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Fire protection booster pump
Isolation valves in seismically designed standpipes
Butterfly valves in fire pump test/relief return line
Charcoal filter fire detection or system.

Globe valve in the fire protection booster pump discharge test
connection.

System Description

Fire Prevention

The plant fire protection system utilizes design aspects which
employ separation criteria, noncombustible material, fire barrier
divisions, fire rated penetrations for conduit, cable, piping and
ductwork, as well as fire dampers. Fire barrier floors and walls,
including all penetrations, have a design fire rating commensurate
with the hazard. Physical separation or fire barriers are provided
between redundant systems or equipment. In addition, fire stops are
provided in long vertical cable tray runs to further ensure the non-
propagational properties of the cables. These fire stops are
provided where no other fire barriers exist. Electrical separation
criteria between divisions is described in Subsection 8.3.1.4.

Plant equipment location and separation to limit fire-related damage
is discussed in detail in the report "Seabrook Station Fire
Protection System Evaluation and Comparison to Branch Techniecal
Position 9.5-1, Appendix A" and "Fire Protection of Safe Shutdown
Capability (10 CFR 50, Appendix R)."

Detection Systems

Fire detection devices are provided in areas which are judged to
contain sufficient combustibles to present a fire hazard.

Fire detectors are installed consistent with the type of fire
anticipated. A minimum of two detectors of any type are provided in
each fire zone or fire area. Failure of one detector will not
affect the operability of any other detector. The detectors are
positioned within the zone or areas so that the flow of air or
pressure differences will not affect proper operation of the
detector.

The fire detection system contains supervisory panels to monitor the
detector status. Fire detectors alarm at the control console in the
control room to provide rapid identification of the location of any
fire so that corrective action can be initiated.
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Table 9.5-2 identifies the fire detector types for buildings and
structures. Technical Requirement 12, located in the Technical
Requirements Manual, lists the minimum number of operable detectors
in each fire area.

Charcoal filter fire detection systems sense carbon monoxide to
provide an early warning of a fire within the charcoal filter bed
being monitored. Each charcoal filter located outside of
containment is monitored by sample probes which are located both
upstream and downstream of the charcoal beds. Control modules
process signals from the sample probes and initiate alarms to the
Fire Detection System upon detection of a high carbon monoxide
concentration. Within containment, filter CAH-F-8 is monitored by a
self-contained Sample System which draws a sample from the
downstream side of the charcocal filter. The Sample System initiates
an alarm to the Fire Detection System upon detection of a high
carbon monoxide concentration. Alarms are initiated by the Fire
Detection System on the fire control panel located in the control
room.

Suppression Systems

Fire suppression capability is provided by installed systems which
include water supply, pumps, valves and piping that supply hose
stations, wet and preaction sprinklers, and deluge spray systems.
Portable fire extinguishers are provided, where appropriate, and
installed gas suppression systems are used where water would cause a
hazard to equipment or personnel.

1. Water Supply

The fire protection system is shown schematically in Figures
9.5-1 through 9.5-8. The water supply for the plant fire
protectiorn system is obtained from two 500,000-gallon heated
water storage tanks, of which 300,000 gallons in each tank is
reserved for fire protection. Water for fire protection is
supplied to the system by one 1500-gpm motor-driven centrifugal
fire pump and one 1500-gpm diesel engine-driven centrifugal
purp which provide the system design capacity. A second
1500-gpm diesel engine-driven centrifugal fire pump is provided
as a spare. Each pump is capable of taking suction from either
tank.

Two 25-gpm motor-driven centrifugal pressure maintenance jockey
pumps maintain fire system pressure, and prevent unnecessary
starting of the main fire pumps.

The fire pumps and jockey pumps are housed in a pumphouse
adjacent to the fire tanks. The pumphouse is heated and

ventilated to maintain suitable ambient conditions for pump

9.5-4

S



SEABROOK UPDATED FSAR

. Cable tunnels from Control Building to Primary Auxiliary
Building

. Electrical penetration areas outside containment

) Primary Auxiliary Building at elevation 25°’-0" and the

electrical chase

. Diesel Generator Building fuel oil storage tank rooms and
the fuel oil piping trenches.

Preaction sprinkler systems contain valve actuation provisions
from fire detectors to charge the system with water, which will
then discharge from any sprinkler head fused-open by a fire.
Fire detection is annunciated at the control console in the
control room and on a local control panel.

Manually Operated Pre-Action Sprinkler Systems

Manually operated sprinkler systems are provided for the
following areas: (a) turbine generator bearings, (b) lube oil
piping from bearings to guard pipe and (c) diesel generator
rooms.

Fire detectors in the area annunciate a fire condition at the
control console in the control room and on a local control
panel.

Standpipe Systems

The Turbine Generator Building, the Administration and Service
Building, Contaimment, Control Building, Primary Auxiliary
Building, Fuel Storage Building, Waste Process Building, RHR
equipment vault, Diesel Generator Building and emergency
feedwater pump area are provided with fire hose stations at
approximately 100-foot intervals around or within the building
or stairwells to provide coverage, using 100 feet of hose.
Each hose station consists of 1% inch hose with Factory Mutual
approved accessories.

The Turbine Generator Building hose stations are supplied from
two looped building mains fed from two branch lines supplying
the building from separate sections of the 12-inch yard fire
main.

Two branch lines from separate sections of the yard fire main,
backed up by a branch line from the safety-related plant
service water system and booster pump, supply water to the
standpipe hose stations in the RHR equipment vault, Primary
Auxiliary Building, Fuel Storage Building, Diesel Generator
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Building, Control Building, and emergency feedwater pump area.
These systems are designed to be operational following an SSE.

To provide increased reliability for cooling safety-related
components, a crossconnect from the Fire Protection and
Demineralized Water systems to the PCCW System is included in
the system design. This crossconnect can be used to provide
cooling water to the charging pump lube o0il coolers or provide
emergency makeup water to safety-related portions of the PCCW
System. This crosscomnect is backed up by a seismic Category I
Service Water System and booster pump makeup source.

Standpipes in safety-related areas are designed and supported
as seismic Category I systems to prevent pipe failure and
subsequent pipe whip. This feature also applies to deluge
water spray and preaction sprinkler systems installed in
safety-related areas.

Table 92.5-2 identifies the areas provided with hose stationms.

Portable Fire Extinguishers

Portable fire extinguishers are located throughout the plant as
the primary fire-fighting provisions in those areas determined
to have negligible fire hazard, and as secondary defense in
areas containing fixed fire protection systems. Portable fire
extinguishers were selected on the basis of the most suitable
type for the hazard present, with the radiological,
metallurgical, physical and chemical compatibility of the
extinguishing agents with plant components in mind. The types
of portable extinguishers provided are pressurized water, Halon
1211, dry chemical and CO,.

The extinguishers are conveniently located and conspicuously
marked. Table 9.5-2 identifies the type of extinguishers
provided in the plant.

Halon 1301 Fire Extinguishing Svstems

A Halon 1301 fire extinguishing system is installed in the
following nonsafety-related area:

° Main computer room (in Control Building)

Halon 1301 systems contain valve actuation provisions from fire
detectors to discharge the gas for total flooding of the area
experiencing a fire. Fire detection is annunciated at the
control console in the control room and on a local control
panel. The detection system also contains provisions to close
all doors, and to close dampers in the air supply and ducts to
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the rooms, thus isolating the affected area from adjacent
rooms.
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The cooling tower switchgear rooms and the Service Water Pumphouse
electrical control rooms are provided with ionization detectors.
The areas are protected with portable extinguishers since the
magnitude of a design-basis fire does not warrant fixed fire
protection in these areas. 1In the unlikely event of a continuing
fire, yard hydrants and hoses are available for backup suppression.

Areas mot containing sufficient quantities of combustible materials
to warrant installation of fire detectors are identified in the PSNH
report "Seabrook Station Fire Protection Program Evaluation and
Comparison to BTP APCSB 9.5-1, Appendix A."

All fire protection systems in areas containing safe shutdown
equipment with the exception of the systems listed in Section 4.0,
are preaction systems to preclude inadvertent system trip. Piping
in the safe shutdown equipment areas is seismically supported.
Drains are provided in these areas to convey any fire protection
water away from the fire zone.

The status of all fire detection circuits is provided at the control
console in the control room and on a local control panel. Alarm,
detector malfunction, or detector removal are annunciated for
operator action.

The plant communication system is available to alert personnel of a
fire, its location, and remedial action required.

A failure modes and effects analysis for the systems and components
is described in Table 9.5-3.

The seismically designed Lube 0il Collection System for the four
reactor coolant system pumps has been designed with two collection
tanks, with two pumps draining to each tank. Each of the two tanks
has been sized to contain 125 percent of the oil inventory of one
pump. A seismically designed dike has been provided around each
tank. Each tank in combination with its associated dike has been
sized to contain the entire inventory of two pumps. The tanks and
the dikes have been located so that the excess o0il does not present
a fire hazard to any safety-related equipment. Additionally, there
is no ignition source near the diked area.

Inspection_and Testing Requirements
Preoperational Testing
1. Automatic systems (wet pipe sprinkler, preaction sprinkler,

deluge water spray) are inspected and tested using the general
guidelines of NFPA-13 and 15.
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2. Yard piping, standpipes and hose stations (excluding the hoses)
are hydrostatically tested to a pressure of 200 psig for a
period of 2 hours using the general guidelines of NFPA-13 and
14. Fire hoses are tested and maintained using the general
guidelines of NFPA-1962.

3. Fire pump field acceptance tests are performed using the
general guidelines of NFPA-20.

4. Halon 1301 systems are tested and inspected using the general
guidelines of NFPA-12A.

5. The presence of the NEIL representative is requested for the
final inspection and tests of completed installations.

Surveillance
Inspections of fire protection equipment are made with filled out
reports reviewed by Plant Engineering in accordance with the work

control process and filed for examination by a NEIL representative.

Personnel Qualification and Training

Overall Responsibility for Nuclear Plant Fire Protection

The ultimate responsibility for the overall fire protection program )
rests with the Executive Vice President and Chief Nuclear Officer. —
The responsibility for the fire protection program has been assigned

to the Director - Engineering. The program responsibilities have

been delegated to:

1. Manager., Design Engineering (Flectrical) - responsible for the
technical adequacy of the Fire Protection Program and the
licensing and design of fire protection systems and components.
The corporate fire protection engineer is responsible for
establishing and coordinating the implementation of the program
under the Manager, Design Engineering (Electrical).

2. Station Director - responsible for the implementation of the
fire protection program within the protected area, as well as
the Fire Pumphouse, tanks and yard piping outside the protected
area,

3. Director of Support Services - responsible for the
implementation of the fire protection program for those areas
outside the protected area not within the scope of the Station
Director.

United Engineers & Constructors performed the design and selection
of the fire protection systems for Seabrook Station, assisted by
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Yankee Atomic Electric Company. United Engineers was responsible
for the construction of the systems; Yankee Atomic Electric Company
was responsible for the preoperational inspections and tests. The
qualifications of those persons responsible for the re-evaluation of
the fire protection program proposed for Seabrook Station against
the guidelines provided in Appendix A to Branch Technical Position
APCSB 9.5-1 and Appendix R to 10 CFR 50 are contained in the
Seabrook Station Fire Protection System Evaluation and Comparison
report.

The Station Director had been authorized to implement the fire
protection program for the Executive Vice President and Chief
Nuclear Officer using the station staff organization.

A general description of the station staff responsibilities for fire
protection is as follows:

1. Station Fire Protection Supervisor - responsible for
implementation for the station of the fire protection program,

as directed by the Station Director.

2. Manager Nuclear Training - responsible for the fire fighting
training program for employees.

3. Station Fire Brigade - responsible for fire fighting in the
station.

In addition, the station staff is very active in fire protection and
safety activities. Station personnel receive some training in
manual fire fighting techniques, and are continually reminded of the
importance and methods of fire prevention. Regular safety meetings
are held for station personnel, and regular training sessions and
drill sessions are held for the station fire brigade.

The station insurers, Nuclear Electric Insurance Limited, is
considered to be an integral part of the station’s fire prevention
program. Frequent routine inspections of the station are performed
by NEIL. Their comments and suggestions are carefully considered by
the station staff, and changes are made in the fire protection
program or in fire protection systems if they are needed.

Fire Protection Training

A training program and schedule have been established for Seabrook
Station to develop and maintain an organization fully qualified to
be responsible for the fire protection program at the station. The
training program schedule is such that a fully trained and qualified
fire brigade are available in the necessary numbers required to
ensure the fire protection needed for safe and efficient operation
of the facility. A continuing program is used for the training of
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replacement personnel and for any requalification

training necessary
to ensure that personnel remain proficient.

The training program
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that each one can provide reliable offsite communications in all
cases of emergencies. All systems can operate independently of each
other. Failure of one system will not affect the others.

The- telephone system has various offsite connections. These include
the trunk lines to the public network, private network tie-lines and
long distance carrier lines.

The microwave link has two transceivers, one active and one in hot
standby mode. Its AC power source is backed up by the equipment-’s
own DC batteries for continued operation for a minimum period of
eight hours in case of loss of all AC power.

The radio transceivers can operate independently of all other
systems. They are all backed up by their own batteries for
continued operation in case of loss of all AC power.

9.5.2.4 ection and Test Requirements

All communications systems are inspected and tested at the completion of the
installation to ensure proper coverage and audibility under maximum plant
noise levels during various operating conditions. Since the communications
systems are used on a daily basis, periodic testing is not required.

9.5.3 Lighting System

The lighting system consists of the normal lighting system, the essential
lighting system and the emergency lighting system.

9.5.3.1 Design Basis

a. The normal lighting system is designed to provide sufficient
illumination to permit normal plant operation and maintenance
functions.

b. The essential lighting system is designed to permit orderly plant

shutdown following loss of offsite power. Reduced lighting is
provided in control locations.

c. The emergency lighting system is designed in accordance with the
requirements of 10 CFR 50, Appendix R, Section III.J, with
deviations as noted in Subsection 9.5.3.2c. The emergency lighting
system provides adequate lighting for continued operation in those
areas of the plant that may need to be manned for safe shutdown
operations and in access and egress routes to and from all such fire
areas following the loss of the normal and essential lighting
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systems. Portions of the emergency lighting system, not associated
with Appendix R requirements, provide egress lighting for the
balance-of-plant areas.

The lighting systems are not Class 1E; however, in seismic Category
I buildings the mounting of lighting transformers and panels and
lighting fixtures is seismically analyzed to ensure that their
failure could not damage safety-related equipment.

System Descriptiion

Normal Lighting System

The normal lighting system is fed from local 120/240 volt lighting
distribution panels located in the various buildings. These local
lighting panels are fed from locally mounted distribution
transformers which are connected to the respective building motor
control centers. Receptacle circuits are fed from the local
lighting panels as required.

The 480-volt feeders to the docal transformers are routed in the
Plant Raceway System as Train A associated circuits. Branch
circuits use aluminum sheath cable (ALS) throughout the plant except
in the Guard House, Administration Building and the containment,
where branch circuits use cable in electrical metallic tubing (EMT)
and rigid steel conduit, respectively.

Incandescent lamps are used in the Containment Building and areas of
the PAB and WPB where mercury is restricted. Aluminum fixtures are
also restricted from the containment. However, high pressure sodium
vapor lamps (containing a mercury-sodium amalgam) which have a
double, water impermeable barrier, may be used in containment and
the FSB during refueling outages, or if SFP fuel movement/inspection
is needed during the fuel cycle. These high intensity lamps provide
improved lighting with negligible possibility of contaminants
reaching reactoer water or components, when used in a temporary
capacity as described here.

Normal lighting intensity levels, in general, are in accordance with
the guidelines of the Illuminating Engineering Society handbook.

Essential TLighting System

The essential lighting system is generally fed from local 120/240
volt AC lighting distribution panels. These panels are fed from

locally mounted distribution transformers which are connected to

motor control centers. These motor control centers are energized
from the diesel generator following a loss of offsite power.
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The essential lighting system provides a reduced but adequate
illumination for operation in the control room, the emergency
switchgear rooms (including the remote shutdown locations), the
diesel generator rooms, emergency feedwater pump room and the first
aid area in the Administration Building. A minimum lighting level
is provided in other selected areas for egress or minimum access.

9.5-20a



SEABROOK UPDATED FSAR REVISION 7

capability of refilling the tanks is assured, and alternate means of venting
can be provided if necessary.

The portion of the vent lines inside the Diesel Generator Building is designed
to seismic Category I, Class 3, requirements. The portion of the vent lines
outside the Diesel Generator Building is not protected from damage by tornado
missiles; damage to this piping is unlikely to affect operation of the diesel
generators. In the unlikely event that the storage tank vent lines are
damaged, temporary provisions for venting can be provided during refilling.

Should all fill and vent connections external to the building be damaged,
filling can still be accomplished via the spare 4" connection inside the
building, and venting could be accomplished by unbolting the manway cover.
Fire protection controls, in accordance with the Fire Protection Plan, would
be implemented under these conditions.

There are no high or moderate energy lines or nonseismic Category I items
located close to the fuel oil system whose failure could affect the operation
of the fuel oil systems of both diesels.

The results of a failure modes and effects analysis are given in Table 9.5-5.

9.5.4.4 Tests and Inspections

During the preoperational test program, the diesel generator fuel oil system
is tested for integrity in accordance with the ASME Boiler and Pressure Vessel
Code, Section III, Class 3 requirements. Preoperational tests are performed
to verify proper system operation.

During plant operation, the diesel generator fuel oil system integrity and
operability will be demonstrated during periodic tests of the diesel
generator, as required by the Technical Specifications. The system will be
inspected in accordance with ASME Code, Section XI requirements.

Tests of new fuel are performed per requirements stated in Regulatory Guide
1.137 except as follows:

. A clear and bright test per ASTM D4176-82 may be performed as an
acceptable measure of the water and sediment test.

° An ASTM D2274-70 test for distillate fuel oil accelerated method is
not performed.

. All ASTM D975 test results other than water and sediment, viscesity,
flash point and API gravity are completed within 31 days instead of
2 weeks.
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. The 10-year interval pressure test of the fuel oil system will be
conducted in accordance with the inservice test program as specified
in Technical Specification 4.0.5 in lieu of a 110% pressure test
(authorized by License Amendment 54).
The monthly tests of the oil stored in the fuel storage tanks are
. Accumulated Water

. Total particulate per ASTM D2276-78

Required testing of both new and stored fuel o0il is controlled by the diesel
fuel o0il testing program contained in Technical Requirements Manual.

Fuel oil samples are tested on a periodic basis for algal and bacterial
growth. If they are detected, a suitable microbiocide additive, such as
Biojar J. F. or Vancide 51, may be used.

Every 10 years, or earlier if necessary, the fuel oil will be removed and the
tank cleaned using a sodium hypochlorite solution or equivalent, as required
by Regulatory Guide 1.137.

9.5.4.5 Instrumentation

A safety-related level sensor at each day tank functions to operate the fuel
oil transfer pump with separate level sensors at the tank, alarm low level in
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division wall. There are no high energy lines in either building whose
failure could affect the cooling water piping. Adequate drainage is provided
in these buildings to prevent flooding caused by a crack in the cooling water
piping, or other adjacent moderate energy piping.

The buried piping has been coated and wrapped prior to installation with
Tapecoat-20, applied in accordance with the manufacturer’s recommendations and
standard industry practice. An impressed current system for cathodic
protection has also been provided.

When the diesel generator is operating, removal of heat from the cooling water
is accomplished by circulating cooling water through the shell side of the
main heat exchanger which is located in the Primary Auxiliary Building, with
service water (sea water) circulating through the tubes.

The heat exchanger drain, vent, and relief valve discharge lines are
connected to the floor and equipment drains downstream of normally closed
valves. The lines are normally empty, and are comnected to the floor and
equipment drain system as a convenience to avoid puddles on the floor during
system maintenance and startup operations. During normal plant operation, the
valves in these lines are closed to maintain cooling water system integrity.

A failure of these lines will not affect operation of either diesel generator.
There is no flood hazard in the PAB due to the size (1" and 3/4") of these
lines.

The engine-driven jacket coolant pump discharges cooling water to the engine
cylinder walls and turbo-charger prior to being returned through the main heat
exchanger. For low coolant water temperature, the coolant water bypasses the
main heat exchanger through a temperature-controlled bypass valve and is
directed to the suction side of the jacket coolant pump.

The engine-driven air cooler pump discharges cooling water to the air cooler,

generator bearing and the lube oil cooler prior to being returned through the

main heat exchanger. The air cooler pump is piped in parallel with the jacket
coolant pump.

The Cooling Water System will dissipate the heat transferred to the diesel
generator coolers in accordance with the following design parameters:

Heat Removal Cooling Water  Temp. Design

Rate, Btu/hr. Flow, gpm Diff. Margin
Jacket Water Cooler 15,550,400 1800 17°F . 55%
Lube 0il Cooler 1,991,800 1060 4°F N/A
Engine Air Cooler 5,395,135 1060 10°F N/A

The noncode (manufacturer’s standard) motor-driven auxiliary coolant pump is
located off-skid and is piped in parallel with both the jacket coolant pump
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and the air cooler pump with Class 3 piping and isolation valves. The
auxiliary coolant pump starts automatically in the event of failure of either
or both of the engine-driven pumps. The auxiliary coolant pump can also be
started manually by the operator.

The valves connecting the auxiliary coolant pump to the coolant piping for
jacket coolers and air coolers are pneumatic cylinder operated. The valves
open automatically on low coolant pressure. For the jacket coolers, valves
V1l and V12 are opened on low outlet coolant pressure. For the air coolers,
valves V9 and V13 are opened on low coolant pressure. Ref. Dwg. 503486
(Updated FSAR Section 1.7). The supply air to the valve operators is
controlled by solenoid valves which are activated by pressure switches. The
air is supplied through a reducing valve connecting to the on-skid air start
piping. A failure of these valves or air supply will not affect operation of
the engine-driven pumps or the cooling capability of the system.

When the diesel generator is not operating, the engine block is maintained
in a warmed condition to provide reliable starting. This is accomplished by
maintaining the cooling water at a temperature recommended by the
manufacturer. The cooling water is pumped through the jacket coolant heater
and back into the jacket by the jacket coolant standby circulating pump. In
the standby condition, the only portion of the Cooling Water System that
requires operation is the circulating pump, heater, and associated piping to
and from the engine jacket.

When the diesel generator is operating, the jacKet coolant heater and jacket
coolant standby circulating pump will stop operating. The three-way tempera-
ture control valves in the on-skid piping will automatically mix heated
cooling water from the engine with cold cooling water from the heat exchangers
and associated piping, to prevent thermal shock on the engine during startup.

The cooling water temperature is controlled between 170°F and 180°F at the
engine outlet. The control valves admit cold water when the engine outlet
temperature reaches 170°F and thereafter admit sufficient cold water to
maintain that setpoint. The engine is capable of operating for three minutes
without any flow of service water to the heat exchanger.

A corrosion inhibitor and antifreeze compound is mixed with demineralized
water in accordance with manufacturer‘s specifications. To maintain the
proper quantity of water within the system, an expansion tank is located at
the highest point in the Cooling Water System. The cooling water expansion
tank has a design capacity of 290 gallons and is located 46 feet above the
engine skid at elevation 67-6". This location assures that the pump NPSH
requirements are maintained. Pump shaft seals, valve stem packing and other
components are checked for zero leakage during routine engine testing. The
expansion tank capacity can allow a leak of 1.7 gph for seven days without
loss of contents. The tank is replenished manually from the demineralized
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The prelube and filter pump, P-116, may be test run by positioning the control
switch, mounted at the motor control center, to "Run.” This switch is
normally key-locked in the "auto" position.

The schedule and scope of instrumentation calibration and testing is in
accordance with applicable requirements of the Technical Specification and
other recommendations of the vendor‘’s technical manuals. Calibration
frequencies will generally be on a refueling interval or as relative to the
importance of the specific instrument.

Upon receiving system alarms, the operators will take corrective action as
required by the particular Alarm Response Procedure.

9.5.7.5 Instrumentation

The motor-driven prelube and filter pump is designed to run continuously.

When the pump is running, lube oil temperature is monitored by temperature
switch TS-OHT (see Figure 9.5-13). The lube oil temperature is maintained at
a temperature recommended by the manufacturer. This assures prelubrication of
the engine with warm lube oil.

When the diesel generator is rumming, lube oil is pumped through a water
cooled heat exchanger E-41. Temperature control valve, V29, determines the
volume of o0il that is directed through the heat exchanger. The remainder is
bypassed back to the engine header. Lube oil temperature is monitored at the
lube 0il pump outlet header and high lube oil temperature is alarmed locally
and at the computer. High lube o0il temperature is also an input to the engine
trouble shutdown logic.

Normally, when the diesel generator is in operation, lube oil is pumped by the
engine-driven pump. Lube 0il pressure is monitored by four pressure switches
PS-OPL1, PS-OPL2, PS-OPL3, and PS-OPL4. PS-OPL1l will close at 70 psi
decreasing, and reset at 75 psi increasing. PS-OPL2 will close at 65 psi
decreasing and reset at 70 psi increasing; PS-OPL3 and PS-OPLA will close at
60 psi decreasing and reset at 65 psi increasing.

With diesel generator running at greater than 375 rpm and the alarm permit
logic satisfied, PS-OPL1 or PS-OPL2 will start the auxiliary lube oil pump.
"Auxiliary Lube 0il Pump Running" is alarmed at this local control panel and
at the computer. If the alarm permit logic is satisfied, the detection of low
pressure by any one of the four pressure switches will be alarmed locally and
at the computer. Two out of three low pressure signals from PS-0OPL2, PS-OPL3,
and PS-OPL4 will result in an engine trouble shutdown.
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High level in the rocker arm lube o0il reservoir is alarmed locally by LS-KLHA
and, provided the engine speed is greater than 375 rpm, is an input to the DG
system trouble alarm at the computer.

Low pressure at the discharge of the rocker arm lube oil filter is alarmed
locally by PS-KPLA and on the computer, provided the engine speed is greater
than 375 rpm.

Level in the engine sump is monitored by level switch LS-OLLA, and low level
is alarmed locally and at the computer. A pressure switch is provided to —
alarm a loss of wvacuum.

Lube oil temperature in the engine sump is monitored by temperature switch
TS-OTLA. Low temperature is alarmed locally and at the computer.

Differential pressure across the lube o0il strainer is monitored by pressure
differential switch PDS-O$HD. High differential pressure is alarmed locally
and is an input to the DG system trouble alarm at the computer.

Lube oil high temperature and low lube oil pressure trips are provided. In
accordance with BTP ICSB-17, the lube oil high temperature trip is bypassed
under accident conditions. The lube o0il low pressure trip is not bypassed
under accident conditions because the required coincident logic is provided in
the low lube oil trip circuit.

9.5.8 Diesel Generatoy Combustion Air Intake and Exhaust System
9.5.8.1 Design Basis

The diesel generator combustion air intake and exhaust system is capable of
supplying adequate combustion air and disposing of resultant exhaust products
to permit continuocus operation of the diesel engine.

The system design is basec on the following requirements:

a. Each diesel engine is provided with an independent air intake and
exhaust system.

b. Components of the system are located in a seismic Category I struc-
ture which provides protection from external missiles, natural
phenomena, and contaminating substances.

c. The consequences of a single active failure in the system will not
result in the loss of function of more than one diesel generator.

d. The system components are located to avoid the effects of pipe whip

or jet impingement forces resulting from high and moderate energy
pipe breaks.

9.5-46



b |

4 _

0]

Ll

01 "'A3d 00/+2/80

| ¢l _

b-G'6 34NOIS

¥920¢9-d4-1

MIINIINO
NOILO3LO¥d 3di4

1H0d3d SISATVNY ALI4VS TVYNIL

a31vAdN NOILVYLS Y00dgv3Ss

ONIQIING JOISNI 03AvI07 3y SUSNIVHLS *ord oz
VITWLSAE LON ININAINGT ONY DNIdId SALUIIONT TN 9

313730 S
T3A3T NOISIAZY SN 7y
SNN SSVTID A124¢5 3uv S aNe S, °L SINT TWE

$L202 TLML 99ZBT SONIMWYO WLIN ONIAUMO SIKL Xu0A “Z

. 3SIAN3N; AON SSITNN
edds O3X[43dd 3UY NOILVLNZWNHISNT ONY SININOGNOD .E&Smum I T T

'SILON

2 ON3937T - 01%d ONY T ON393T - QI9d SONIAUMG Of W33
SNOLL G SBHAS 30N3Y3434 QIvd HO3

L0 'A3d

v/2B0Z-d4 0L 43434 ONIdId QYVYA 404

[ T e
H |
i - 12282
M Td ]
! s _
<t !
! .EE i @ S
i .
. 20 | asruovs o § |
! 5] 3OS 3= £ oy 96 H3
1wl i i I e e P e B
i sszez T3
Ry
RS L
g
AvINIXIY
Adorllud vy
ANYL
iy
oIz

LwwA

|| i | gg2p T.._n

Z A0
ONIQTNG NG

NIvH 331420

NOLIVLS = INTN

N 361421

m
jsza
LT
9

]
P

®3||.|,
..&mu.__.sul

Jre 4..1 d

£
;
=

9
9

T T4

[P10- 1-FP-B20264

ol

(32

! z1




AT

P

12

REV. 07

DiL SuMP
SPR(LER
vy ECa
€] 49/14826
Vi626 V1627
vl 3
MsE
e
NOTEG
% M,X(g;;
FOR PAID REFER,
Va0 ENCE  DRAWINGS, Sy ABER
Y ! vas3 REFER TO DRAWINGS PIp - Lecewnsl%:oﬁ:fm ol
| s v ] - LEGEND 2
ve% | 1o
I ZOWE 141 492
ZONE I
v @0 ldrcdmseee—e b e — -
o E B .
? Imv.‘~ m “zig| STAR sonmmaen | ‘; 10 mX
weil| DLER 20NE 1B-1 i i
wew| o, P R comaLEn | D . % . I
0 0G-5KD-7B. IONE 18- ] s
NITROGEN L 2 had T T FUEL OlL 12 -~ Py
CYLINDERS oS DAY TARK | g2 g
A v8558 FUEL O STOR, oREA 1 695 & *
] TANK ARER - = - X
o WOTE 6 i HOTE S WOTE & ".o,:fo‘*——'bﬂ.—‘ vas7 | vas4 vase vasp veo
i YAl vaip viic 88 v22n R
1/2* DELUGE =g vasz N vars ~ vars var3
UHING L 1 $-17¢ visa o, = VeEE = vagz vasa
& LUNPRVP ) v228 - v RSt 2 ~ RS2 * ~ RS4 32
2] e L o S-493
a3 a2 [~ 3 ., vese) ves? N & DISIDE_CONTAIWMENT noTES:
g —I~ NI vm} 3 3 )
Ly . 5| ~ i ALL LINES,
Yo e s & & . 4 \ A ReESE mé%ﬂgtnr. %m!ENTS AND INSYRUMENTS MAVE SYSTEM PREFIX FP,
. T0 CoMpON o L LE 4 MQX 2-DELETED
= DRAIN MOR. SUHP
veees SRIRLER 3. DELETED
) r o R T svisezn R; A
[ % 4. STANOPIPE SYSTEM
@ rooes 1, FoN ke vz voss vas3 vass vasr OF UNIT, VALVE maisT B CouTameEnT SHALL BE ORAINED BRIOR Y OPERATION
P 3 S ALL LINES. EDUIFMENT, COMPONENTS WD INSTRUMENTS. A cones EhE0 IN HODE 5.
w0 z e veB1 vaze voTe ver2 UNLESS NOTED OTHERWISE, S ARE SAFETY CLASS S,
&) vigs ¥ vais ¥ e 3 vase ¥ ; 5 SEE DETALL A, ONG. 20272,
e X 3 RS 4 ;
PARTIAL DIAGRAM OF DIESEL GEN. BLDG. ae L s s =) ° d L 7. SEE DETAIL B. DVG, 28272,
vest %56 ¥E55 ¥654 8.SEE OETAIL €, OWG. 28272,
@D D Gz AL\ INOICATES REVISION LeveL.
Vs VISR WIs33
nNs¥% V537 < < [ i 8. DELETED
Vi334 VIS¥S
s 1L DELETED
o X e C 9 i 12. DELETED
BLOC. TO PAR & RHR FLR, L, 426" 13. DELETED
4. DELETED

L2 274 IO

SPAMKLER ORADNS

12 CELUGE
PRINING LiNe——®

!

a3
DIAGRAM OF ELECTRICAL TUNNEL

AND PAB

70 SPRIMCLER SYS.NO. 2
TG SPRICLER SYS.NO. 3

= TD SPRINCLER SYS, NG 4

PARTIAL DIAGRAM OF WASTE
PROCESSING BLDG.

CONTAINMENT BLDG. DRY STANDPIPE DIAGRAM

PROTECTING VERTICAL]

TRAYS ELECTRICAL

CHASE. |___ PREACTION SYSTEM

/ GENERAL AREA PROTECTION
__ PREACTION SYSTEM
MOUNTED BELOY TRAYS

(LA A

SPRIMCLER ORADNS

VITZ VIS visds SPRINKLER DRAINS

VIS4 VIS4E Vi547 vi574 vise2 vIZEY

iS40 ViS4 573 nsa vis6s  visT2
N7 vi5es n562  wisn
n5ss vIs59 w vi3re
vi563 VISES
vised visss
viz9a [t 5
Vis

—

20NE, A

= ELECY. Tl | | ELECT. PENET,
Ham BECT. l
A Bast 2 [__.I

SPRINKLER DAADNS

visa sy (]
nsez vis?s ns7e
v1ss3 v138) :55:‘3
1582
et
VIS9E 1586
%47

DIAGRAM_OF ELECTRICAL
EMERGENCY FEEDWATER

TUNNEL AREA
PUMP BLDG.

22 Yees
Hpg
M vem - vess
o
2 W&
Jor veu!
4 3
V677 - VeI oo
ve&4
S5
bt

-3

DIAGRAM OF CHLORINATION BLDG.

PORTIONS OF THIS DRAWING ARE

[ NUCLEAR SAFETY RELATED|

SEABROOK STATION UPDATED

FINAL SAFETY ANALYSIS REPORT

FIRE PROTECTION
DETAILS

1-FP-B20271 FIGURE 9.5-2

! 12

08/31/00 REV. 15

1

1

| 2 ! 1




| 12 | 11

| vi2028-d4-1 -]

weion R oL ' REV. 07

FOR PHID REFERENCE ORAWINGS, SYMBOLS AND ASBREVIATIONS
REFER 70 DRAWINGS P8]D - LECEND ! ANO PLID ~ LEGEND 2

**_ — V45 % '_E_%ﬂ

- P, F- 2 oL ren
J . Y48
e HOUSE e
= vase s s
1 NOTEr SEE_OWG, 820268 FOR

MINT - STATION FIRE PROTECYION TO

Em n OO

12'FIRE HaIN

L
F e o ke 5 G :@: i
_ o] -
| & = A

TURSINE BUDLOING

o— Y2y PL I-E—+ns WNIT 1
vz TveE R 4
[ Fau o0
o Ao s16nace Bl
2 & va3 van HOUSE
b WoSE N0 12
[ HOUSE.
M2
el (X9 125
=33 & L A—| N
E 2 =
%] PL -‘-m .
’-q NOH-E: 2
Pl va SWITCHGEAR ROOM
ez vy~ nsea) r? oy vese oL
£ L4 I-E- g Len *0. 22
& o VI {
— vise3
vieoe 5 L
Pl CONTROL BUILDING
£au £ o ol TEST ra 7 BUILOIG
) Vort ("3 V498’ _;,J 1
vigat &) Va2
v e, LAN
OFFICE & ] EOUIPrENT
BLOC T e vaLT
Feid [XE

B
i
i
§
f2 '
H
3
B
H

— WATER
§
= =]
Pl NOTE w?viz
#‘l MECH. Sor & L7, l M
o056 CLASS (A
gqg Vit
C [ ] voss
HOUSE
- Y996 fl M )
. Al FaL*8
) mma: ok ‘ P pmm e ————- [P . E—— | [ oty T A N
L o 4 e §4 MOE FH26
) T Y653 [y oRpAT IO
p# Ve '--———--——-———-—-—n _;i‘ & BRALOING OTES:
—] vy Vi rg_‘b\ )
1 T ALL LINES, . C a0 108 ARE IAED FP-.
! A Sl ™ g UHLESS NOTED OTHERWISE.
ol " H ot va e OCR 992008 FACILITY - mr.x. @ 2.WORK THIS ORAWING WITH DRAVINGS 28264, 28266 THRU 20275,
1 % 3 M4 Ay 29267 1 - 3.4LL LINES, EQUIPMENT, COMPORENTS, AND INSTRUMENTS ARE SAFETY CLASS NNS
O L £ vz vust
T, ws 1 ¢ Faer Y 4.\ INDICATES REVISION LEVEL
oo : Fﬂ' +m o ++ vis A - . 5. NJ. INOICATES PIPING AND EQUIPMENT NOT INSTALLED,
b B -s—“—i H =2 oL 3 +T " £ ;m Hud . 6. F.P. STRAINERS ARE LOCATED INSIDE BUILDING, EXCEPT CONTAINMENT.
PL S| - ') s
B NOTE 7 1 ,m‘ T JRp—— %m: . L - 7. THESE DEVICES ARE PART OF UNIT 1.
Ed - —— - 4
vee ] ol Va4
¢ I 4
FH H Aads +
s + s H s
— & ™m 1 VIEMN TS aoe
ver veI8 NO.2D HOUSE
v 1] vy [xh)
| Yss i V27
FH
rﬂ vz 3 g 0% COOLING TOWER
—
" -
FACRITY
vaz

un FIRE PROTECTION
A o SEABROOK STATION UPDATED YARD PIPING

FINAL SAFETY ANALYSIS REPORT

P

1-FP-B20274 FIGURE 9.5-4

' 12 ' 11 10 | 9 ! 8 ! 7 ' 6 ! 5 | 4 3 ] 2 ! 1
06/22/00 REV. 11



12 11

992029-44-1  -0id]

TN

TN

TR

»

|~ 4" HOT WATER RETURN
WATER TREATHENT

4*M0T WATER RETURN -

WATER TREATMENT .

I 1
i I [l & TaMK VENT
6" TANK VENT I 1
! LIS LS
3 : 1 7541 7542
7549
54 \ | 24 HONHOLE
24° MANMOLE | :
10 MOS.
ATHOS. : : o
VERFLOW LINE : | T /-wovem.ow LINE
* QYERFILOW L &
& om = 10* RELIEF RETURN LINE | —61 O e [
- 10+RELIEF RETOPNLNE T L ——————— MUFFLER
FLER [t & FILL LING
: e e PR : I \Q 1
| |
| | 4* DEMIN. MAKE-UP LINE \
. N [2 TECTION Tanx
FIRE PROTECTION Tank j 4 DEMIN MAKE-LP LINE : : FPH osa
1 t
L4

e e [

&

G- Bl zo0ar {1
&

|

o i 120 SUCTION LINE
12 SUCTION LINE v — i /- =
\ iz _...:.._ 7544
z ! eso.voRtex pLate
! i 24" MOWHOLE
24" MARNOLE ~ 2_1vies Ll NS B | ' 1
! —= I
i ] \‘ |
| |
I Fe T
L )
t
POTABLE WATER FILL MAIN § z
oem [ 2096 8 |
|
ltronomn— | —rorn—p 4 r—-—o—m—rt-— o ———————1——pp—————p | == | | | S e ]
. T e
& Y1347 125 PSIG,
& g
swore . 3
Con,
b vizr V28 P . STM HIG
e 22 aux_STH CONO
V122 Lo N 2o}
12 Lo, 7 ot L. -7
-—— Tt 1 s o
s i 8 vz :
v T - i vz &
AUX_STM HTG w? | 1: MZ ey 1 y
12
L& e o N —
va9s v
o L Wi
ve > ”
=
rExcom - - .
o6 3
FUEL_RETURN 8| > %
[ 28038 &> 08 = V1036
.. (%)
M-820
ot < SIGHT CONE | &
SIGHT C TR = £
YR » 1‘ -
y
" . seT ol 86 |
15 Pl 145 PSIG. ;
# .
i H
4 f ;
z
107 TEST LINE
FIRE
PUMPE
Hops g 22 o z
/ - v v va = -t - 3
i | v et ¥ TBLING FLANGE
63 v Vi3 x S "a/
1/;
iy . e i e
visg - & V100
® & (s e, 2
2 & THIS OWe. -
H bk ‘
v le " 2 12 3
zZ ey
H V134 vez €-n [ 2o (O L
3 10 e \ s -
Fon ron
: Cpam ¥in a
& -]
3ea
) l v
Y Y £
&
o oo on - ATION UPDATED
10 FIRE MAIN 10 FIRE MaIN TO FIRE HAIN
GGl zazze N W TI. weE_Fes ]

REV. 07

FOR PLID REFERENCE ORAWINGS, SYMBOLS AMD ABBREVIATIONS
REFER TO DRAWINGS PRID-LEGEND ) AND PAIC-LEGERD 2.

NOTESH

1. AL LINES. EQUIPHMENT, COMPONENTS AND INSTRUMENTATION HAVE SYS, PREFIX FP,
UNLESS NOTED OTHERWISE.

2.MORK THIS DRAWING WITH DRAVINGS 200264 AND 20267 THRU 20272,

3.ALL LINES, EQUIPHENT, COMPONENTS AND INSTRUMENTS ARE SAFETY CLASS
UNLESS NOTED OTHERWISE, o s

4. DELETED

5. SEE DETAIL *D*DVG. 20272
6.4 INDICATES REVISION LEVEL.
7. OELETED

8. -0R- CALIBRATION OMLY

Q YENTS & ORAIK TP OR BOUNDRY ARE AT THE OOWNM STREAM ENC OF THE OUTER
1SOLATION YALYE.

FINAL SAFETY ANALYSIS REPORT

FIRE PROTECTION
FIRE PUMP HOUSE
DETAIL

1-FP-B20266

FIGURE 9.5-5

' 12 | 11

05/26/00 REV. 18

10 ! 9 ' 8 | 7

! 2 ! 1




12

11

8E6Bc8-04-1

-OIdI

FLASH

REV. 07

FOR PRID REFERENCE DRAWINGS, SYMBOLS AND ABBREVIATIONS
REFER YD ORAVINGS PSID - LEGEND i AND PAID - LEGENO 2

TN

m ’ m:sr:n ’
2°FILL
Cap v/k
STRAINE|
2*FlItL
. A4 = —_—
| — - STRAINER
| = &
/ & m /2 1z
[N X o
ARM - 900D ot
Forarase[om] ™ Qﬁoca g
N N——— SEwr e
F FUEL OIL 0AY Tank
FUEL OIL DAY TANK oL
1-FP-TK-35B ? 1-FP-TK~354
o vz -—iZ o
—
P P 1 # P
veo a vs'!!_@
- - L
= 4 3% S
A1
] REE el
28,2 218/5s 38|05 B8 5
Dol =N 2P 35 lal¥ 5iR|
&2|8= 2Rl e o285 EiN|0 ¢
e g Sz 5 ig
g \é’ = g2 e
w V) T «
1 1 1

s ~ r 1 s ~ r 1
’ Nt ! / o ]
| ==t} ENGINE 1 ! =l ENGINE !
i N ' | ;! i
|, )
- 1 —— ’ e ! I -~ 4
b
T FP-P-206 £P-p-208

NOTES:
C

L THE FO IS A ONE DWG, SYSTEM AND an OVERYIEW IS MOT REDUIRED,

2. ALL LINES, EQUIPMENT, COMPONENTS AND INSTRUMENTS HAVE SYTEM
PREFIX FO UMLESS NOTED.

3. ALL LINES. 2 . C S, AND

CLASS NNS UNLESS NOTED.

5 ARE SAFETY

9763+F -604869 16 | YARD & FIRE PUMPHOUSE FIRE PROTECTION
REF, DRAWING NO. REV TITLE

A SEABROOK STATION UPDATED

FUEL OIL SYSTEM

FINAL SAFETY ANALYSIS REPORT
1-FO-B20938 FIGURE 9.5-6

' 12 ! 11 10 | 9 ! 8 7 ' 6 ! 5 ! 4 ' 3 ! 2 ! 1

04/07/00 REV. 04



AN

12

10

5 4 3

| I | S

2 1

-
SSZBZS'd:"I "UIdI o REA WALKWAY ['EMERGENCY FEEDWATER
o PUMP HOUSE
FOR PAID SYMBOLS AND IONS
CONTROL BLOG. - 2 w2 v483 REFER TO DRAWINGS PAID - LEGEND | AND P&ID - LEGEND 2 REV. 07
. NOTE 9
A VBT oEL2-pr
K - @ v486 Y a7
varz T o3
V73 Ypgy
174 V723
vIig 2 v
o EL. 28 -2 V883 .
V331 2 vz nez ¥ Y60 N EMERGENCY
o EL.50-0 Vs =5 FEEDWATER
el . PUMP BUILDIN
RADIATION MONITOR ROGM o ¥ 419 > . e 2wz u G
“JDR
vasz 2 v - VI22 o gL VR4
PLUGGED ¢— RE3 Y602
fi' e EL.21-6* vas:
FIRE_PROTECTION 3o Y V4% v816 o2
BmSJEI;‘m %
ey o374 ® EL. (-126"-0"
A by ree Y V593 EFPB STAIR A
MARY % @ &1
i AUXILIARY BLDG CONTROL BUILDING UNDERGROUND ————»] © \
- PLUGCED a——]
R z
via1
SERVICE WATER 3 ® h‘.—pq_
B 2 A vers
o EQUIPMENT
8 VAULT NO 2
y ' ;
T ;
T 1 [
fr]
STAIR C H
DIESEL GENERATOR 3 j
BUILDING
ISO:JVN 3 R70 &
- m b
TANK TUNNEL
¥733 , PR e
- ¥ A ——>-4—Jon
3 T % e, | ras sz
: oo, — -
N v768 I v
i § e &
. <} B DL
i KA i £ ke Y EDUIPMENT, COMPONENT. TRUMENT, PREFIXED FF"
: —> L LINES, , ¢ S AND DN ATION ARE 3
' vres - b eSS RoveD OmERISE.
!. ¥ ad 2. MORK THIS DRAWING WITH DRAWINGS 20264, 20266, 20267 & 28269 THRU 20275,
" V748 & T, COMPONENTS AND INSTRUMENTS ARE SAFETY CLASS KNS,
i wszX il ya7 AR TR !
— ] vses Ve ez 4. /) INDICATES REVISION LEVEL.
! £ - ¥ THIS OVG. 5. CELETED
sy e J;T‘_"__';_> 6. DELETED
| & EQUIPMENT NORMALLY DURING PERIODS OF FREEZING
s VAULT NO 1 T A B e R ot WESE PERIOES:
’ 8. YENTS, DRAINS & INSTRUMENT TAPS OR BOUNOARY ARE AT THE DOWNSTREAM
XV577 END Of THE OUTER ISOLATION VALVE.
FOR EMERGENCY MAKE-UP 7O CST USING TEMPORARY HOSE
—<® * B
Bk
T R o a7 id | 2 vz 7
vaos © s ¥ ¥4z6
voes *
R44A . oL 374° /7200 4 . yaaz
o EL1 300 [z
0 EL.(16¢ Tpvass
%0
© EL. (36" . raze) V&P
2 vz & @ EL. 6emee
: we {1 ==
CS-P-28 R V938
et 172 0 EL. 260 raze
Y2 STaRwAY No.2
(€% CNORTH ) © EL, 216
[~
*
V4D4 2 2
FUEL STORAGE BLOG.
vo8s < 4 vese o 42 e’} o EL7-2
raz ¥ V422 vazg % =
o EL. 252 RS ¥ 9763-F-Ga4146 18_| FIRE PROTECTION DIAGRAM - STAND PIPE )
. o REF. DRAWING NO. REV TITLE
— vaps 22 STAIRWAT Nou1
CSOUTK » B
vess PRIMARY AUXILIARY BLDG Joes
aea Y V434 7
¥ \V;
ooz @ o FIRE PROTECTION
V408 -
2 w2 THIS OWG. - ¥ 2y VTR
POINT “A* S
— - > = SEABROOK STATION UPDATED TANDPIPE
o 3 oy T DETAIL
LocK Crase
© ELL-31-0 STAIRWAY No, 2 @ EL-131-0 EL2v-2
s > S seren o v 'l FINAL SAFETY ANALYSIS REPORT
CWEST ) BR GOUNDARY 220y .
TEST BOUNOARY
WASTE PROCESSING BLDG ar ?z‘gtesﬂﬁgcs HOSE 2o 1'F P‘820268 F'GURE 9.5"8

| 12

07/27/00 REV. 14

11

10

! 9 8 ‘ 7

! 6

| 5 | 4 | 3 f 2 ] 1




12

| 11 10 9 8

6S¥@28-90-1 -aid]

BY UEAC | BY ,BY UESC

DIESEL GENERATOR
FUEL OlL
o SKD-7A o
VI9R | ONTERNAL) i
[TTTT T
10 FLAME 1
e S
vissa b 1
S @ 1 bGA ;
* ROOE & i @ =
)
] O, Y
=L & E 117
= M p
g Iginy \
o= O =3 3
Ty -~
LA
L™ i
~
. 2
£
7 Jse
0.
v1534 07 %\IITZ?
i
FUEL q,l:_?ﬁ\' TANK 12 H
T
e - 7 A NV, .
RESERVIOR .
LG 0.y ¢] i |
) I ,}5?_2; Y: E 2 |7 % g :
> p E I b o) i
| ¥ %y [ H.RR: e
- - P 1 1 2 15
v2es JEE [ E IR .
;j 1 = 1
1* .
—4 B>_. Al ve3a I
="l“md" t172¢ I
vara | SO, L -J
E =) 1 P P
ettt TT T e e ot - 7 LL. FD_STORAGE
: o 20464 €1
V148 TK-268
1L ¥0_STORAGE
1 i <_"zoaes B> €0
VISt TK-268
LL. £O DAY Tamx
-t 20464 @-111
vi29 -788
T FO_SYDRAGE
20464 o-in
TK-268
"
E
____________________________________ FO STORAGE
20464 ®-1
TK-268

FP 20669 4 EMERG, DIESEL GEN. JACKET WTR. EXP. TANK
FP 21270 hJ EMERG. DIESEL GEN.FUEL UIL DAY TANK
9763-F-202122 16 DG FUEL & LUBE OR. P35 DIAGRAM

REF. DRAWING NO,

REY

TITLE

REV. 07

FOR P&ID REFERENCE ORAWINGS, SYMBOLS AND ABBREVIATIONS
REFER T0 ORAWINGS PAID - LEGEND 1 anp P&ID - LEGEND 2

PORTIONS OF THIS DRAWING ARE

[NUCLEAR SAFETY RELATED]

NOTES:

1. woRx -\’Hls DRAWING WITH DRAWINGS 20456, 20457, 20458, 20452, 20461, 28462 3

2. ALL_LINES, EQUIFMENT, COMPONE!

UNLESS MOTED OTHERWISE.
3. DELETED.

4. DELETED.

5.2\ -IN0ICATES REVISION LEVEL.

NTS AND INSTRUMENTATION HAVE SYSTEM PREFIX OG,

6. NPT DUICK OISCONNECT FITTING PROVIOED BY OWNER FOR DIESEL FUEL CONMECTION.

7. VENY, DRAINS aND TEST

CONN, SAFETY CLAS! CODE
END OF TME OUYER [SDLATION VALYE PER ks es e T e wVNS‘IREMI

1-NHY-B511, UNLESS NOTED OTHERVISE.

SEABROOK STATION UPDATED
FINAL SAFETY ANALYSIS REPORT

DIESEL GENERATOR
FUEL OIL SYSTEM TRAIN ‘A’

DETAIL

1-DG-B20459

FIGURE 9.5-10 SH 1

—

l 12

09/08/00 REV. 14

| 11 | 10 9 ! 8 ! 7

' 2

| 1




| 12

11

10

—|  ¥9v@828-90-1 -aid

e -
1

7 cantsion !

§'-10* Ve Wi748 |
vxssa‘EJ v Fal |

D
-0
{

P
" S€Y o 50 PSIG.

#* V938
vgaB
AUX, F.0,
PUMP (MTR,
DR

|
|
|
1
!
5 !
i !
T
¥ !
oo
¥ i
i !
i v FUEL OIL DAY TANK v7o8 *
11 I TK-788 i
o | 172 P s 0
H { Yoz o (i) (2
i ! " L T :
ol e
14 : 3 11/72° ;r}g'?l
e EL.SI- @ .
i ! i veos
T . | ,
i | | el gl 8 g !
¥ ! d 8 e 5 !
o - S g B e i
: | ; | ;5 2 % |1x-ues} (% ’
]
o 1 p— b“" : .
i ' ! ] 88 3 vez8 |
H 1 i
i | __TRENCH 112 : i
P 1 i NG| :
g | Lo R . i
M v2748 Je
11 ! <@ . .
s ! L2t o
0614 I Lo E -
e TRCE = DIESEL GENERATOR
e o : s FUEL OH.
H ' o SKD-7B
F0. HE R Y d
€5 3 @
DAY TK-78A ! ; vi97 : |
i ; T Aviz
£:0. 1 e juz
g = The
o : !n zv-% . T
D
o e [NIROWS oy nd e o b satiror
FILL CONN. i | : | ,pé,c;zm Fa] Me-1758
i ] |
o Py
H |
i |
i ]
i !
i !
1i !
¥ ]
Ao
i e e e ——— e ———————
i
]
1
£.0. STORAGE . <.
B < 20459 > >4
Ti-268

P 21070 a | EMERG DIESEL GEN FUEL OIL DAY TANK

Fp 20663 9 | EMERG DIESEL GEN JACKET WIR EXP TANK

I763-F-202102 16 DG, FUEL 3 LUBE DIL P3) DIAGRAM
REF.DRAWING HO. | REY. TIE

REV. 07

FOR PAID REFERENCE DRAWINGS. SYMBOLSAND ABBREVIA'
REFER TO DRAWINGS P&1D-LEGEND IMSPHD LEGEENé EONS

PORTIONS OF THIS DRAWING ARE
| NUCLEAR SAFETY RELATED]

NOTES:
1. :ogxm'ggxs DRAWING WITH DRAVINGS 22455, 20457, 2D459, 20463, 20465, 20466

2. &L LINES, EQUIPHENT, COP NTS AND
UNLESS NOTED OTHERWISE.

2 CELETED.
4. DELETED

TON HAVE SYSTEM PREFIX DG,

5. L\JNDICATES REVISION LEVEL.

6. VENT, DRAINS AI? TEST CONN, SAFETY CLASS AND CODE BREAKS GRE AT THE DOWNSTREAM

€ND OF THE OQUTER ISOKATION VALVE PER 1-NHY-BOS111, UNLESS NOTED OTHERWISE.

SEABROOK STATION UPDATED
FINAL SAFETY ANALYSIS REPORT

DIESEL GENERATOR
FUEL OIL SYSTEM TRAIN 'B'
DETAIL

1-DG-B20464

FIGURE 9.5-10 SH 2

| 12

07/27/00 REV. 17

11

10

' 9

8 I

| 2 ' 1




—

TN

—~.

| 12

11 10

8

2

19v@289-90-1 -CIIdI

Grf)_DH HERDER o .
20355 o>

. vie
va¥ o a L0

i

i

i

|

'

g

g
g
]
i
i
i
i
i
i
i
i
i
i
i
i

1w
e

OM-VB3t
3/4'VENT L GLyco,
L3 FILL
3/4° VENT LINE z K
qir, overrLoy
e S s 9
vish, 07, o 1S
Exeasion v cn
Vi L 2] e oca
34 RN

374"

1172

DIESEL ENGINE
COOLING WATER
SKD-74

P P P
ANT_HEATER 5 Syv-1870

KET ONT
sr%
[ (7}
£:1204
2)
K> *i6
s

v287h
* =i

Q 0G-10
ACKEY COOLING WATER

e

oA SEE DETAL °&°
V2668
Pip

-

. B

A

i

SW-10° SERVICE WATER_SYS.

WATER $YS.

DG_COOLING

------ @19
vS,
| s 3_“;.ssavlcs WATER SYS, o
B
K
T L 4 2 a SERVICE_WATER SY¥S,
;l wn L e | S, 274 L% > ew
va
l - 0G_COOLING
20465 a1
VATER Y5,

20466
MATER SYS.

FOR P30 REFERENCE DRAWINGS, SYMBOLS AMD ABBREVIATIONS
REFER TO ORAWINGS P&10 - LEGEND t ANO PAID - LEGEND 2

REV. 07

NOTES:
L. MORK THIS DRAWING WITH DRAWINGS 20456, 20457, 20458, 20459, 2046, 20462 &

10N HAYE SYSTEM PREFIX 0G.

2. ALL_LINES, EQUIPMENT, COM AND
UNLESS NOTED OTHERWISE.

3. DELETED
4, VENT & DRAIN CODE AND SAFETY CLASS BREAKS ARE AT THE DOWNSTREAM ENO
OF THE DUTER ISCLATION VALYE PER I-NHY-2@5111, UMLESS NOTED OTHERWISE.

5.7\ INOICATES REVISION LEVEL.
6 THIS YALVE HAS BEEN STAKED IN A PRE-DETERMINED THROTTLED POSITION.

PORTIONS OF THIS DRAWING ARE
[ NUCLEAR SAFETY RELATED|

FP 21t7S s | 0G COOLANT BACKUP J¥ PMP. & MTH. OUTLINE

FP 2D699 9 EMERG. 0G SKID GEN, ARRGM'NT

FP 21069 7 | EFWP_PUMP ASSEMBLY

9763-F-202103 14 OIESEL GENERATOR COOLING WATER - PAID i
TrREF. ORANING NO. __ | REV TINE i

SEABROOK STATION UPDATED

FINAL SAFETY ANALYSIS REPORT

DIESEL GENERATOR COOLING WATER

SYSTEM TRAIN ‘A
DETAIL

1-DG-B20461

FIGURE 9.5-11 SH 1

' 12
11/19/00 REV. 16

11 10 ' 9 '

! 2 ' 1

I




| 12 | 11 10

1 99veza-90-1 -aid

REV. 07

FOR PAID REFERENCE ORAWINGS. SVWOLS ANO ABBREVIATIONS
REFER TO DRAVINGS PAID - LEGEND 1 AND P&ID - LEGEND 2

re

l
__< 1172

{ <}

SEE NOTE

e e ——

AUXILLIARY
COOLANT PUMP
MOTOR CRIVEN
P-1228

11/2
49

VAL

AAM::( 768 y
o,

O e OUTER TOUATIoN VAL VE Peh T RS eSS MaTED OTHERWISE.
S /N INGICATES REVISION LEVEL.
6 DELETED
7. THIS VALVE HAS BEEN STAKED IN A PRE-DETERMINED THROTTLED POSITION.

[ UNUUP
2
2

;\S 1727
P imﬂo 11721
M-0655
AIE Cﬁgﬂ WA E V2498
SEE DETAIL B8 —_— e e -
R 7 : il
EP-268 L THIS W
o - | E b L ORAWING WITH DRAWINGS 28455, 28457, 20461, 20463, 20454, 20465
= ERNA H .x:: ;: 2 N.L LIPES.EOU ¥, COMPONENTS AND INSTRUMENTATION HAVE SYSTEM PREFIX DG,
as14 ] = NOTED OTHERWISE.
< ) AW H " ana.:rsn
1 41
o i V2488 4VENT.DRA & TEST CONN. SAFETY CLASS BREAKS ARE AT THE DOWN STREAM
|
t

&5

|

o4 L

,"'l
. @ DESEL GENERATOR
B

i

TN

! 12
12/01/00 REV. 15

11 '

10

F_’ORTIONS OF THIS DRAWING ARE
a’u i N [NUCLEAR SAFETY RELATED)
EP-24B F F ? 2_?5,'255
? D—:l g
e | .. T 1 R S
BT = S— | ———c——————C SRS L = S
] Wi;“i?"“m SYSTEM — REF, ORAWING NO. REV TITLE
sEﬂVSvasE ':TER *
DIESEL GENERATOR COOLING WATER
R SEABROOK STATION UPDATED SYSTEM TRAIN'B
. et s DETAIL
J "IN FINAL SAFETY ANALYSIS REPORT
o J ; S - | 1-DG-B20466 | FIGURE 9.5-11 SH 2

3 ' 2

— |




12 |

11

10

09+228-90-1 -aid]

STARTING
AIR ASSEMBLY]

- 2 .
r——_.._ - . —— . —_— o — W T — AT W WL o o o . o W T — o Wit o vy — — — — —— — — — -’
|

-+
P BT £ sa
" 24—
- viza  v33m
1
(e b
|
! P
|
i
|
1
'
frazen -
|
|
I
1
i
|
I P
|
I Lo E
[y — ¥614
: SKB~17A
i
I p
!
!
I
Y ?&;E?R P
!
{ 3/4
P
Y E® C =)
=184 7
" F ! l_ 5 P P
8ACK-UP 28 PSIG
g 1< AIR START SKID INSTR, 100 PSIG YO BACK UP PUMP SOLENDID
SKD-142A AR SUPPLY YALVES & DIAPHRAM REG. VALVES
STARTING BOOSTER
0GA ~"am vaLYES %
g i
2Bifr
g% |
e v2578
_—
! TUBE OIL
§ i
2|1
[ i
z
88 i
ves7a N
20458 o % |
LUBE OI ez !
jz ! MalN KEROER
— 20458
h TUeE Ol
. |
L e
1
1 U
1 {™~rucroswites '
; boa
) N S AU <. A N U,y § WU W W M. :
2\ N\
802) N piEse encive
foa 06-1A
P
OIESEL GENERATOR
STARTING AIR
SKD-7A

REV. 07
-
]
TO F-1424
T >
) viaxL 5 lvaez 1
FOR P&ID REFERENCE DRAWINGS, SYMBOLS AND ABBREVIATIONS
REFER TO DRAWINGS P&ID - LEGEHD 1 AND PAID - LEGEND 2
0GA A
P1 Pl
9507
L) A
i I
P . e
vzsea _]I ; v28%
fr '? 4%‘ ':
vzra 3| wee
FROM /4 TO DRN MANTFOLO
F-10[_THIS OWG., _D>—) (22
T-163A & F-13%4
AIR DRYER
1-0G-D-BA
y DETAIL A"
g -1
NOTESs
L. WORK THIS DRAWING WITH DRAWINGS 20456, 20457, 20458, 20459, 20461, & 20462,
2, ALL LINES, EDUIPMENT, COMPONENTS AND INSTRUMENTATION HAVE SYSTEM PREFIX OG,
UNLESS NOTEQ OTHERWISE.
3. DELETED
4./\-INOICATES REVISION LEVEL.
S. VENTS, DRAINS AND TEST CONN. CODE AND SAFETY CLASS BREAKS ARE AT THE DOWN
STREAM END OF THE OUTER ISOLATION YALVE PER 1-MHY-B251)1, UNLESS NOTED onams.'
6. INSTRUMENT REFERENCE 1
{(5) T0 CONTROL PANEL ON $KO-176, FP-22574,
R | EreRG BIESEL STARTING AR GSSEBLY SKO-L7E PORTIONS OF THIS DRAWING ARE
FP-206%% 13 DIESEL GENERATOR STARTING alR SKO-74
e ) — v [ NUCLEAR SAFETY RELATED)
DIESEL GENERATOR STARTING AIR
] 1)
) SEABROOK STATION UPDATED SYSTEM TRAIN ‘A
; DETAIL
FINAL SAFETY ANALYSIS REPORT

1-DG-B20460 FIGURE 9.5-12 SH 1

| 12 !

06/12/00 REV. 19

11

10

I I !




12

1 SS+0248-90-1

Py

e
AlR SOR

P
BACK-UP

AIR START SKID
SKD-1428

STaRTING.
AlR RCVR,

120 PSIG 10 BACK UP PUMP SOLENQID
YALVES & DIAPHRAM REG. YALVES

b
P
STARTING
AIR ASSEMBLY
SKD-178
374
—P
P
STARTING BOOSTER
AR YALYES.
V2578
DIESEL Tne i
ENGINE o
DG-18
Fn
MAIN HEAQER
- LUBE OIL

DIESEL GENERATOR
STARTING AIR
SKD-7B

°

P P

G F-1408

T e

AIR DRYER

1-DG-0-68 4

BETAIL "B

-8

F-9

174 124"

”e

\--@--a
'

VIZGZB ]‘

74

FROM F-13966 0 DRAIN MaNIFOLD

FP 20832 1t EMERG DG AIR ASSY GEN ARRANGEMENT

FP 20699 k] EMERG OG SKID uWiT
P 20591 15 | EMERG 0C START AIRCONT SCHEM AHD LEGDO
A763-F-20219) 13 DIESEL GENERATOR - AR SYSTEMS PRID

REF. ORAWING NO. | FEV THLE

REV. 07

NOTES:
L WORK THIS DRAMING WITH DRAWINGS 20455, 20457, 20463, 20464, 20465. AND 20467

2. ALL LINES. IPMENT, 'S AND HAYE STYSTEM PREFIX DG.
UNLESS NOTED OTHERWISE.
3 DELETED

4.\nDicates mevision LeveL.
5. VENTS, DRAINS_ ANO_TEST CONN. CODE AND SAFETY
DOVISIREAH EN0 OF The QUTER 1SOLATION RLVE PER 1 e L ELE noTED
6 INSTRUMENT REFERENCES:
TO CONTROL PANEL ON SKO-178 FP-2257%

PORTIONS OF THIS DRAWING ARE
|NUCLEAR SAFETY RELATED)|

SEABROOK STATION UPDATED

FINAL SAFETY ANALYSIS REPORT

DIESEL GENERATOR STARTING AIR

SYSTEM TRAIN 'B'
DETAIL

1-DG-B20465 FIGURE 9.5-12 SH2

' 12

11/17/99 REV. 18

11

I 2 I 1 !




| 12 1" 10

8S¥@249-90-1 -a1d

REV. 07

FOR PAID REFERENCE DRAWINGS, SYMBOLS AND ABBREVIATIONS
P L REFER TO DRAWINGS P&ID - LEGEND 1 AND PBID - LEGEND 2

J<
A

DIESEL GENERATOR
LgBE_ oit

Y244 KD-74

1z
RELZVPE
K]

~

j
%
5

wse) ? Vi VENT/RELIEF
14
vea
4 »
SET ¢
us PSIG|
>

-
h ;5L Tal
of 34
O 4 “
198 AX LUBE

N
>
/

(L]

visa

v262a

ek
5

1
-
3
/
/
/
-
$

{
1 ]
1 ]
]
! L
| 1 1 t
] ] !
\ 1
, ifs'-zzn | - we [ \ | p-6674
— ,3’,,5'!6 } ._L_ ~ O : {__2es0_ > NOTES:
. e@ |
| ? 1. WORK THIS DRAWING WITH ORAVINGS 20486, 20457 3
| | ' 20459 THRU 20462,
! ! 2 ALL LINES, €NT, C NTS AND
‘ ‘ : : INLESS, MOTED O e, HAYE SYSTEM PREFIX 0G.
| B l l—0 | . 2 DELETED,
Bl 4. YENT A0 DRAIN CODE AN SAFETY (LASS BREAK:
! O | S ARE AT THE DOWNSTEAM Ei
e : - ' a a’rﬁg‘;mwsé. ISOLATION YALVE PER DESIGN STANDARD 1-WHY~82%112, IN.ESSMPQ":; o
—g | ; . Ot s — : 5./ NOICATES REVISION LEvEL
| 4 O O
T Y234 ! & l
" V2470 9 ! 4 §I |
¢ | DIESEL ENGINE |
1 I ' : C - g |
. > e ) E o--'-@ 4 PORTIONS OF THIS DRAWING ARE
M :E A O] {0 ! L
i L : V2648 3 0] cRAVITY v/ : 1 ; NUCLEAR HE RELATED
1z L1z ! ”;‘L O] Sworr To —C0 l |
! / o1edEl CruimoeRs .""“_:
vausa P— Yo | <@ P mE- @
DG-v224a
1 T : 1 Oo— T B
3 oR >
! o
1 P
i
| 06a
® -
|
!
}
,
i
|
s
. J

R
"‘@'
@g
bk
?_.
o)

74

@) | L# < |

(T
172

8 ROCKER ARW ———
PREL
B 1> _POTOR DRIVEN
COOLING WATER
10 20461 4
SKO-7A 3r4
COOLING WATER Y24
1020461 S v34a INTERNAL RELIEF VALVE &
SKO-7A 5 3 vaia V1954 | T 23
I ¥ l———m—
v242a
\ S 2 OlL z

Luee
* oL FILTER WEATER
LUBE DIL MEAT EXCHANGER . S MICRON
£-41A ¥ F-64 3
* » -] Ik S » p Y299 —]
2°FILL AND DRAIN
o & v @ é‘ j » COMNECTION
¢ #
LN <G et 174 57 174* X Ea 4762-F~202182 16 | OIESEL GEMERATOR FUEL & LUBE OIL PAID
- [ wer. ora TV
¥354 PRELUGE axD REF, DRAVING NO. REY L€
FILTER PUMP
? 3 » P (HOTOR DRIVEN)

DIESEL GENERATOR LUBE OIL

SEABROOK STATI PDATED SYSTEM TRAIN ‘A’
R ON UPDAT DETAIL

FINAL SAFETY ANALYSIS REPORT
e 1-DG-B20458 | FIGURE 9.5-13 SH 1

' 12 ' 11 ' 10 ' 9 8 ' 7 ! 6 ' 5 ! 4 ! 3 ' 2 ' 1 !

10/06/98 REV. 11



TN

| 12 _ 11 10 9 | 8 7

- €9v@2g-90-1 -aid _ B 3

REV. 07

FOR PA&I0 REFERENCE DRAVINGS, SYMBOLS AND ABBREVIATIONS
, . . AEFER YO DRAWINGS PAID - LEGEND 1 AND PAID - LEGEND 2 I

T T T T T T T T T T T T T T T T T T T T T DIESEL GENERATOR !
LUBE DIl !
SKO-78

V2448 4

1172 3<
%

e [NUCLEAR SAFETY RELATED]

[
| I
| 1
! |
1 v _ H e |
— _ - . V2578 I
! o 1 !
| t
| , EP-228| ocs e ' N i MM-6678
O O 1 [ "2eae8 B>
] O ¥ !
i
1 I
! o—p o i - G
1
1 ]
— _ o—yq & —o _
_ STRARER i woes:
- 1.NORK THIS DRAMING WITH DRAWINGS o
T | 0456, 20457, 20464, 20465, 20466, & 28457,
! O O ) I B e AT COPONENTS 40 INSTRUMENTATION WAYE. SYSTEW $rEFe 0,
“ _ 3 oELEvED
4. VENT 4ND DRAIN SAFETY CLASS ang
“ O— oEseL —0 oc8 | OF THE ISOLATION vaLYE PER Sﬂﬂn%m%iﬁmhcwm% Woen Drerrse
) 0618 O @ 4 5.4 worcates REvision Leve F
» | |
| i ./r\\\ — | 1
1
1 LUBE O 1
HE ] O Bl [0 -
— | = () PORTIONS OF —
V2458 - 2 THIS DRAWING
“ (t412] %m
{
]
“
]

on o8
RESERIOM
1yt &)

M?n - viez VENT/RELIEF
. lves
*
¥
: K > .

|

1
r
|
[
|
I
|
|

—r
) |
COOLING WATER o
- O-180 20466 e | e
SK0-78
COOLING WATER
©-0 [__20486 e vae
TK0-7B -
) )
LUBE OIL m:ﬂ;)m EXCHANGER
il
FP. 20599 13 | EMERG.0G LUBE OIL SYS. SCHEMATIC m
- < FP. 20699 9 | EMERG. DG SKID UNIT GEM, ARRGHNT.
. a K | 763-F-202102 36_| 0.6 FUEL & LUBE O Pl Dinckan
' SUCTION REF. DRAWING
o8 vaie m.@nﬁu. - DRAVING Na, REY L_TME
— [ (Ul "H"

DIESEL GENERATOR LUBE OIL

SEABROOK STAT PDATED SYSTEM TRAIN 'B'
IONU DETAIL A

FINAL SAFETY ANALYSIS REPORT

1-DG-B20463 | FIGURE 9.5-13 SH2 [
| 12 _ 11 0 ~ 9 _ 8 7 _ 6 ! 5 ! 4 ! 3 _ 2 ! 1 !

01/12/01 REV. 14




A

12 11

| |

10

REV. 07

RENCE DRAVINGS SYMBOLS
% :;&RV%%MS REFER 10 DRAWINGS
P3I0-LEGEND | AND PRID-LEGEND 2.

NOTES:
1 WORK TMIS DRAWING WITH DRAVINGS 2D456. 20457, 284! 2048
o 58, 28459, 20462, & 2N
2, ALL L1)  TRUMEN!
S;EE?.E&J&'MBISE Nb‘ szm NTS AND INS TATION MAVE SYSTEM PREFIX 0,
% DELETEQ

4. YENT AND DRAIN CODE AND SAFETY CLASS BREAKS ARE AT THE DOWNS
HE TEAM END OF
;’Tﬁﬂ?v‘l’g ISOLATION VALVE PER DESIGN STAMDARD 1-MHY-80511L, UNLESS NOTED

5. A\ INDICATES REVISION LEVEL

—{ _ 29v029-90-1 -aid] -
H @m"ﬂ:ﬂﬂ SMIELD
— —Q‘ ’_ _.
........ "2.0.‘._.._.._.._.._..._.._.._.._.._.._.........._..........._...._......._.._..._.._.._..-.-—-‘.-..—...........-—--—--—.-_.._.._..—.-....—..—-.._......_..T. o o e e = e e m e a e A e 5 o h —m = =t e oo e n o o~ -

G ¥ g
—] - e
F FR . < 2. U - imasel e e e e e e e e ettt s et e m e e et -

*b____ '—_d‘ ‘Vv@_ ___q*
E % % e »

4 i
| 1 1

D | H#-1656 Inessirion \% eP-208 3 £p-284 1654
—] . _ AIR MANIFOLD: ® A

m @ Vi FLEXIBLE
C ’é_% ¥2Z2h ""Hwi

l:} f/mﬁ2§‘MYEﬁ EI
- o | OEE
Ok & 3
B e RO i sio- 7.“_}{ ...................................... I..L ....................................................... e e e e e e e _i
—] i
A SEABROOK STATION UPDATED
::i:.:.fz :: z&?{ﬁ{i}:ﬁﬁg& FINAL SAFETY ANALYSIS REPORT

DIESEL GENERATOR INTAKE, EXHAUST
& CRANKCASE VACUUM SYSTEM
TRAIN A’

DETAIL

1-DG-B20462 FIGURE 9.5-14 SH 1

! 12 ' 11
10/06/99 REV. 05

10 9

l

7 [ 6 | 5 | 4 ]

5 | y |




TN

L

12 11 10 9 8 !

—  ¢9v@B28-90-1 -0

REV. 07

FOR PAID REFERENCE DRAWINGS, SYMBOL
REFER 10 DRAVINGS PUI0-LECEND ) aes Py (EBREVIATIONS
; PROTECTIVE SHIELD

B it e e N e Ty,

. —
4@

NOTESe

L WORK THIS DRAVING WITH DRAWINGS 28435, 20457, 20463, 28464, 20455, & 20465,
2.ALL LINES, . AND HAVE SYSTEM Flx
DG. UNLESS NOTED OTHERWISE, > Freet

3, DELETED,

«. &5 moicates REvision LeveL

S.VENT AND DRAIN a0

€ _OUTER ISOLAT
R I Vi
OTHERWISE, on vel.

SAFETY CLASS BREAKS ARE AT THE QOWNSTEAM END OF
VE PER DESICH STAMDARD 1-NHY-BAS1), UNLESS NOTED

¥
\
g
£
s
g
]
3

AIR MANIFOLD g
O 068 @ l '
I
— vazm % vazem i
\Z p'
I < * FLEXISLE CONM
é-_& Y1866

A —— e
&

FP_ze589 S | EMERG OG INTK, €xn & CRAWCIGE VAGUMT STS
78 E) 5 _| ©HERG 6C alm tNcET FiLTER ORY TrPE)
6 Y : FP 20%3 €| EMERG OC EXHAUST SRENCERT@ T 25" IMLET
DIESEL GENERATOR o 1 9763-F-202101 i3 0.5, AIR_5Y5. PAIG
5““‘"’\r 1 REF. DRAVING MO. | REV | e

AT

DIESEL GENERATOR INTAKE, EXHAUST
& CRANKCASE VACUUM SYSTEM
DATED TRAIN 'B'
SEABROOK STATION UP DETAL

FINAL SAFETY ANALYSIS REPORT
1-DG-B20467 FIGURE 9.5-14 SH2

T I r I
l l [ 4 ! 3 2
! 12 ' 11 ! 10 ! 9 8 [ 7 6 5

08/25/99 REV. 07




//m\\\\ Atlantic

Seabrook Station

N\

Updated
Final Safety
Analysis Report

Revision 7




SEABROOK UPDATED FSAR REVISION 7
CHAPTER 10

STEAM AND POWER CONVERSION SYSTEM

TABLES
Iable No. Title
10.3-1 Deleted
10.4-1 Condensate and Feedwater System Component Design Data
10.4-2 Steam Generator Blowdown System Component Data
10.4-3 Steam Generator Blowdown System Malfunction/Failure Analysis

10.0-5



SEABROOK UPDATED FSAR
CHAPTER 10

STEAM AND POWER CONVERSION SYSTEM

FIGURES
Figure No. Title
10.1-1 Heat Balance - 100% Load
10.1-2 Heat Balance - Valves Wide Open
10.2-1 Hydrogen Gas System
10.3-1 Main Steam System Overview
10.3-2 Main Steam System - Main Steam Headers Detail [2 Sheets]
10.3-3 Main Steam System - Emergency Feedwater Pump Supply Detail
10.3-4 Main Steam System - Main Steam Manifold and HP Turbine Piping
Detail
10.3-5 Main Steam System - Low Pressure Steam Piping Detail
10.3-6 Main Steam System - High Pressure Steam Piping Detail
10.3-7 Main Steam System - Steam Dump Piping Detail
10.3-8 Main Steam System - Main Steam Drains Detail
10.3-9 Main Steam System - Miscellaneous Vents and Drains Detail
10.3-10 Extraction Steam Overview
10.3-11 Extraction Steam Main Turbine and Steam Piping Drains (MSD)
10.4-1 Condenser Air Evacuation System P&ID
10.4-2 Turbine Steam Seal System Detail
10.4-3 Circulating Water Overview
10.4-4 Circulating Water Detail [2 Sheets]
10.4-5 Chlorination System Overview
10.4-6 Condensate System Overview
10.4-7 Condensate System Detail [5 Sheets]

10.0-6



SEABROOK UPDATED FSAR REVISION 7
CHAPTER 10

STEAM AND POWER CONVERSTON SYSTEM

10.1 SUMMARY DESCRIPTION

This section summarizes the steam and power conversion system provided for
each of the two Seabrook units. The steam and power conversion systems are
those portions of the plant designed to transmit and convert the thermal
energy produced in the reactor into electrical energy. .

The major components of the steam and power conversion system are located in
the Turbine Building, and are not safety related. Design parameters of the
steam and power conversion system components are presented in the applicable
subsections which describe the major systems and components. The system
components are shown on the general arrangement drawings in Section 1.2.

Steam at 1000 psia, 1191.3 H, 0.25 percent moisture is supplied from the
outlet of four steam generators to drive a tandem-compound, six-flow exhaust,
1800-rpm turbine. Heat balances at guaranteed flow (100 percent rating) and
maximum flow with valves-wide-open (VWO) are shown in Figures 10.1-1 and
10.1-2.

The turbine nameplate rating is 1,197,085 kW at 2.0 inches Hg absolute back
pressure and zero percent makeup; the rating of the generator coupled to the
turbine is 1,350,000 kVA at 75 psig H, pressure, 25,000 volts, 3 phase, 60 Hz
and 0.92 power factor. The heat cycle results in a calculated T-G output of
1,198,408 kW at 100 percent load. Allowing for plant loads, the net plant
output is approximately 1,148,000 kW.

During normal operation, main steam is taken ahead of the turbine stop valves
to supply the single-stage reheaters and the turbine shaft sealing system.
Crossover steam from the moisture separator-reheater outlets is supplied to
drive two steam generator feedwater pump turbines. During startup or low load
operation, main steam can be used to drive the steam generator feedwater pump
turbines or the electric driven startup feed pump can be utilized.

Moisture separation with one stage reheat is provided between the
high-pressure and low-pressure turbines for all steam entering the
low-pressure turbines. Steam from the low-pressure turbines is condensed in a
three-shell surface-type, two-pass condenser. Condensate is collected in
condenser hotwells which are sized for a minimum of 3-minute storage capacity
at full load. The condensate and Feedwater System returns feedwater to the
steam generators through six stages of extraction feedwater heaters.

Circulating water (sea water) is pumped through the main condenser and

returned to the ocean to dissipate the remaining unusable heat from the steam
and power conversion system.

10.1-1



SEABROOK UPDATED FSAR

Disposal of heat from the Reactor Coolant System following sudden load
rejections or trip of the unit is handled by the Steam Dump System. A
detailed description of the Steam Dump System is contained in Subsection
10.4.4. The steam generators are also utilized as the heat sink for reactor
heat decay, by absorbing heat from the Reactor Coolant System and producing
steam. The steam may be bypassed around the main turbine and condensed in the
condenser or vented to atmosphere if the condenser is not available.

The steam and power conversion system provides load-following capability at
step load changes of +10 percent and ramp load changes of +5 percent per
minute over the load range of 15 to 100 percent reactor output. The system
can accept a 50 percent load reduction without a reactor trip. The Steam Dump
System is capable of bypassing 40 percent of the full-load steam flow. This
allows for shutdown from half-load or controlled reactor rumback without
atmospheric venting of steam through the steam generator relief valves. The
Steam Dump System opens automatically to the extent necessary during rapid
load reductions to remove excess heat from the Reactor Coolant System and
closes as operating conditions stabilize at the new load.

Safety valves are provided on the main steam lines from steam generators, and
the steam (shell) side of feedwater heaters and moisture separator-reheaters.
Diaphragms are provided in the exhaust sections of the low pressure turbines
for overpressure protection of the turbine exhaust sections and the main
condensers.

The individual components of the steam and power conversion system are based Lﬁ,
on proven conventional design, acceptable for use in large central power

generating stations. The turbine plant auxiliary equipment is selected to

provide the optimum operating economy with maximum safety and reliability.

All auxiliary equipment is specified for a design capability corresponding to

turbine valves-wide-open condition (VWO). Adequate design margins are

included as required for wear and system surges to provide dependable service.
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10.2 TURBINE GENERATOR

10.2.1 Design Bases

The Turbine Generator System is designed to receive the steam output of the
nuclear steam supply system and convert its thermal energy into electrical

energy. The turbine generator has a guaranteed output of 1,197,085 kW with
throttle steam conditions of 975 psia, 1191.3 Btu/lb and a back pressure of
2.0" Hg abs.

The turbine generator is intended for base load operation, but is capable of
step load changes varying from 20 percent at one-quarter load to 67 percent at
full-load, and ramp load changes up to 10 percent/minute increasing and 27
percent/minute decreasing. This is compatible with the nuclear steam supply
operation limitations, which are #10 percent maximum step load changes and *5
percent/minute ramp load changes, over the load range from 15 percent to 100
percent power.

The turbine generator is equipped with instrumentation to continuously monitor
and alarm all significant variables, such as speed, load, pressures,
temperatures, valve positions, thermal expansion movements, and shaft
eccentricity and vibrationm.

The Turbine Generator System is a nonnuclear system, with associated piping
designed in accordance with either manfacturer‘’s standards or the Power Piping
Code, ANSI B31.1. Pressure-containing vessels are designed in accordance with
the ASME Boiler and Pressure Vessel Code, Section VIII, Division 1.

10.2.2 Description

The turbine generator and related auxiliary equipment, piping and pressure
vessels are shown on the turbine building general arrangement drawings in
Section 1.2. Turbine generator general auxiliaries and other equipment in the
Turbine Building are cooled by the Secondary Component Cooling Water System
(see Figure 10.4-14).

10.2.2.1 Turbine

The turbine is an 1800 rpm, tandem compound with six flow, low pressure stages
and 43-inch last stage blades. The turbine consists of one high pressure
double-flow section that exhausts into four single-stage reheat MSRs then to
three low pressure double-flow sections.

Steam from the main steam header is admitted to the turbine through four
angle-body control valves. The main stop valves are welded directly to the
inlet nozzles of the control valves. The stop valve below seat chambers are
connected by an equalizing line. An internal bypass valve is provided in one
of the main stop valves to provide pre-warming steam to the stop and control
valves bodies, as well as the turbine. The bypass valve also provides
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pressure equalization across the stop valve seats, which is required prior to
opening the stop valves.

Steam leaving the high pressure turbine has a moisture content of
approximately 10 percent. To improve turbine efficiency and reduce
low-pressure turbine exhaust moisture, thus minimizing maintenance on the
low-pressure blading, the steam exhausted from the high pressure turbine is
passed through four moisture separator-reheaters in parallel.

Within the moisture separator-reheater, the moisture is removed from the wet
exhaust steam, and the dried steam is reheated to approximately 510°F by
condensing high pressure steam in a tube bundle. The reheated steam is
admitted to the three low-pressure cylinders of the turbine, from which it
exhausts into three individual shells of the main condenser,

The steam and water contained in the moisture separator-heater and
cross-around piping would, on loss of load, tend to accelerate the turbine.

To prevent this occurrence, combined stop and intercept valves are provided in
the cross-around lines, at the inlet of the low pressure turbines. Relief
valves which discharge to the condenser are provided on the moisture
separator-reheaters to prevent overpressure in the cross-around system.

The turbine and generator bearings are lubricated by a conventional
pressurized oil system. A main lubricating oil pump, driven by the turbine
shaft, provides the bearing lubricating oil during normal operation. During
startup or shutdown, bearing lubricating oil is supplied by AC motor-driven
pumps. In addition, a DC motor-driven emergency oil pump provides bearing
lubricating oil in case of loss of site power.

The main steam and intermediate reheat valves are opened by a 1600 psig
hydraulic fluid system which is totally independent of the bearing oil system.
These valves are closed by springs and steam forces upon depressurization of
the hydraulic fluid system. The valve actuation system is such that loss of
hydraulic fluid pressure for any reason leads to valve closing and consequent
unit shutdown.

The turbine valve closure times are as follows:

Turbine main steam stop valve 0.15 seconds
Turbine main steam control valve 0.19 seconds
Intermediate stop valve 0.20 seconds
Intercept wvalve 0.17 seconds

The turbine valves will be tested for proper operation for overspeed
protection using the following procedures.

10.2-2
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10.3.5 Secondary Water Chemistry

10.3.5.1 Description

Secondary side water chemistry is established and maintained within the steam
generator supplier’s specification by:

a. Using a deaerating condenser that removes oxygen from the condensate
b. Chemical addition

c. Continuous blowdown of the steam génerator

d. Cleaning the condenser and the Condensate and Feedwater Systems

before startup.

When the steam is condensed, undissolved gases are released. These gases,
including oxygen, are taken out by the condenser evacuation system. The free
oxygen content in the condensate leaving the condenser is less than 10 parts
per billion.

Additional oxygen removal is accomplished by the addition of hydrazine at the
condensate pump’s discharge header or steam generator feedwater pump discharge
piping. This hydrazine, by a chemical reaction, scavenges the oxygen in the
feedwater. Maintaining a hydrazine residual near the steam generator
feedwater inlet ensures that any dissolved oxygen is removed. Hydrazine also
promotes the formation of a protective metal oxide film on carbon steel
surfaces.

An approved pH additive is also added at the condensate pump’s discharge
header or steam generator feedwater pump discharge piping. It is used to
establish and maintain an alkaline pH in the feed train and the steam
generator. Alkaline conditions reduce corrosion at elevated temperatures and
promote the formation of a protective metal oxide film. The technique of
adding hydrazine and an approved pH additive is known as Zero Solids or All
Volatile Treatment (AVT) because these chemicals are volatile and will not
concentrate in the steam generator, thereby adding solids. With this type of
treatment, the contaminants entering the steam generator must be kept at a
minimum. This is accomplished by continuous monitoring of condenser
in-leakage, the feedwater train, and the steam generators. Water chemistry
monitoring is discussed in Subsection 9.3.2.
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The Seabrook Station secondary pH program is based on optimizing the ratn
temperature pH (pHt) in various portions of the secondary plant by the use of
amines. All amines suitable for use as secondary system pH control agents are
classified as weak base compounds. When dissolved in water, these compounds
partially ionize forming the hydroxide ion which is responsible for their
alkaline properties. Temperature has a marked effect on the ionization
constant of each amine depending on the amine itself. As a result the
application of a single amine at a constant application .rate will result in
varying pHt in different regions of the secondary system. It may be necessary
to employ a mixture as close as possible to the target pHt for that region in
order to maintain the solubility of iron in that region at the lowest level
possible.

The concentration of any contaminants that do enter the steam generator is
reduced by intermittent and continuous blowdown. This is discussed in
Subsection 10.4.8. The plant is equipped with a filtering system that
recirculates a portion of the condensate through filters and returns it to the
condenser. This procedure removes solid particles from the condenser and the
Condensate and Feedwater Systems during low power operation.

10.3-7a
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10.3.5.2 Effect of Water Chemistry on Iodine Partitioning

The formation of volatile iodine compounds in the steam generator is
suppressed by the condition of the secondary water chemistry. The amount of
iodine carryover is normally dependent upon the efficiency of the moisture
separators within the steam generators.

An approved pH additive is used to regulate the condensate pH. The pH range
for effectively eliminating iodine volatility is 8.5-11.0. The "at"
temperature pH for condensate is 9-10, maintaining iodine almost completely in
its non-volatile state. Thus, only minimal amounts of iodine would be
exhausted through the condenser vacuum pumps.

The amount of iodine released to the environment in the event of a steam
generator tube rupture is minimal. This is the result of the high degree of
iodine partitioning in the steam generator and condenser, and the charcoal
filter at the condenser vacuum pump discharge. Refer to Subsection 15.6.3 for
further discussion.

10.3.5.3 Control Program

The EPRI Secondary Water Chemistry Guidelines are the basis for the secondary
chemistry control program.

A summary of operative procedures which are used for the steam generator
secondary water chemistry control and monitoring program is as follows:

a. Procedures are available for sampling for the critical chemical and
other parameters and of control points or limits for these
parameters for each mode of operation: normal operating, hot
startup, cold startup, hot shutdown, cold wet layup. The sampling
schedule is expected to closely follow the recommendation of the
EPRI Secondary Water Chemistry Guidelines. Critical parameters and
specifications for each mode of operation are in accordance with the
EPRI Secondary Water Chemistry Guidelines.

b. Procedures for chemical analysis of critical parameters were
developed using references such as

1. American Public Health Association, Standard Methods for
Examination of Water and Waste Water

2. American Society for Testing Materials, Part 31 Water

10.3-8
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Locations for process instrumentation and sample points are indicted
on Updated FSAR Figure 9.3-15. The extensive process
instrumentation which monitors critical parameters of the secondary
system will result in continuous assessment of the secondary system.
CGrab samples are taken at critical points (i.e., blowdown,
feedwater, condensate, and makeup) as additional verification of
system chemistry control.

Procedures for recording and management of data are available.
Seabrook Station will have qualified chemistry personnel on station
at all times to interpret analysis data of critical parameters on a
continuous basis, followed by additional technical review by
chemistry department management during normal work hours. All
analysis records will be maintained in accordance with station
administrative procedures.

Procedures for defining corrective action are predicated on the need
to maintain condenser integrity by using state-of-the-art techniques
for leak detection such as helium-mass spectroscopy to identify air
and seawater intrusion. Process instrumentation will result in
rapid identification of leaks at Seabrook. Corrective action to
jdentify the location of a verified condenser seawater intrusion in
excess of the EPRI chemistry control parameters will be taken
promptly. Actions to minimize degradation of steam generator tubes
will be taken as described in the EPRI Secondary Water Chemistry
Guidelines.

The Seabrook shift chemistry technician is the primary individual
responsible to interpret operational chemistry data. Shift
chemistry technicians will have completed all training required by
the nonlicensed training program for chemistry technicians giving
them the expertise to advise the Unit Shift Supervisor on
operational chemistry occurrences.

Steam and Feedwater System Materials

10.3.6.1 Fracture Toughness

The test methods and acceptance criteria used to verify the fracture toughness
of the ferritic materials used in Class 2 and 3 components of the Steam and
Feedwater Systems are in accordance with the applicable requirements of
Articles NGC-2300 and ND-2300 in Section III of the ASME Boiler and Pressure
Vessel Code, 1974 edition.

a.

Fracture toughness properties of the steam generator pressure
boundary materials are described in Subsection 5.2.3.3 of the
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Seabrook Updated FSAR. Impact testing of these materials has been
performed to verify compliance with ASME III.

b. The main steam and feedwater isolation valves, containment
penetrations and the piping between containment penetrations and
isolation valves have been reviewed for compliance with General
Design Criterion 51, and found to be acceptable. (See SER for
Containment Boundary.)

c. The main steam system pipe and fittings inside Containment were
fabricated from the materials listed in Subsection 10.3.6.2 below.
All welded joints were examined radiographically to ensure minimum
weld defects. Impact testing of this material was not considered
necessary, since the maximum nil ductility transition temperature
for these materials (conservatively taken from NUREG-0577 as 97°F
considering the thickness adjustment) was below the minimum service
temperature of 100°F established for the hydrostatic test fluid
temperature.

The feedwater system pipe and fittings inside Containment and
outside Containment up to the check valve beyond the isolation valve
were fabricated from the materials listed in Subsection 10.3.6.2
below. All welds were examined radiographically to ensure minimum
defects. The piping material, SA-106, was heat-treated to improve
impact properties. Impact tests were performed on seven of the
eight heats of piping material and met .code requirements at the
minimum feedwater injection temperature of 50°F.

10.3.6.2 Materials Selection and Fabrjcation

All Class 2 and 3 pipe, valves and fittings used in the Steam and Feedwater
Systems are fabricated from materials that are listed in Appendix I of Section
III of the ASME Code.

The following materials are used for Class 2 and 3 service:

 Main Steam Feedwater

SA-106, Grade B and ¢ SA-106, Grade B (normalized, fine
grain)

SA-155, Grade KCF 70 SA-234

SA-234 SA-105

SA-105 SA-193, Grade B7

SA-193, Grade B7 SA-194, Grade 7, 2H, 4 or 3

SA-194, Grade 7, 2H 4 or 3 SA-312, Type 304

10.3-10
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the unit. Though the isolated condenser shell is still exposed to
the turbine exhaust steam, it is possible to inspect the tubes and
perform minor maintenance and repairs while the unit is operating.

System Operation

During normal operation, exhaust steam from the low pressure
turbines is directed into the shells of the main condenser. The
following auxiliary flows are also discharged into the condenser:

1. Exhaust steam from steam generator feed pump turbines

2. Drains and vents from feedwater heaters

3. Condensate from gland seal system

4, Miscellaneous equipment drains

5. Steam generator blowdown from blowdown flash tank (vapor only)

and from the blowdown demineralizers.

In addition to condensing the steam, the condenser also de-aerates
the condensate. The noncondensible gases which accumulate in the

condenser are removed by the air evacuation system (see Subsection
10.4.2).

Condenser hotwell level is monitored and necessary makeup is
provided by the condensate storage facility (see Subsection 9.2.6).
Hotwell conductivity is also monitored and alarmed in the main
control room. The monitoring is arranged so the operator can
determine which shell has the inleakage, so that the necessary steps
to isolate or plug the leaking tubes can be taken. '

The condenser has sufficient capacity to condense 40 percent of the
full-load steam flow to the turbine during turbine steam load
rejection without exceeding 5" Hg pressure.

Total hotwell capacity is 66,000 gallons at normal water level.
This is a three-minute capacity, based on VWO (valves wide open)
flow.

There is no provision for control of the circulating water flow

except by taking a pump out of service. For a description of the
Circulating Water System, see Subsection 10.4.5.

10.4-3
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c. System Design Data

Design backpressure 2.0° HgA
Backpressure during full load

turbine operation, range 1.5-2.8" Hga
Backpressure during steam dump 5" HgA Max.

Total Heat load:

Design (guaranteed flow) 7.58x10° Btu/hr

VWO 7.90x10° Btu/hr

Steam dump 7.15x10° Btu/hr
Tubes: Titanium

Length 55*-3"

Size 1" OD, 22 gage

Circulating water flow (total) : 399,000 gpm

Temperature rise 38°F

Water velocity 7 fps

Head loss 27 ft

10.4.1.3 Safety Evaluation

The main condenser has no safety-related design basis. Due to the plant
design (PWR) there is negligible influence of condenser control functions on
reactor coolant system operation, and negligible potential for hydrogen
buildup in the condenser due to continuous gas removal.

In the event of a steam generator tube leak, radioactivity can be present in
the secondary side. See Section 11.1 for expected activity due to steam gen-
erator tube leakage.

Due to the location of the condenser in the Turbine Building, any flooding
resulting from condenser failure will not affect safety-related equipment.

10.4.1.4 Inspection and Testing

The main condenser shell, tubes, and waterboxes are hydrostatically tested to
verify integrity prior to initial plant startup.

For service inspection, access manholes are provided on the outlet and
turn-around waterboxes, on both ends of the hotwell, and in the steam dome.

It is planned to perform a visual inspection of the condenser internals during
each refueling outage as part of the normal station preventive maintenance
activities.

10.4-4
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10.4.1.5 Instrumentation

Condenser vacuum is indicated and recorded in the control room. GCondenser
vacuum pressure switches are used to (1) alarm pre-turbine trip vacuum,
(2) trip the turbine with two-out-of-three coincidence logic and (3) block
steam dump to the condenser, also with two-out-of-three coincidence.

Hotwell level indication and high, low and low-low level alarms are provided
in the control room. Hotwell level will control the hotwell water inventory
by admitting makeup water from the condensate storage facility.

Sea water inleakage to the condenser is monitored by conductivity cells at the
catch trough and cation conductivity cells at the hotwell and is recorded and
alarmed in the control room and at a local panel. Inleakage is also
monitored and alarmed by measuring sodium ion concentration. The
instrumentation is sensitive to leakage resulting in ppb concentration.

Monitoring of radioactive contamination is described in Subsection 10.4.2.5.

Additional instrumentation monitors the performance of the condenser by
measuring circulating water inlet and outlet temperature and differential
pressure. Display of circulating water outlet temperature at the main control
board is used for temperature monitoring during backwash operations.

10.4.2 Main Condenser Evacuation System

10.4.2.1 Design Bases

The main condenser evacuation system, Figure 10.4-1, consists of two
independent subsystems: the shell side evacuation subsystem and the waterbox
priming subsystem.

The Main Condenser Evacuation System has no safety design basis; however, the
following design criteria are applicable:

a. The shell side evacuation subsystem removes noncondensible gases and
air inleakage from the steam space of the main condenser shells.
This system is sized to achieve and maintain shell side vacuum in
the condenser to permit plant startup and operation.

b. The waterbox priming subsystem removes the noncondensible gases from
the condenser waterboxes (tube side) during startup and normal
operation.

Refer to Subsection 10.4.1.1 for the applicable codes and standards for this
system.

10.4-5
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10.4.2.2 System Description

a.

System Components

The air removal equipment consists of three mechanical vacuum pumps
serving the three condenser shells, and two mechanical waterbox
priming pumps serving the condenser waterboxes.

The vacuum pumps for both subsystems are of the rotary design and
electric motor driven, with the shell side pumps being two stage and
the waterbox priming pumps being a single stage. Each pump is
skid-mounted with its own moisture separator located downstream of
the pump discharge and seal water cooler.

The seals to each pump are provided with a closed cooling system
using demineralized water. The seal system on the shell side pumps
are cooled by circulating water, and on the waterbox pump by service
water.

Operation

1, Shell Side Evacuation Subsystem

All three pumps will be operated to evacuate the condenser

during startup. Condenser pressure can be reduced to

approximately 2" HgA in approximately 76 minutes with zero air L«}
inleakage. Once vacuum is attained, one pump will be placed on

standby to start automatically at approximately 26" Hg vacuum.

During normal plant operation, the noncondensible gases removed
by the shell side evacuation system are piped to the Primary
Auxiliary Building (PAB) where they are passed through a HEPA
and charcoal filter prior to their discharge to the atmosphere.
This is done to minimize the possibility of a radioactive
discharge to the environment in the event of a steam generator
tube leak. For the hogging or startup mode, the noncondensible
gases are not expected to be radioactive, and are discharged
directly through the Turbine Building vent to atmosphere. See
Subsection 10.4.2.5 for discussion on monitoring of shell side
discharge. Also, refer to Subsection 11.3.3 for anticipated
release rates of radioactive materials.

Vacuum pump discharge flow is directed either to the filter or

to the plant stack by diverting valves which are manually
positioned by the operator at the main control board.

2. Waterbox Priming Pumps Subsystem

The waterbox priming pumps are used to remove noncondensible
gases from the condenser waterboxes during startup, and to

10.4-6



SEABROOK UPDATED FSAR

The condenser is equipped with vacuum breaker valves which open within a
two-minute period if two circulating water pumps trip, thus preventing the
possibility of overpressure from water hammer.

Clogging of a circulating water traveling screen will trip its corresponding
circulating water pump, thus preventing collapse of the screen. None of the

controls or instrumentation relates to operations which could affect safety-
related systems.

The expansion joints used in the CW system are made of fabric reinforced
rubber with circumferential steel reinforcing rings. This makes the rupture
of a joint in operation a very unlikely occurrence. To evaluate the

consequences of a rubber joint failure, they can be divided into four groups
as follows:

Pressure
Number Size Normal Max.
Group of Joints ID (in Oper. (ft (ft) Location

A 4 102 20 55 Between intake transition
structure and pumphouse.

2 120 20 55 Between discharge
transition structure and
backwash conduits to the
pumphouse.

B 4 120 15 50 At both ends of the
discharge pipe section
between the two transition
structures.

C 6 84 50 130 CW pumps discharge.

D 12 84 50 130 Condenser connections.

Group A

Failure of a joint in this group will result in a flood in the valve pit
around the transition structure in which the joint is installed, but the water
will reach no higher than the water in the pumphouse. The worm gear boxes
directly mounted on the butterfly valves will be submerged; however, the
electric motors and controls, which are installed above grade, will always be
above water. Since the valves remain operational, and no other equipment is
affected by this failure, no immediate action will be necessary.

Group B
Failure of a joint in this group will also cause flooding of the wvalve pit
around the transition structure in which the joint is installed, and the water

leaking from the joint will drain into the wvalve pit, eventually fill it, and
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overflow in the ground unless the CW system of that unit is stopped. It is
estimated that the time required to fill the pit will not be less than

45 minutes, even assuming the worst possible failure to be a 2"x24" gap at the
lowest side of the joint. A water level alarm will warn the operator of the
flooded condition in the valve pit. Failure of a joint in this group will not
prevent the Service Water System from providing its function.

Group C

Failure of a joint in this group will flood the pump pit in the Circulating
Water Pumphouse between elevations +3’ and +20’ MSL. A number of scuppers in
the east wall of the Circulating Water Pumphouse will prevent the water from
building up above the operating floor. The CW pump electric motors and the
pump discharge butterfly valve electric motors will always be above water
level, and will not be afflected by such a failure. Assuming the worst
possible failure to be a 2" gap all around, the CW pump pit would fill up in
not less than 6.5 minutes. A water level alarm will warn the operator of the
flooded condition. No safety-related equipment is affected by a failure of
this equipment.

Group D

Failure of a joint in this group will flood the ground floor pit east of the

condensers in the Turbine Building. Assuming the worst possible failure to be

a 2" gap all around, the pit would fill up in about 3 minutes, unless prompt

action by the operator is taken. There are two level switches in the [_/
condenser pit that provide sequential alarms in the control room to warn the

operator of the flooded condition. No safety-related equipment is affected by

a failure of this equipment provided operator action is taken within 30

minutes to mitigate the consequences of the flood.

Summary

The service water pumps are located at ground elevations and their motors are
situated above ground elevation. There are no openings in the common wall
between the service water pumps and CW pumps. Therefore, flooding which may
spread to the open ground has little potential for entering the Service
Pumphouse and no potential for interrupting the service water pump safety
function.

Flooding caused by a flexible joint failure at the main condenser may spread
over the turbine floor and from there to the open ground by passing through
Turbine Building doors. However, sufficient physical separation is provided
between the areas subject to such a flood and any safety-related equipment
whose safety function could be impaired by such a flood.
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bay. The outlet flow is manifolded and routed to two parallel low
pressure heaters No. 5, also located in the turbine heater bay.

Low pressure heater No. 1 is a four-pass, and heaters 2, 3 and 4 are
two-pass U-tube type with integral drain coolers, while heaters

No. 5 are two-pass, U-tube without drain cooler. All feedwater
heater strings are provided with block valves and bypass piping to
take units out of service for maintenance. All heaters are provided
with tube-side safety valves to provide protection against possible
overpressurization caused by heating of water trapped between closed
isolation valves.

Extraction steam from the main turbine and cross-under piping is the
heat source for the heaters (see Figures 10.3-10 and 10.3-11).
Automatic nonreturn valves are provided in the extraction steam
lines for heaters that are not mounted in the condenser neck. The
drains from low pressure heaters Nos. 1, 2, 3 and 4 are cascaded and
eventually discharged to the condensers. The drains from low
pressure heaters No. 5, which also receive the cascaded drains from
high pressure heaters No. 6, are piped to the heater drain tank.

The condensate outlets from low pressure heaters No. 5 are
manifolded in a common header, along with the discharge of the two
vertical heater drain pumps, which account for about 30 percent of
the total feedwater flow at full power. The heater drain pumps take
suction from the heater drain tank. A branch line off the common
condensate header, before the steam packing exhauster, connects to
the individual heater drain pump suction lines to protect the heater
drain pumps against low NPSH during transient conditions.

The common condensate header distributes the flow equally to the
suction side of the two steam generator feed pumps, after passing
through a flow measuring device located in each pump suction line.
These are used to control the respective feedwater pump
recirculation valves.

Condensate is obtained from the condensate storage tank for hotwell
makeup upon receipt of a low level signal from the condenser
hot-wells.

Demineralized water from the water treatment system, which serves
both units, can be introduced into the three condenser hotwells via
the condensate storage tank. The condensate storage tank is
protected from freezing by a recirculation system which utilizes a
heat exchanger and pump controlled by tank temperature. All con-
densate system connections to the condensate storage tank which are
required for normal system operation are located above the tank
level required for emergency plant shutdown (see Subsection 9.2.6).

10.4-20



SEABROOK UPDATED FSAR

Seabrook station has a steam generator design (Westinghouse Model F, see
Subsection 5.4.2) that enables the feed ring to be uncovered without
subsequent drainage because feedwater exits the feed ring from the top through
inverted J-tubes. This arrangement insures a flooded feed ring for all level
transients within the steam generator, thereby eliminating water hammer.
Feedwater piping from the feedwater isolation valve to the steam generator is
routed to be self-venting, with the steam generator being the high point of
the system.

Any failure in the nonsafety class portion of the Condensate and Feedwater
Systems has no effect on the safety of the reactor, which can be shutdown in
an orderly manner. A source of feedwater supply to the steam generators is
required for decay heat removal from the reactor following a unit shutdown.
In the event that the Condensate and Feedwater Systems are not available, the
Emergency Feedwater System (see Section 6.8) provides the required emergency
supply of feedwater. Normal reactor cooldown is accomplished by dumping steam
to the main condenser. When the reactor coolant system temperature and
pressure are reduced to or below the design values for the Residual Heat
Removal (RHR) System, steam dump can be secured. The RHR design conditions
(600 psig and 400°F) correspond to a secondary system pressure of 233 psig.

If for any reason the normal cooldown mode cannot be utilized, the reactor can
be cooled down using the Emergency Feedwater System (see Section 6.8) and the
power-operated steam generator relief wvalves.

10.4.7.4 Inspection and Testing

During preoperational testing, the various components of the feedwater,
condensate, and associated portion of the heater drain system are functionally
tested to verify their performance to the extent practical. The systems are
operated during hot functional testing at normal no-load conditions as a final
check prior to plant operation. The specific testing is described in

Chapter 14.

In-service inspection of the Class 2 feedwater piping will be performed in
accordance with ASME B&PV Code, Section XI.

10.4.7.5 Instrumentation

The instrumentation employed for monitoring the Condensate and Feedwater
System performance consists of the following:

a. Each condensate pump suction and discharge pressure is locally
indicated, and discharge header pressure is indicated at the MCB.
Pump controls are at MCB. Normally, two pumps are running with one
in standby. The standby pump runs automatically on low discharge
header pressure or on trip of any one of the running pumps. Each
pump is protected from overheating by being interlocked to pump
cooling water flow. Each pump is protected from damage by
individual recirculation flow on low pressure. The steam packing
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exhauster recirculation valve opens on low flow in the condensate
discharge header to provide minimum flow protection for the
condensate pumps and closes on low header pressure to prevent pump
run out and maintain feed pump NPSH.

Pump trip, bearing and motor winding high temperature, and low
cooling water flow are alarmed in the control room.

The condenser hotwells are interconnected, and each hotwell is
equipped with a level transmitter. The level signals from the three
hotwells are processed by an auctioneering circuit which selects the
lowest value for the hotwell level control system. The level is
maintained within a preselected control band by admitting makeup
water via the makeup control valve from the condensate storage tank.
Low hotwell level is alarmed in the control room.

All feedwater heaters are provided with level controllers and drain
control valves Ffor normal drain disposition. High level drain
control valves are provided for heaters Nos. 2, 3 and 4 to discharge
into the condenser. Low, high and high-high levels are annunciated
in the control room. High-high level actuates nonreturn and
isolation valves in the extraction steam lines, or condensate
isolation valves as applicable, to prevent water carryover to the
turbine. Valve position monitoring lights are provided at the MCB
for the feedwater heaters spill valves to the condenser and the
extraction steam nonreturn and isclation valves.

Gauge glasses are provided for local direct observation of heater
liquid levels.

Feedwater heater inlet, outlet and drain temperatures and shell side
pressures are monitored and used for the performance computation.

The two heater drain pumps are controlled from the MCB. Suction and
discharge pressure are indicated locally, and flow to the feed pump
suction header is indicated in the control room. Instruments
monitor heater drain tank level for indication, control, interlocks,
and alarms. The heater drain tank is provided with level
controllers which regulate the heater drain pump discharge,
recirculation and condenser spill valves. The condenser spill valve
is also opened by a high level switch. A high-high level switch
initiates turbine water induction protection. Heater drain pump
trip, motor bearing, and motor winding high temperatures are alarmed
in the control room. The 10-inch spill valve opens on high level.

Steam generator feed pumps are provided with local suction and

discharge pressure gauges. The indications of these pressures for
the steam generator feed pumps are also provided at the MCB.
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A flow element is provided in the feedline to each steam generator.
Pairs of taps provide for two independent metering measurements from
the flow element. The feedwater flow measurements are indicated in
the control room and utilized in the steam generator level control
system. The details of the safety-related display instrumentation
are presented in Section 7.5. The details of the steam generator
water level control system are presented in Subsection 7.7.1.7.
Manual-auto stations for all the feedwater control valves are
provided at the MCB.

For computer trending, separate flow measuring loops utilizing
ultrasonic flow transmitters are provided in each feedline to the
steam generators.

To ensure that minimum flow requirements are met, a recirculation
valve has been provided for each pump, controlled by the suction
flow measuring venturi.

The steam generator feed pump turbine provides variable speed feed
pump operation. The variable speed feed pump control system is

described in Subsection 7.7.1.7. Feed pump bearing high
temperatures are alarmed in the control room.

Steam Generator Blowdown System

Design Bases

The Steam Generator Blowdown System is designed to limit the concentration of
dissolved and suspended solids in the shell (secondary) side of the steam
generators, which are introduced into the steam generators through the

feedwater.

Removal of these solids minimizes chemical deposition on steam

generator tube surfaces, thus limiting the reduction in heat transfer
capability, as well as reducing the rate of steam generator tube corrosion.
The potential sources of solids in the steam generators can be any, or a
combination of, the following:

a.

Chemical additions to the secondary system for corrosion control

Reactor coolant boric acid due to primary to secondary leakage
through the steam generator tubes

Secondary system corrosion products

Seawater, due to leakage through the condenser tubes into condensate
returning to the steam generator

Impurities in condensate makeup water.
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The unit has an independent steam generator blowdown and sampling system.
Initial processing (depressurization and cooling) of steam generator blowdown
liquid is accomplished using the flash tank and bottoms coolers. If the
radioactivity in the blowdown liquid is insignificant, then the liquid is
returned to the Condensate System after processing through demineralizers, or
discharged directly to the Circulating Water System.

The method to process radiocactive secondary liquid from the steam generators
is to direct steam blowdown flash tank bottoms cooler discharge to the floor
drain tanks. If no secondary pressure is available, the steam blowdown and-
wet lay-up pumps can be used. From the floor drain tanks, processing takes
place using the installed vendor resin skid (WL-SKD-135) to the waste or
recovery test tanks. (Reference Subsection 11.2.2.1.)

The unit has the continuous blowdown capability of 400 gpm (100 gpm per steam
generator). This very high flow rate is used only when no primary to
secondary leakage exists and when high feedwater solids concentrations require
such a blowdown rate. This high rate of blowdown is expected to occur at
startup, after a unit shutdown in which maintenance has taken place on the
secondary side of the plant. A high rate of blowdown may also be required at
other times to control chemistry conditions. In the flash tank, 30 percent of
this blowdown is flashed to steam, leaving 70 percent to be processed by the
demineralizers, or discharged directly to the Circulating Water System.

Blowdown may be discharged directly to the Circulating Water System when
cleanup capabilities are unavailable, as long as the limits of 10 CFR 20
(Appendix B, Table 2, Column 2 - instantaneous release) and 10 CFR 50
Appendix I (average annual release) are not exceeded.
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Isolation valves are provided outside the Containment to close all blowdown
lines on a "T" signal, Auto emergency feed pump start, or on a HELB signal.

Piping and valves from the steam generator up to and including the containment
isolation valves, are Safety Class 2, and are designed to ASME Section III,
Code Class 2 (see Section 3.2). Other piping and equipment in the steam
generator blowdown systems are nonnuclear safety class, and are designed to
ANST B31.1.B-1971 and ASME Section VIII.

Blowdown water chemistry control parameters are established using the EPRI
Secondary Water Chemistry Guidelines.

10.4.8.2

a.

System Description and Operation
Normal Operation

Figures 10.4-10 through 10.4-13 are flow diagrams of the system.
Each of the four steam generators is provided with a bottom blowdown
connection on the secondary side above the tube sheet. During
normal operation, each steam generator undergoes continuous blowdown
with the blowdown water passing through a containment isolation
valve, flow meter, and system valves. A small quantity of blowdown
is continuously drawn off automatically into the sample system
through a sample heat exchanger for monitoring of the activity in
the blowdown. If the activity in the blowdown discharge is higher
than allowable (see Subsection 9.3.2), blowdown is automatically
secured. The blowdown liquid then flows through a manual control
valve which establishes the blowdown rate. Some of the liquid
flashes upon passing through the control valve, and two-phase flow
then enters the flash tank. There, approximately 30 percent of the
blowdown flow exits the top of the tank as saturated steam. The
remaining 70 percent exits the bottom of the tank as saturated
water. The flash tank operates at 70 psia. Steam and water leaving
the flash tank are directed as follows depending upon the existence
and size of primary to secondary leakage.

1. If No Primary to Secondary leakage Exists

Flash tank steam will normally be directed back to the No. 3
feedwater heater or to the main condenser for that unit, or can
be exhausted to the atmosphere if the heater and condenser are
not available. Liquid from the flash tank will be cooled in
the flash tank bottoms cooler and directed through a radiation
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monitor and flow totalizer into demineralizers. The
demineralizers will remove chemical contaminants and
radioactivity (as explained later), and the liquid can be
transferred back to the condenser. Filters upstream of the
demineralizers prevent the transport of corrosion products into
the beds. An alternate path to discharge the blowdown liquid
to the enviromment is available, that is, into the service
water system discharge line via the Waste Liquid System (see
Section 11.2). Flow into the flash tank under these
circumstances can vary from 20 gpm (5 gpm per steam generator)
to 400 gpm (100 gpm per steam generator).

If Primary to Secondary Leakage Exists

The early indication of a primary to secondary leak may be
observed as a result of routine grab sampling (at very low leak
rates) or on any of the following radiation monitors:

. Condenser air removal, RM 6505
. Blowdown Flash Tank, RM 6519

. Individual Blowdown line, RM 6510-6513 (see Subsection
9.3.2).

Each of the setpoints on these radiation monitors is
established, using station procedures, such that plant
personnel can detect indications of small leaks, during the
early phases of the leak.

If activity in excess of the alarm setpoint is measured on the
Flash Tank RM, the blowdown system will automatically isolate.
The individual monitors on the blowdown lines will provide
indication of which steam generator is leaking. New RM
setpoints may be established to continue system operation, once
a steady state has been achieved.

EPRI PWR Primary to Secondary Leak Guidelines identifies the
significance levels of primary to secondary leaks. The
operational plan for how to continue plant operation when
leakage exists is located in plant procedures for management
overview as well as individual departmental procedures for
increased monitoring.

These administrative and operational procedures dictate how the
steam generator blowdown liquid will be processed during a
primary to secondary leak. The following options are available
to operations personnel:
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. Continue to use the blowdown demineralizers as in normal
operation. This requires additional radiation monitoring
jin the Demineralizer Building to ensure general area dose
rates are within Zone II limits, as well as increased grab
sampling frequency to closely monitor the leak rate
change. ‘

. Use the Waste Liquid System to treat all or part of the
flashed liquid, bottoms or both, from the blowdown flash
tank. This may require a reduction in blowdown flow rate.

) Discharge to the environment within the confines of
10 CFR 20 and Appendix I of 10 CFR 50 limits.

If the activity in the flash tank steam is low, the steam may
be allowed to return to the No. 3 feedwater heater for reuse in
the plant without processing. Flashed steam is not
intentionally released to the atmosphere. If significant
quantities of radionuclides are contained in the flash tank
distillate, the liquid may be processed through the flash steam
condenser to the waste test tanks. This limits the flow from
the four steam generators to approximately 75 gpm as the cooler
capacity is only 25 gpm.

Processing of the steam generator flash tank bottoms liquid
through the Waste Liquid System will also necessitate a total
blowdown flow limit of 71 gpm for all four steam generators
(the vendor-operated Liquid Waste Treatment System capacity for
process flow is 50 gpm). The basis for this flow is further
discussed in Appendix 11A.

Operation With the No. 3 Feedwater Heater or Main Condenser Not
Available

When the No. 3 feedwater heater or main condenser for the unit is
not available, system flows are realigned as follows:

1.

If No Primary to Secondary Leakage Exists

Steam from the flash tank may be directed to the flash steam
condenser/cooler and then pumped to the waste test tanks in the
Liquid Waste System (see Section 11.2). Although under these
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conditions this liquid would not contain radioactivity, the
contents of the waste test tank would be sampled before
discharge to the service water system discharge, since the
tanks could contain other processed liquid waste.

If blowdown flow requirements result in steam flow from the
flash tank above the capacity of the flash tank
condenser/coocler (which can process steam only equivalent to a
maximum of 25 gpm of water), an additional path is provided to
discharge the flash tank steam via the atmospheric exhaust.

Water from the flash tank will be handled in the same manner as
in Subsection 10.4.8.2a.1.

2. 1f Primary to Secondary Leakage Does Exist

Steam from the flash tank is handled in the same manner as
explained in b.1. However, the blowdown capacity is limited as
explained in Subsection 10.4.8.2a.2. Radiocactive steam is not
charged to the atmosphere (see Subsection 10.4.8.2a.2).

Liquid from the flash tank will be handled in the same manner
as explained in Subsection 10.4.8.2a.2.

Cooling Water Shortage Case

During low heat removal capability of the Primary Component Cooling
Water (PCCW) System, steam generator blowdown capacity may be
limited. Such circumstances may arise during heat treatment of
service water system tunnels and initial phases of plant cooldown
for a short duration. Additionally, on a "T" signal, cooling water
to the Waste Processing Building is isolated. However, the
evaporators are automatically shutdown on a "T" signal.

Component. Design

Flow Control Valves

Initial blowdown liquid flashing will occur due to the pressure drop
across the flow control valve associated with each steam generator’s
blowdown line. The flow control valves are sized to pass zero to
100 gpm flow and are designed to minimize noise, vibration and
erosion,

Blowdown Flash Tank

The blowdown flash tank is sized to permit 400 gpm (200,000 lbm/hr)
two-phase flow. Flow enters the tank through four tangential
nozzles. A stainless steel wear plate is used to prevent tank
erosion. Steam exiting the tank must pass through a mesh style de-

10.4-30



SEABROOK UPDATED FSAR REVISION 7

entrainment separator (demister pad) to limit carryover. The vessel
is carbon steel and will operate at 70 psia with overpressure
protection provided to limit any pressure excursion while passing
maximum steam flow.

Vessel operating pressure is used to force water flow to the
demineralizers, or to the service water system discharge piping.
Vessel operating pressure is maintained by pressure control valves
in the steam line or cooling water line to the flash tank steam
condenser, depending upon mode of system operation. Operating level
is maintained by one of two level control valves in the liquid
discharge line.

Flash Tank Bottoms Coolers

The flash tank bottoms coolers are shell and tube heat exchangers
sized so that flashing will not occur downstream under maximum

blowdown conditions. Each cooler will handle 50 percent maximum
flow.

Flash Steam Condenser/Cooler

The flash steam condenser is a shell and tube heat exchanger sized
to condense approximately 11,500 lb/hr steam. Cooling water flow
(PCCW) through the condenser is regulated to maintain 70 psia in the
flash tank. The subcooling section at the bottom of the condenser
cools the condensate to approximately 120°F.

Flash Tank Distillate Pumps

Two 50 gpm (nominal) centrifugal pumps are provided to pump liquid
from the flash steam condenser to the main condenser or waste test
tanks depending upon the system mode of operation. These pumps can
also be used to evacuate the flash tank through a separate valve
(normally kept closed) if necessary.

Steam Generator Blowdown Evaporators

Each of the calandria blowdown evaporators has the process liquid on
the tube side and heating steam on the shell side. The condensers
and coolers with the evaporators subsystem are similar to those with
the Boron Recovery System (Subsection 9.3.5) and the Liquid Waste
System (Section 11.2). However, the heating element is contained
within the evaporators for the Steam Generator Blowdown System,
whereas it is separate for the Boron Recovery System.
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g. Demineralizers

The unflashed liquid from the flash tank is cooled and directed to
demineralizers. The three beds are configured to be compatible with
secondary system chemistry. The effluent quality will be in
accordance with EPRI Secondary Water Quality Guidelines.

h. Booster Pumps

The booster pumps are required to pump the liquid from the flash
tank through heat exchangers and demineralizers into the Condensate
System. The booster pumps are especially required to overcome the
hydraulic resistance in the downstream circuit at high flow rates.

i. Steam Generator Blowdown Recovery (SGBR) Heat Exchanger
The heat exchanger cools down the unflashed liquid from the flash
tank to less than 110°F before it enters the demineralizers. This
temperature is required to maintain the characteristics of the
demineralizer resins.

j. ILron Filters

The iron filters are located upstream of the demineralizer beds and
serve to prevent the transport of corrosion products into the beds,
which can reduce bed efficiency. The filters comprise two
disposable cartridge housings connected in a duplex piping
arrangement. This configuration allows for continuous SB operation
during cleaning of a filter.

Table 10.4-2 lists the design and operating conditions of the steam generator
blowdown system components.

10.4.8.4 Safety Evaluation

The Steam Generator Blowdown System has no safety function, nor is its
performance required during or after an accident. Accordingly, the system is
designed as nonnuclear safety (NNS), non-Category I. However, from the
connection on the steam generator to the containment isolation valves, just
outside the Containment, the system is Safety Class 2 and seismic Category I.
Some parts of the system may contain radioactive fluids, depending on the
presence of steam generator tube leakage. Closure of the blowdown lines is
accomplished by air-operated valves that close on high pressure or level in
the flash tank or startup of the emergency feed pumps signal. These valves
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are closed on loss of air pressure or electrical power to the solenoids, thus
assuring the performance of the safety function under all failure conditions.
Liquid discharge from the flash tank is automatically terminated on a high
radiation signal in the discharge line or in the sample withdrawn from each
steam generator.

Electrical power is provided at 460 volts, 3 phase, 60 Hz. Emergency
electrical power is not provided. Each combination motor-starter incorporates
thermal elements to protect against overloads and a magnetic molded case
circuit-breaker to protect against faulted conditions.

Monitoring devices are provided to measure conditions of pressure,
temperature, radiation, conductivity, flow, and liquid levels to ensure that
the system is operated safely and within design limits. The design bases
listed in Subsection 10.4.8.1 are met using the flash tank, demineralizer, and
Waste Liquid System capabilities. A failure analysis is presented in

Table 10.4-3.

10.4.8.5 Test and Inspections

Prior to initial plant startup, the Steam Generator Blowdown System is tested
to verify proper operation of system equipment.

During normal plant operation, calibration of the radiation monitors (see
Section 11.5) and surveillance testing of the containment isolation valves

will be performed in accordance with Technical Specification requirements.

10.4.8.6 Instrumentation and Control

a. Flash Tank Subsystem

1. Containment Isolation Valves

These valves are controlled from the MCB. The outboard valves
close automatically on a "T" signal, emergency feed pumps
running, or a HELB signal (see Subsection 7.6.10). Flow of
individual blowdown lines is indicated at the MCB and locally
near the blowdown throttle valves.

A separate set of block valves inside the Containment will
automatically close on high level or pressure in the flash
tank, or on a HELB signal (see Subsection 7.6.10).

2. Flash Tank Instrumentation

Level and pressure are indicated locally and at the MCB.
Temperature of the tank is indicated at the MCB. High and low
level, as well as hi and hi-hi pressure is alarmed at the MCB.
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Flash Tank Control

(a) Pressure Control

In normal operation, the pressure of the tank is
maintained at 70 psia by throttling the pressure control
valve in the steam line to the condenser. During this
time the line to the atmosphere is kept closed. When the
main condenser or No. 3 feedwater heater is not available,
the flash tank is aligned to the flash steam condenser.
Pressure contrel is then achieved by throttling the
cooling water valve at the outlet of the flash steam

condenser.

In case the main condenser, No. 3 feedwater

heater, and flash steam condenser are not available, the
flash tank steam is processed to atmosphere in a
controlled manner.

(b) Level Control

In normal plant operation the level of the tank is
controlled by throttling the level control valve at the
common discharge header of the flash tank bottoms coolers.
During the operation of the Steam Generator Blowdown
Recovery (SGBR) System, the level control valve at the
common discharge header of the flash tank bottom coolers
is maintained fully open and the level control valve at
the outlet of SGBR demineralizer skid is throttled to
control the level of the flash tank.

When the flash tank distillate is aligned to the main
condenser or waste test tank (WIT), which may be required
to drain the steam generators, the level of the tank is
controlled by throttling the level control valve at the
common discharge header of the flash tank distillate

High level will alarm and then isolate the dis-
charge from the steam generators to the flash tank.

pumps.

Flash Steam Condenser

The level of the flash steam condenser is maintained by
throttling the control valve at the common discharge header of

the flash tank distillate pumps.

Temperature of the distillate

is monitored by the plant computer. High and low level are

alarmed in the control roonm.

Flash Tank Distillate Pumps

These pumps are used in two different stages of plant

operation:
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(a) Draining the steam generators via the flash tank,
transferring flash tank concentrates to waste test tanks
(WTT).

(b) Transferring the distillate from flash steam condenser to
WIT or main condenser.

These pumps are controlled from the MCB. In both modes of
operation, only one pump is run at a time. In mode (a) the
pump is started manually and is stopped automatically on
low-low flash tank level. In mode (b), the starting of the
aligned pump is automatically initiated by high level in the
distillate condenser and stopped manually. When pressure in
the flash steam condenser reaches normal operating condition,
the distillate circuit is manually aligned to the main
condenser (or WIT) and the pump is stopped and isolated. Pump
trip is alarmed in the control room. Rotation of pump duty is
administratively controlled.

6. Flash Steam Condenser Vent Valve

The valve remains normally closed, and opens automatically at
predetermined pressure and closes on high-high pressure to
prevent ingress of steam in the vent gas system. The valve can
be manually opened from the MCB by overriding pressure
interlocks.

7. Radiation Monitoring

The flash tank liquid discharge to the environment is measured
continuously and recorded and totalized at the MCB. Totalized
flow reading is taken every month and then manually reset.
This stream is continuously monitored for radioactivity and is
isolated on high radiation and on high flash tank concentrates
discharge temperature. High radioactivity is alarmed locally
and at MCB. Additionally, high radioactivity in the blowdown
sample lines isolates this flash tank liquid discharge stream.
All these high radioactivity interlocks, with the exception of
high radiation and temperature flash tank concentrate discharge
stream, can be manually overridden. This flash tank liquid
discharge radiation monitor is reset by flushing the sampling
line and draining the trapped liquid to the floor drain tanks.
The high temperature interlock is reset by re-establishing
cooling water flow through the flash tank bottoms cooler.

Evaporator Subsystem

The evaporator subsystem, of the Steam Generator Blowdown System, is
not immediately available for use. Prior to any anticipated startup
of this subsystem, plant management would be notified to plan for
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any training, procedure updates, and pre-operational testing
required.

Control and instrumentation for all these evaporators are located at

the waste management system (WMS) control panel in the Waste
Processing Building. Each evaporator can be individually
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controlled. Normally, the evaporators operate automatically. The
initial starting is, however, manual via a master selector switch.

The prime objective of the evaporator control system is to maintain
the” level constant by manipulating the feed and the auxiliary steam.
This is achieved by controllers at the WMS control panel.
Controllers also maintain auxiliary control loops, such as
evaporator pressure, distillate and concentrates cooling water
temperature, at stable values. In case any one of these controllers
are lost, a manual control with aid of backup instrumentation
maintains evaporator operation. Additionally, instrumentation for
feed, temperature, pressure and level of evaporation is provided at
the WMS control panel.

The following conditions are alarmed on the local control panel:

1. High, high-high, low pressure and low-low level in the

evaporators

2. High and low level in the distillate condensers

3. High vent temperature in the distillate condensers

4, High and low temperature of concentrate outlet at bottoms
coolers

5. High distillate cooler outlet temperatuée and conductivity

6. High auxiliary steam flow
7. Pumps trip
8. Evaporator bottoms pump seal water pressure low.

All low, low-low level, temperature and pressure alarms are
suppressed in shutdown mode.

Demineralizer Subsystem

The demineralizer subsystem, along with its regenerative system and
controls, is located in a separate room next to the Waste Processing
Building. Cooled unflashed liquid is directed to the demineralizer.
If the liquid temperature is higher than a predetermined value
(120°F), the service valve will be closed and the liquid will bypass
the demineralizer. The influent and effluent conductivities of each
demineralizer are measured by conductivity cells and recorded by a
multipoint recorder.

Regeneration is initiated by push-button and carried forward
automatically until completed. Units are returned to service
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TABLE 10.4-3

GENERATOR BLOWDOWN SYSTEM MALFUNCTION/FATLURE ANALYSTIS

Component

System

Pressure
Vessels

System

Tanks &
Piping

Instrumen-
tation

Containment
isolation
valves

Accident or
Malfunction

LOCA/LOOP**

Overpressure

Failure to
Function

Rupture

Malfunction

Air or Electrical
power failure
to solenoid valve

Failure of one
train "T" signal

*%* LOOP = Loss

of Offsite Power.

Comments and Consequences

The system does not have to be operational
during accident conditions. Therefore it
can be shutdown.

Automatic controls and safety relief
valves are provided.

If the flash tank is out of sexrvice for
repairs, the blow-down will have to be
stopped. Evaluation of secondary
chemistry will need to be used for outage
time; this might eventually result in a
unit shutdown.

The safety relief valves on the
pressurized systems are set at pressures
below the design pressures considering
reasonable transients in the system. In
spite of this, should a rupture occur,
safety related structures and equipment
will not be flooded. The portion of the
piping within the Containment is designed
to safety class 2 and is
designed/supported for the corresponding
seismic and other loads.

Two level instruments, one for process
control and indication and the other for
indication and the other for indication
and alarm, are provided on all the essen-
tial equipment of the process. Moreover,
the 1&C are located outside the boron
concentration areas to provide easy access
during operation.

Valves are designed to fail closed.

Dual solenoid valves are provided. Each
independently receive a "T" signal from
the A and B Train respectively.
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SEABROOK UPDATED FSAR _ REVISION 7

11.1.5 Effluent Releases from Other than Radioactive Waste Systems

This section discusses the effluent releases to the environment from other
than radioactive waste systems during normal operations. Estimated releases
from anticipated operational occurrences are discussed in Subsections 11.2.3
and 11.3.3.

11.1.5.1 Gaseous Effluent Releases

The Radioactive Gaseous Waste System has been designed to process the gaseous
wastes generated in the plant, and is discussed in Section 11.3. Normally
anticipated effluent releases from the system will be on a controlled basis.
However, any leakage of primary coolant or the process stream either in the
Containment or in the auxiliary buildings is collected in the buildings and
vented through filtration systems to the environment. Any steam/water
leakages in the Turbine Building are directly vented to the environment. The
noncondensable gases will be also discharged through the main condenser vacuum
system exhaust.

a. Containment Purges

Four purges are expected annually for shutdown, annual fuel loading,
and planned maintenance. The duration of shutdown and pre-entry
containment purges is expected to be 24 hours per purge. In
addition, an online purge system is available for use during power
operation. This system will be used to reduce containment airborne
activity levels in anticipation of containment emtry by plant
personnel. To evaluate airborne releases from containment venting,
a continuous 1000 scfm online purge rate is used.

b. Steam Generator Blowdown System

Steam Generator Blowdown System waste liquids are processed either
through the blowdown demineralizer subsystem or the Liquid Waste
Processing System. The normal method of processing blowdown fluids
is through the blowdown demineralizer subsystem, which returns the
liquid to the main condemser. This includes conditions of minor
primary-to-secondary leakage. If necessary, this liquid may also be
processed through the installed vendor resin skid (NL-SKD-135).
Blowdown flash tank bottoms would be transferred to the floor drains
tanks and then through this skid for treatment prior to discharge.
The flash tank steam can be either returned to the No. 3 feedwater
heater, or processed through the flash steam condenser cooler to the
waste test tanks, prior to discharge. Noncondensable gases
contained

11.1-7
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within the Secondary Coolant System are released via the main
condenser vent system and as such are considered as part of the

gaseous releases source term for the main condenser evacuation
system.

Primary Auxiliary Building Ventilation
The activity from leakage into the PAB is assumed to be released
directly to the environment through the filtration system. The

partition factors are 0.0075 for iodines and 1.0 for noble gases,
The leakages are mostly equipment leakages, and take place at

11.1-7a



PRINCIPAI PARAMETERS USED IN ESTIMATING REALISTIC RELEASES

SEABROOK UPDATED FSAR

TABIE 11.1-3
(Sheet 2 of 2)

REVISION 7

OF RADIOQACTIVE MATERIAL IN EFFLUENTS FROM SEABROOK

Liquid Waste Processing Systems

System

Miscellaneous
Waste

Equipment Drain

Turbine Building
Sump Waste

Boron Recovery

Steam Generator
Blowdown
(During a
primary-to-
secondary leak)

Input Flow Rate,

gallons per day Todine Cesium, Rubidium
1360 103 104
302 104 2x10%
7200 1 1
878 108 2x103
1.1x10% 102 102

Decontamination Factors

Others

10*

10°

104

102
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TABLE 11.1-4
{Sheet 1 of 3)

STEAM GENERATOR SECONDARY STDE EQUILIBRIUM RADIONUCLIDE CONCENTRATIONS

A. Water Concentration (uCi/gm)
Expected Values‘® - Design Values(®
Radionuclide 0.12% Clad Defects 0.25% Clad Defects

H-3 1.00E-03* 1.4E-03
N-16 1.00E-06 -

I-130 1.45E-07 -

I-131 3.33E-05 1.6E-04
I-132 1.04E-05 1.1E-05
I-133 3.51E-05 1.8E-04
I-134 6.12E-07 2.9E-06
I-135 1.01E-05 5.8E-05
Br-83 1.41E-07 -

Rb-86 1.02E-08 -

Sr-89 4 .91E-08 3.1E-07
Sr-90 1.20E-09 9.4E-09
Sr-91 3.81E-08 1.0E-06
Y-90 6.66E-10 9.9E-09
Y-91 7.34E-09 4 .1E-07
Y-92 - 1.6E-08
Zr-95 7.33E-09 4 . 5E-08
Nb-95 7.43E-09 4 9E-08
Mo-99 9.88E-06 2.0E-05
Tc-99m 2.24E-05 -

Te-127m 2.18E-08 -

Te-127 1.29E-07 -

Te-129m 1.49E-07 -

Te-129 6.28E-07 -

Te-131m 2.09E-07 -

Te-132 2.54E-06 1.6E-05
Cs-134 2.88E-06 2.8E-05
Cs-136 1.30E-06 1.4E-05
Cs-137 1.92E-06 1.3E-04
Ba-140 2.35E-08 2.4E-07
La-140 3.04E-08 7.0E-08
Ce-144 4 82E-09 2.9E-08
Mn-54 4 ,82E-08 2.6E-07
Mn-56 - 2.0E-06
Co-58 1.71E-06 8.8E-06
Co-60 2.16E-07 2.6E-07
Fe-59 1.23E-07 3.5E-08
Cr-51 2.00E-07 3.3E-07

* 1.00E-03 = 1.00x1073
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8. All sumps in contaminated plant areas, and the Administration and
Service Building sump and the RCA walkway B&C sumps.

Prior to further processing, the pH of the liquid can be adjusted with
the liquid waste chemical addition pump by recirculating the tank
contents with the floor drain tank pump.

From the floor drain tanks, liquid is transferred by one of the two
floor drain tank pumps to one of the following:

1. The waste evaporator for processing

2. The waste test tanks for direct discharge offsite, if the quality
and radioactivity levels are within design limits

3. The boron recovery system evaporator (Subsection 9.3.5.2)

4. The waste feed tanks of the Waste Solidification System (Section
11.4)

5. The skid-mounted Waste Liquid Processing System

Overflow and recirculation lines are provided on the floor drain tanks.
The operation is manual, except for the automatic shutdown of the floor
drain tank pump on low liquid level in the tank.

Evaporation

The evaporation equipment of the Liquid Waste System is identical to
the Boron Recovery System (see Subsection 9.3.5.2) except that only one
liquid waste evaporator is employed, versus two for the BRS, and the
concentration in the liquid waste evaporator is generally up to 12
percent TDS, as mentioned in the design bases.

Testing and Demineralization

The liquid waste evaporator distillate and the skid-mounted Waste
Liquid Processing System effluent are the normal sources of liquid to
the testing and demineralization subsystem. Other sources of liquid
which enter the waste test tanks are listed below.

1. Liquid directly from the floor drain tanks, when that liquid does
not require processing in the evaporator

2. Distillate from the boron recovery evaporator, when that
evaporator is substituting for the waste evaporator

11.2-3
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3. Flashed steam or bottoms from the steam generator blowdown
flash tank and flash steam condensers, when that system must
discharge liquid off site (see Subsection 10.4.8)

4, Liquid from chemical drain liquid tanks, when that liquid does
not require processing in the evaporator.

A radiation element monitors the liquid entering the waste test
tank. Liquid collected in the waste test tanks is transferred by
one of two waste test tank pumps to the Circulating Water System
intake and discharge transition structures for final disposal.
Radiation levels and flow rates are also monitored on this line. If
purification is required prior to discharge, the liquid is
circulated through the waste demineralizer and filter. 1If
reprocessing is required, the waste test tank contents are pumped
back to the floor drain tanks. Overflow and recirculation lines are
provided on the waste test tanks.

Liquid from the BRS testing and demineralization subsystem
(Subsection 9.3.5.2d) and blowdown from the steam generator blowdown
system flash tank (Subsection 10.4.8) can be transferred directly to
the Circulating Water System intake and discharge transition
structures for final disposal when water quality permits.

Wide-range flow control is achieved by two parallel control valves
in 3" and %" lines. The larger valve is used for a flow range
between 10 and 120 gpm, and the smaller valve is used for a flow
range between 0 and 15 gpm. One valve always remains closed when
the other is open. The flow of filtered demineralized water which
is discharged to the Circulating Water System is recorded as well as
totalized at the Waste Management System (WMS) control panel.

Operation is essentially manual, with only two protective functions
being automatic, i.e., securing of the waste test tank pumps on low
test tank level, and termination of offsite discharge on high
radiation levels.

11.2.2.2 Component Description

The detailed data is given in Table 11.2-1.

11.2.3

Radioactive Liquid Release

The amount of radioactivity projected to be released in liquid effluents from
normal operation, including anticipated operational occurrences, is described

below.

The radiological impact from such releases is evaluated based on the

dose models in Regulatory Guide 1.109 (Revision 1).

11.2-4
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11.2.3.1 Normal Operation Release

The sources of radioactive wastes that are to be released are as follows:

. Boron Recovery System discharges for tritium control

. Nonrecyclable liquid releases from the Liquid Waste System

. Secondary system condensate leakage

L] Nonrecyclable liquid releases from the steam generator blowdown

waste holdup sump

The list of potential sources of liquid to be discharged is reduced to the
above because of the processing system design principle to segregate, process,
and recycle as much of the liquid extracted from the Reactor Coolant System as
possible. The systems provided to carry out this design principle are the
Boron Recovery System (Subsection 9.3.5) and the Liquid Waste System,
described above. These descriptions illustrate the manner in which the
collecting and handling of liquid letdown and leakage from the Reactor Coolant
System are segregated from nonrecyclable liquids and sent, after processing,
to the reactor makeup water storage tanks for reuse within the Reactor Coolant
System.

a. Release Assumptions

The main assumptions and parameters used in estimating the magnitude
of radioactive liquid releases are as follows:

1. The radionuclides and their concentrations within the Reactor
Coolant System are as listed in Table 11.1-1 under the heading
of "0.12 percent cladding defects.”

2. The radionuclides and their concentrations within the secondary
side of the steam generators are as listed in Table 11.1-4.
The feed and condensate system activities are equivalent to the
steam activities, excluding noble gases.

3. The decontamination factors (DFs) within the Boron Recovery
System and the Liquid Waste System are given in Appendix 1lA.

4, The times of radioactive decay between collection, processing
and discharge are listed in Appendix 11A for each stream of

liquid waste.

5. The reactor is assumed to be operating at 3654 MWt, with an 80
percent capacity factor.

11.2-5
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Releases

1.

Releases from Boron Recovery System

As described in Subsection 11.1.1.3, tritium control
considerations anticipate the need for discharging reactor
coolant letdown after processing by the Boron Recovery System.
The expected volume required for this measure is 200,000
gallons per year. With the input liquid containing
radionuclides at Table 11.1-1 values (0.12 percent clad
defect), the processing DFs and the radicactive decay times in
Appendix 11A, the annual release from this source is 0.033
Ci/year, except tritium. This release is shown by radionuclide
in Table 11.2-2.

Nonrecyclable Releases from Liquid Waste System

The estimated average volumetric generation rates of
nonrecyclable primary system leakage are 40 gallons/day inside
the Containment at primary coolant activity (PCA), and 200
gallons/day in the Auxiliary Building at 0.1 PCA. This liquid
is collected in the floor drain tanks, which are at the head
end of the floor drain portion of the Liquid Waste System. It
is also estimated that there are 400 gpd of liquid waste from
laboratory drains at 0.002 PCA, 15 gpd from sampling drains at
1.0 PCA, and 700 gpd from miscellaneous waste at 0.01 PCA
released into the Liquid Waste System. (There will be no
liquid waste generated from laundry operations.) This liquid
is collected in the chemical drain treatment tanks (refer to
Updated FSAR Subsection 9.3.3.2). The total input rate to the
floor drain tank is less than 1355 gallons/day with the
effective composite activity concentration of 0.061 PCA. With
the processing DFs and radicactive decay times in Appendix 11A,
the annual release from this source is less than 0.035 Ci/year,
except tritium. This release is shown by radionuclide in Table
11.2-3.

Steam Generator Blowdown

With reactor coolant radionuclide concentrations as listed in
Table 11.1-1 and an estimated average leakage of 100 lbs/day of
reactor coolant through the steam generator tubes, equilibrium
secondary side steam generator radionuclide concentrations are
calculated as listed in Table 11.1-4. The steam generator
secondary side blowdown rate associated with this leakage is 75
gpm, total from all four steam generators.

Blowdown from the four steam generators is processed by the
blowdown flash tank, where approximately 30 percent of the
blowdown volume is flashed to steam. This steam is normally

11.2-6
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routed to the No. 3 feedwater heater or to the main condenser.
With no primary-to-secondary leakage, steam may be exhausted to
the atmosphere if the heater and condenser are not available.
The vent gases from the flash steam condenser are processed
before discharge. Radioactive steam is not processed directly
to the atmosphere. In the presence of a primary-to-secondary
leak, flash tank steam may be sent to the No. 3 feedwater
heaters or processed through the flash tank distillate coolers
to the waste test tanks, prior to discharge.

The remaining volume of blowdown liquid (70 percent) can be
released directly to the environment via the plant Circulating
and Service Water System when no primary-to-secondary leakage
exists or processed via the blowdown demineralizer subsystem.
With significant primary-to-secondary contamination of the
secondary side water, the primary method to process radioactive
secondary liquid from the steam generators is to direct steam
blowdown flash tank bottoms cooler discharge to the floor drain
tanks. If no secondary pressure is available, the steam
blowdown and wet lay-up pumps can be used. From the floor
drain tanks, processing through the installed vendor resin skid
(WL-SKD-135) to the waste test tanks may be performed
(reference Subsection 11.2.2.1). Additional methods that could
be used, with station management approval and planning, include
the liquid volume within the flash tank being processed by the
Blowdown Evaporator System (Subsection 10.4.8). Two
evaporators in parallel are available to process a maximum of
50 gpm of blowdown liquid. Distillate from the evaporators is
condensed and directed to the waste test tanks of the Liquid
Waste System. Further processing is available within the
Liquid Waste System, if required, prior to discharge to the
environment via the Plant Circulating Water System. Bottoms
from the blowdown evaporators is routinely released to the
Solid Waste Processing System for processing and shipment
offsite. No credit for collection and processing decay times
has been assumed to calculate the liquid releases from this
pathway. With the DFs presented in Appendix 11A for the
installed vendor resin skid, the annual release from this
source is 0.02 Ci/year. This release by radionuclide is
presented in Table 11.2-4.

Secondary System Condensate Leakage

The estimated average liquid leakage rate of the secondary
system is 7200 gallons/day. The leakage is assumed from liquid
sources at main steam activity. The concentrations of the main
steam activity are listed in Table 11.1-4. This liquid is
collected in the Turbine Building floor drain and then is
discharged from the plant unprocessed, which results in the
annual release of 0.00658 Ci/year, except tritium. This
release is shown by radionuclide in Table 11.2-5.

11.2-7
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Summary of Radioactive ILiquid Release From Normal Operation

The total estimated radioactivity to be released due to the
generation and release of the liquid streams described above is
shown in Table 11.2-6. The total annual release of 0.08 Ci
except tritium and 730 Ci of tritium are the expected discharge
levels due to normal operation. The tritium releases are
discussed in Section 11.1.

11.2.3.2 Releases from Anticipated Operational Occurrences and Design Basis
Fuel leakage

The additional unplanned liquid release due to anticipated operational
occurrences is estimated to be 0.15 Ci/year based on reactor operating data
over a 2.5 year period, January 1973 through June 1975, representing 102
reactor-years of operatiocn (NUREG-0017). These releases are assumed to have
the same isotopic distributions for the calculated source term of the liquid

11.2-7a
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wastes. The annual release from the anticipated operational occurrences is
shown by radionuclide in Table 11.2-7.

Table 11.2-8 shows the total annual release by radionuclide from normal
operation, including anticipated operational occurrences. The discharge
concentrations are compared with (MPC)w, the concentration limits of 10 CFR
Part 20, Appendix B, Table II, Column 2. Table 11.2-9 shows the total annual
release by radionuclide from design basis fuel leakage (i.e., 1 percent failed
fuel).

11.2.3.3 Release Points

The release routes of radioactive liquids generated in operation are shown in
simplified flow sheet form in Figure 11.2-5. Liquid processed for discharge
by the Boron Recovery System ultimately accumulates in the waste test tanks,
located adjacent to the Waste Processing Building, as shown in Figures 1.2-22
and 1.2-25. After sampling for radioactivity analysis, the liquid is
discharged from the waste test tank through a process radiation monitor to the
Circulating Water System. The tie-in point with the Circulating Water System
is as shown in Figure 11.2-4.

Nonrecyclable reactor coolant leakage is collected by the drain system within
the Containment and Primary Auxiliary Building and is directed to the floor
drain tank of the Liquid Waste Processing System. This tank is located within
the Waste Processing Building as shown in Figure 1.2-29. This liquid is
processed and directed to either of two waste test tanks. The liquid is then
sampled and released as described above for boron recovery system releases.

Miscellaneous liquid wastes (decontamination water, laboratory, drains, etc.)
are collected in the chemical drain treatment tank where they can be processed
and directed to the waste test tanks for final sampling prior to discharge to
the Circulating Water System.

Steam generator secondary side blowdown is directed to the flash tank. If
steam generator blowdown activity is low, liquid from the flash tank may be
transferred directly to the waste test tank or to the Circulating Water
System. Otherwise, liquid from the flash tank is directed to the blowdown
demineralizers or the installed vendor resin skid for treatment.

Secondary system condensate leakage is collected in the Turbine Building
sumps. From here the liquid is directed to an oil separator and transferred
to the circulating water system discharge. A radiation monitor is located on
the sump effluent line which automatically isolates the sump at a
predetermined radioactive concentration.

All these waste liquids, once released to the Circulating Water System,
experience the same release path to the Atlantic Ocean. The radioactive
liquid wastes then reach the environment via the circulating water discharge
line.

11.2-8
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11.2.3.4 Dilution Factors

The discharge route of radioactive liquid to the environment, as described in
the above section, provides onsite dilution by the flow of the Circulating
Water System, conservatively assumed to be 390,000 gpm (for a discussion of
CWS operation, see Subsection 10.4.5). With the assumption of 80 percent
operating capacity of the Circulating Water System, this flow dilutes the
normal liquid radioactivity releases from 0.24 Ci/year except tritium and 730
Ci/year of tritium, to 3.9x107'® 4Ci/ml except tritium and 1.2x107% pCi/ml of
tritium.

Further dilution of the circulating water discharge plume will occur after
leaving the discharge pipe. A near-field dilution factor of 8 was used for
calculating the estimated doses reported in the next section. This dilution
factor estimate is based on a multi-port, deep water discharge concept and is
conservatively calculated for the tidal cycle surface area above the discharge

pipe.
11.2.3.5 Estimated Doses

Radionuclides in liquid effluents from the site pose a potential environmental
radiation source to certain individuals or segments of the general public. In
general, many possible exposure pathways exist for liquid effluents, however,
detailed consideration can be focused on the pathways that pose the greatest
risk to public exposure - the "Critical Pathways.™ The critical pathways are
considered to be the internal exposure by the ingestion of fin fish or other
seafood harvested for the area affected by released radionuclides and the
external exposures from recreational activities along the shoreline.

The radiological assessment of the ingestion pathways and the external
exposure pathway is calculated based on the models, parameters, assumptions,
and dose conversion factors in Regulatory Guide 1.109 (Revision 1). Table
11.2-10 shows the parameters used in the dose calculation.

The maximum annual doses from all pathways received by an individual in a
particular age group due to the estimated liquid discharge radioactivities
from normal operation (including anticipated operational occurrences) listed
in Table 11.2-8 are shown in Table 11.2-11. Among three age groups, the
highest maximum annual doses, 2.5x107° mrem/yr to the total body and 2.4x1072
mrem/yr to the thyroid (the most critical organ), are small fractions of the
numerical design dose objectives of Appendix I to 10 CFR 50.

11.2.4 Design Evaluation

a. General

The Liquid Waste System performs no safety function and is not
required for the safe shutdown of the reactor. Accordingly, the
system is designated NNS class. Also, because of the noncritical
nature of this system, emergency electrical power is not provided.

11.2-9
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All waste liquid generated within the plant is processed through the
floor drainage system (Subsection 9.3.3), Boron Recovery System
(Subsection 9.3.5) or Liquid Waste System, when necessary. Process
discharge to the environment is only after testing of the effluent
quality.

The evaporators are designed throughout with low-flow velocity and
liquid vapor separators to reduce any entrainment of vapor. The
evaporators are designed to yield a minimum decontamination factor
of 10* for nonvolatiles. This will reduce the amount of
radioactivity in the distillate to acceptable levels for disposal.
The concentrated liquid is processed by the Solid Waste System
before disposal offsite. Backup evaporator capacity from the BRS is
available. All essential portions of the system are located away
from any high energy lines. A negative pressure is always
maintained in the vent header so that gases go into the vent header
and not into the tank overflow lines. Relief valves and tank
overflow lines have been provided to protect against overpressures.
Should the high level point be exceeded, the tank overflow is
channeled to the floor sump. Each floor sump includes one or more
sump pumps which transfer the excess liquid to the floor drain tank.
Pumps in the system have low level shutoffs. Filters and
demineralizers have pressure indication upstream and downstream to
indicate fouling.

Two sets of level instruments, one for process control and
indication and the other for indication and alarm, are provided on
all the essential equipment of the process. Moreover, the
instrumentation and controls are located outside the boron
concentrating areas to minimize radiation exposure to operating
personnel.

The skid-mounted Waste Liquid Processing System is connected to
permanent plant connections in the Waste Liquid System (located
(-)3’ elevation WPB).

Radiological consequences from postulated failures of components in
the Liquid Waste System are bounded by the results of the liquid
waste system failure analyses presented in Subsections 15.7.2 and
15.7.3.

Equipment Redundancies

Only one of the two floor drain tank pumps, waste test tanks, waste
test tank pumps, and floor drain filters is required at a time. If
the liquid waste evaporator subsystem is not available at any time,
the liquid can be concentrated in one of the two boron recovery
system evaporators, or it can be discharged directly to the waste
feed tanks.

11.2-10
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TABLE 11.2-4

STEAM GENERATOR BLOWDOWN SYSTEM RELEASES*#*

Radionuclide Annual Release (Ci/Year
I-131 1.10E-3%
1-132 3.22E-3
1-133 3.23E-3
1-134 3.14E-3
1-135 5.27E-3
Mo-99 2.41E-4
Tc-99m 1.27E-4
Te-132 6.33E-5
Cs-134 3.65E-4
Cs-136 4 44E-5
Cs-137 4 . 86E-4
Ba-137m 9.68E-4
All Others Negligible
TOTAL 1.83E-2
(Except Tritium)

| * 1.10E-3 = 1.10 X 1073

**Bases:

Primary coolant activity per USNRC PWR Gale Code, Rev. 1
(1986)

100 1bm/day primary-to-secondary leakage

75 gpm blowdown processed

WL DF value of 100 for listed radionuclides
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TABLE 11.2-5

NORMAL SECONDARY SYSTEM CONDENSATE LEAKAGE RELEASES
sfanl wlosal yynNdLhoath LEARAGE RELEASES

Radionuclide Annual Release (Ci/Year)
I-130 1.00E-05%
I-131 2.93E-03
I-132 1.90E-04
I-133 2.53E-03
I-135 5.40E-04
Mo-99 9.00E-05
Te-99m 1.50E-04
Te-132 2.00E-05
Cs-134 3.00E-05
Cs-136 1.00E-05
Cs-137 2.00E-05
Ba-137m 2.00E-05
Co-58 2 .00E-05
TOTAL 6.58E-03

(Except Tritium)

* 1.00E-05 = 1.00x10°3
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system, in turn, is connected to an operator display/control console in the
control room and the health physics checkpoint. The process and effluent
radiation monitoring system instrument engineering diagram (Figure 11.5-1)
shows an overview of the system, its components and location.

Table 11.5-1 lists the various process and effluent radiation monitoring
channels provided and their pertinent design information, such as detector
type, ranges, reference isotopes which the detectors are keyed to, and
sensitivities.

Ranges and sensitivities have been selected using the following bases:

a. Maximum calculated concentrations during normal operationms,
anticipated operational occurrences and postulated accidents

b. State-of-the-art limitations of the commercially available detectors

c. Minimum concentrations that must be detected to permit timely
automatic or operator manual responses tabulated in Table 11.5-2 and
to avoid exceeding Technical Specification limits.

Shielding is provided on all the monitors to reduce the effect of background
radiation, so that the minimum sensitivities specified are met. Table 11.5-2

shows the automatic system response and the operator response to annunciated
radioactivity level limits.

A modular assembly with a microprocessor is provided in a locally mounted
cabinet for each channel. The assembly converts pulse rate from the detectors
to engineering units suitable for indication and recording. The following
functions and components are included:

a. Indication
Radiation level is indicated by digital readout. Units are
microcuries per cubic centimeter, milliroentgens per hour, counts

per minute or roentgens per hour.

b. Alarms
Alarms on (1) rising signal (the setpoint is adjustable to any point
on the scale), and (2) loss of signal implying circuit failure are
provided.

c. Functional Test and Calibration Test

Each radiation monitoring channel automatically energizes a solenoid
which exposes a radiation check source to the detector for a source
check. This will cause an up-scale indication proving operation of
the chammel. The check source has a long half-life and an energy
emission within the spectra of the radiation being monitored. The

11.5-3
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Radiation Monitoring System computes printed records of the fact
that a test is in progress. For ion chambers only, a calibration
test is accomplished by inputting a pre-calibrated pulse signal to
the channel. Proper indication at a meter will verify the
calibration of the circuitry.

Indicating Lights

Indicating lights at the local radiation monitoring cabinets monitor
individual channel high radiation alarms and circuit failures.

Power Supplies

Power supplies are mounted at the local radiation monitoring
cabinets, and provide the voltages for the modular component
circuitry, relays and alarm lights. The power supplies also supply
high voltage for the detector. Internal battery backup is provided
to prevent loss of stored information in the event of loss of AC
power.

Fail-Safe

Fail-safe circuits in each monitoring channel indicate channel
failure caused by signal or power failure.

Channel Descriptions

Waste Gas Processing Monitor - Channels 6502, 6503 and 6504

Radiogas monitors are located online at three points within the
Radiocactive Gaseous Waste System. Monitor 6502 is located up-stream
of the carbon delay beds, 6503 is located downstream of the carbon
delay beds, and 6504 is located downstream of the waste gas
compressors. These monitors serve as indicators of carbon bed
performance, wirh control room annunciation to alert station
operators of abnormal operation or conditions. Remote indication
and annunciation are provided on the control panel for the
Radioactive Gaseous Waste System and in the control room.

A high radiation signal on 6504 terminates waste gas system
discharges to the ventilation stack by automatic closure of the
waste gas discharge valve.

Condenser Air Evacuator System Gas Monitor - Channel 6505

This channel monitors the discharge from the shell-side vacuum pump
exhaust header of the condenser for gaseous radioactivity, which is
indicative of a primary-to-secondary system leak. During normal
plant operation, the gas discharge is routed to the Primary
Auxiliary Building exhaust filter system.

11.5-4
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During startup operation (hogging), the gases removed by the
evacuation system are discharged

11.5-4a
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to the atmosphere via the Turbine Building wvent. A beta
scintillator is used to monitor the gaseous radioactivity level.
Remote indication and annunciation are provided locally and in the
control room.

Boron Recovery System Monitors - Channels 6500 and 6501

Radiation monitors are located at two points within the Boron
Recovery System (BRS). Monitor 6500 is located downstream of the
boron recovery filters and upstream of the boron waste storage
tanks. Monitor 6501 is located between the distillate cooler and
the recovery test tanks. These monitors serve as indicators of BRS
processing performance, with control room amnunciation and
indication to alert station operators of abnormal operation or
conditions. Remote indication and annunciation are provided on the
control board for the BRS.

Primary Component Cooling Liquid Monitors - Channels 6515 and 6516

These two channels continuously monitoxr trains A and B of the
Primary Component Cooling System for radioactivity indicative of a
leak from the Reactor Coolant System or one of the other radioactive
systems which exchange with the Primary Component Cooling System.
Indication and annunciation are provided locally and in the control
room.

The gamma scintillation detectors are located in offline liquid
samplers.

Waste Processing System Liquid Effluent Monitor-Channel 6509

All discharges from the station via the WL Test Tank discharge
header are monitored by an online gamma scintillation detector.
This includes all discharges from the Test Tank itself, as well as
steam generator blowdown demineralizer regenerant solution from the
waste holdup sump or the bottom of the demineralizer beds. (See
Subsection 10.4.8.2.)

Automatic valve closure action is initiated by this monitor to
prevent further release after a high-radiation level is indicated
and alarmed. Control room and remote indication and annunciation
are provided.

Steam Generator Blowdown Liquid Sample Monitor - Channels 6510,
6511, 6512, 6513 and 6519

These channels monitor the liquid phase of the secondary side of the
steam generator for radiocactivity concentrations, which would
indicate a primary-to-secondary system leak, providing backup
information to that of the condenser air evacuation system gas
monitor. A sample from the bottom of each steam generator is

11.5-5
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continuously monitored by a scintillation counter mounted in line
with an offline type sample assembly.

Monitor 6519 is an offline detector with pumping system which
monitors the flash tank discharge.

High activity alarm indications are displayed at the detector
location and in the control room.

In the event of a high activity alarm from any monitor, the
isolation valve in the blowdown flash tank discharge closes.

Reactor Coolant letdown Gross Activity - Channels 6520

The reactor coolant letdown monitoring system is in service whenever
normal letdown is in service and has no automatic functions. This
monitor provides indication of primary coolant radioactivity
concentration over a wide range of operating conditions and assists
in the detection of failed fuel.

The design utilizes an adjacent-to-line detector (Geiger Mueller
type) positioned in a shield that provides a collimated view of the
letdown line. The detector is placed far enough from the RGCS to
allow for sufficient N-16 decay. The monitor readout indication is
in mR/hr and has a range of 10! to 10* mR/hr. This detector has a
minimum sensitivity of about 1x10° gCi/cc in a 15 mR/hr background
depending upon the isotope of interest. The detector exhibits good
energy linearity for gamma rays between 210 keV and 1333 keV and
provides acceptable response to the isotopes listed in Table 11.5-1.
The upper detection limit of the monitor is about 1x103 uCi/cc
depending upon the isotope of interest thereby providing a range of
1 to 1000 uCi/cc.

11.5-6
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Liquid Waste From Evaporators to Waste Test Tanks - Channel 6514

A scintillation detector in an online sampler continuously monitors
the waste liquid transferred to the waste test tanks. Increasing
radioactivity concentrations indicate a potential problem upstream
or a need to filter the tank contents or add water to the tanks to
reduce the radiocactivity concentration. Control room and remote
indication and alarms are provided. A high alarm level closes the
waste test tank inlet valves.

Resin Sluicing Operation Monitors - Channels 6560, 6561 and 6564

Geiger-Mueller tubes clamped to the process pipe monitor the resin
sluicing operation. They provide indication and alarm locally and
at the waste management panel. They do not interface with the RDMS
host computer system. The function of these detectors is to monitor
filter failure and to indicate completion of sluicing operation.

Main Steam Line Radiation Monitors - Channels 6481-1. 6481-2
6482-1, and 6482-2

Online gamma-sensitive detectors are located on each main steam line
upstream of the safety relief valves. As required by NUREG-0737,
these monitors provide a method of quantifying high-level releases
of radiocactive noble gasses after an accident. Control room
indications and alarms are provided.

The monitors display steam line dose rates in "mr/hr.” The noble
gas release rate is calculated from the dose rate by using a
procedure.

Plant Vent Monitor - Channels 6528-1, 6528-2.  6528-3. and 6495
The monitoring capability associated with the main plant vent is
described in Subsection 12.3.4,

Fuel Storage Building Exhaust Monitor - Channel 6562

The monitoring capability associated with air exhaust is described
in Subsection 12.3.4.

Turbine Building Sump Liquid Radiation Monitor - Channel 6521

This online gamma scintillation detector is located on the Turbine
Building sump effluent line. At a pre-determined radiocactive
concentration, this monitor will alarm and automatically terminate
the discharge and isolate the sump.

11.5-7
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n. Containment Online Purge Monitor - Channels 6527A, 6527B

These detectors monitor the air exhausted via the containment purge.
They utilize GM tubes sensitive to Xe-133. These detectors provide
measurement of the activity of the containment purge and provide
isolation on a high signal. The detectors and their associated
microprocessors are Class 1lE. Each monitor utilizes a two-out-of-
two detector logic such that two detectors must be in alarm before
the monitor initiates an isolation signal.

o. Auxiliary Condensate Monitor - Channel 6490

An offline, skid-mounted monitor draws a sample from the auxiliary
condensate return line. 1In the event that the auxiliary steam
should become contaminated, this monitor will automatically
terminate the condensate return to the auxiliary steam boiler and
isolate the return piping.

P. Storm Drains Monitor - Channel 6454

This is an offline, skid-mounted monitor which continuously samples
the storm drainage. The monitor design is identical to the steam
generator blowdown liquid sample monitor. An auxiliary pump
provides the necessary sample flow. Indication and alarm are
provided only locally. This monitor does not interface with the
RDMS host computer system. On a high alarm a composite grab sample
is automatically obtained. An automatic continuous operating
composite sampler is also provided.

11.5.2.2 Alarm Setpoints

The alarm setpoints for the process and effluent radiation monitoring system
are provided in Table 11.5-1.

In establishing the site boundary concentration, it is assumed for continuous
releases that average annual meteorology exists for gaseous discharges and
average annual circulating water flow exists for diluting liquid discharges.
For intermittent or off-normal releases, short-term meteorology and actual
dilution water flow is assumed for gaseous and liquid discharges,
respectively.

11.5.2.3 Design Evaluation

a. The reactor coolant letdown gross activity monitor (RM6520) serves
as a failed fuel advisory and provides a function independent of the

11.5-8
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Alpha isotopic analysis is performed using the silicon surface barrier
detector with the multichannel analyzer system, or by liquid scintillation.

Gamma spectrometry is used for isotopic analysis of liquid, gaseous and
airborne particulate and iodine samples. A high efficiency, high-resolution
HpGe detector is available, in conjunction with a multichannel analyzer, for
resolving complex gamma spectra.

Effluent tritium samples are collected by various methods and analyzed by
liquid scintillate.

11.5.2.6 Calibration and Maintenance of Effluent Radiation Monitors

A primary calibration is performed on a one-time basis, using typical isotopes
of interest to determine proper detector response. Further primary
calibrations are not required since the geometry cannot be significantly
altered within the sampler. Calibration of samplers is then performed based
on a known correlation between the detector responses and multiple secondary
standards.

Secondary standard calibrations are performed with radiation sources of known
activity. This calibration confirms the channel sensitivity. The secondary
standard calibration is performed by placing the secondary standards on the
sensitive area of the detector and comparing detector response to the detector
response at the time of primary calibration.

The radiation monitoring system channels will be status checked at least
daily, and calibrated at refueling intervals. If a monitor fumctionally
tested quarterly provides a control function on release, it will be
functionally tested prior to that release.

Calibration of the indicating chanmels is performed following any equipment
maintenance which could result in reducing the accuracy of the instrument
indication. It is also done any time use of the ion chamber precalibrated
pulse test signal or the radioactive check source indicates instrument drifc.

A burn-in test, operational test and isotopic calibration of the Complete
Radiation Monitoring System are performed at the factory. Field calibration
after system installation will be performed using calibration sources and

their decay curves provided with the system. The sample chambers will be
decontaminated in situ periodically and, if required, are easily replaceable.

11.5.3 Effluent Monitoring and Sampling

General Design Criterion 64 requires monitoring of effluent discharge paths.
Compliance with requirements are as discussed in Subsection 11.5.2.

Airborne radioactivity monitoring is discussed in Subsection 12.3.4.

11.5-11
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11.5.4 Process Monitoring and Sampling

Means are provided to control and monitor the release of radioactivity to the
environment in accordance with the requirements of General Design Criteria 60
and 63 as discussed in Subsection 11.5.2.

11.5-12
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TABLE 11.5-1
(Sheet. 1 of 3)

PROCESS AND EFFLUENT RADIATION MONITORS

(Note 5)
ALARM
RANGE SET
LOW-HIGH POINT REFERENCE
(uCi/cc) (uCifcc) ISOTOPE
10¢ 102 CO”, IISI'CSlﬂ
107 10+ Xl
10* 0% Ke*
10 10% Kx¥
Note 3 Xeo'¥?
10%101 CO”, Iu!.csls’l
10¢ 10° CO", I , csw
10-1 10 CO", I“l , Csls‘l
104 102 Co*, ™, csw
10-6 102 CO“,I'",CB“.’
10¢ 107 Co*, I'*, cs"
107 10°% Co%, I, cs™
10 10*mr/hr Co™, 1, C5¥
10° 10**mx/hr Xe'®

10710

10¢ 10*

Co’% Illl' cslﬂ

CO”, IlSl , [ol:32d)

DETECTOR
QY.

1

1

SAFETY ENERGY*®

CLASS LEVEL

Non 1E Note

Non 1E Note

" Note

" Note

" Note

" Note

" Note

" Note

" Note

" Note

" Note

" Note

" Note

Non 1E Note

Non 1E Note

2

1

LOOP DIAG.
1-NHY

506765

506897

506898

506899

506055

506105

506113

506190

506194

506927

506931

506815

506734

506269

506551
-2, -3,
=4

5071865

506713
506716

REVISION 7

P&ID
1-NHY

SD-20404

20772

20770

20773

20774

20856

20861

20211

20205

20831

20831

20521

20626

20722

20580
20581

20908

20185




INSTRUMENRT
IAG NO, RE-

DESCRIPTION

6527A1,A2
B1,B2
6560

6561

6564

COP Monitors

Resin Sluice Line
Resin Transfer Line

Sluice Pump Line

SEABROOK UPDATED FSAR

TABLE 11,5-1
(Sheet 2 of 3)

PROCESS _AND EFFLUENT RADIATION MONITORS

(Note 5)
DET. ALARM
BACK- RANGE SET
DETECTOR GRD.  LOW-HIGH POINT  REFERENCE DETECTOR

IYPE mr/hr (uCi/cc) (uCi/cc) ISOTOPE QrY.
(Y] 2.5 10 -105¢pm X133 4
G 100 Note 4 Xel33 1
oM 100 Note 4 Xel33 1
oM 100 Note 4 Xel33 1

* See Table 11.5-1 (Sheet 3) for notes.

SAFETY
CLASS

1E

Non 1E
Non 1E

Non 1E

ENERGY* LOOP DIAG.
LEVEL 1-NHY

Note 1 506211

506694
506694

586692

REVISION 2

P&ID
1-NHY

20504

20252
20735
20252
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TABLE 11.5-1
(Sheet 3 of 3)

PROCESS AND EFFLUENT RADTATION MONITORS

Max. Beta Energy Predominant Gamma
Note Isotopes Mev) Ener Mev
1 Xel23 0.346 0.081
Xel33 0.92 0.249
Kr3 0.67 : 0.514
Kr®® 0.82 0.150
2 131 0.606 0.364
138 1.27 0.53
Csi34 0.662 0.604
Cs¥7 0.514 0.662
Co>® 0.474 0.81
Co®° 0.314 1.17, 1.33
3 Condenser Air Evacuation Monitor to have output in counts per min
(cpm) (10! to 108).
4 Monitors 6560, 6561, 6564 have output in mr/hr (10° to 103).
5 Radiation monitoring setpoints are varied during operation to follow

station operating conditions. Setpoints are maintained within the
bounds established in the Technical Specifications. The methodology
for establishing the setpoints is found in the Station Offsite Dose
Calculation Manual (ODCM) and/or other station operating procedures.
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TABLE 11.5-2
(Sheet 1 of 2)

AUTOMATIC SYSTEM AND OPERATOR RESPONSES TO
) ANNUNCTATED RADIOACTIVITY LEVEL LIMITS

Automatic Response to Operator Response to
Monitor Radiocactivity Level Limit Radioactivity Level Limit
Waste Gas Processing Closure of waste gas Request sampling and
(6504) discharge wvalve laboratory analysis
Condenser Air No automatic response Request sampling and
Evacuation System laboratory analysis

and/or observe steam
generator liquid
samplers.

Boron Recovery System No automatic response Request sampling and
laboratory analysis -
check operation of

system.
Component Cooling No automatic response Request sampling and
Liquid laboratory analysis
Waste Processing Close valve in effluent Terminate discharge of
System Liquid line liquid effluents -
Effluent request sampling and
laboratory analysis of
effluent.
Steam Generator Isolation valve in the Request sampling and
Liquid Samples blowdown flash tank laboratory analysis
discharge closes (observe Tech. Spec.

3/4.7.1.4 limit on
secondary activity)

Reactor Coolant No automatic response Request sampling and

Gross Activity laboratory analysis of
reactor coolant samples -
to detect failed fuel
(observe Tech. Spec.
3/4.4.8 limit on reactor
coolant activity)

Waste Test Close inlet valves Correct cause of High

Tank Inlet Radioactivity Level in WL
System, sample waste test
tank



3.

Secondary System

a.

SEABROOK UPDATED FSAR

The radioactivity level for shim bleed and primary
leakages is the same as the reactor coolant. Flow
patterns for these sources are intermittent in
nature. A combined flow rate of 4.16x10% lbs/hr
(0.82 gpm) is estimated on an annual average basis.

To control the tritium level within the Primary
Coolant System, 200,000 gallons of reactor coolant
is expected to be discharged annually through the
Boron Recovery System. Therefore, the release
fraction amounts to 46 percent of reactor coolant
processed through the BRS annually.

System decontamination factors (DF) are
conservatively assumed to be 102 for iodines and 10*
for other nuclides due to evaporation and
demineralization.

Holdup time is calculated to be a minimum of 5 days
on the basis of the capacities of two boron waste
storage tanks (225,000 gals each) and two recovery
test tanks (18,000 gals each).

The number and type of steam generators, the type of chemistry used
and the carry-over factor used in the evaluation for iodine and

nonvolatiles.

Response 3a.

Four vertical, recirculating, inverted U-tube steam
generators per unit. Volatile chemistry will be
used to control secondary side chemistry.

Carry over factors: 1 percent for iodines

0.1 percent for
nonvolatiles

The total steam flow (lbs/hr) in the secondary system.

Response 3b.

1.514x107 1bs/hr.

The mass of liquid in each steam generator (1lb.) at full power.

Response 3c.

9.55x10* 1bs.

11A-3
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The primary-to-secondary leakage rate (lb/day) used in the

evaluation.

Response 3d.

100 1b. per day

Description of the Steam Generator Blowdown and Blowdown
Purification Systems. The average steam generator blowdown rate
(1b/hr) is used in the evaluation.

Response 3e.

When primary-to-secondary leakage as described in
response 3d exists, the primary method to process
radioactive secondary liquid from the steam
generators is to direct steam blowdown flash tank
bottoms cooler discharge to the floor drain tanks.
If no secondary pressure is available, the steam
blowdown and wet lay-up pumps can be used. From the
floor drain tanks, processing through the installed
vendor resin skid (WL-SKD-135) to the waste test
tanks is the preferred method (reference Subsection
11.2.2.1). The DF assumed for all radionuclides by
this method of treatment is 100. Approximately 30
percent of the blowdown volume flashes to steam in
the flash tank. This steam is vented to the number
3 feedwater heater, or main condenser if they are
available. With the number 3 feedwater heater or
main condenser not available, steam from the flash
tank will be directed to the flash tank
condenser/cooler and then pumped to the waste test
tanks in the Liquid Waste System (see Section 11.2).
Further processing by the Liquid Waste System is
available, if required, prior to release to the
environment via the plant Service and Circulating
Water System.

Average steam generator blowdown rate of 75 gpm
(3.75x10% 1bs/hr) is assumed for the analysis. The
Steam Generator Blowdown System is described in
Subsection 10.4.8 of the Updated FSAR. A schematic

11A-4



Availabie For Use.

4310060
AV IL610 b
z
Pt aUNLINYLE
T\ ELIT T
4 4
wid ¥ CEL]
SvTiEa NMOaMG1d 2
»* o
NNVL 1§31 +
IASYM
E] Mu
.m MO
TIMLI0H HISNIANOD NIVW
HASN3ANOD NIV _ 0L WYILS

e as e

§IV0 00%
mep<.§m:ou.< mo~<zc._<nu T/ 600 002
x FICRRINCIT] " NMOTMOTR WRVIHSVId
HISNaaNDD SUOLYHINIO WY3LS
FICaliting WO AndNI

le 9 —><} & 3iSVMQINOS

FIGURE 11A-2

Steam Generator Blowdown System Schematic

REV. 07

ges_PAUFSAR\11A2.ds4

es_PUmal

G:\Wordimag

SEABROOK STATION UPDATED
FINAL SAFETY ANALYSIS REPORT



Seabrook Station

Updated
Final Safety
Analysis Report

Revision 7




SEABROOK UPDATED FSAR REVISION 7

(g) Other Area Radiation Monitors - Channels 6534, 6537,
6538, 6539, 6541, 6543, 6544 6545, 6546, 6547, 6549,
6550, 6551, 6552. 6553, 6554, 6555, 6556, 6557, 6558,
6559, 6570, and 6571

These channels use Geiger-Mueller detectors and monitor
the ambient radiation at various points throughout the
facility as listed in Table 12.3-14.

5. Calibration and Maintenance

Refer to Subsection 11.5.2.6 for calibration and maintenance
details.

12.3.4.2 Airborne Radiocactivity Monitoring Instrumentation

a.

Objectives and Design Basis

The ventilation airborne Radioactivity Monitoring System provides
radiation measurements, indications, records, alarms and controls at
selected locations to detect and control radiation levels within
Containment, Service Building, Radwaste Building and the plant vent,
and to verify compliance with applicable limits of 10 CFR 20 and

10 CFR 50, General Design Criteria 19, 63 and 64.

On May 21, 1991, a complete revision to 10 CFR 20 was issued.
Several design bases reference 10 CFR 20 and specific terms or parts
of 10 CFR 20. Design bases information provides a historical
perspective of the information used to formulate a particular
design. References to 10 CFR 20 when used in a historical or design
bases context have not been changed to reflect the revised 10 CFR
20.

Monitored points within the station ventilation system are in areas
where potential personnel exposure to radiation is most likely and

in several ventilation exhaust ducts. A tabulation of the airborne
Radiation Monitoring System is found in Tables 12.3-15 and 12.3-16

and Figure 12.3-20.

Those monitors which are Class 1E are listed in the above tables and
further discussed in Subsection 12.3.4.1b.2.

The sensitivity of the airborne radicactivity monitors is such that
they should be capable of detecting ten MPC-hours of particulate,
jodine, and gaseous radioactivity in those plant areas that have
contained sources of airborne radioactivity and which may be
occupied by personnel. Typical airborne concentrations for various
plant areas are given in Tables 12.2-31 through 12.2-37.

12.3-19
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As discussed in Subsection 12.5.3.1, the Health Physics Program
includes requirements to perform sampling and analysis for airborne
radioactivity, routinely and during specific evolutions such as
opening of the primary system. Sampling equipment includes portable
continuous air monitors and portable samplers. The monitoring and
sampling capabilities, when combined, provide sufficient information
to permit adequate protection of personnel from exposure to airborne
radioactivity.

System Description

Subsection 12.3.4.1b describes the digital computer based RDMS.
Subsection 11.5.2 describes the local microprocessor provisions.
The airborne Radioactivity Monitoring System consists of two basic

types of monitoring systems:

. Particulate and gaseous monitors (with iodine sampling) which
are skid-mounted and utilize pumping systems.

. Gross activity monitors which consist of detectors mounted
directly in duct air stream.

A typical channel is shown in Figure 12.3-20.

1. Particulate. Todine and Gaseous Monitors L

Each airborne particulate, jiodine and gaseous monitor has
common equipment as follows:

(a) Isokinetic Sampler

Sampler and lines adhere to requirements of ANSI N13.1.
Sample line sizes are one-half inch with flow rate
designed for 2-3 scfm. All sample lines slope from high
point (isokinetic sampler) to the low point (sample
pump) .

(b) Pumping System

(1) The flow control assembly includes a pump unit and
selector valves that provide a representative sample
(or a "fresh" sample) to the detector.

(2) The pump unit consists of:
a A pump to obtain the air sample
b A flowmeter to indicate the flow rate

12.3-20
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TABLE 12.3-13
(Sheet 2 of 2)

COMPONENT SHIELDING THICKNESS

Reference Figure: 12.3-12, 12.3-13

Bldg: WPB Elevation: 53’-0° _
CONCRETE SHIELD THICKNESS (IN)
COMPONENT WALLS
NORTH | EAST SOUTH WEST CEILING| FLOOR
Alternate Station
Concentrates Feed Pump 30 30 12 36 12 24
Entrainment Separator 12 30 30 24 15 24
Crystallizer Condenser 30 30 12 36 12 24
Crystallizer Subcooler 30 30 12 36 12 24
Spent Resin Dewatering
Pump 36 30 30 36 12 24
Crystallizer Reflux Pot 12 30 30 24 15 24




INSTRUMENT
TAG NO.
RE-

6534
65354, B
(Note 1)
6536-1,2

6529

6576A,B

6537
6538, 6539
6540
6541
6543
6544

6545, 6546
6547

6508-1,2
6563-1,2

6517-1,2

6549

6518

DESCRIPTION
Containment Structure

In-Core Instrument Seal Table

Manipulator Crane

Personnel Hatch (Post~LOCA)

Cavity Beneath Reactor Vessel

Containment (Post-LOCA)
Primary Auxiliary Building
Sampling Room

RHR Pump Area

Volume Control Tank Area
Lower Level

Entrance

Entrance

Charging Pump Room

PAB~HRAM

PAB-HRAM

RHR - Pump Vault HRAM
Fuel Storage Building
Spent Fuel Pool Area

Spent Fuel - HRAM

DETECTOR
IYPE

(Note 4)
Ion Chamber

Ton Chamber

TIon Chamber

Ion Chamber

2 288

Ion Chamber
Ion Chamber

Ion Chamber

Ion Chamber

SEABROOK UPDATED FSAR

TABLE 12.3-14
(Sheet 1 of 2)

AREA RADIATION MONITORS

DETECTOR
BACK-
GRD,

mr/hr

15

15

Ix10¢
(Note 3)

25

>100
>100

>100

2.5

RANGE
LOW-HIGH

mr/hr

101-10¢

10-10*

10*1-10°

10%-1¢"

10°-10* r/hr

101-10¢
10-10*
101-107
101-104
107-104
10'-10*

107-10¢

102-10* r/hr
102-10* r/hr

102-10* r/hr

10-1-10*

102-10* r/hr

(Note 5)
ALARM
SET
POINT

mr/hr

DETECTOR
QryY.

IEEE
CLASS

Non

1E

Non

Non

1E

Non
Non
Non
Non
Non

Non

Non

Non

Non

Non

Non

Non

1E

1E

1E

1E
1E
1E
1E
1E
1E

1E

1E

1E

1E

1E

1E

REVISION 7

UPDATED
FSAR
FIGURE
REFERENCE

12,3-2

12.3-3

12.3-3

12.3-1

12.3-3

12.3-15

12.3-15
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Additionally, general performance guidelines have been identified for certain
evolutions and operational tasks, such as those discussed below, to further
promote personnel radiation exposure reduction.

Refueling procedures state the monitoring requirements, minimum fuel-to-water
surface distance, and degassification of the Reactor Coolant System prior to
removing the reactor vessel head for refueling operations. During refueling,
the reactor coolant is filtered and cooled to help reduce airborne
contamination caused by coolant evaporation.

Prior to initial handling of spent fuel, the equipment used is checked for
possible damage and proper operation. During fuel movement the minimum top of
fuel-to-water surface distance is maintained above a level as stated in
procedures, and airborne activity will be monitored. During the initial use
of the fuel transfer canal and tube, appropriate areas are barricaded, locked
to access, and detailed radiation area surveys are conducted. Thereafter,
radiation protection controls are used as necessary.

When shipping spent fuel, an approved cask is used. Fuel is loaded into the
cask underwater, then the cask is capped or sealed, raised, surveyed,
decontaminated, if necessary, and resurveyed as necessary for compliance with
appropriate federal regulations prior to release.

Prior to performing in-service inspection (ISI), the personmel review prior
inspections, verify proper equipment operation, and review general area
radiation levels and hot spot locations in the vicinity of their work. Where
practicable, remote ISI techniques are used.

Procedures for radwaste handling reflect the ALARA philosophy. Radwaste
operators are usually stationed at a remote control console from which remote
operations can be performed. Remote operations include moving, filling, and
sealing containers. Prior to container usage, when possible, shielding and
labeling operations are performed. Vehicles used for shipping radwaste are
surveyed in accordance with Department of Transportation regulations and
Seabrook Station procedures. A ventilation system with exhaust through a High
Efficiency Particulate Air (HEPA) Filter System will be used at the dry waste
compaction station.

During normal operation plant persommnel will receive job-related training. A
direct benefit of the training should be a reduction of exposure, which can be
attributed to improved efficiency. Design features of the facility such as
reach rods, remote activation controls, and control panels make it possible
for most operations to be performed from a low radiation area.

Routine maintenance consists of activities such as scheduled and preventive
maintenance. Maintenance procedures are reviewed to ensure completeness.

Work on the RCA side of the plant requires a Radiation Work Permit (RWP) with
its associated radiological information and requirements. Normally, when work
is to be performed involving radiation and/or radioactive materials, the

12.5-9
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responsible group requests health physics to determine if a job specific RWP
is required. Health physics personnel make the determination in accordance
with procedures and, if necessary, investigate the actual and/or anticipated
radiological conditions. If an RWP is necessary, Health Physics specifies
radiological protection requirements and authorizes, by signature, the
issuance of an RWP. Each individual working under the RWP shall initial it or
sign an associated form signifying he/she has read and understands the
conditions of work. (The control room is aware of work being performed in the
Station through the work control procedures. Health Physics mnotifies the
control room if significant changes in the physical or radiological status of
the unit occur.)

Sample collection by chemistry of the reactor coolant system gas or water is
normally obtained at one of the sample stations. The sample stations are,
when required, equipped with a hood, wventilation system and HEPA filter.
Shielded containers and long tongs are available for handling samples when
this is necessary. A shielded area has been provided in the radio-chemistry
laboratory for the storage of radiocactive samples.

Some instrumentation requires in-place exposure to a radioactive source during
calibration. The storage and handling of sources is described in Subsection
12.5.3.7. Transfer of the sources to and from the place of calibration is
usually done by using a shielded container. During calibration, when possible
personnel will use shielding, time, and distance to reduce their exposure.

12.5.3.3 Physical and Administrative Measures for Controlling Access

Access to the RCA is limited to those persons whose entry is requested by
station supervisors and authorized by health physics personnel. Every area
inside the RCA in which radioactive materials and radiation are present shall
be surveyed and conspicuously posted with the appropriate radiation caution

sign(s).

Access to high radiation areas is controlled through procedures developed by
health physics in accordance with Technical Specification 6.11.

12.5.3.4 Contamination Control

The limits for surface contamination in the RCA are specified in procedures.
When the contamination level limits are exceeded the area will be posted as a
"Contaminated Area.™ Additionally, all personnel are required to wear
protective clothing for entry to "Contaminated Areas.” The contaminated area
will, when possible, be decontaminated to minimize the spread of
contamination.

Material and equipment will be given an unconditional release by Health
Physics if they meet the criteria as specified by station procedures.
Authorization for use or movement of radiocactive material outside the RCA is
obtained from health physics. Control over the packaging, labeling and
movement of this material is provided by health physics personnel.

12.5-10



SEABROOK UPDATED FSAR
CHAPTER 13

CONDUCT OF OPERATIONS

CONTENTS

13.1 ORGANIZATIONAL STRUCTURE

S Y el el
W Wwwwwww

13.1.1

13.1.1.1

13.1.1.2

.

NMRRRNDNDRNRDR
e el el el o
NI PN

Management and Technical Support Organization

North Atlantic Organization,

Responsibilities and Authority

Seabrook Training Organization, Respomsibilities
and Authority

Operating Organization

Station Organization
Station Personnel Responsibilities and Authorities
Operating Shift Crews

Qualification of Nuclear Plant Personnel

Qualifications Requirements
Qualifications of Station Persomnel

Licensed Operator Training

Licensed Operator Initial Training Program

Shift Technical Advisor Training Program

Shift Manager Training Program

Senior Reactor Operator Training Program

Licensed Operator Requalification Training Program
Requalification Training Program Records
Activation of Inactive License Program

Applicable Documents

Training for Nonlicensed Personnel

Instrumentation and Control Technicians
Mechanics

Electricians

Radwaste Technicians

Health Physics Personnel

Chemistry Technicians

Emergency Preparedness Training

13.0-1

REVISI

ON 7

Page No.

13

13.

13.

13.

13.

13.
13.

13.

13.

13.
13.

13

13

13
13
13
13.
13
13
13
13

13

13
13.
13.
13.
13.
13.
13.

.1-1

1-1

1-3
1-3
1-4

1-4
1-5
1-12

1-13

1-13
1-14

.2-1
.2-1

.2-3
.2-5
.2-5
2-5a
.2-6
.2-8
.2-8
.2-8

.2-8

.2-9
2-10
2-10
2-10
2-10
2-10
2-10



SEABROOK UPDATED FSAR REVISION 6
CHAPTER 13

CONDUCT OF OPERATIONS

CONTENTS

Page No.

13.2.2.8 Engineering Support Personnel 13.2-10
13.2.2.9 Fire Protection Personmel 13.2-11
13.2.2.10 Management and Supervisory Training 13.2-11
13.2.2.11 Plant Access Training (PAT) 13.2-12
13.2.3 Retraining 13.2-13
13.2.4 Position Job Analyses 13.2-13
13.2.5 Program Evaluation 13.2-13

13.3 EMERGENCY PIANNING 13.3-1
13.4 REVIEW AND AUDIT 13.4-1
13.4.1 Onsite Review 13.4-1
13.4.1.1 SORC 13.4-1
13.4.1.2 SORC Charter 13.4-1
13.4.1.3 Operations Phase Reviews 13.4-2
13.4.1.4 Startup Phase Reviews 13.4-2
13.4.2 Independent Review 13.4-2
13.4.2.1 NSARC 13.4-2
13.4.2.2 NSARC Charter 13.4-2
13.4.2.3 Reviews 13.4-3

13.5 PLANT PROCEDURES : 13.5-1
13.5.1 Administrative Procedures - General 13.5-1
13.5.1.1 Conformance with Regulatory Guide 1.33 13.5-1
13.5.1.2 Preparation of Procedures 13.5-1

13.0-2



SEABROOK UPDATED FSAR REVISION 7
CHAPTER 13

CONDUCT OF OPERATIONS

13.1 ORGANIZATIONAL. STRUCTURE

This section describes the organization of the North Atlantic Energy Service
Corporation (North Atlantic). North Atlantic is a wholly-owned subsidiary of
Northeast Utilities (NU). NU affiliates operate, and have ownership interests
in, four other New England nuclear units besides Seabrook Station. They are
the Haddam Neck plant maintained by Connecticut Yankee Atomic Power Company
(CY) and Millstone Units 1, 2 and 3 which are operated by the Northeast
Nuclear Energy Company (NNECO). The Northeast Utilities Service Company
(NUSCO) is another wholly-owned subsidiary of NU which provides engineering,
operational, administrative and general services to the NU system. North
Atlantic has a service agreement with NUSCO through which it can obtain
support services when requested. North Atlantic also maintains its
relationship with an approved contractor to provide various engineering,
licensing, environmental, quality assurance, and other related support
services to Seabrook Station. Notwithstanding the services provided to
Seabrook Station by NUSCO and the approved contractor, North Atlantic remains
responsible, at all times, for the management, operation and maintenance of
Seabrook Station. The corporate interrelationships of North Atlantic with the
Joint Owners, the NU system, and the approved contractor are shown in Figure
13.1-1.

13.1.1 Management and Technical Support Organization

North Atlantic is responsible for the operation and maintenance of Seabrook
Station. The Executive Vice President and Chief Nuclear Officer (Seabrook)
has final site authority and responsibility for the overall safe operation and
maintenance of Seabrook Station. The Station Director reports to the
Executive Vice President and Chief Nuclear Officer (Seabrook) and is
designated as the management official in overall charge of the station.

The following provides a description of the North Atlantic organization
associated with the operation of Seabrook Station:

a. Executive Vice President and Chief Nuclear Officer (Seabrook

The Executive Vice President and Chief Nuclear Officer (Seabrook)
has overall responsibility for Seabrook Station, including plant
operation; maintenance, design/engineering, nuclear oversight,
licensing and support services. He has assigned responsibility for
the services to the Station Director, Director of Engineering,
Director of Support Services, and the Nuclear Oversight Manager.

13.1-1
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Station Director;

The Station Director - Seabrook is responsible for the training,
operation and operational support of Seabrook Station. Seabrook
Station is headed by the Station Director who is responsible for the
operation and administration of Seabrook Station.

Director of Support Services

The Director of Support Services, reporting to the Executive Vice
President and Chief Nuclear Officer (Seabrook) is responsible for
Station security services, emergency preparedness, community and
public affairs, materials management and labor relatioms,
information technology, performance improvement and business
services and facilities. The Director of Support Services is also
responsible for administering the overall corrective action program,
trend analysis and failure prevention techniques.

Environmental ., Covernment and Owner Relations Manager

The Envirommentsl, Government and Owner Relations Manager, reporting
to the Executive Vice President and Chief Nuclear Officer
(Seabrook), is responsible for the overall direction of
nonradiological envirommental compliance, hazardous waste,
government affairs, and industry relations at Seabrook Station.

Director of Engineering

The Director of Engineering, reporting to the Executive Vice
President and Chief Nuclear Officer (Seabrook), is responsible for
North Atlantic engineering design, engineering programs, reactor
engineering, shutdown risk management, configuration management,
plant engineering and regulatory programs, including NRC and generic
licensing.

Concerns Resolution Manager
The Concerns Resolution Manager, reporting to the Nuclear Oversight

Manager, is responsible for the administration of the nuclear safety
concerns program.

13.1-2
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The internal corporate organizational relationships are shown in Figure
13.1-2. Resumes of corporate management personnel are available upon request.

Westinghouse, United Engineers and Constructors (UE&C) and General Electric
are three other organizations that had major responsibilities for the design
and construction of the Seabrook project. Westinghouse was responsible for
the design, fabrication and delivery of the Nuclear Steam Supply System,
related auxiliary systems and the nuclear fuel. Technical direction for the
installation of the equipment and technical assistance throughout the
preoperational testing, initial core loading and power escalation testing
programs were further responsibilities of Westinghouse. United Engineers and
Constructors (UE&C) was responsible for construction phase engineering, design
and certain construction activities of the station. Included in their
services were furnishing the balance-of-plant systems and components,
structures and switchyards so that a complete and integrated facility
resulted. General Electric was responsible for the design, fabrication and
delivery of the turbine-generator unit.

13.1.1.1 North Atlantic Organization, Responsibilities and Authority

The North Atlantic organization is under the overall direction of the
Executive Vice President and Chief Nuclear Officer (Seabrook), who has
responsibility for the operation and operational support for Seabrook Station.
The Station Director reports to the Executive Vice President and Chief Nuclear
Officer (Seabrook).

The responsibilities, training, organization and qualifications of the Station

Staff are discussed in Subsection 13.1.2. The responsibilities of the
Training Staff are discussed in Subsection 13.1.1.2.

13.1.1.2 Seabrook Training Organization, Responsibilities and Authority
North Atlantic has recognized the importance of training by establishing

training facilities and by providing a Seabrook site-specific simulator. The
Training Center is located on the Seabrook site outside of the protected area.

13.1-3



SEABROOK UPDATED FSAR REVISION 6

The training facilities contain classrooms, office space, a library, study
areas, instructor material preparation rooms, a computer room, administrative
areas, and a simulated Seabrook control room with a full-size main control
board and various main control room panels. The simulator control board was
manufactured by Link, a division of the Singer Company. Link has had
extensive experience with nuclear simulators and a myriad of simulators for
military applications. Seabrook represents the eighteenth simulator built by
Link for the nuclear industry. The simulator control room is not only similar
to the actual control room in appearance, but is also operated under the same
working conditions as the actual main control room to provide a realistic
atmosphere for operator training.

The Nuclear Training Manager reports to the Station Director as shown in
Figure 13.1-2. The training organization is shown in Figure 13.1-3. Resumes
of key training persomnel are available upon request.

Operator training is performed under the cognizance of the Operations Training
Supervisor who is responsible for implementation of the Licemse Training and
Requalification Training Programs as discussed in Subsection 13.2.1. The
training program for instructors is identical in scope to the Seabrook
operator training required for a Senior Operator license, except that
instructors are provided additional training on simulator contreol functions to
improve teaching skills.

Training for technical and management staff is performed by the Training
Department. This function is further discussed in Subsection 13.2.2.

13.1.2 Operating Organization

13.1.2.1 Station Organization

The Seabrook Station organization chart is shown in Figure 13.1-4. The
station organization includes all the technically trained personnel necessary
to support all aspects of Unit 1 operation.

The key supervisory positions for the station organization were filled in
1979. Personnel to meet the operational requirements of Unit 1 were hired on
a phased basis consistent with the training and licensing requirements of the
individual positions.

The Unit 1 on-duty operating shift crews are composed as shown in Technical
Specification Table 6.2-1, and meet the requirements outlined in Technical
Specification Subsection 6.2.2 describing the plant organization. Manpower
necessary to staff six shift crews is provided. Each member of the station
organization meets, or exceeds, the minimum qualifications recommended for
comparable positions in Regulatory Guide 1.8, Revision 2, except ANSI/ANS
3.1-1978 is used as the standard rather than ANS 3.1 ANSI 18.1-1971, and
except for those positicns specifically identified in Reg. Guide 1.8, Rev. 2,
that comply with ANSI/ANS 3.1-1981.

13.1-4
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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.

The employees assigned to the station organization have been trained as
described in Section 13.2.

13.1.2.2 Station Personnel Responsibilities and Authorities

a. Overall Station Management

The Station Director of the Seabrook facility is responsible for
overall management of Unit 1. In his absence, the Assistant Station
Director assumes this responsibility. In the event of contingencies
of a temporary nature, occurring during the absence of these two
directors, the Operations Manager will be responsible for overall
station operations. The Shift Manager assumes the responsibility
for overall management of Unit 1 when the station management is not
within the station. In addition, the Station Director may designate
in writing other qualified personnel to assume overall station
responsibility in his absence.

The Station Director reports to the Executive Vice President and
Chief Nuclear Officer (Seabrook) for all activities related to the
station. The Assistant Station Director and the Nuclear Training
Manager report to the Station Director. The Training Department
will remain independent of the remainder of the Seabrook Station
staff to ensure that training is able to maintain sufficient
organizational freedom to allow for Independency from operating
pressures. Reporting to the Station Director or Assistant Station
Director are the following:

1. Assgistant Station Director

The Assistant Station Director reports directly to the Station
Director and is responsible for

(a) being a member of the Station Operation Review Committee
(SORC), and

(b) assuming the responsibilities of the Station Director in
his/her absence.

2. Operations Manager

The Operations Manager reports directly to the Station Director

13.1-5
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and is responsible for

(a) operating equipment at the Station in compliance with
Technical Specifications and other license requirements,

(b) assisting in the training of operations personnel to
assure an adequate number of qualified employees for each
task,

(c) preparing, reviewing, approving and implementing the
operating procedures to be used for Station operations,

(d) directing actions, within the realm of the Operations
Group, to perform the balance of the surveillance testing
program required by the Station license, and

(e) maintaining a staff of fire proteétion personnel.

Chemistry and Health Physics Manager

The Chemistry and Health Physics Manager reports directly to
the Station Director and is responsible for

(a) ensuring that the quality of steam and water is within
specifications, and

(b) health physics, radiation protection and radwaste control
programs at the Statiom. ’

Maintenance Manager

The Maintenance Manager reports directly to the Station
Director and is responsible for

(a) performing the support functions that include the
corrective and preventive maintenance programs,
maintenance related surveillance activities and Station
modification and repair actions, and

(b) scheduling the performance of work and controlling the
material, personnel and processes involved.

Work Contir ol and Outage Manager

The Work Control and Outage Manager reports directly to the
Station Director and is responsible for

(a) long-range planning'and scheduling of refueling and
planned maintenance outage plamming and scheduling and

outage coordination.
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(b) forced outage planning and scheduling,
(¢c) daily work scheduling,

(d) work status tracking, and Work Control Program trend
reporting.

6. Nuclear Training Manager

The Nuclear Training Manager reports directly to the Station
Director and is responsible for direction and control for the
conduct of training at Seabrook Station. He has overall
responsibility for administrative activities, program
development and evaluation, record keeping and meeting
accreditation requirements.

The Seabrook Station staff assumed several responsibilities in
support of the Initial Test Program to increase staff awareness of
the Preoperational Test Program details, provide staff contribution
to the program implementation details and procedures, ensure staff
readiness to accept the completed systems and derive as much
training benefit as possible from the Initial Test Program effort.
These support efforts included the loan of staff personnel to the
Startup Test Department, the assumption of assigned preoperational
testing responsibilities, the verification of design and
jnstallation, chemistry support, procedure review, evaluation of
test data and operational as well as maintenance support of plant
systems prior to final acceptance turnover of the systems.

The functions, responsibilities and authorities for station

positions under the direct cognizance of these managers are defined
below.
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Operations

The Operations Manager is responsible for the operation of the
station. He maintains close communications with the other managers
regarding all activities at the statiom.

He is responsible for the safety and operation of the unit’s
equipment in accordance with written and approved station
procedures. He has the authority to order the shutdown of the
reactor, when ir his judgment such action is required to protect the
safety of the station or the health and safety of the public. The
Operations Manager holds, or has held, a Senior Reactor Operator’s
License at Seabrook Station. He also supervises the Assistant
Operations Managers and the Firefighter Supervisor.

The Assistant Operations Manager - Operations directs the activities
of the Shift Managers. He reports to the Operations Manager and
assumes the responsibilities of the Operations Manager in the
former‘s absence. He is responsible for the safety and operation of
the unit’s equipment in accordance with written and approved station
procedures. He has the authority to order the shutdown of the
reactor, when in his judgment such action is required to protect the
safety of the station or the health and safety of the public. The
Assistant Operations Manager - Operations holds a Senior Reactor
Operator‘s License.

The Assistant Operations Manager - Support directs the activities of
the Operations Lepartment Procedure and Technical Projects groups.
He reports to the Operations Manager and assumes the
responsibilities of the Operations Manager in his absence. He is
responsible for the safety and operation of the unit’s equipment in
accordance with written and approved station procedures. He has the
authority to order the shutdown of the reactor, when in his judgment
such action is required to protect the safety of the station or the
health and safety of the public. The Assistant Operations Manager -
Support holds a Senior Reactor Operator‘s License.

1. Operating Shift Crew

An operating shift crew normally consists of a Shift Manager
and one Unit Supervisor, two Control Room Operators and three
Nuclear Systems Operators. The Shift Manager and Unit
Supervisor possess Senior Reactor Operator’s Licenses; Control
Room Operaitors possess Reactor Operator’s Licenses. The
minimum shift crew composition for various modes of unit
operation is shown in Technical Specification Table 6.2-1.
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Shift Manager (SM)

Each Shift Manager reports to the Assistant Operations
Manager. The SM is responsible for the safety and
operation of the station’s equipment in accordance with
written and approved station procedures. Each Shift
Manager has the authority to order the shutdown of the
reactor when in his/her judgment such action is required
to protect the safety of the unit or health and safety of
the public. The Shift Manager has in addition to a
Senior Reactor Operator‘s License, the training and
qualifications of a Shift Technical Advisor or a
qualified Shift Technical Advisor will be assigned to
his/her shift. The Shift Manager functions as the Shift
Technical Advisor and provides requisite technical
expertise to the Unit Supervisor in the event of any
abnormal operational occurrences.

Unit Supervisor (US)

The Unit Supervisor is responsible for ensuring all unit
operations are conducted in accordance with appropriate
station orders, procedures and Techmnical Specifications.
The US is responsible for maintaining a record of all
shift activities and establishing unit electrical load,
as directed by the Shift Manager or as emergency
conditions dictate. The US directs the Control Room
Operators and the Nuclear Systems Operators in their
daily activities. The US has the authority to order the
shutdown of the reactor when in his/her judgment such
action is required to protect the safety of the unit or
the health and safety of the public. Each Unit
Supervisor holds a Senior Reactor Operator’s License.
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(¢) Control Room Operators (CRQ)

The Control Room Operators monitor the unit’s status and
make adjustments, as needed, to maintain control of the
varicus plant processes. Most CRO duties are confined to
the control room although they may perform specific
activities in other areas of the station under the
direction of the Unit Supervisor. The Control Room
Operators each hold a Reactor Operator’s License.

(d) Nuclear Systems Operators (NSO)

The Nuclear Systems Operator performs routine inspections
and surveillance activities in other areas of the unit.
The NSOs maintain various logs and records as required by
station procedures. They also perform routine or special
radiation surveys commensurate with the duties of their
job. During periods when the unit is shut down, NSOs
conduct routine tests and clear/return equipment to
service as directed by the Unit Supervisor. The Nuclear
Systems Operators are unlicensed.

Chemistry and Health Physics

The Chemistry and Health Physics Manager is responsible for the
coordination and direction of the Chemistry, Health Physics and
Waste Services Departments.

1.

Chemistrv Department Manager

The Chemistry Department Manager has the direct responsibility
for ensuring that the nuclear and steam portions of the station
operate within the appropriate water quality specifications
which includes water treatment and conditioning for specific
station needs. He is responsible for verifying that all
liquid, resin and gaseous wastes are properly analyzed and
processed for station reuse or disposal.

Health Physics Department Manager

The Health Physics Department Manager is the Station Radiation
Protection Manager and thus has the responsibility and
authority to report to the Station Director (as shown on Figure
13.1-4) on any aspect of the Radiation Protection Program or
its implementation as he deems necessary. He normally reports
directly to the Chemistry and Health Physics Manager and is
responsible for monitoring station activities for compliance
with Health Physics-related regulations and programs. The
entire station staff, from the Station Director on down,
recognizes and honors this responsibility, thereby ensuring
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that the Health Physics Department Manager, together with the
members of his appropriately trained and experienced staff,

will fully implement the station radiation protection program.

Waste Services Department Manager

The Waste Services Department Manager is responsible for the
operation of the Radioactive Waste Processing System and the
collection, processing, packaging and loading of radiocactive
material. This individual provides decontamination
services, shielding installation and labor support.

Maintenance

The Maintenance Manager is responsible for the coordination and
direction of Instrumentation and Control (I&C), Mechanical
Maintenance, and Electrical Maintenance, Building Maintenance and
Modifications, and Maintenance Technical Departments.

1.

Instrumentation and Control Department Manager

The Instrumentation and Control Department Manager is
responsible for the maintenance of all instrument and control
equipment associated with the reactor, its auxiliary systems
and the conventional steam portions of the station. He
maintains station process and control instrumentation in proper
operating condition, as well as the maintenance of all station
radiation monitoring equipment. He also maintains and directs
the repair of all control circuitry associated with the
reactor, turbine and auxiliary systems. He uses a program of
preventative maintenance, corrective maintenance, surveillance
testing and record keeping, as required by the station license,
approved station procedures, and/or other station requirements.

Electrical Maintenance Department Manager

The Electrical Maintenance Department Manager is responsible
for the maintenance of all electrical equipment associated with
the operation of the station including all electrical
distribution and its associated relay schemes. He uses a
program of preventive maintenance, corrective maintenance,
surveillance testing and record keeping, as required by station
license, approved station procedures, and/or other station
requirements.

Mechanical Maintenance Department Manager

The Mechanical Maintenance Department Manager is responsible
for all station mechanical maintenance work required for safe,
efficient and dependable service.
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He uses a program of preventative maintenance, corrective
maintenance, surveillance testing and record keeping, as
required by the station license, approved station procedures,
and/or other station requirements.

Building Maintenance and Modifications Department Manager

The Building Maintenance and Modifications Department Manager
is responsible for completing Station Minor Modifications
(MMOD) and Design Changes (DCR) to permanent plant systems,
structures and components. Additional responsibilities include
the upkeep of all buildings and the grounds within the
protected area.

Maintenancz Technical Department Manager

The Maintenance Technical Department Manager is responsible for
the management of Maintenance administrative programs/manuals,
the Corrective Action program, Self-Assessment program and the
Human Performance program for the Maintenance group.

Additional responsibilities include management of Key
Performance Indicators, budget development and membership on
several station steering committees.

Protection Program Management

Fire Fighter Supervisor

The Fire Fighter Supervisor reports to the Operations Manager.
He is responsible for implementation of the fire protection
program on site. He develops procedures for testing and
surveillance of all fire protection equipment and systems, and
is responsible for all fire prevention and protection
activities onsite.

Fire Brigade Leader

The Fire Brigade Leader is responsible for directing the fire
brigade during a fire emergency on site. This duty is
performed by a systems-trained individual who is qualified to
fire fighting standards and responsible to the Fire Fighter
Supervisor.

Fire Brigade (Fire Fighter Technicians)

Fire Fighter Technicians of the Fire Brigade are responsible
for firefighting on site. Each shift fire brigade will have a
minimum of five persons, including the Fire Brigade Leader. The
responsibilities of the fire brigade members under normal
conditions do not conflict with their responsibilities during a
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fire emergency.

13.1.2.3 Operating Shift Crews

The position titles, applicable operator licensing requirements, and the
minimum numbers of personnel planned for each shift are described in detail in
Subsection 13.1.2.2b and Technical Specification Subsection 6.2.2. During
normal operations, an operating shift consists of five Nuclear Systems
Operators, two Control Room Operators, a Unit Supervisor and a Shift Manager
for the station.

During unit refueling operations, when the reactor core configuration is being
altered, an individual having a Senior Reactor Operator‘s license directly
supervises the refueling activities in the reactor containment.

Nuclear Systems Operators are trained in applicable station radiation
protection procedures to perform routine or special radiation surveys
commensurate with the duties of their job. They receive radiation worker
training which includes the use of protective barriers and signs, protective
clothing and breathing apparatus and limits of personnel exposure. The Shift
Manager is responsible for the radiation protection program in the absence of
the Health Physics Department Manager or his designated alternate. When fuel
is in the reactor, a qualified health physics technician is assigned to the
onsite shift to provide additional support to the Shift Manager.

When the unit is in operational modes 1 through 4, a chemistry technician

qualified in primary and secondary chemistry analysis is assigned to the
onsite shift to provide additional support to the Shift Manager.

13.1.3 Qualification of Nuclear Plant Personnel

13.1.3.1 Qualifications Regquirements

The recommendations of Regulatory Guide 1.8, "Qualification and Training of
Personnel for Nuclear Power Plants,” Revision 2, have been used as the basis
for establishing minimum qualifications for all management, supervisory and
professional-technical personnel in the station organization. See Section
1.8, "Regulatory Guide 1.8" for clarification.

The education, training and experience requirements for operators, technicians
and mechanics equals or exceeds the qualifications for the positions stated in
ANS 3.1-1978 and Regulatory Guide 1.8. 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. Established company
training programs include documented academic and on-the-job training plus
comprehensive qualification examinations applicable to the skill level of the
position assignment. Where desirable, offsite facilities may be used for
specialized training. Records of the scope, general content and level of
accomplishment for each person attending offsite training are retained at the
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The titles of plant management and supervisory personnel who will meet the
minimum requirements of ANS 3.1-1978 and Regulatory Guide 1.8 are listed below

with their equivalent ANS 3.1-1978 title.

Station Title ANS 3.1 Title
a. Station Director Plant Manager
b. Assistant Station Director Plant Manager
c. Operations Manager Operations Manager

d. Assistant Operations Manager
- Operations Operations Manager

e. Assistant Operations Manager - Support Operations Manager

f. Maintenance Manager Maintenance Manager

g. Chemistry and Health Physics Supervisor without NRC License
Manager

h. Shift Manager Supervisor with NRC License

i. Unit Supervisor Supervisor with NRC License

j. Chemistry Department Manager Supervisor without NRC License

k. Mechanical Maintenance Department Supervisor without NRC License
Manager

1. Electrical Maintenance Department Supervisor without NRC License
Manager

m. Instrumentation and Control Supervisor without NRC License
Department Manager

n. Health Physics Department Supervisor without NRC License
Manager

o. Waste Services Department Supervisor without NRC License
Manager

p- Work Control and Supervisor without NRC License
Outage Manager

q. Nuclear Training Manager Supervisor without NRC License
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r. Building Maintenance and Supervisor without NRC License
Modifications Department Manager

s. Maintenance Technical Supervisor without NRC License
Department Manager

13.1.3.2 Qualifications of Station Personmnel

The key management, supervisory and technical positions in the station
organization have been filled by individuals thoroughly trained in their
specialty. In addition, most of the individuals have had extensive experience
at operating nuclear power plants in their specialty. The nuclear experience
of senior personnel at the time of startup was generally in the range of 8 to
20 years. Resumes for personnel holding key positions in the initial plant
organization are available upon request. These personnel include the Station
Director, Assistant Station Director, Operations Manager, Shift Managers,
Instrumentation and Control Department Manager. Many of the key persommel had
Senior Operator Licenses or Operator’s Licenses at other operating plants or
have had extensive nuclear submarine operational responsibilities.

Most of the Unit Supervisors and Control Room Operators and at least one
individual in each of the major technical disciplines (nuclear engineering,
chemistry, health physics, instrumentation and controls) have at least five
years of similar experience.
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. INPO Significant Event Reports (SERs) and Significant
Operating Experience Reports (SOERs).

2. Retraining Lectures for lLicense Holders

A formal classroom lecture series is conducted as part of the
requalification program. The level of instruction will be
consistent with the level of license held. This lecture series
covers two general areas:

. Fundamentals and Systems Review
. Procedures and Administrative Controls

Fundamentals and Systems Review lectures present instruction
based on information from standard reference sources relating
to topics such as reactor theory, plant design, and radiation
control. Procedures and Administrative Controls lectures cover
topics involving essential plant operational guidelines such as
Technical Specifications and administrative and operating
procedures.

On-the-Job Training

On-the-job training is designed to ensure that all licensed
personnel operate reactor controls and participate in major
evolutions. On-the-job training is conducted throughout the term of
the operator’s license, and all required on-the-job training is
completed prior to license renewal.

Seabrook Station’s certified simulation facility is used to ensure
that required control manipulations not performed in the plant are
performed on the simulator during the term of the operator’s
license.

The simulator is used in requalification training to emphasize such
areas as infrequently performed procedures, required responses to
abnormal and emergency procedures, and significant operating events.

Requalification Examinations

An examination or quiz is administered in accordance with the
training program description. These quizzes examine a combination
of classroom and simulator objectives presented to date, and they
will parallel, in content and degree of difficulty, segments of an
annual requalification examination. Examinations and quizzes will
be retained as a part of the training record.
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A comprehensive written examination will be administered to all
licensees at least every two years. These examinations incorporate
many of the requirements of NUREG-1021, Operator Licensing
Examination Standards for Power Reactors.

Each application for renewal of an RO or SRO license will be accompanied by a
statement, signed by the Station Director, certifying that the applicant has
satisfactorily completed the requalification program during the effective term
of his or her current license, and that he or she has discharged license
responsibilities competently and safely.

13.2.1.6 Requalification Training Program Records

Requalification training program records will be maintained for a minimum of
six years from the date of the recorded event to document the participation of
each licensed RO and SRO in the program. The records will include copies of
written examinations administered, answers provided by the licensees, and
results of evaluations.

13.2.1.7 Activation of Inactive License Program

An inactive license is defined as a license held by an individual who has
participated fully in the Seabrook Station licensed operator requalification
program, but has not actively performed the functions of a licensed RO or SRO
for a minimum of seven, eight-hour shifts or five, twelve-hours shifts per
calendar quarter.

For an individual with an inactive license to resume the functions authorized
by the license, the conditions specified by Section f of 10 CFR 55.53 must be

met.

13.2.1.8 Applicable Documents

The training programs listed under Items 1 through 4 in Subsection 13.2.1l.a
will be conducted in accordance with applicable requirements in the NRC
section of Title 10 of the CFR, and they will meet the intent of applicable
recommendations provided by Regulatory Guides and other publications. The
recommendations and regulatory requirements are included in the program
descriptions where applicable.

13.2.2 Training for Nonlicensed Personnel
a. General Discussion
The comprehensive training programs conducted for nonlicensed
personnel comply with the provisions and intent of Regulatory Guides

and other publications identified in the individual program
descriptions. Subsections 13.2.2.1 through 13.2.2.11 have brief
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descriptions of the training each nonlicensed group receives. The
programs meet or exceed the requirements of 10 CFR 50.120.
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13.4 REVIEW AND AUDIT

Operating phase activities that affect nuclear safety are reviewed and audited
through a comprehensive program. The review and audit program assures proper
review and evaluation of proposed changes, tests, experiments and unplanned
events. Regulatory Guide 1.33 and ANSI N18.7-1976/ANS 3.2 requirements for
reviews and audits form the basis for the program.

13.4.1 Onsite Review

13.4.1.1 SORC

A Station Operation Review Committee (SORC) performs the onsite operational
review responsibilities. The purpose of the SORC is to advise the station
management on all matters related to nuclear safety. The function,
composition, meeting frequency, responsibilities and authority of the SORC are
contained in Technical Specification 6.4.1.

13.4.1.2 SORC Charter

A SORGC Charter, approved by the Station Director, delineates the rules and
procedures by which the SORC functions. The Charter contains the following
information:

Name

Basis

Purpose

Authority

Composition

Meeting Frequency

Quorum .

Committee Responsibilities
Records

Amendments

The qualification levels of station staff personnel and their alternates
assigned to SORC membership meet or exceed those required by Section 4 of
ANSI/ANS 3.1-1978.

To perform its duties the SORC established its own rules of practice that
include:

a. When less than full membership is present, the quorum ensures that
matters to be considered are limited to those that are within the

technical competence of the members present.

b. Committee members ensure an appropriate interdisciplinary review of
activities under discussion.
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c. Subcommittees may be used at the discretion of the chairman. When
used, consideration is given to the interdisciplinary composition of
the subcommittee membership.

d. The chairman may authorize the use of experience from sources
outside the SORC or outside the station staff where the particular
matters under consideration cannot otherwise be reasonably resolved.

e. The minutes of each SORC meeting are official plant records and are
retained in accordance with the station record retention procedures.

f. In addition to distribution of SORC meeting minutes as provided in
the Technical Specification 6.4.1, copies are submitted to other

appropriate management.

13.4.1.3 Operations Phase Reviews

The scope of SORC review matters include those noted in Section 4.4 of ANSI
18.7-1976/ANS 3.2 as endorsed by Regulatory Guide 1.33. The scope of SORC
operational phase review is specified in Technical Specification 6.4.1.

13.4.1.4 Startup Phase Reviews

The SORC was activated prior to fuel load in order to conduct the following
activities:

a. Review test results of the integrated system preoperational tests
performed prior to fuel load of the unit.

b. Review and approve the test procedures and test results of initial
startup tests.

13.4.2 Independent Review

13.4.2.1 NSARC

A Nuclear Safety Audit Review Committee (NSARC) was operational six months
prior to Unit 1 fuel loading. The function, composition, qualification,
meeting frequency, responsibilities and authority of the NSARC are contained
in Appendix 17C. The goal of the NSARC is to provide management with an
independent evaluation of station operations required to ensure safety. The
NSARC performs its function through independent reviews and audits of all
aspects of station safety.

13.4.2.2 NSARC Charter
An NSARC Charter, approved by the NSARC members and the Executive Vice

President and Chief Nuclear Officer, delineates the mechanism for meeting
Committee requirements. The Charter contains the following information:
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Name

Basis

Function
Composition
Qualifications
Meeting Frequency
Quorum

Review

Audits
Authority
Records

NSARC Operations
Amendments
Attachments

l The NSARC composition and qualifications are provided in Appendix 17C. The
NSARC shall collectively have expertise and competence in the designated
disciplines. Provisions are included in the charter to assure that
individuals with appropriate expertise are in attendance at NSARC meetings to
review the operational phase activities being discussed. The Charter also
provides that no more than a minority of the quorum have line responsibility
for the operation of the station. The NSARC members are generally selected
from North Atlantic; however, members may also be selected from outside
consultants or organizations. The minimum qualifications of all NSARC members
meet or exceed those specified in ANS 3.1-1978. Resumes of the regular NSARC
members and alternates are maintained by the NSARC chairman once committee
members are selected.

The NSARC is advisory in nature, making recommendations to company management
as deemed necessary. The NSARC has access to the station and station
information at any time in carrying out its responsibilities. The charter
establishes the powers of the chairman and the use of subcommittees in
performing its function. It also establishes the requirements for
distribution of reports and/or meeting minutes and its authorization for
initiating work.

13.4.2.3 Reviews

I Appendix 17C defines the Committee review requirements. These are conducted
through a combination of document summary reviews, presentations at regularly
scheduled meetings and special meetings held to review proposed changes to the
Operating License or Technical Specifications. The NSARC will be required to
review and approve all Operating License/ Technical Specification changes
prior to their submittal to the NRC. Particular document review assignments
may be made by the NSARC to either individual NSARC members or to
subcommittees with the appropriate expertise. Their reports or summary
documents are reviewed by the full Committee at regularly scheduled meetings.
Certain activities, such as In-Plant Audits, are performed under the
cognizance of the NSARC. In such cases, written
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reports are issued to the Committee and the results discussed at regularly —
scheduled meetings.

13.4.2.4 Audit Program

NSARC audits are considered management audits and are normally performed under
the quality assurance audit program described in the Seabrook Operational
Quality Assurance Program contained in Section 17.2.

13.4.3 Independent Technical Reviews

A Technical Review Program is established, implemented and maintained to
encompass the following Technical Review Resgponsibilities and to address the
reviews of NUREG-0737, Task I.B.l1l.2.

13.4.3.1 Function
The Technical Review Program responsibilities encompass the following:

a. NRC issuances, industry advisories, Licensee Event Reports, and
other sources that may indicate areas for improving plant safety;

b. Internal and external operating experience information that may
indicate areas for improving plant safety;

c. Plant operating characteristics, plant operations, modifications,
maintenance and surveillance to verify independently that these
activities are performed safely and correctly and that human errors
are reduced as much as practical; and

d. Making detailed recommendations to the Senior Site Official for
procedure revisions, equipment modifications or other means of
improving nuclear safety and plant reliability.

The Technical Review Program utilizes several onsite personnel who are
independent of the plant management chain to perform the reviews described
above and specified in Technical Specification 6.2.3.1.

13.4.3.2 Records
Written records of technical reviews are maintained. As a minimum, these
records include the results of the activities conducted and the status of

recommendations made pursuant to Technical Specification 6.2.3.1 and an
assessment of company operations related to the reviews performed.
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(e) Lower Tier Procurement. Provisions for extending
applicable requirements to lower tier subcontractors and
suppliers, including purchaser’s access to facilities and
records.

Control of Purchased Material, Equipment and Services

Several procedures include the requirements of ANS 3.2, Subsection
5.2.13.2, i.e.:

1.

Provide measures which assure that purchased items and
services, whether purchased directly or through contractors,
conform to the procurement documents. These measures shall
include provisions, as appropriate, for source evaluation and
selection, objective evidence of quality furnished by the
contractor, inspection and audit at the source and examination
of items upon delivery.

Measures for evaluation and selection of procurement sources
include the use of historical quality performance data, source
surveys or audits, or source qualification programs.

Source inspection or audit shall be performed as necessary to
assure the required quality of an item. Source inspection or
audit may not be necessary when the quality of the item can be
verified by review of test reports, inspection upon receipt, or
other means.

Where required by code, regulation, or contract requirements,
documentary evidence that items conform to procurement
requirements shall be available at the nuclear power plant site
prior to installation or use of such items. This documentary
evidence shall be retrievable and shall be sufficient to
identify the specific requirements such as codes, standards and
specifications met by the purchased item. Where not precluded
by other requirements, such documentary evidence may take the
form of written certifications of conformance which identify
the requirements met by the items, provided means are available
to verify the validity of such certifications.

The effectiveness of the control of quality shall be assessed
by North Atlantic at intervals consistent with the importance,
complexity and quality of the item or service.

Identification and Control of Materials, Parts and Components

Several procedures include the requirements of ANS 3.2, Subsection
5.2.13.3, i.e.:
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1. Provide measures which identify and control materials, parts, —
and components including partially fabricated subassemblies.

2. Ensure that only correct and accepted items are used and
installed, and that an item of production (batch, log,
component:, part) at any stage, from initial receipt through
fabrication, installation, repair or modification is related to
an applicable drawing, specification, or other pertinent
technical document.

3. Physical identification shall be used to the maximum extent
possible. Where physical identification is either impractical
or insufficient, physical separation, procedural control or
other appropriate means shall be employed. Identification may
be either on the item or on records traceable to the item, as
appropriate.

Where identification marking is employed, the marking shall be
clear, unambiguous and indelible, and shall be applied in such
a manner as not to affect the function of the item. Markings
shall be transferred to each part of an item when subdivided
and shall not be obliterated or hidden by surface treatment or
coatings unless other means of identification are substituted.

4, When codes, standards or specifications require traceability of
materials, parts or components to specific inspection or test L
records, the procedures shall provide requirements for and -
methods to ensure such traceability.

S. Handling, Storzge and Shipping

Several procedures include the following:
1. The requirements of ANS 3.2, Subsection 5.2.13.4, i.e.:

(a) Provide measures to control handling, storage and
shipping, including cleaning, packaging and preservation
of material and equipment in accordance with established
instructions, procedures or drawings, to prevent damage,
deterioration and loss,

(b) When necessary for particular items, special coverings,
special equipment and special protective enviromments,
such as iInerted atmosphere, specific moisture content
levels and temperature levels shall be specified,
provided, and their existence verified.

(¢) For critical, sensitive, perishable or high-value
articles, specific written procedures for handling,
storage, packaging, shipping and preservation should be
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The Technical Requirements, described in Section 16.3, for
operation and surveillance of fire detection instrumentation,
fire suppression systems and fire barrier penetrations.

The intent of the guidance in the 1977 NRC document entitled
»"Nuclear Plant Fire Protection Functional Responsibilities,
Administrative Controls, and Quality Assurance.”

Communication

Several procedures include the following:

1.

The requirements of Appendix A to Regulatory Guide 1.33, i.e.,
Item l.m, "Communication Systems Procedure."

The requirements for normal and emergency communications both
internal to the station and to external organizations such as
North Atlantic Headquarters, Duke Engineering and Services, NRC
and other federal, state and local organizations or commercial
activities.

Control of Radioactivity

Several procedures include the following:

1.

The requirements of Appendix A to Regulatory Guide 1.33, i.e.;
Item 7.e, "Radiation Protection Procedures” that limit
materials released to the environment and limit personmnel
exposure. These procedures provide controls such as:

(a) Access control to radiation areas including a radiation
work permit system

(b) Radiation surveys

(c) Airborne radioactivity monitoring

(d) Contamination control

(e) Respiratory protection

(f) Training in radiation protection

(g) Personnel monitoring

(h) Bioassay program

(i) Implementation of ALARA program.

The requirements of Technical Specifications, i.e.:
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(a) 1Item 6.10, "Radiation Protection Program. "

(b) 1Item 6.12.2, "Process Control Program."

13.5.2 Operating Procedures

13.5.2.1 Conformance wiih Regulatory Guide 1.33

The operating procedures for Seabrook Station implement the recommendations of
Regulatory Guide 1.33, "Quality Assurance Program Requirements (Operation),"
Rev. 2, dated February 1978. . Specific alternatives, clarifications and
exceptions to these requirements, and to ANSI N18.7-1976/ANS 3.2 are listed in
Sections 1.8 and 17.2.

13.5.2.2 Preparation of Procedures

To provide adequate time for familiarization and training, operating
procedures are completed and approved about six months prior to their
anticipated need to accomplish nuclear safety-related activities. In those
instances where meaningful procedures cannot be developed six months prior to
use, they will be developed, reviewed, approved and training conducted prior
to operation of the system or component.

Operating procedures and any changes to them are reviewed and approved by
appropriate station supervisory and management personnel and are in accordance
with Section 6.7 of the Technical Specifications and Updated FSAR Subsection
13.4.1.

13.5.2.3 Procedure Description

a. Control Room Operating Procedures

Operating procedures, which are performed by licensed operators in
the control room, encompass those activities, systems and evolutions
recommended in the applicable parts of Appendix A to Regulatory
Guide 1.33 and Section 6.7 of the Technical Specifications. They
are considered to fall into the following categories:

1. Station Operating Procedures

This category includes procedures for the integrated startup,
operation and shutdown of the station. Table 13.5-2 presents a
representative listing of Station Operating Procedures.

2, System Opesrating Procedures

This category includes individual system procedures and safety-
related systems and major secondary plant systems and
equipment. These procedures give instructions for energizing,
filling, venting, draining, startup, shutdown, and changing
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