
CHAPTER 11 RADIOACTIVE WASTES AND RADIATION PROTECTION

11.1 WASTE DISPOSAL SYSTEM 

11.1.1 DESIGN BASES 

The Waste Disposal System collects, monitors and processes for safe disposal 

all liquid, solid and gaseous wastes. The system is designed to process 

fluid wastes for discharge to the environment within the radioactive level 

tolerances established by applicable governmental regulations. Suitable 

facilities are provided for handling and on-site storage of solid wastes 

prior to disposal. The system is controlled from a local control board 

in the auxiliary building. All system equipment is located in or near 

the auxiliary building, except for the reactor coolant drain tank and pumps 

which are located in the reactor containment. Secondary containment is 

provided for radioactive waste piping and equipment by locating, wherever 

possible pipes and equipment inside of buildings. Monitoring instruments 

are provided to detect leakage within the buildings. The activity concentration 

of liquid and gaseous wastes will be determined prior to discharge to assure 

that release are within the limits of 1OCFR2O. Radioactive fluids will 

be continuously monitored during discharge. At least two valves must be 

deliberately opened to permit discharge from the Waste Di sposal System.  

One valve is automatically closed upon receipt of a high activity signal 

from the discharge stream monitor.  

System design is based on one per cent of the fuel rods releasing fission 

products by diffusion out of the pellet through defects in the cladding 

into the coolant. It is assumed that these defects exist at the beginning 

of the initial core cycle and each following cycle. Experience from operating 

nuclear plants of this type has shown that the expected amount of defective 

fuel rods is much less than one per cent.  
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11.1.2 SYSTEMS DESIGN

The preliminary Waste Disposal System Flow Diagrams are shown on Figures 

11-1 and 11-2., 

11.1.2.1 Solid Waste Processing 

The rate of miscellaneous solid waste accumulation will vary widely. .The 

maximum rate occurs during refueling periods and the minimum rate during 

normal operation. The average rate of collection assumed for system design 

is a few hundred pounds per week which is equivalent to one 55-gallon drum 

filled per week at the maximum density produced by the baler. Solid wastes 

such as sampling paper, cardboard, wood, paper, broken or contaminated glass

ware, filter cartridges, etc., will be collected in drums. These drums 

will be placed in the drum storage area prior to shipment.  

Spent ion-exchanger resin will be stored in the spent resin storage tank 

until a sufficient quantity has accumulated for packaging.  

Normally, a minimum of six months will be allowed for decay. The total 

resin and shielding weight, limited to the amount which can-be hauled by 

one truck, is equivalent to approximately 130 cubic feet of resin. The 

spent resin storage tank contains additional space for a liquid level above 

the resin to prevent resin degradation due to heat generation by decaying 

fission products , and for a gas blanket above the liquid.  

11.1.2.2 Liquid Waste Processing 

Liquid wastes generated during plant startup, normal operation, and shutdown 

will be collected by the Waste Disposal System from the following sources: 

a) Equipment drains and relief valve discharge 

b) Resin bed regeneration and flushing operations
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C) Laboratory and sample drains 

d) Leak from pumps. and valves 

e) Miscellaneous vent, low point and floor drains 

Drain lines discharge through a header into the sumip tank. Liquids are 

pumped from the sump tank to the waste holdup tank which receives wastes 

produced during resin bed regeneration. Liquid from the waste holdup tank 

is processed as a batch operation through a waste evaporator. Vapor from 

the waste evaporator flows-through a demister and a condenser to the waste 

condensate tanks. The bottoms from the waste evaporator are discharged 

to the drumming station in preparation for offsite disposal.  

All liquid waste discharged from the plant is sampled and analyzed to 

assure that the radiation level in the condenser discharge canal does not 

exceed 10CFR20 limits for drinki ng water.  

The major soluble and insoluble radionuclides anticipated in liquid wastes 

are: 

1H-3 Mo- 99 

Mn-54 1-131 

Co-58 Cs-134 

Co-60 Cs-136 

Y-91 Cs-137 

All liquid release will be continuously monitored during the release into 

and dilution with the condenser discharge. Two valves would be opened to 

provide a discharge path. As the effluent leaves, it will be continuously 

monitored, and if an unexpected increase in radioactivity is sensed, one 

of the discharge valves will be closed automatically by a signal from the 

monitor. The condenser discharge flow rate will be 840,00Ogpor 3.2 xl10
9 

cc per minute. Experience with the design of similar systems has shown 

that the expected concentrations in the discharge canal will be less than 

about 0.02 MPG of 10CFR20 per year of all isotopes. Therefore there is no 

doubt that meeting requirements of 10CFR-20 is assured.
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11. 12. 3 Gaseous Waste Processing

During plant operations, gaseous wastes will originate from: 

a) Degassing reactor coolant discharged to the Chemical and Volume Control 

System holdup tanks.  

b) Degassing reactor coolant and purging the volume control tank prior 

to a cold refueling shutdown.  

c) Displa'cement of cover gases as liquids accumulate in various tanks.  

d) Miscellaneous equipment vents and relief valves.  

e) Sampling operations and automatic gas analysis for hydrogen and oxygen 

in cover gases.  

Most of the gaseous waste is nitrogen cover gas. A small fraction (approxi

mately 3%) is hydrogen removed from the reactor coolant.  

One of two gas compressors is always in operation to maintain an operating 

pressure of 6 to 10 inches of water in components vented to the vent header.  

The standby unit is available to handle peak waste gas conditions. The 

compressor discharges waste gases through a manifold to storage tanks wh~ere 

gases are held for a suitable decay period. When the tank reaches a 

predetermined pressure or activity level, it is isolated and a second tank 

is placed in service, After the gas has undergone sufficient radioactive 

decay, the tank contents are released to the environment throughi the station 

vent at a predetermined controlled rate within radiation limits established 

by lOCFR20. Four tanks are utilized for normal operation, Six smaller 

tanks are provided to accommodate gaseous wastes resulting from cold 

shutdown.
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To release effluent from the waste gas tanks to the environment, two valves 

must be opened deliberately. As the gases leave the Waste Disposal System, 

they are monitored continuously before discharge to the plant vent and 

if an unexpected increase in radioactivity is sensed, one of the discharge 

valves will be closed automatically on signal from the monitor.  

The discharged gaseous effluent will be diluted in the atmosphere due to 

the turbulence in the wake of the containment building in addition to the 

effects of normal dispersion. Using the model for long term dispersion 

as developed in Section 12.3, and evaluating the yearly meteorological 

data from Section 1.6 for various sectors, a worst sector monthly average 

dispersion factor, (X/0), of about 1.63 x 105 sec/in3 has been calculated 
at any point on the site boundary. Using the NPC value for air concentrations 

as outlined in 10 CFR 2.0, and assuming that this worst sector dispersion 

exists in all sectors during the year, the corresponding yearly release 

rate is 570,000 dose equivalent curies of Xe-133. Experience in the design 

of such systems has shown that expected yearly releases will be less than 

0.001 of the number given above. These expected releases would not cause 

on-site exposures to operating personnel in excess of 10CFR20 requirements 

for radiation workers.  

11.1.3 WASTE DISPOSAL SYSTEM COMPONENTS 

11.1.3.1 Reactor Coolant Drain Tank 

The reactor coolant drain tank is a horizontal cylinder with dished heads.  

The tank is made of all-welded austenitic stainless steel.. This tank

serves as a drain collecting point for the Reactor Coolant System and other 

equipment located inside the reactor containment.  

11.1.3.2 Sump Tank and Pump 

The sump tank serves as a collecting point for waste discharged to the 

drain header. It is located at the lowest point in the auxiliary building.
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All floor drains entering this tank contain loop seals. Two floor mounted 

pumps drain this tank. All wetted parts of the pumps are stainless steel.  

The tank is made of all-welded austenitic stainless steel.  

11.1.3.3 Spent Resin StorageTank 

The spent resin storage tank retains spent resin discharged from the mixed 

bed, spent fuel pit and base removal and cation demineralizers. The de

borating demineralizers and evaporator condensate demineralizers are re

generated and therefore will be discharged infrequently. Normally, the 

tank is filled over a long period of time, the contents are allowed to decay 

and then emptied prior to receiving any additional resin. However, the 

contents can be removed at any time, if sufficient shielding Is provided 

for the spent resin shipping vessel. A layer of water is maintained over 

the resin surface to prevent resin degradation due to heat generation from 

decaying fission products. Resin is removed from the tank by first back 

flushing with nitrogen to loosen the resin and then flushing the resin out 

with nitrogen entering the top of the tank. The tank is made of all-welded 

austenitic stainless steel.  

11.1.3.4 Waste Holdup Tank 

This tank collects liquid wastes produced during regeneration of the de

borating demineralizers and evaporator condensate demineralizers, discharge 

from the containment sump, sump tank, and reactor coolant drain tank. The 

tank is made of stainless steel.  

11.1.3.5 Waste Evaporator 

The waste evaporator concentrates dissolved solids in the waste liquid.  

The wasteevaporator is austenitic stainless steel of welded construction 

except for the tubes, which are Admiralty metal.
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11.1. .6 Waste Condensate Tanks

Two tanks collect waste evaporator condensate. Before discharge, the con

tents are sampled and analyzed for radioactivity and purity. If the water 

is sufficiently low in radioactivity, it may be discharged with the con

denser cooling water.. When radioactivity is high, the water is returned 

to the waste holdup tank for reprocessing. These tanks are all-welded stain

less steel.  

11.1.3.7 GaDeaTnk 

Ten welded carbon steel tanks are provided to contain compressed waste gases.  

Four tanks contain waste gases received during normal operation. Six smaller 

tanks are provided to collect gases discharged when the reactor coolant 

is degassed prior to a cold shutdown. After a period of radioactive decay, 

these gases may be released at a controlled rate to the atmosphere through 

the station vent.  

11.1.3.8 Compressors 

Two compressors are provided to maintain the vent header pressure at a slight 

positive pressure. These compressors are of the centrifugal displacement 

type, consisting of a round, multi-blade rotor revolving freely in an 

elliptical casing partially filled with water. The water provides a 

steel between the rotor blade tips and the casing and a heat sink for the 

heat of compression. The compressors are cast iron. Water from the moisture 

separator is cooled and returned back to the compressor, The heat exchangers 

and piping are ferrous or non-ferrous materials as required. The operation 

of the compressors is automatically controlled by the gas manifold pressure.  

11.1.3.9 Baler 

A hydraul ically operated baler equipped with a dust shroud is used to 

compress solid wastes into drums, A 55-gallon drum is used when no shielding
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is required. If required, a 15 or 30 gallon drum is placed inside an empty 

55-gallon drum and the annulus is filled with concrete or other shielding 

material. The baler is operated manually from a local station.  

11.1.3.10 Nitrogen Manifold 

Nitrogen, used as purge gas for the vapor space of various components or 

as cover gas for tanks in which the liquid level may vary, is supplied from 

a dual manifold. A pressure controller automatically switches from one 

manifold to the other to assure a continuous supply of gas.  

11.1.3.11 Hydrogen Manifold 

Hydrogen is supplied to the volume control tank to maintain the specified 

hydrogen concentration in the reactor coolant. The hydrogen is supplied 

from a dual manifold. A pressure controller automatically switches from 

on'e manifold to the other to assure a continuous supply of gas.  

11.1.3.12 Gas Analyzer 

An automatic gas analyzer is provided to eliminate the possibility that 

an explosive mixture of hydrogen and oxygen might accumulate in any of 

the auxiliary system equipment. Upon indication that a gas is approaching 

a hazardous condition, provisions are made to purge the equipment to the 

gaseous waste system with an inert gas, or to isolate the component to prevent 

a hazardous condition from being reached.  

11.1.3.13 Pumps 

Pumps used throughout the system for draining tanks and transferring liquids 

are as follows;
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a) Two reactor coolant drain tank pumps 

b) Two containment sump pum ps 

C) Two sump tank pumps 

d) Two compressor seal water pumps 

e) One waste evaporator feed pump 

f) Two waste evaporator condensate pumps 

The wetted surfaces of all pumps are stainless steel or other materials 

of equivalent corrosion resistance.  

11.1.3.14 Piping and Valves 

Piping carrying liquid wastes is predominately stainless steel while all 

gas piping is carbon steel. Piping connections are welded except where 

flanged connections are necessary to facilitate equipment maintenance. No 

threaded fittings are used in waste piping.  

11.1.3.15 Valves 

All valves exposed to gases are carbon steel. The compressor seal water 

supply and cooling valves are carbon steel. All other valves are stain

less steel. Globe valves are installed with flow over the seats when such 

an arrangement reduces the possibility of leakage.  

Stop valves are provided to isolate equipment for maintenance, to direct 

the flow of fluids through the system, or to isolate storage tanks for 

radioactive decay.  

Relief valves are provided for tanks which might be over pressurized by 

improper operation or component malfunction. Tanks containing wastes which 

are normally of low radioactivity are vented locally. Tanks containing 

higher activity levels and/or hydrogen gas are vented to and dilute in 

the auxiliary building ventilation system and ultimately to the monitored 

plant discharge ,vent.
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11.2 RADIATION PROTECTION

11.2.1 SHIELDING 

Shielding is provided for biological protection against radiation from all 

sources contained in the reactor plant and those associated with refueling 

and maintenance. Maximum radiation doses for plant personnel is limited 

to those specified in AEC regulations. The radiation shielding is further 

designed to permit uninterrupted operation of present and future units on 

this site in the unlikely event that this unit experiences the hypothetical 

loss of coolant accident. These radiation sources are located in the reactor 

vessel, the Reactor Coolant System, and the reactor auxiliary systems. The 

shielding for these sources is divided into four categories according to 

function: primary shield, secondary shield,_fuel handling shield, and auxiliary 

shields.  

11.2.1.1 Primary Shield 

The primary shield is a reinforced concrete structure immediately su4rrounding 

the reactor vessel. It attentuates the nuclear radiation from the reactor 

to a level comparable to the gamma radiation emanating from the reactor 

coolant loops, prevents neutron activation of equipment near the reactor 

and reduces the dose rate from the core to a safe level so that maintenance 

may be performed on Reactor Coolant System components after shutdown.  

The lower portion of the primary shield is a minimum of 6 ft.. thick and 

is an integral part of the main structural concrete support for the reactor 

vessel. It extends upward to join the concrete cavity over the reactor.  

The reactor cavity, which is approximately rectangular in shape, extends 

upward to the operating floor with vertical walls 4 ft. thick, except in 

the area adjacent to fuel handling, where the thickness is increased to 

6 ft. Neutron streaming collars at the reactor coolant piping penetrations, 

will be provided if required.  

Shield cooling will be such as to prevent damage from overheating.
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11.2.1.2 Secondary Shield 

The secondary shiel d, a part of which also serves as the reactor containment, 

consists of a reinforced concrete cylinder and dome and a steel inner 

liner. The secondary shield surrounds the reactor and Reactor Coolant 

System to reduce the radiation from the reactor plant to acceptable 

levels. In the event of loss of reactor coolant biological shielding 

is provided by the concrete structure.  

The lower cylindrical portion of the shield above grade is 7 ft.

6 in. thick, consisting of 4 ft.-6 in. containment shielding and 3 ft.

o in. concrete interior wall and the concrete dome is 3 ft.-6 in.  
thick. This shielding will reduce the radiation intensity at the 

outside surface of the reactor containment to a negligible level during 

normal plant operation and to an acceptable level during maximum hypothetical 

accident conditions at the plant exclusion boundary..  

The concrete walls of the reactor cavity and the refueling canal are 

designed to shield personnel from radiation emanating radially from 

the spent fuel assemblies and control rod clusters during refueling.  

The sections of the wall are 4 and 6 ft. thick. Water in the spent 

fuel pit protects personnel who are above the fuel assemblies and 

control rod clusters during handling operations. The water level 

above the pit floor, ensures sufficient shielding above the fuel assemblies 

and control rods at all times during storage and handling.  

11.2.1.4 Auxiliary Shielding 

Auxiliary shielding is designed to protect personnel in the sampling 

room in the vicinity of the Waste Disposal, Chemical and Volume Control, 

and Auxiliary Coolant Systems. The demineralizers are located below 

grade in the auxiliary building and are provided with 4 ft. of concrete 

shielding. Filters are also located below grade and are provided 

with shielding.
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Other auxiliaries housed in the Primary Auxiliary Building are shielded 

to protect operating and maintenance personnel. The concrete walls and 

floors in this building vary in thickness, depending upon the radiation 

from equipment and piping. In some cases, the concrete block walls are 

removable to allow personnel access to equipment during maintenance periods.  

The radiation level outside of the shielded areas within this building and 

the level outside will not exceed 0.75 millirem per hour in normally occupied 

areas, and will not exceed 2.0 millirem per hour in intermittently occupied 

aras.  

In summary, the principal auxiliary equipment shielding provided is as given 

in Table 11-1.  

TABLE 11-1 

PRINCIPAL SHIELDING OF PLANT 

Estimated Shielding, Ft-In.  

Equipment (Ordinary Concrete) 

Demineralizers 4-0 

Charging Pumps 2-6 
Volume Control Tank 3-6 
Liquid Waste Storage Tanks 2-6 
Gaseous Waste Storage Tanks 3-6 

Dose rates for specified radiation shielding are given in Table 11-2, showing 

the dose rates at various locations, including Indian Point Units No. 1 and 

No. 2.
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TABLE 11-2 

DOSE RATES FOR RADIATION SHIELDING 

Design Power Operation 
mr/hr

Outer surface of containment vessels 
No. 1 and No. 2 facing vessel No. 3 

Opposite surface of containment 
vessels No. 1 and No. 2 

Outer surface of containment 
vessel No. 3 

Operating floor level inside 
containment vessels No. 1 and No. 2 
due to radiation from Unit No. 3 

Property boundary 350 meters from edge of 
containment vessel No. 3

Outside of control room

Inside of control room, Unit #1, 
Unit #2, and Unit #3

Less than 0.75

Negligible

0.75

Negligible

Negligible 

Negligible 

Negligible

Surface of the refueling 
water during refueling

Working stations and intermittently 
manned ground level areas 
(Waste disposal handling equipment 
and valve operating stations.)

Less than 0.75
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11.2.2 RADIATION MONITORING

The Radiation Monitoring System detects, computes, indicates, annunciates, 

and records the radiation at selected locations inside and outside the 

reactor plant and is divided into the following subsystems: 

a) The Operational Radiation Monitoring System consists of chaninels 

which primarily give early warning of a plant malfunction and 

secondarily warn personnel of increasing radiation which might 

result in a radiation health hazard.  

b) The Area Radiation Monitoring System consists of channels which 

primarily warn personnel of increasing radiation that might result 

in a radiation health hazard.  

The Radiation Monitoring System continuously monitors plant effluents and 

various in-plant points selected to provide indication and warning in areas 

where radioactive sources exist and operating personnel are required to be 

present. A single multi-point recorder automatically sequences to provide a 

record of the radioactivity at the various in-plant points. Laboratory 

analysis equipment provides analytical information on the chemical and 

radiochemical contents from the many samples taken throughout and adjacent 

to the plant. Personnel monitors are provided to record integrated exposure 

for all site personnel. The above provides adequate information and warning 

for the continued safe operation of the plant.  

11.2.2.1 Operational Radiation Monitoring System 

This system consists of several channels with detectors located throughout 

the plant. The computing and readout equipment is located in cabinets in 

the control room.  

a) Containment Air Particulate Monitors 

Continuous air samples are taken from the containment atmosphere, 

drawn outside the containment in closed, sealed systems and monitored
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by a scintillation counter filter paper detector assembly. The filter 

paper collects all particulate matter greater than 1 micron in size 

on its constantly moving surface, which is viewed by a photomultiplier

scintillation crystal combination. The air samples are returned to 

the containment after passing through the gas monitor.  

The preamplified detector output is transmitted to a rate meter in 

the Radiation Monitoring System cabinets in the control room. The 

activity is indicated on a meter and recorded by a multipoint recorder.  

High-activity alarm indication is displayed on the control board annunciator 

in addition to the Radiation Monitoring cabinets. Local alarms provide 

operational status of supporting equipment such as the pumps, motors, 

and flow and pressure controllers.  

This monitor will principally detect I131 and has a sensitivity range 

of 10- 9 to 10- 6 microcuries per cubic centimeter.  

b) Containment Gas Effluent-Radio Gas Monitors 

Continuous air samples are taken from the containment atmosphere after 

they pass through the air particulate monitor through a closed, sealed 

system to the gas monitor assembly. The samples flow continuously 

to a fixed shielded volume, where they are viewed by a Geiger-Mueller 

tube. The samples are then returned to the containment.  

The detector output is transmitted to the Radiation Monitoring System 

cabinets in the control room. The activity is indicated by meters 

and recorded by a multipoint recorder. High-activity alarm indications 

are displayed on the control board annunciator in addition to the 

Radiation Monitoring cabinets. Local alarms annunciate the supporting 

equipment's operational status.  

This monitor will principally detect Kr85 and Xe135 and has a sensitivity 

range of 10-6 to 10-3 microcuries per cubic centimeter.
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c) Plant Vent Gas Detector

The plant vent gas detector consists of four, thin-walled, self-quenching 

type Geiger-Mueller tubes (high sensitivity beta-gamma detector) operated 

in parallel together with an impedance matching network.  

The detector output is transmitted to the Radiation Monitoring System 

cabinets in the control room. The activity is indicated by a meter 

and recorded by a multipoint recorder. High activity alarm indications 

are displayed on the control board annunciator in addition to the 

Radiation Monitoring cabinets.  

This monitor will principally detect Kr85 and Xe135 and has a maximum 

sensitivity of 5 x 10- 7 microcuries per cubic centimeter.  

d) Condenser Air Removal Gas Monitor 

This channel receives a continuous air sample from the air removal exhaust 

header and monitors it for gaseous activity which is indicative of an 

unlikely primary to secondary system leak. The sample gas is 

returned to the plant vent.  

The Geiger-Mueller detector output is transmitted to the Radiation 

Monitoring System cabinets in the control room. The activity is 

indicated by a meter and recorded by a multipoint recorder. High

activity alarm indications are displayed on the control board annunciator 

in addition to the Radiation Monitoring cabinets. In the event of high 

activity in the air discharge from the steam jet air ejector, the 

radioactive air will be automatically diverted to the containment building 

interior. Local alarms annunciate the supporting equipment's operational 

status.  

This monitor has a maximum sensitivity of 10- 6 microcuries per cubic 

centimeter for Kr8 5, and Xe1 3 5
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e) Steam Generator Liquid Sample Monitor

This channel monitors the liquid phase of the secondary side of the 

steam generator for activity, which would indicate a primary to secondary 

system leak, providing backup information to that of the condenser air 

removal gas monitor. Samples from each of the four steam generator bottoms 

are mixed in a common header and the common sample is continuously 

monitored by a scintillation counter and holdup tank assembly. Upon 

indication of a high-activity, each steam generator is individually 

sampled in order to determine which unit is leaking. This sampling 

sequence is achieved by manually selecting the desired unit to be 

monitored and allotting sufficient time for sample equilibrium to be 

established. This channel controls valves to shut off the blowdown 

flow in case of excessive radioactivity.  

The detector output is preamplified and transmitted to the Radiation 

Monitoring System cabinets in the control room.  

High activity alarm indications are displayed on the control board 

annunciator, the Radiation Monitoring system cabinets, and in the 

sampling room. The activity of the sample being monitored is indicated 

at the monitor location indicated and recorded by a multi-point recorder 

in the control room.  

The sensitivity range of this monitor is 10 to 10 microcuries 

per cubic centimeter for Co60.  

f) Component Cooling Loop Liquid Monitor 

This channel continuously monitors the component coolant loop of the 

Auxiliary Coolant System for activity indicative of a leak of reactor 

coolant from the Reactor Coolant System, Chemical and Volume Control 

System, Sampling System, and/or the residual heat removal loop of 

the Auxiliary Coolant System. A scintillation counter is inserted 

in an in-line well. The detector assembly output is preamplified
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and transmitted to the Radiation Monitoring System cabinets in the 

control rooms. The activity is indicated on a meter and recorded 

by a multipoint recorder. High-activity alarm indications are displayed 

on-~the control board annunciator in addition to the Radiation Monitoring 

cabinets. The alarm signal also closes the valve in the component 

cooling surge tank vent line to prevent gaseous activity release.  

The sensitivity range of this monitor is 105 to 102 microcuries 

per cubic centimeter for Co 60.  

g) Waste Disposal System Liquid Effluent Monitor 

This channel continuously monitors all Waste Disposal System liquid 

releases from the plant. Automatic valve closure action is initiated 

by this monitor to prevent further release after a high activity is 

indicated and alarmed. A scintillation counter and hold-up tank assembly 

monitors all effluent discharges. The detector assembly output is 

preamplified and transmitted to the Radiation Monitoring System cabinets 

in the control room. The activity is indicated on a meter and recorded 

by a multipoint recorder. High-activity alarm indications are displayed 

on the control board annunciator in addition to the Radiation Monitoring 

cabinets.  

-5 -2 
The sensitivity range of this monitor is 10 to 10 microcuries 

per cubic centimeter for Co 60.  

h) Containment Fan Cooling Water Monitor 

This channel monitors the gross activity of the containment fan cooling 

water by means of a single scintillation detector mounted in a hold

up tank assembly. A small by-pass flow from each of the heat exchangers 

is mixed in a common header and monitored. Upon indication of a high 

activity, each heat exchanger is individually sampled to determine 

which unit is leaking. This sampling sequence is achieved by manually 

selecting the desired unit to be monitored and allotting sufficient 

time for sample equilibrium to be established.
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The preamplified detector output is transmitted to the radiation monitoring 

cabinets in the control room. The activity of the sample being monitored 

is indicated at the monitor location and indicated and recorded in 

the control room.  

High activity alarm indications are displayed on the control board 

annunciator, the radiation monitoring system cabinets, and at the 

monitor location..  

11.2.2.2 Area Radiation Monitoring System 

This system consists of several channels which primarily monitor and indicate 

radiatio levels in various areas of the station.  

Several channels continuously monitor areas such as the control room, con

tainment, radiochemistry laboratory, and auxiliary building for gamma radi

ation with a fixed position G-N tube detector. The detector output is amplified 

and the log count-rate is determined by the integral amplifier at the detector.  

The radiation activity is shown at the detector and is transmitted to the 

Radiation Monitoring System cabinets in the control room where it is indicated 

on a meter and recorded on a multi-point recorder. High-activity alarms 

are displayed on the control board annunciator, the Radiation Monitoring 

cabinets and at the detector location.  

The range of the area monitors is 0.1 milliroentgen per hour to 10 roentgen 

per hour.  

The control board annunciator provides a single window which alarms for 

any channel being alarmed. Verification of which channel has alarmed is 

done at the Radiation Monitoring System cabinets.
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the environmental 
coolant accident is found 
and Supplement 7, Question 5.

The section on effectiveness of spray system for 
iodine cleanup is superseded by Appendix 6A found 
in Supplement 1, Item 14 (c-2.0-4.3).  

Supplement 8

PageSection

Further information on rod drop protection is 
found in Supplement 1, Item 2(1-11).  

Further information on the fuel handling accident 
is found in Supplement 1, Item 16 (E-4.3).  

The analysis of a steam generator tube rupture has 
been superseded by Item 2(2-5) and Items 16 (E-3.2) 
and 16 (E-3.3) of Supplement 1.  

The analysis for rupture of a steam pipe has been 
superseded by Items 16 (E-34), 16 (E-3.5), 16 (-.) 
16 (E-3.7) and 16 (E-3.8).  

The rod ejection analysis is further described in, 
Supplement 1, Item 2 (1-11) and Supplement 7, 
Question 4.  

The material on pages 12-28 through 12-34 (exclud-Ing' 
section 12.3.2.4) has been superseded by Supplement 1, 
Items A16 (E-5.0) and 16 (E-5.1) through 16 (E-5.5).  

Additional information in the blowdown forces 
program is found in Item 4, pages 28 through 30 of 
Supplement 1.  

The analysis of section 12.3.2.6, pages 12-41 through 
46 superseded by items A 16 (E-5.0) pages 66 through 
106, Item 2 (2-7), and 16 (E-6.1 through 6.6) of 
Supplement 1.

Additional information on 
consequences of a loss of 
in Supplement 1, Item 7.2


