimment interior structures are
independent of the contaimment cylinder wall., The major contaimment interior

structures include the following:

a) Primary Shield wall - A six ft circalar reinforced concrete wall

enclosing and supporting the reactor pressure vessel,

b) Secondary Shield Wall - A four ft octagon shaped reinforced concrete
wall enclosing the reactor coolant piping, steam generators, reactor

coolant pumps and their supports.

c) Refueling Canal - Reinforced concrete walls and floors covered with
stainless steel liner through which new and speut fuel elements are

transported during refueling,

d) Operating Floor 5lab and Crane Support Beams - A three ft thick
reinforced concrete slab spanning between the crane support structure
beams, .he beams are supported on a series of reinforced concrete

columns, The crane rails at the extremities of the operating floor

2-16




ACCOUNT 21

slab support a gantry type polar crane used for placement and main-

tenance of major equipment in the contaimment,

Other concrete internal structures are the pressurizer shield wall and control

rod missile shield,

The annulus between the secondary shield wall and (he contaimment wall houses
accumulator tanks, the pressurizer relief tank, instrumentation racks, heat
exchangers, cooling units, filter systems and miscellaneous equipment for
auxiliary systems, The primary system is housed within the secondary shield
wall which isolates the system and postulated accidents fram the auxiliary
systems in the contaimment structure and provides necessary shielding,
Structural steel is utilized to support floors in the annulus at the operating
level and intermediate levels to provide means of travel and access to the

various components and equipment.

In addition to housing the NSSS and providing a leak tight structure, the
containment also serves as a biological shield which protects the enviromment
from the effects of normal plant operatior and abnormal events., It also
protects the housed systems from the effects of various natura. phenomena

occurving at the plant site,

The containment building heating, ventilating and air coaditioning (HVAC)
systems maintain a containment atmosphere suitabie for equipment operation
avd provide @& means< for remcving firsion products prior to entry, during

refueling and following a design basis accident (DBA),






ACCOUNT 21

ACCOUNT 213 Turbine Room and Heater Bay

The turbine building (inciuding heater bay) is a Non-Seismic Category I
structure, located east of the contaimnment structure., The turbine building
is a three story steel framed structure 135 ft wide, 325 ft long and 130 ft
high. The heater bay is a two story steel framed structure 65 ft wide, 325
ft long and 77 ft high., The building is supported on reinforced concrete
spread footing on rock, The reinforced concrete ground floor is located at
grade., The building volume is approximately 7,500,000 cu ft. The mezzanine
and operating floors are reinforced concrete slabs supported on metal deck

on steel framing., The roof is concrete channel plank covered with a roofing
membrane, The exterior walls are insulated metal siding, and the interior
walls are concrete block, The massive "high-cuned" turbine pedestal is rein-
forced concrete and is supported on a thick concrete foundation mat bearing
on rock. The turbine pedestal is isolated from the remaining building support
loads. The building houses the turbine-generator machine, its condensers and
associated equipment, feedwater heaters, feedwater pumps, condensate pumps,
condensate booster pumps, condensate polishing and demineralizing equipment,

turbine lube oil equipment, otner auxiliary equipment, and switchgear rooms.

The turbine room and heater bay are cooled by a total of 20 roof ventilarors.
Each ventilator, ten for the turbine room and ten for the heater bay, is
rated at 90,000 cfm, During the winter months heating is provided by 24

steam heater units located throughout the turbine buiiding.

At the east end of the builaoirg is located 2 rail car bay fur trausport of
generator and turbine parts. An overheaa travelling crane located at the top
of the building serves this bay as well as the full operating fleoor area. All

floors are connected by several rtairways and e pesserger elevator,

2-19



ACCOUNT 21

ACCOUNT 215 Primary Auxiliary Building And Tunnels (Including Residual Heat
Removal Vault)

The primary auxiliary building is a reinforced concrete Seismic Category I
structure located north of the coataimment structure and supported on a four
ft thick reinforced concrete foundation., The building is not symetric and

has changes in elevation of the base mat at various locations in the building.
Nominally the base mat is founded on rock 30 ft below grade. Portions of the
building are founded deeper or shallcver than the above. However, in ail
cases support is provided by rock., The major portion of the building is 79 ft
wide, 144 ft long and three stories or 91 ft high., Some portions of the build-
ing have a raised roof. The portion of the building housing the safeguards
pumps is an attached section founded on rock 85 ft below grade. The height

of the safeguards vault is 90.5 ft. The volume of the primary auxiliary

building and safeguards vault is 1,140,000 cu ft.

The exterior walls, interior walls, floor slabs and roof slab are reinforced
concrete, The exterior walls are a minimum of two ft thick., The floor slabs
are cast in place concrete over metal deck and supported on steel framing.
The roof slal is cast in place concrete over metal deck, covered with a

roofing membrami and supported on steel framing.

The 79 by 144 ft portion of the building has two irtermediate reinforced
concrete floors which house miscellanecus auxiliary auclear equipment such

as heat exchangers, pumps, demineralizers, filters, tanks and ventilation
equipment., Below grade reinrorced concra2te pipe tunneis connect the building

to the contaimment, waste treatment building and fuel storage buildiag.

2-20



The safeguards section is subdivided into compartments and houses contaimment

spray pumps, residual heat removal oumps and heat exchangers,

The primary auxiliary building is cooled by outside air supplied at 250,000 cim.
During the winter months heating is provided by duct coils and unit heaters
supplied from the building hot water heating system, Approximately 60,000 cfm
of the supply air is directed from the primary auxiliary building to the fuel
storage building for area ventilation and eventual exhaust. The primary
auxiliary building exhaust is divided into non-contamimated and potentially-
contaminated systems, The non-contaminated exhaust is sent directly to the
plant vent without filtration and is rated at 120,000 cfm, Potentially

contaminated areas of the building are exhausted separately through prefilters

and a HEPA-charcoal-HEPA filter bank in the atmospheric cleanup system, The

atmospheric cleanup exhaust system is rated at 76,000 cfm




ACCOUNT 21

ACCOUNT 216 Waste Process Building (Including Tank Farm)

The waste process building is a partially reinforced concrete structure
located North of the primary auxiliary building and supported on a four ft
thick reinforced concrete foundation. The building is not symetric and has
changes in elevation of the base mat at various locations in the building.
Nominally, the base mat is founded on rock 55 ft below grade. Portions of
the building are founded shallower than the above, However, in all cases,
except the tank farm portion which is founded at grade, support is provided

by rock,

The waste process building is approximately 80 ft wide, 150 ft long and four
stories or 120 ft high, Some portions of the building have a raised roof for
mechanical equipment location. The tank farm portion of the building is
approximately 57 ft wide by 128.5 ft long and is attached to the south end

of the building adjacent to the primary auxiliary building. The height of
the tank farm building is 65 ft. The volume of the wastc processing building

is 1,350,000 cu ft and the volume of the tank farm portion is 450,000 cu ft.

The major portion of the waste process building, the exterior walls, interior
walls, floor slabs and roof slab, are reinforced concrete. The exterior walls
are a minimum of two ft thick. The floor slabs are cast in place concrete
over metal deck and supported on steel framing. The roof slab is cast in
place concrete over metal deck, covered with a roofing membrane and supported
on steel framing. Portioas of the building have insulated metal siding and
the roof is concrete channel plank covered with a roofing membrenc., Steel
framing is used in these portions of the building instead of reinforced

concrete, Seismic Category | requirements are invoked where necessary to

protect selected components.




The tank farm portion is structural steel framing with insulated metal siding

and insulated built-up roofing on metal roof deck supported on structural
steel., A 20 ft high reinforced concrete dike wall surrounds the refueling

water storage tank.

A reinforced concrete truck facility is attached to the west wall for shipping
drums or containers. Below grade pipe tunnels connect the waste process
building to the primary auxiliary building. The building contains radioactive
liquid, gaseous, and solid waste processing and boron recovery equipment. The
tank portion of the farm builiuing houses the make-up water storage tank and

the refueling water storage tank.

The waste process building is cooled by outside air tupplied at 120,000 cfm.
puring the winter months the supply air is heated by steam coils in the supply
air units and a hot water unit heater located in the boron waste compartment,
Air is exhausted from the building through prefilters and HEPA-chaicoal-HEPA
filtration units to reduce the level of radioactive materials that might be

sresent, and discharged to the plant vent,



ACCOUNT 21

ACCOUNT 217 Fuel Storage Building

The fuel storage building is a reinforced concrete Seismic Category 1 struc-
ture located west of the containment structure and supported on a four ft

thick reinforced concrete foundation. The building is not symetric and has

changes in elevation of the base mat at various locations in the building.

The spent fuel pit is founded on rock 40 ft below grade. Portions of the
building are located above this elevation but are supported on rock except

for the cask shipping area which is supported on grade. The building is 94

ft wide, 96 ft long and 104 ft high. The volume of the bLuilding is 630,000

cu £t.

The spent fuel storage area is constructed of thick reinforced concrete walls
and floor., They are lined on the inside surfaces with stainless steel plates
for leak tightness., The building exterior walls, interior walls, floor slabs
and roof slab are reinforced concrete. The exterior walls are a minimum of
two ft thick. The floor slabs are cast in place concrete over metal deck and
supported on steel framing. The roof slab is cast in place concrete over

metal deck, covered with a roofing membrane and supported on steel framing.

The building éontaina the new fuel storage area, spent fuel storage area,
cask storage area, cask decontamination and shipping areas and spent fuel
pool cooling and cleaning systems. New and spent fuel are stored in stain-
less steel racks located in pools of borated water. The 125 ton bridge crane
and auxiliary hoists handle the spent fuel casks and new fuel bundles. A
crane that runs on rails supported cn the operating floor handles the fuel

assemblies,



AC 2
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The fuel storage building is cooled by outside air supplied from the primary
auxiliary building supply system at approximately 60,007 cfm, During the
winter months heating is provided by ten hot water unit heaters located through-
out the building. Air is exhausted from the building through prefilters and
HEPA-charcoal -HEPA exhaust filtration units to reduce the level of radioactive
materials that might be present, and directed to the primary auxiliary building

exhaust system for discharge to the plant vent,
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ACCOUNT 21

building ventilation equipment, and the diesel oil storage tanks, The control
building houses electrical switchgear, MG sets and battery rooms on the first
floor. The second floor is for cable spreading, and the main control and

computer rooms are located on the third floor.

The control building HVAC system provides the equipment and redundancy necessary
to maintain an operating enviromment in the control room and emergency switch-
gear, battery, and cable spreading areas during all normal and emergency
conditions, The control room is also provided with redundant environmental
control systems that ensure habitability for extended periods of time following
postulated design basis accidents, These control room habitability systems are
considered to be part of the station engineered safety features (ESF) and consist
of redundant emergency air intakes and recirculation charcoal filtration units.
Each diesel generater compartment in the osuilding is provided with its own
ventilation system for use when the diesels are in operation and a standby
heating system for equipment protection under winter conditions, Heating for
other general building areas is provided by a non-safety related hot water
heating system serving heating coil units and duct reheat coils throughout the
building., Those sa‘etv related areas that require heating during shutdown
under winter conditions are equipped with electrical space heavers to provide

hot water to protect the equipment,

ACCOUNT 218B Administration and Service Building

The administration and service building is a Norn-Seismic Category 1 structure
located uorth of the turbine building heatcr bay. The building is a tweo story
steel framed structure 176 ft wide, 270 ft long and 38 fr high, Tnis building

is supported on reirforced concrete spread fcotings or rock. The reinforced
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ACCOUNT 21

concrete ground floor is located at grade. The intermediate flcor is reinforced
concrete supported on metal deck on steel framing The roof is concrete

channel plank covered with a roofing membrane. The exterior walls are insulated
metal siding and the interior walls are either concrete block or metal partitions,
Most areas are provided with suspended accoustical ceilings. The building volume

is approximately 1,500,000 cu ft,

The building houses the auxiliary boilers, water treatment equipment, locker
and change rooms, toilets, spare parts room, small shops, machine shop, labora-

tories, general offices, conference rooms and storage areas.

The administration and services building HVAC systems maintain environmental
conditions of normally occupied spaces within the prescribed comfort zone and
ensure that temperatures and humidity in other areas are suitable for material
storage and equipment operation, Heating and air conditioning is provided by
fan cooler/heating units located throughout the building. All supply air to
the building is heated as necessary by steam preheaters and hot water coils in
the supply air units, Het water and chilled water f .r the fan cooler/heating
units are supplied from central hot water heating sys.ems and refrigerated
chilled water.aystens. Steam for preheating supply air to the building is
supplied by the auxiliary boiler system. All HVAC systems associated with the

administration and services building are non-safety related systews.

ACCOUNT 218D Fire Pump House Including Foundation For Two Fire Protection Tanks

The fire pump house is a Non-Seismic Category 1 structure located southeast

of the main plant structures, east of the fuel oil scorage tank and south of

2-28



ACCOUNT 21

the main switchyard, The Non-Seismic Category 1 fire protection tanks are
located south of the fire pump house. The fire pump house is a single story
steel frame structure 28 ft wide, 76 ft long and 17 ft high. The building

is supported on reinforced concrete spread footings. The reinforced concrete
ground floor is located at grade. The roof is insulated built-up roofing on
metal roof deck supported on structural steel. The exterior walls are insulated
metal siding. A ten ft square by 20 ft deep reinforced concrete pit is attached
to the west end of the building below grade with its bottom slab supported on
rock. The approximate volume of the building is 34,000 cu ft, and houses the

fire pumps and associated equipment.

The foundations for the fire protection tanks are reinforced concrete ring
walls 45 ft in diameter, 1.5 ft thick and 5.6 ft high. A compacted sand bed
is provided inside the ricy wall,

ACCOUNT Z1BE Emergency Feedwater Pump Building and ACCOUNT 218G Electrical
Tunnel

The emergency feedwater pump building is a reinforced concrete Seismic Category 1
structure located east of the contaimment structure and above the electrical
cable tray tunnel. The building extends from the roof of the electrical tunnel
seven {t above grade to 27 ft above grade. The portions of the building
extencing beyond the electrical tunnel are supported on reinforced concrete
walls founded on rock, The contaimnment serves as the west wall of the

buil ‘ing. The building is approximately 33 ft wide and 8C it long. The volume

is 06,000 cuo ft.

2-29



ACCOUNT 21

The electrical cable tunnel is a reinforced concrete box type Seismic
Category 1 structure located beneath the emergency feedwater pump house,

It is a two-story high structure where it joins the containment., The tunnel
which is approximately 52 ft wide and extends from seven ft above grade to

50 ft below grade is founded on rock. The top slab ‘s the floor of the
emerpency feedwater pump building, In the area away from the contaimment,
tunnel dimensions, configurations and elevations vary, out are nominally 19 ft

wide.

The exterior walls, interior walls, floor slab and roof slab are reinforced
concrete., The exterior walls are a minimum of two-ft thick. The portion of

the floor slab which forms the roof of the electricel tunnel is cast in place
concrete over metal deck and supported on steel framing. The roof slab is cast
in place concrete over metal deck, covered with a roefing membrane and supported
on steel framing., The roof is supported on reinforced concrete columns on the
west side adjacent to the contaimment. The emergency feedwater pump building
contains emergency feedwater pumps, demineralized water make-up pumps, valve
stations and an auxiliary control panel. The electrical tunnel contains cable

runs from the contaimment to the control building.

ACCOUNT 218F Radiological Control Access Manway Tunnels

The ma~way tunnels are reinforced concrete box type Seismic Category I
structures, which are founded at various elevations. Where they extend
beneath a building the bottom floor of the building forms the roof of the

tunnel, In other areas the rovof is cast in place concrete over metal deck
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and suppoirted on steel framing. The clear dimensions of the tunnels are

eight ft square.

The tunnels provide controlled access to various main plant structures from

the administration and service building.

ACCOUNT 218H Non-Essential Switchgear Building

The non-essential switchgear building is a Non-Seismic Category 1 structure
located east of the control building and west of the administration and service
building. The building is a single storv steel frame structure 39 ft wide,

98 ft long and 28 ft high with a volume of 117,000 cu ft. The building is
supported on reinforced concrete spread footings, and the reinforced concrete
ground floor is located at grade. The roof is concrete channel plank covered
with a roofing membrane. The exterior walls are insulated metal siding and
masonry. The east and west walls are common with the administration and
service building and control building respectively. The building houses all

non-safety related switchgear,

ACCOUNT 218J Main Steam and Feedwater Pipe Enclosures

The main steam and feedwater pipe enclosure areas are reinforced concrete
Seismic Category I structures located on the south and north sides of the
containment structure. The floors are located 17 ft below grade with the
walls extending to competent rock for support except in the portion of the
north tunnel near the containment where the roof of the mechanicai penetration

area forms the floor nf the enclosure., The mechanical penetration area

is 39 ft high and founded on rock 56 ft below grade. The enclosures are each

59 ft high, 115 ft long and 18 ft wide (20 ft wide on north side) with a total
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volume of approximately 70,000 cu ft. The mechanical penetration area is

approximately 25 ft wide and 90 ft long.

The exterior walls, interior wall slabs and roof slab are reinforced concrete.
The exterior walls are a minimum of two ft thick. The roof of the mechanical
area which forms the floor of the euclosure is cast in place concrete over
metal deck and supported on steel framing. The roof of the enclosures is
reinforced concrete supported on reinforced concrete beams and covered with

a roofing membrane.

The enclosures support and protect the Seismic Category I portion of the main

steam and feedwater piping between the containment and the turbine building.

ACCOUNT 218K Pipe Tunnels

The pipe tunnels are reinforced concrete box type structures. Where the

pipe in the tunnel is Seismic Category I the tunnel is designed to be

Seismic Category I. They are founded ac various elevations. Where they
extend beneath a building the bottom floor of the building is the roof of the
tunnel, In other areas the roof is cast in place concrete cver metal deck and
supported on steel framing. The clear dimensions of the tunnel are eight ft
wide by ten ft high. The tunnels provide protection for piping between

various buildings.

ACCOUNT 218M Hydrogen Recombiner Structure

The hydrogen recombiner structure is a reinforced concrete Seismic Category I

structure located west of the south main steam and feedwater pipe enclosure.
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The bottom slab is located at grade and forms the roof of the below grade
electrical room, The building is 16 ft wide, 24 ft long and 18 ft high. The
volume is approximately 7000 cu ft. Attache. to the south end of the building
is a ten ft wide and 27 ft long instrument room which also serves as a shield

for the hydrogen recombiner structure.

The exterior walls, floor slab ard roof slab are reinforced concrete. The
exterior walls are a minimum of two ft thick. The roof slab is cast in place
concrete over metal deck covered with a roofing membrane and supported on steel

framing.

The building houses the hydrogen recombiner and associated equipment,

ACCOUNT 218P Contaimnent Equipment Hatch Missile Shield

The containment equipment hatch missile shield is a reinforced concrete
Seismic Category I structure located adjacent to the contaimment structure in
the southwest quadrant, Three walls are supported on a reinforced concrete
footing on rock., The other wall is the contaimment struccure, The bottom
reinforced concrete floor is located at grade at the elevation of the equipment
hatch floor. The structure is ten ft wide, 34 ft long and 40 ft high. The

volume is approximately 14,000 cu ft,

The walls, floor slab and roof slab are reinforced concrete. The exterior
walls are a minimum of two ft thick. The wall in front of the equipment hatch

is removable.
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The missile shield provides an entrance enclosure and protects the steel

equipment hatch from tornado generated wissiles.

ACCOUNT 2185 Hold Pond

The holding pond is a Non-Seismic Category | reinforced concrete basin
located on the river side to the north of the main plant structures and
founded approximately eight ft below grade. The basin is eight ft deep.

The foundation is a two ft thick reinforced concrete mat founded on rock.
The plan dimensions are 67 ft square, and the volume is approximately 36,000

cu ft, The holding pond collects effluent from non-radioactive plant drains,

ACCOUNT 218T U.timate Heat Sink Structure

The ultimate heat sink structure is a Seismic Category I reinforced concrete
stiucture located west of the main plant structures and supported on a three

ft thick reinforced concrete foundation. The major pertion of the base mat

is founded on rock 31 ft below grade. The north and south bays have reinforced
concrete floor slabs at grade level and are supported on wall footings bearing
on rock. The building is 45 ft wide, 250 ft long and 88.5 ft high. The

building volume is approximately 850,000 cu ft,

The exterior walls, interior walls, fioor slabs and roof slab are reinforced
concrete, The exterior walls are a minimum of two ft thick. The floor slabs
are cast in place concrete over metal deck and supported on steel framing.
The roof slab is cast in place watersealed concrete over metal deck and

supported on steel framing.
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The two middle bays contain two cooling tower cells with a basin which provides
7 days of service water to the plant in the event that the Non-Seismic Category I
main cooling towers are not operable. The two-story bays north and south of the
tower bays contain the pumps which transport the service water through under-
grov 4 pipes to the main plant buildings. The end building bays are each two

story mechanical and electrical equipment rooms.

ACCOUNT 218V Control Room Emergency Air Intake Structures

The control room emergency air intake structures are two Seismic Category 1
reinforced concrete structures remotely located approximately 500 ft northeast
and southwest of the control building. The air intake piping pit is located
below grade and founded on rock ten ft below grade. Each structure has a

base slab and walls of reinforced concrete ten ft square and nine ft deep, and
has a volume of 500 cu ft, Each structure has a top slab of reinforced concrete,
which covers the piping pit and forms the floor of the security area around the
air intake pipe. Each slab is at grade level ard i, 18 ft square. An 8.5 ft
security fence is located around the perimeter of each slab, which is supported

on edge footings beneath the security fence.

Each air intake structure is capable of providing air required to ensure
habitability of the control rcoom in the event of an abnormal event during

plant operation,
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ACCOUNT 22 REACTOR PLANT EQUIPMENT

The design of the reactor plant is primarily based on the Westinghouse

Reference Safety Aralysis Report (RESAR-3S), and on principal technical features
corresponding to the Public Service Company of New Hampshire Seabrook Station.
RESAR-3S describes the Westinghouse standardized four-loop, single unit NSSS

for a pressurized water rea tor. The NSES scope includes the reactor, reactor
coolant system, residual heat removal system, emergency core cooling system.
chemical and volume control system, fuel handling system, and associated

instrumentation snd controls for these systems.

The balance of the reactor plant systems include the boron recycle system,
radioactive waste system, service water system, containment spray system,
combustible gas control system, fuel handling and storage system, reactor
make-up water system, primary component covling water system, and air clean-up

system.

This section includes brief technical descriptions of the reactor plant

equipment as follows:

ACCOUNT 221 Reactor Equipment (reactor vessel, reactor core, rod cluster

control assemblies, and control rcd drive mechanisms)

ACCOUNT 222 Main Heat Transfer and Transport System (steam generators,
reactor coolant pumps, pressur.zer, pressurizer relief tank

and associated pipings and valves)
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ACCOUNT 223 Safeguards System (residual heat removal system, safety injection
system, contaimment spray system, and combustible gas control

system)

ACCOUNT 224  Radwaste Processing System (liquid waste, steam generator

blowdown processing, gaseous waste and solid waste systems)

ACCOUNT 225 Fuel Handling and Storage System (new and spent fuel storage

system, and spent fuel pool cooling and purification system)

ACCOUNT 226  Other Reactor Plant Equipment (gas supply system (H2/N2),
reactor make-up water system, chemical and nuclear control
system, boron recycle system, fluid leak detection system,
nuclear service water system, primary component cooling

water system,maintenance equipment and sampling system)
ACCOUNT 227  Instrumentation and Control System,

ACCOUNT 221 Reactor E _ipment

The reactor includes the reactor vessel, fuel core, control rod clusters,

their drive mechanisms, and various internal support mechanisms. The reactor
vessel serves to cortain the light water moderator coolant. The coolant flows
through the fuel core where it picks up heat and transports it to the external

steam generaters for the production of steam,

Reactor Vessel

The reactor vessel is cylindrical, with a welded hemispherical Lotcom head and
a removable, flanged and gasketec, hemispherical upper head. The vessel
contains the core, core supporting structures, control zods and other parts
directly asscciated with che core.
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The vessel has inlet and outlet nozzles located in a horizontal plane just
below the reactor vessel flange but above the top of the core. Coolant enters
the vessel through the inlet nozzles and flows down through the core barrel-
vessel wall annulus, and is then directed up through the core to the outiet

nozzles,

Reactor Core

The core is approximately cylindrical in shape and consists of fuel assemblies
containing the fissionable material. The fuel is in the form of slighrly
enriched uranium dioxide pellets which are enclosed in Zircaloy<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>