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TECHN'ICAL SPECIFICATIONS

1 DEFINITIONS 

The following used terms are defined f or uniform interpretation of the 

specifications-.  

1.1 a. Rated Power 

A steady state reactor thdrmal power of 2758 MWT.  

b. Thermal Power 

The total core heat transfer rate from the fuel to the coolant.  

1.2 Reactor Operating Conditions 

1.2.1 Cold Shutdown Condition 

When the reactor is subcritical by at least 1% A k/k and T v 

is < 140 0F.  

1.2.2 Hot Shutdown Condition 

When the reactor is subcritical, by an amount greater than or 

equal to the margin as specified in Technical Specification 3.10 

and T is > 5470F.  
avg 

1.2.3 Reactor Critical 

When the neutron chain reaction is self-sustaining ~and-k =1.0.  
eff 

1.2.4 Power Operation Condition 

When the reactor is critical and-the neutron flux power range 

instrumentation indicates greater than 2% of rated power.



1.2.5 Refuelifig Operation Condition 

Any operation involving movement of core components when the vessel 

head is completely unbolted.  

1.3 Operab le 

A system or component is operable when it is capable of performing 

its intended function within the required range.  

1.4 Protective Instrumentation Logic 

1.4.1 Analog Channel 

An arrangement of components and modules as required to generate 

a single protective action signal when required by a plant condition.  

An analog channel loses its identity where single action signals 

are combined.  

1.4.2 Logic Channel 

A group of relay contact matrices which operate in response to the 

analog channels signals to generate a protective action signal.  

1.5 Degree of Redundancy 

The difference between the number of-operable channels and the 

number of channels which when tripped will cause an automatic 

system trip.  

1.6 Instrumentation Surveillance
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1.6.1 Channel Check 

A qualitative determination of acceptable operability by ob

servation of channel behavior during operation. This determina

tion shall include comparison of the channel with other independent 

channels measuring the same variable.  

1.6.2 Channel Functional Test 

Injection of a simulated signal into the channel to verify that 

it is operable, including alarm and/or trip initiating action.  

1.6.3 Channel Calibration 

Adjustment of channel output such that it responds, with accept

able range and accuracy, to known values of the parameter which 

the channel measures. Calibration shall encompass the entire 

channel, including alarm or trip, and shall be deemed to include 

the channel functional test.  

1.7 Containment Integrity 

Containment integrity is defined to exist when: 

a. The required non-automatic containment isolation valves are 

closed and blind flanges are properly irfstalle d'.  

b. The equipment door is properly closed.  

c. At least one door in each- personnel air lock is properly 

closed.  

d. The required automatic containment isolation valves are operable 

or closed.  

e. The co ntainmen t leakage satisfies Specification 4.4.



1. Abnormal Occurrence 

An abnormal occurrence is defined as:

a. The occurrence of any plant 

safety system setting.  

b. The occurrence of any plant 

condition of operation.  

c. Abnormal degradation of one 

are designed to contain the 

from the fission process.

condition exceeding a limiting 

c ondition violating a limiting 

of the several boundaries which 

radioactive Thaterials resulting

d. occurrences which could render an engineered safety feature 

system incapable of performing its intended safety function.  

e. Uncontrolled or unanticipated change in reactivity greater than.  

1% A k/k.  

f. Observed inadequacies in either the completeness or implementa

tion of administrative or procedural controls such that the 

existence or development of an unsafe condition in connection 

with the operation of the reactor was only fortuitously avoided.  

Quadrant Power Tilt 

The difference between nuclear-power in any.-core quadrant and the 

average in all quadrants, where- the average in all quadrants is 

the reactor power level inpbrcent of rated power.

1- 4
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2 'SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMIT, REACTOR CORE 

Applicability 

Applies to the limiting combinations of thermal power, Reactor Coolant 

System pressure and coolant temperature during four-loop operation.  

Objective 

To maintain the integrity of the fuel cladding.  

Specification 

The combination of thermal power level, coolant pressure, and coolai~t 

temperature shall not exceed the limits shown in Figure 2.1-1. The safety 

limit is exceeded if the point defined by the combination of Reactor Coolant 

System average temperature and power level is at any time above the appropriate 

pressure line.  

Basis 

To maintain the integrity of the fuel cladding and prevent fission product 

release, it is necessary to prevent overheating of the cladding under 

all operating conditions. This is accomplished by operating the hot region 

of the core within the nucleate boiling regime of heat transfer, wherein 

the heat transfer coefficient is very large and the clad surface temperature 

is only a few degrees Fahrenheit above'the coolant saturation temperature.  

The upper boundary of the nucleate boiling regime is termed departure 

from nucleate boiling (DNB) and at this point there is a sharp reduction 

of the heat transfer coefficient, which would result in high clad temperatures 

and the possibility of clad failure. DNB is not, however, an observable 

paramieter during reactor operation. Therefore, the observable parameters:

2.1-1



thermal power, reactor coolant temperature and pressure have been related 

to DNB through the W-3 DNB correlation. The W-3 DNB correlation has been 

d eveloped to predict the DNB flux and the location of DNB for axially 

uniform and non-uniform heat flux distributions. The local DNB heat flux 

ratio, DNBR, defined as the ratio of the heat flux that would cause DNB at a 

particular core-location to the local heat flux., is indicative of the 

margin to DNB. The minimum value of the DNBR during steady state operation, 

normal operational transients, and-anticipated transients is limited to 

1.30. This corresponds to a 95%.probability at a 95% confidence level 

that DNB will not occur and is chosen as an appropriate margin to DN3 

for all operating conditions. (1 ) 

The curves of Figure 2.1-1 represent the loci of points of thermal power, 

coolant system pressure and average temperature for which the DNBR is 

no less than 1.30. The area of safe operation is below these lines;--

The curves are based on the following nuclear hot channel factors: (2 ) 

F =3.12 
q 

F N=1.75 
AH 

Thes e limiting hot channel factors are higher than those calculated at 

full power for the range from all control rods fully withdrawn to maximum 

allowable control rod insertion. ()The control rod insertion limits 

are covered by Specification 3.10. Higher hot channe[ factors could occur 

at lower power levels because additional control rods are in the core.  

However, the control rod insertion limits dictated by Figure 3.10-1 insure 

that the DNBR is always greater at partial power than at full power.
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The hot channel factors are also sufficiently large to account for the 

degree of malpositioning of part-length rods that is allowed before the 

reactor trip set points are reduced and rod withdrawal block and load 

runback may-be required. (2 ) Rod withdrawal block and load runback occurs 

if reactor trip setpoints are approached within a fixed limit.  

The Reactor Control and Protection System is designed to prevent any anticipated 

combination of transient conditions that would result in a DNBR of less 

than1.0(4 

References 

(1)FSAR Section 3.2.2 

(2) FSAR Section 3.2.1 

~FSAR Technical Specification 3.10 

(4) FSAR Section 14.1.1
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2.2 SAFETY LIMIT: REACTOR COOLANT SYSTEM PRESSURE

Applicability 

Applies to the maximum limit on Reactor Coolant System pressure.  

Obj ective 

To maintain the integrity of the Reactor Coolant System and to prevent 

the release of excessive amounts of fission product activity to the coolant.  

Specification 

The Reactor Coolant System pressure shall not exceed 2735 psig with 
fuel 

assemblies installed in the reactor vessel. -

Basis 

The Reactor Coolant System~l serves as a barrier preventing radionuclides 

contained in the reactor coolant from reaching the atmosphere. 
In the 

event of a fuel cladding failure the Reactor Coolant System is the 
primary 

barrier against the release of fission products. By establishing a system 

pressure limit, the continued integrity of the Reactor Coolant System is 

assured. The maximum transient pressure allowable in the Reactor Coolant 

System pressure vessel under the ASME Code, Section III is 110% 
of design 

pressure. The maximum transient pressure allowable i n the-Reactor Coolant 

System piping, valves and fittings under USAS -Section B31.l1 is 120% of 

design pressure. Thus, the safety limit of 2735 psig (110% of design 

pressure) has been established.

2.2-1
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The se tting of the power operated relief valves (2335 psig) ()and the 

reactor high pressure trip (2385 psig) ()have been est ablished to assure 

that the Reactor Coolant System pressure limit is never reached and that 

the system pressure does not exceed the design limits of the fuel cladding.  

In addition, th & Reactor Coolant System safety valves ()are sized to 

prevent system pressure from exceeding the design pressure by more than 

10 percent (2735 psig) in accordance with Section III of the ASME Boiler 

and Pressure Vessel Code, assuming complete loss of load without a--direct 

reactor trip or any other control, except that the safety valves on the 

secondary plant are assumed to open when the steam pressure reaches the 

secondary plant safety valves settings.  

As an assurance of system integrity, all components in the system are 

hydrotes ted at 3110 psig prior to initial operation.(4 

References

Section 4 

Table 4.1-1 

Sectioii 4.3.4 

Section 4.3.3

4. - -

2.2-2

FSAR 

FSAR 

FSAR 

FSAR



2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION

Applicability 

Applies to trip settings for instruments monitoring reactor power and 

reactor coolant-pressur e, temperature, flow, and'pressurizer level.  

Objective 

To provide for automatic protective action such that the principal process 

variables do not exceed a safety limit.  

Specification

1. Protective instrumentation 

follows: 

A. Startup protection 

(1) High flux, power 

power.  

B. Core limit protection

(1) High flux, power 

power.

for reactor trip settings shall be~as

range (low set point) - <25% of rated

range (high set point) - <109% of rated

(2) High pressurizer pressure-, <2385 psig.  

2.3 -1
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(3) Low pressurizer pressure - >1700 psig.  

(4) Overtemperature AT 

< AT [K - K (T -VT) + K( (P- P)- f (AI) 
- 1 23 

where 

AT 0= Indicated AT at rated power 

T = Average temperature, *F 

T'= 570*F 

P = Pressurizer pressure, psig 

P' = 2235 psig 

K < 1.21 

K > 0.0121 

K 3< 0.00056 

and f(AI) is an even function of the indicated difference between 

top and bot tom detectors of the power-range nuclear ion-chambers; 

with gains to be selected based on measured instrument response 

during plant startup tests such that: 

(a) for (q - within +20%, where qtadqbare the percent 

power in the top and bottom halves of the core respectively, 

and qt+ qbis total core power in percent of rated power, 

f(AI) =0.  

(b) for each percent that th e magnitude of (q - q b) exceeds 

+20% the Delta-T trip set- point shall..be automatically reduced 

by 0.02.
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(5) Overpower AT 

<AT [K( K 5 6L (T V T) -f (AIT 

where 

-AT = Indicated AT at rated power 
0 

T = Average temperature, OF 

Tv = Indicated T at nominal condition at rated power, OF 
avg 

K 4 < 1.10., for decreasing average temperature 

K 5 0.1.88, for increasing average temperature 

K 6 > 0.0019 for T>T'; K 6 for T<T' 

f(AI) as defined in (4) above, 

(6) Low reactor coolant loop flow 

(a) >90% of normal indicated loop flow 

(b) Low reactor coolant pump frequency -> 57.5 cps 

(7) Undervoltage - >70% of normal voltage 

C. Other reactor trips 

(1) High pressurizer water level ->92% of span 

(2) Low-low steam generator water level ->5% of nartow range 

instrument span
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2. P'rotective instrumentation settings f or reactor trip interlocks* 

shall satisfy the following conditions: 

A. The reactor trips on low pressurizer pressure, high pressurizer 

level, and low reactor coolant flow for two or more loops shall 

be unblocked when: 

1) Power range nuclear flux > 10% of rated power, or 

2) Turbine first stage pressure > 10% of rated power.  

B. The single loop loss of flow reactor trip shall be unblocked 

when: 

Power range nuclear flux > 75% of rated power.  

Basis 

The high flux reactor trips provide redundant protection in the power 

range for a power excursion beginning from low power. This trip was used 

in the safety analysis.(') 

The power range nuclear flux reactor trip high set point protects the 

reactor core against reactivity excursions which are too rapid to be protected 

by temperature and pressure protective circuitry. The prescribed set point, 

with allowance for errors, is consistent with the trip point assumed in 

the accident analysis. (2) 

The high and low pressure reactor tripslitthprsueanenwic 

reactor operation is permitted. The high pressurizer pressure reactor 

trip is backed up by the pressurizer code safety valves for overpressure 

protection, and is therefore set lower than the set pressure for these 

valves (2485 psig). The low pressurizer pressure reactor trip also trips 

the reactor in the unlikely event of a loss of coolant accident.~4
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The ov ertemperature Delta-T reactor trip provides core protection against 

DNB for all combinations of pressure, power, coolant temperature, and 

axial power distribution, provided only that (1) the transient is slow 

with respect to piping transit delays from the core to the temperature 

de tectors (about 4 seconds) (5 and (2) pressure is within the range between 

the high and low pressure reactor trips. With normal axial power distribution, 

the reactor trip limit, with allowance for errors (), is always below 

the core safety limit as shown on Figure 2.1-1. If axial peaks are greater 

than design, as indicated by difference between top and bottom power range 

nuclear detectors, the reactor trip lim-it is automatically reduced. 
6 )(7 ) 

The overpower Delta-T reactor trip prevents power density anywhere in 

the core from exceeding 112% of design power density, as described in 

Section 7.2.3 and 14.1.2 and includes corrections for axial power distri

bution, change in density and heat capacity of water with temperature, 

and dynamic compensation for piping delays from the core to the loop temperature 

detectors. The specified set points meet this requirement and include 

allowance for instrument errors.(2 

The low flow reactor trip protects the core against DNB in the event of 

a loss of one or two reactor coolant pumps. The undervoltage reactor 

trip protects the core against DNB in the event of a loss of two or more 

reactor coolant pumps. The set points specified are consistent with the 
(8) 

values used in the accident analysis. The low frequency reactor coolant 

pump trip also protects against a decrease in flow. The specified set 

point assures a reactor trip signal by opening the reactor toolant pump 

breaker before the low flow trip point is reach7&d.  

The high pressurizer water level reactor trip protects the pressurizer 

safety valves against water relief. The specified_-set point allows margin 

for instrument error and transient overshoot in level beforethe reactor 

trips.
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The low-low steam generator water level reactor trip protects against 

postulated loss of feedwater ac cidents. The specified set point assures 

that there will be sufficient water inventory in the steam generators 

at the time of trip to allow for starting delays for the Auxiliary Feedwater 

System.(9 

Specified reactor trips are blocked at low power where they are not required 

for protection and would otherwise interfere with normal plant operations.  

The prescribed set point at which these trips are unblocked assures their 

availability in the power range where needed. The prescribed set point 

for unblocking of the single loop loss of flow reactor trip assures that 

the power-to-flow ratio acceptable for four loop operation will be maintained 

in the eveftt of loss of flow in one loop.  

References 

(1) FSAR 14.1.1 

(2) FSAR 14.1.2 

(3) FSAR 14.2.6 

(4) FSAR 14.3.1 

(5) FSAR 14.1.2 

(6) FSAR 7.2 

(7) FSAR 3.2.1 

(8) FSAR 14.1.6 

(9) FSAR 14.1.9 

46, 
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3 LIMITING CONDITIONS FOR OPERATION

REACTOR COOLANT SYSTEM

Applicability 

Applies to the operating status of the Reactor Coolant System.  

Objective 

To specify those limiting conditions for operation of the Reactor 

Coolant System which must be met to ensure safe reactor operation.  

Specification 

A. OPERATIONAL COMPONENTS 

1. Coolant Pumps 

a. At least one reactor coolant pump or one residual heat 

removal pAump in the Residual Heat Removal System shall 

be in operation when a reduction is made in the boron 

concentration of the reactor coolant.  

b. When the reactor is critical and above 2% rated power, 

except for natural circulation tests,' at least two reactor 

coolant pumps shall be in operation.  

2. Steam Generator 

One steam generator shall be capable of performing its heat 

transfer function whenever the reactor is critical and the 

average coolant temperature is above 350*F.

3.1-1



3. Safety Valves

a.. At least one pressurizer code safety valve shall be operable 

whenever the reactor head is on the vessel.  

b.. ---All pressurizer code safety valves shall be operable whenever 

the reactor is critical.  

Basis 

When the boron concentration of the Reactor Coolant Syst~tn is to be reduced 

the process must be uniform to prevent sudden reactivity changes in the 

reactor. Mixing of the reactor coolant will be sufficient to maintain 

a uniform boron concentration if at least one reactor coolant pump or 

one residual heat removal pump is running while the change is taking place.  

The residual heat removal pump will circulate the primary system volume 

in approximately one half hour. The pressurizer is of no concern because 

of the low pressurizer volume and because the pressurizer boron concentration 

will be higher than that of the rest of the reactor coolant.  

Heat transfer analyses show that reactor heat equivalent to 10% of rated 

power can be removed with natural circulation only( .
1 ); hence, the specified 

upper limit of 2% rated power without operating pumps provides a substantial 

safety factor.  

Each of the pressurizer code safety valves is designed to fThlieve 408,000 

lbs. per hr. of saturated steam at the valve s.et point. Below approximately 

350*F and 450 psig in the Reactor Coolant,.System, the .Residual Heat Removal 

System can remove decay heat and thereby control system temperature and 

pressure. (2
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If no residual heat were removed by any of the means available the amount 

of steam which could be generated at safety valve relief pressure would 

be less than half the valves' capacity. One valve therefore provides 

adequate protection for over-pressurization.  

Reference 

1) FSAR Section 14.1.6 

2) FSAR Section 9.3.1
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B. HEATUP AN~D COOLDOWN 

1. The reactor coolant pressure and the system heatup and cooldown 

rates (with the exception of the pressurizer) shall be limited 

in accordance with Figure 3.1-1 and Figure 3.1-2, and are as 

follbws: 

Heatup: 

a. For temperatures at or below DTT + 10*F the rate shall 

not exceed 40'F/hr.  

b. For temperatures above DTT + 10*F the rate shall not exceed 

100 0F/hr.  

Coo ldown: 

a. Allowable combinations of pressure and temperature-for 

a specific cooldown rate are below and to the right of 

the limit lines for that rate as shown on Figure 3.1-2.  

This rate shall not exceed 50'F/hr for temperatures at 

or below DTT + 10*F. The limit lines for cooling rates 

between those shown in Figure 3.1-2 may be obtained by 

interpolation.  

b. For temperatures above DTT + 10*F thd rate shall not exceed 

100 0 F/hr.  

2. The secondary side of the steam generator must not be pressurized 

above 200 psig if the temperature of the vessel is below 70'F.  

3. Pressurizer 

The heatup and cooldown rates shall not exceed 2000F/hr. The 

temperature differeiice between 't he pressurizer liquid and the 

coolant in the reactor outlet leg of loop No. 4 shall not exceed 

2000 F.  
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4. Figures 3.1-1 and 3.1-2 shall be updated periodically in accordance 

with the following criteria and procedure s, before the calculated 

exposure of the vessel exceeds the exposure for which the figures 

apply.  

a. -- The "mtax. for 500*F t' curve in Figure .4.2-9 of the FSAR 

shall be used to predict the increase in transition temperature 

based on integrated power unless measurements on the irradiation 

specimens show increases above and to the left of the 

predicted curve, in which case a new curve having the 

same slope as the original shall be constructed such 

that it is above and to the left of all the applicable 

data points.  

b. At or before the end of the integr ated power period-f-or-

which Figures 3.1-1 and 3.1-2 (either as shown, or updated 

if appropriate) apply, the limit lines on the figures 

shall-be updated for a new integrated power period-as 

follows. The total integrated reactor thermal power from 

st artup to the end of the new period shall be converted 

to an equivalent integrated neutron exposure. For this 

plant, 1.61.x 10 6thermal megawatt days of operation is 

equivalent to 1.2 x 10 18neutrons/cm 2> 1 Mev. The predicted 

transition temperature increase for the end of the new 

period shall then be obtained from Figure 4.2-9 of the 

FSAR using the curve specified by 4a above;-

C. The limit lines in Figures 3.1-1 and 3.1-2 shall be moved 

parallel to the temperature axis (horizontally) in the 

direction of increasing temperature a distance equivalent 

to the transition temperature increase from .4b less the' 

increment used for the end of the present 'period (for 
6 

the end of the first 1.61 x 10 thermal megawatt days 

of operation, the transition temperature increase is 46*F.)
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This will result in the constant temperature (vertical) 

portion of the limit lines being at the projected DTT 

+ 10'F. The sloping portions of the limit lines shall 

extend at constant slope to a temperature 190'F below 

DTT. At still lower temperatures, the limit lines shall 

-Thbe parallel to the temperature axis (horizontal) and shall 

intersect the sloping portions of the limit lines at DTT 

190 0F.  

Basis 

All components in the Reactor Coolant System are designed to withstand 

the effects of the cyclic loads due to reactor system temperature and 

pressure changes.~1 These cyclic loads are introduced by normal unit 

load transients, reactor trips, and startup and shutdown operation. The 

number of thermal and loading cycles used for design purposes are shown 

in Table 4.1-8 of the FSAR. During unit startup and shutdown, the rates 

of temperature and pressure change s are limited. The maximum plant heatup 

and cooldown rate of 100*F per hour is consistent with the design -number 

of cycles and satisfies stress limits for cyclic operation.(2 

The reactor vessel plate opposite the core has been purchased to a specified 

Charpy V-notch test result of 30 ft-lb or greater at a nil-ductility transition 

temperature (NDTT) of 40*F or less. The material has been tested to verify 

conformity to specified requirements and the actual NDTT value of 20*F 

has been determined. In addition, this plate has been 100 percent volumetrically 

inspected by ultrasonic test using both longitudinal and shear wave methods.  

The remaining material in the reactor vessel,.and other Reactor Coolant 

System components, meets the appropriate design code requirements and 
(3) 

specific component function.  

As a result of fast neutron irradiat ion in the region of the core, there 

will be an increase in the NDTT, with nuclear operation. The techniques 

used to measure and predict the integrated fast neutron (E > 1 Mev) fluxes 

at the sample location are described in Appendix 4A of the FSAR. The 

calculation method used to obtain the maximum neutron (E > 1 14ev) exposure 

of the reactor vessel is'identical to that described for the irradiation 

samples.
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Since the neutron spectra at the samples and vessel inside radius are 

identical, the measured transition shift for a sample can be applied 

with confidence to the adjacent section of reactor vessel for some later 

stage in plant life. The maximum exposure of the vessel will be 

obtained from the measured sample exposure by appropriate application 

of the calculated azimuthal neutron flux variation.  

The maximum integrated fast neutron (E > 1 14ev) exposure of the vessel 

is comp .uted to be 2.4 x 10 19n/cm 2for 40 years operation at 80 percent 

(3) 
load factor. The predicted NDTT shift for an integrated fast neutron 

19 c 2 
(E > 1 14ev) exposure of 2.4 x 10- n/c is 2380F, the value obtained 

from the curve shown in Figure 4.2-9 of the FSAR for 
550*F irradiation. (

3 ) 

The actual shift in NDTT will be established periodically during plant 

operation by testing vessel material samples which are irradiated cumulatively 

by securing them near the inside wall of the vessel in the core areb:;' 

To compensate for any increase in the NDTT caused by irradiation, the 

limits on the pressure-temperature relationship are periodically changed 

to stay within the stress limits during heatup and cooldown.  

During the first two years of reactor operation, a conservatively high 

estimate of the energy output is 1.61 x.10O thermal megawatt days, which 

is equivalent to 584 day at 2758 M4t. The projected fast neutron exposure 

of the vessel for this interval of operation is 1.2 x 10 18n/cm 2and 

the corresponding NDTT shift is 46*F, based on the curve shown in Figure 

4.2-9 of the FSAR for 550'F irradiation. Thus, for this interval, the 

upper limit to the NDTT is 660F. The corresponding Design..Transition 

Temperature, defined as NDTT + 60
0F, 4 is 126*-F.  

The stress allowed in the vessel in rel'aLtion to operation below N\DTT and 

DTT (NDTT + 60) -to preclude the possibility of brittle failure. are: 

1. At DTT; a maximum stress of 20% yield 

2. From DTT to DTT minus 200'F; a maximum stress decreasing from 

20% to 10% yield 

3. 'Below DTT minus 200OF; a maximum stress of 10% yield
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These limits are based on the data reported by Kibara and Masubichi (Effect 

of Residual Stress on Brittle Fracture, April 1959, Welding Journal Volume 

38) and Robertson (Propagation from Brittle Fracture in Steel, Journal 

of the Iron and Steel Institute, 1953), which show that if the stresses 

are maintained within the above limits, brittle fracture does 
not occur.(5 

The limit lines in Figures 3.1-1 and 3.1-2 are based on these stress limits 

and contain allowances for the 10*F margin between actual and measured 

temperature and 50 psi margin between actual and measured pressure..  

During cooldown, the thermal stress varies from tensile at the inner wall 

to compressive at the outer wall. The internal pres sure superimposes 

a tensile stress on this thermal stress pattern, increasing the stress 

at the inside wall and relieving the stress at the outside wall. Therefore 

the limiting stress always appears at the inside wall, so the limit'line

has a direct dependence on cooldown rate. This leads to a family of curves 

for cooldown, as shown on Figure 3.1-2.  

For heatup, the thermal stress is reversed and the location of the limiting 

stre ss is A function of the heatup rate. The limit lines no longer bear 

the simple relationship to heatup as they do to cooldown rate. The single 

line shown on Figure 3.1-1 bounds all limit lines for heatup rates up 

to 40'F per hour for temperatures at or below 136*F, and 100'F per hour 

above 136*F(DTT + 10*F).  

The NDTT shift and the magnitudes of the thermal and pressure stresses 

are sensitive to integrated reactor power and iot to instantaneous power 

level. Figures 3.1-1 and 3.1-2 are applicable to thermal ratings up to 

2758 MWt.  

6 

Further operation of the reactor beyond 1.61 x 10 MWt days .will result 

in further shift of the NDTT. The basis for revision of the-curves will 

be as noted in Specification 3.1.B-4.
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The bas is f or revising these figures, as given in Specification 7, is 

in accordance with the stress limits defined above and inclusion of a 

margin for a 10'F error in measured temperature, and a 60 psi error in 

measured pressure.  

Figures 3.1-1 and 3.1-2 define stress limitations only. For normal operation 

other inherent plant characteristics, e.g., pump parameter or pressurizer 

heater capacity, may limit the heatup and cooldown rates that can be achieved 

over certain pressure ranges.  

The heatup and cooldown rate of 10'F per hour for the steam generator 

is consistent with the remainder of the Reactor Coolant System, as discussed 

in the first paragraph of the Basis. The stresses are within acceptable 

limits for the anticipated usage. A maximum temperature difference of 

200*F between the pres'surizer and Reactor Coolant System is s pecifie~d 

to maintain thermal stresses within the surge line 
below design limits.(6 

Temperature requirements for steam generator correspond with the measured 

NDT for the shell.  

References: 

(1) FSAR, Section 4.1.5 

(2) ASME Boiler and Pressure Vessel Code, Section III,. N-415 

(3) FSAR, Section 4.2.5 

(4) ASME Boiler and Pressure Vessel Code, Section III, N-331 

(5) FSAR, Section 4.3.1 

(6) FSAR, Section 4.4.1
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C. 11INIMUM TEMPERATURE FOR CRITICALITY

1. Except during low power physics tests, the reactor shall not 

be made critical at any temperature above which the moderator 

temperature coefficient is positive.  

2. In no case shall the reactor be made critical below DTT +10
0F, 

where the value of DTT+100F is as determined in part B of this 

specification.  

3. When the reactor coolant temperature is below the minimum temperature 

specified mnl. above, the reactor shall be subcritical by 

an amount equal to or greater than the potential reactivity 

insertion due to depressurization.  

Basis: 

During the early part of the initial fuel cycle, the moderator temperature 

coefficient is calculated to be slightly positive at coolant temperatures 

below the power operating range. (1)(2) The moderator coefficient at low 

temperatures will be most positive at the beginning of life of the initial 

fuel cycle, when the boron concentration in the coolant is the greatest.  

Later in the life of the initial fuel cycle and during subsequent reload 

fuel cycles, the boron concentrations in the coolant will be lower and 

the moderator coefficients will be either less positive or will be negative.  

At all times, the moderator coefficient is negative i~n the, power operating 

(1)2 
range. )()The maximum temperature at which the moderator coefficient 

is positive, at the beginning of life of-the initial fuel cycle, with 

all control rods withdrawn, will be determined during pre-operational 

physics tests. When control rods are -'nserted, the temperature at which 

the moderator coefficient becomes negative is. lower, so that at the temperature 

determined during the physics tests with the operational control rod program 

the temperature coefficient will be negative.
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The re quirement that the reactor is not to be made critical when the moderator 

coefficient is positive has been imposed to prevent any unexpected power 

excursion during normal operations as a result of either an increase of 

moderator temperature or decrease of coolant pressure. This requirement 

is waived during low power physics tests to permit measurement of reactor 

moderator coefficient and other physics design parameters of interest.  

During physics tests, special operating precautions will be taken.  

The requirement that the reactor is not to be made critical below DTT 

+ 10*F provides increased assurance that the proper relationship between 

reactor coolant pressure and temperature will be maintained during system 

heatup and pressurization whenever the reactor vessel is in the nil-ductility 

temperature range. Heatup to this temperature will be accomplished by 

operating the reactor coolant pumps.  

If the shutdown margin specified in .-3._l.C-3_ is maintained, there is no 

possibility of an accidental criticality as a result of a decrease of 

coolant pressure.  

References: 

1. FSAR Table 3.2;1-1 

2. FSAR Figure 3.2.1-9-
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D. MAXIMUM REACTOR COOLANT ACTIVITY

Specification 

1. The total specific activity of the reactor coolant excluding tritium 

due to nuclides with half-lives of more than 30 minutes, shall not 

exceed 60/E iaCi/cc, whenever the reactor is critical or the average 

reactor coolant temperature is greater than 500'F. (Eis the average 

sum of the beta and gamma energies per disintegration in Mev.) 

2. If the limit of 1, above is not satisifed, the'reactor shall be 

shut down and cooled to 500*F or less within 4 hours after detection.  

Basis 

The specified limit provides protection to the public against the potential 

release of reactor coolant activity to the atmosphere, as demonstrated by 

the following analysis of a steam generator tube rupture accident.  

Rupture of a steam generator tube would allow a portion of the reactor 

coolant activity to enter the secondary system. The major portion of 

this activity is noble gases which are diverted to the containment within 

a few seconds after the air ejector monitors high activity signal. The 

activity release to atmosphere is not significant.  

In the event the air ejector discharge is not diverted to the containment 

a portion of the reactor coolant noble gas activity would be released 

to the atmosphere through the secondary,.,system. Activity could continue 

to be released until the operator would reduce the primary system pressure 

below the lowest setpoint of the secondary relief Valves and could isolate 

the faulty steam generator. The worst credible set of circumstances is 

* considered to be a double-ended break of a single tube, with the air 

*ejector discharging to the atmosphere, followed by isolation of the faulty 

steam generator by the operator within 30 minutes after the event. Assuming 

the full differential pressure across thegsteam generator, approximately 
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one-eighth of the total reactor coolant could be released to the Steam 

and Feedwater System in 30 minutes. (1) 

The limiting off-site dose is the whole-body dose resulting from immersion 

in the cloud containing the released activity. Radiation would include 

both gamma and-beta radiation. The gamma dose is dependent on the finite 

size and configuration of the cloud. However, the analysis will employ 

the simple -model of a semi-infinite cloud, which gives an upper limit 

to the potential gamma dose. The semi-infinite cloud model is applicable 

to the beta dose, because of the short. range of beta radiation in air.  

The effectiveness of clothing as shielding against beta radiation is neglected 

and therefore the analysis model also gives an upper limit to the potential 

beta dose.  

The combined gamma and beta dose from a semi-infinite cloud is give~ii-bV: 

10 -11 
Dose (re -, 8/ X/q (3.7 x 10 ).(1.33 x 10 )1 

Where: E= average energy of betas and gammas per disintegration (Niev/dis) 

A = primary coolant activity (60/E Ci/m, 3 

3;V 
V -p'rimary coolant volume (357 in) 8- is volume of coolant 

released 

X/Q = 7.5 x 104 sec/rn3 , the 0-2 hr. dispersion co efficient at the 

site boundary (
2 ) 

3.7 x.1O1 dis/sec = 1 curie 

1.33 x 10-11 rem/Mw/rn3 

The resulting dose is 0.5R at the site-boundary.  

If the air ejector discharge is diverted to the containment, the only activitv 

released to atmosphere is that contained in the steam flows to the turbine 

gland seal (5000 lb). For this case the activity release to atmosphere 
hr 

during the 30 minute period would be 1.1% of the values given above. It
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is concluded that a tube rupture accident would not result in significant 

,adiation exposure.  

The basis for the 500'F temperature contained in the specification 

is that saturation pressure corresponding to 500'F, 680.8 psia, is 

well below the~pressure at which the atmospheric relief valves on the 

secondary side would be actuated.  

'References 

(1) ~FSAR Table 9.2-5 

(2) FSAR, Section. 11.1.3 

(3) FSAR Table 14.2,4 

(4) FSAR Table 2.7.3
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E. MAMUM REACTOR COOLANT OXYGEN AND CHLORIDE CONCENTRATION

Specification 

1. The concentration of oxygen in the reactor coolant at normal operating 

condition.'s shall not exceed 0.10 ppm.  

2. The concentration of chloride in the teactor coolant at normal operating 

conditions shall not exceed 0.15 ppm.  

3. If the oxygen concentration and the chloride concentration of the 

reactor coolant simultaneously exceed the limits given in 1) and 

2) respectively, corrective action is to be taken immediately to 

return the system to within normal operation specifications. If 

the normal operational limits are not achieved within 12 hours, 

the reactor is to be brought to a hot shutdown condition. If the 

system is not brought to within specifications within an additional 

12 hour period, the system is to be brought to a cold shutdown condition, 

and the. cause of the out-of-specification operation ascertained 

and corrected.  

Basis 

By maintaining the oxygen and chloride concentration in the reactor coolant 

within the limits as specified by El), 2) and 3), the integrity of the 

Reactor Coolant System is assured under all operating conditions.() 

If these limits are exceeded, measures ,,,can be taken.-to correct the condition, 

e.g., replacement of ion exchange re sin or adjustment of the hydrogen 
(2).' -frhrbcueo h concentration in the volume control.tf'ank ,and frhrbcueo h 

time dependent nature-of any adverse effects arising from oxygen and chloride 

concentration in excess of-the limits, it is unnecessary to shutdown immediately 

since the condition can be corrected. Thus the period of 12 hours for 

corrective action to restore-concentrations within the limits has been
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established. If the corrective action has not been effective at the end 

of 12 hour period, then the reactor will be brought to the hot shutdown 

condition and the corrective action will continue. If at the end of a 

further 12 hour period, the corrective action has not been effective, 

long term corrective action could be required and the reactor will be 

brou -ght to the-cold shutdown condition.  

References 

(1) FSAR Section 4.2 

(2) FSAR Section 9.2
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F. LEAKAGE 

Specification 

1. If the primary system leakage exceeds 5 gpm and the source of 

leakage is not identified, the reactor shall be brought to a 

hot shutdown condition.  

2. If the sources of leakage have been identified and it is evaluated 

that continued operation is safe, operation of the .reactor with a 

total primary system leakage rate not exceeding 25 gpm shall be 

permitted.  

Basis 

Leakage from the Reactor Coolant System is collected in the containment 

or by the other closed systems. These closed systems are: the Steam 

and Feedwater System, the Waste Disposal System and the Component Cooling 

System. Assuming the existence of the maximum allowable activity in the 

reactor coolant, the rate of 5 gpm unidentified leakage is a conservative 

limit on what is allowable before the guidelines of 10CFR20 would be 

exceeded. This is shown as follows: If the reactor coolant activity 

is 60/E p Ci/cc (E = average beta plus gamma energy per disintegration 

in Mey) and 5 gpm of leakage is assumed to be discharged through the air 

ejector, or through the Component Cooling System vent line, the yearly whole 

body dose resulting from this activity at the qs*ite boundary, using an 

annual average X/Q = 1.2 x 10 sec/in is 0.20 R/yr, compared with the 

10CFR20 guidelines of 0.5 R/yr.  

With the limiting reactor coolant activity and assuming initiation of-5 gpm 

leak from the Reactor Coolant System to the Component Cooling System, the 

radiation monitor in the component cooling pump inlet header would annunciate 

in the control room and initiate closure of the vent line from the surge tank 

in the Component Cooling System, within less than one minute. In the case of 

failure of the closure of the vent line and resulting continuous discharge to
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the atmiosphere via the component cooling surge tank vent, the resultant dose 

at the site boundary would be 0.20 R/yr, as given above.  

Leakage directly into the containment indicates the possibility of a breach 

in the coolant envelope. The limitation of 5 gpm for a source of leakage 

not identified--is sufficiently above the minimum detectable leakage rate to 

provide a reliable indication of leakage. The 5 gpm limit is well below 

the capacity of one coolant charging pump (98 gpm).  

When the source of leakage has been identified, the situation can be evaluated 

to determine if operation can safely continue. This. evaluation will be per

formed by the Plant Operating Staff and will be documented in writing and 

approved by either the General Superintendent or his designated alternate.  

Under these conditions, an allowable primary system leakage rate of 25 gpm 

has been established. This explained leakage rate of 25 gpm is als'o-well 

within the capacity of one charging pump and makeup would be available even 

under the loss of off-site power condition.  

If leakage is to the containment, it may be identified by one or more of the 

following methods: 

a. The containment air particulate monitor is sensitive to low leak rates.  

The rates of reactor coolant leakage to which the instrument is sensitive 

are 0.05 gpm to greater than 10 gpm assuming corrosion product activity.  

b. The containment radiogas monitor is less sensitive but can be used as 

a backup to the air particulate monitor.- The sensitivity range of the 

instrument is approximately 1 -gpm to greater than 10 gpm.  

C. The humidity detector. This me thod provides a backup to a. and b.  

The sensitivity range of the instrumentation is from approximately 2 gpm 

to 10 gpm.
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d. A leakage detection system which determines leakage losses from all 

water and steam systems within the containment. This system collects 

and measures moisture condensed from the containment atmosphere by 

cooling-coils of the main air recirculation units.- This system provides 

a dependable and accurate means of measuring integrated total leakage, 

including leaks from the cooling coils themselves which are part of 

- the containment boundary. Condensate flows from approximately 1 gpm to 

30 gpm can be measured by this system.  

Leaks less than 1 gpm can be measured by periodic observation of the 

level changes in the condensate collection system.  

If leakage is to another closed system, it will be detected b Fthb plant 

radiation monitors and/or inventory control.  

References 

FSAR Sections ll.2.3.and 14.2.4
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3.2. CHEMICAL.AND VOLUME CONTROL SYSTEM 

A pplicability 

Applies to the operational status of the Chemical and Volume Control 

System.  

Objective 

To define those conditions of the Chemical and Volume Control System 

necessary to ensure safe reactor ope:Eation.  

Specification 

A. When fuel is in the reactor there shall be at least one flow 

path to the core for boric acid injection. The minimum 

capability for boric acid injection shall be equivalent to 

that supplied from the refueling water storage tank.  

B. The reactor shall not be critical unless the following Chemical 

and Volume Control System conditions are met.  

1. One charging pump shall be operable.  

2. One boric acid transfer pump shall be operable.  

3. The boric acid tanks together shall contain a minimum of 

3800 gallons of 11 1/2% to 13% by weight boric acid 

solution at a temperature of at least 1450F.  

4. System piping and valves4-shall-be operable to the extent 

of establishing flow paths from the boric acid 'tanks and 

the refueling water storage tank.  

5. One channel of heat tracing shall be operable.
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Basis 

The Chemical and Volume Control System provides control of the Reactor 

Coolant System boron inventory. This is normally accomplished by using 

any one of the three charging pumps in series with either one of the 

two boric acid transfer pumps. An alternate method of boration will 

be to use thii charging taking suction pumps directly from the refueling 

water storage tank. A third method will be to depressurize and use the 

safety injection pumps. There are three sources of borated water available 

-for injection through- 3 different paths.  

(l) The boric acid transfer pumps can deliver the boric acid tank contents 

to the charging pumps.  

(2) The charging pumps can take suction from the refueling water storage 

tank, (2000 ppm boron solution, Reference is made to Technical 

5pecification 3,3A).  

C(3) The safety injection pumps can take their suctions from either 

the k~ef-ueling water storage tank or the boron injection tank.  

The quantity of boric acid in storage from either the boric acid tanks 

or the refueling water storage tank is sufficient to borate the reactor 

coolant i'n order to reach cold shutdown at any time during core life.  

Approximately 3450 gallons of the 11 1/2% to 13% solution of boric acid 

are required to meet cold shutdown conditions.  

Thus, a minimum of 3800 gallons in the- boric acid tanks is specified.  

An upper concentration limit of 13% boric acid in the tank is specified 

to maintain solution solubility at_ the specifiect low temperature limit 

of 145 0F. One of two channels of heat tracing is sufficient to maintain 

the specified low temperature limit.  

Reference 

FSAR - Section 9.2
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3.3 ENGINEERED SAFETY FEATURES 

Applicability 

Applies to the operating status of the Engineered Safety Features.  

Objective 

To define those limiting conditions for operation that are necessary: 

(l) to remove decay heat.from the core in emergency or normal shutdown 

situations, (2) to remove heat from containment in normal operating 

and emergency situations, (3) to remove airborne iodine from the containment 

atmosphere following.a Design Basis Accident, (4) to minimize containment 

leakage to the environment subsequent to a Design Basis Accident.  

*Specification 

The following specifications apply except-during low temperature physics 

tests.  

A. Safety Injection and Residual Heat Removal Systems 

1. The reactor shall not be made critical, except for low temperature 

physics tests, unless the following conditions are met: 

a. The refueling water tank contains not less than 350,000 

gal. of water with a boron concentration of at least 

2000 ppm.  

b. The boron injection tank contains not less than 1500 

gal. of a 11 1/2%:;t~r 13% by wei-ght boric acid solution 

at a temperature of at least 145'F. One channel of heat 

tracing, shall be available for the flow path.
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C. Three of the four accumulators are pressurized to at 

least 600 psig and each contains a minimum of 700 ft3 

and a maximum of 715 ft 3of water with a boron concentration 

of at least 2000 ppm. None of these three accumulators 

may be isolated.  

d. Two safety injection pumps together with their associated 

piping and valves are operable.  

e. One residual heat removal pump together with its associated 

piping and valves is operable.  

f. One recirculation pump together with i'ts associated piping 

and valves is operable.  

g. One residual heat exchanger together with its associated 

piping and valves is operable.

2. The reactor shall not be maintained critical for a period 

of time in excess of seven days unless the following conditions 

are also met.  

a. Three safety injection pumps together with their associated 

piping and valves are operable.  

b. Two residual heat removal pumps together with their associated 

piping and valves are operable.  

C. Two recirculation pumps together with their associated 

piping and valves are operable.  

d. Two residual heat exchiangers together with their associated 

piping and valves are operable.  

e. Three of the four accumulators are pressurized to at 
3 least 600 psig and each contains a minimum of 700 ft 

3 
and a maximum of 715 ft of water with a boron concentration 

of at least 2000 ppm. None of these three accumulators.  

may be isolated.-
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3. During power operation, the requirements of 3.3.A-2 maybe 

modified to allow one of the following components to be inoperable 

at any one time. If the system is not restored to meet the 

requirements of 3.3.A-2 within the time period specified, 

the reactor shall be placed in the hot shutdown condition.  

If the-requirements of 3.3.A-2 are not satisfied within an 

adlditional 48 hours the reactor shall be placed in the cold 

shutdown condition.  

a. A second accumulator may be isolated for a period of 

up to one hour.  

b. One safety injection pump may be out of service, provided 

the pump is restored to operable status within seven 

days.  

c, One residual heat removal pump may be out of service, 

provided the pump is restored to operable status within 

seven days.  

d. One residual heat exchanger may be out of service provided 

that it is restored to operable status within seven days.  

e. Any -valve in the system may be inoperable provided that 

it is restored to operable status within seven days.  

B., Containment Cooling and Iodine Removal Systems 

1. The reactor shall not-be made critical unless the following 

conditions are met;
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a. The spray additive tank contains not less than 4000 

gal. of solution with a sodium hydroxide concentration 

of not less than 30% by weight.  

b. The combination of any three of the four components comnprising 

three fan cooler-charcoal filter units and one spray 

pump, together with their associated valves and piping 

are operable.  

2. The reactor shall not be maintained critical for a.period 

of time in excess of seven days unless the following condition.  

is also met.  

a. The combination of any five of the six components comprising 

four fan cooler-charcoal filter units and two spray-.. umps, 

together with their associated valves and piping are 

operable.  

3. During power operation, the requirements of 3.3.B-2 may be 

modified to allow one of the following components to be inoperable 

at any one time. If the system is not restored to meet the 

requirementg of 3.3.B-2 within the time period specified, 

the reactor shall be placed in the hot shutdown condition.  

If the requirements of 3.3.B-2 are not satisfied within an 

additional 48 hours the reactor shall be placed in the cold 

shutdown condition.  

a. One fan cooler-charcoal filter unit may be out of service 

provided that it is restored to ope rable status within 

seven days.  

b. One containment spray pump may be out of..service provided 

the pump is restored to operable status within seven days.

3.3-4



C. Any valve in the system may be inoperable provided it 

is restored to operable status within seven days.  

C. Isolation Valve Seal Water System 

The isolation valve seal water system shall be operable when the 

reactor is critical.  

D. Weld Channel and Penetration Pressurization System 

The weld channel and penetration pressurization system shall be 

operable when the reactor is critical'.  

E. Component Cooling System 

1. The reactor shall not be made critical unless the following 

conditions are met; 

a. Two component cooling pumps together with their associated 

piping and valves are operable.  

b. One auxiliary component cooling pump together with its 

associated piping and valves are operable.  

C. One component cooling heat exchanger together with its 

associated piping and valves are operable.

2. The reactor shall not be maintained critical for a period of 

time in excess of seven days' unless the-following conditions 

are also met: 

a. Three component cooling pumps together witih their associated 

piping and valves are operable.  

b. Two auxiliar y c omponent cooling pumps together with their 

associated piping and valv'es are operable.
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c. Two component cooling heat exchangers together with their 

associated piping and valves are operable.  

3. During power operation, the requirements of 3.3.E-2 may be 

modified to allow one of the following components to be inoperable 

at any-one time. If the system is not restored 'to meet the 

conditions of 3.3.E-2 within the time period specified, the 

reactor shall be placed in the hot shutdown condition. If 

the requirements of 3.3.E-2 are not satisfied within an additional 

48 hours, the reactor shall be placed in the cold shutdown 

condition.  

a. One component cooling pump may be out of service provided 

the pump is restored to operable status within 'seven 

days.  

b. One auxiliary component cooling pump may be out of service 

provided the pump is restored to operable status within 

seven days.  

C, One heat exchanger may be out of service provided the 

system is restored to operable status within seven days.  

F. Service Water System 

1. The reactor shall not be made critical unless the following 

condition is met; 

Two service water pumps. oA: the designated essential header 

together with their associated piping and valves are operable.  

2. The reactor shall not be maintained critical for a' period 

of time-in excess of seven days unless the following condition 

is also met: 

Three service-water pumps on the -designated essential header 

together with their associated, piping and valves are operable.
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3. During power operation, the requirements of 3.3.F-2 may be 

modified to allow one of the components to be inoperable at 

any one time. If the system is not restored to meet the 

conditions of 3.3.F-2 within the time period specified, the 

reactor shall be placed in the hot shutdown condition. If 

the requirements of 3.3.F-2 are not satisfied within an 

additional 48 hours, the reactor shall be placed in the cold 

shutdown condition.
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Basis 

The normal procedure for starting the reactor is, first, to heat the 

reactor coolant to near operating temperature, by running the reactor 

coolant pumps. The reactor is then made critical by withdrawing control 

rods and/or diluting boron in the coolant. ()With this mode of start

up, the energy stored in the reactor coolant during the approach to criticality 

is substantially equal to that during power operation, and therefore 

the minimum required engineered safeguards and auxiliary cooling systems 

are required to be operable. During low temperature physics tests there 

is a negligible amount of stored energy in the reactor coolant, therefore 

an accident comparable in severity to the Design Basis Accident is not 

possible, and the engineered safeguards systems are not required.  

When the reactor is critical, the probability of sustaining both a major 

accident and a simultaneou s failure of a safeguards component to operate 

as designed is necessarily very small. Thus operation with the reactor 

critical with minimum safeguard operable for a l imited period does not 

significantly increase the probability of an accident having consequences 

which are more severe than the Design Basis Accident.  

The operable status of the various systems and components is to be demonstrated 

by periodic tests, defined by Specifications 4.5. A large fraction of 

these tests will be performed while the reactor is operating in the power 

range. If a component is found to be inoperable, it will be possible 

in most cases to effect repairs and restore the system to full operability 

within a relatively short time. For a single-component *to be inoperable 

does not negate the ability of the system to perform its function, 2 

but it reduces the redundancy provided'-in the reactor design and thereby 

limits the ability-to tolerate additional equipment failures. To provide 

maximum assurance that the redundant-component(s) will operate if required 

to do so, the redundant component(s) are to be tested prior to initiating 

repair of the inoperable component. If it develops that (a) the inoperable 

component is not repaired within the specified allowable time period,
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or (b) a second component in the same or related system is found to 

be inoperable,-the reactor will initially be put in the hot shutdown 

condition to provide for reduction of the decay heat from the fuel, and 

consequent reduction of cooling requirements after a postulated loss

of-coolant accident. This will also permit improved access for repairs 

in some cases. After a limited time in hot shutdown, if the malfunction(s) 

are not corr&cted, the reactor will be placed'in the cold shutdown condition, 

utilizing normal shutdown and cooldown procedures. In the cold shutdown 

condition there is no possibility of an accident that would release fission 

Products or damage the fuel elements.  

The plant operating procedures require immediate action to effect repairs 

of an inoperable component, and therefore in most cases repairs will 

be completed in less than the specified allowable repair times. Furthermore, 

the specified repair times do not apply to regularly scheduled maintenance 

of the engineered safeguards systems, which is normally to be performed 

during refueling shutdowns. The limiting times to repair are based on 

two considerations: 

1) Assuring with high reliability that the safeguard system will function 

properly if required to do so.  

2) Allowances of sufficient time to effect repairs using safe and 

proper procedures.  

Assuming the reactor has been operating at full rated power for at least 

100 days, the magnitude of the decay heat decreases afteif initiating 

hot shutdown. Thus the requirement for core cooling in case of a postulated 

loss-of-coolant accident while in the 'hot shutdown condition is significantly 

reduced below the requirements for a postulated loss-of-coolant accident 

during power operation. Putting th?_ reactor in.-the hot shutdown condition 

significantly reduces the potential consequences of a loss-of-coolant 

accident, and also allows more free access to some of the engineered 

safeguards components in order to effect repairs.  
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Failure to complete repairs within 48 hours of going to the hot shutdown 

condition is considered indicative of a requirement for major maintenance 

and therefore in such a case the reactor is to be put into the cold shutdown 

condition.  

With respect to the core cooling function, there is some functional redundancy 

for certain ianges of break sizes.(3 

The containment cooling and iodine removal functions are provided by 

two independent systems: .(a) fan-coolers plus charcoal filters and (b) 

containment spray with sodium hydroxide addition. During normal power 

operation, the five fan-coolers are required to remove heat lost from 

equipment and piping within containment at design conditions (with a 

cooling water temperature of 850F). (4 ) In the event of a Design Basis 

Accident, any one of .the following combinations will provide sufficient 

cooling to reduce containment pressure at a rate consistent with limiting 

off-site doses to acceptable values: (1) five fan-cooler units, (2) 

two containment spray pumps, (3) three fan-cooler units and one spray 

pump. Also in the event of a Design Basis Accident, three charcoal filters, 

(and their associated recirculation fans) in operation, along with one 

containment spray pump and sodium hydroxide addition, will reduce airborne 

organic and molecular iodine activities sufficiently to limit off-site 

doses to acceptable values. These constitute the minimum safeguards 

for iodine removal, and are capable of being operated on emergency power 

with one diesel generator inoperable.  

If off-site power is available or all diesel generAtors are operating 

to provide emergency power, the remaining installed iodine removal equipment 

(two charcoal filters and their assoc.jated fans, and one containment spray 

pump and sodium hydroxide addition) can be operated to provide iodine 

removal in excess of the minimum recuirements. -Adequate power for operation 

of the redundant containment heat removal systems (i.e.,.five fan-cooler 

units or two containment spray pumps) is assured by the availability 

of off-site power or operation of all emergency diesel. generators.
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One. or more of the five fan cooler units is permitted to be-inoperable 

.when the reactor is made critical and during power operation subject to 

meeting the normal operating containment temperature limit of Specification 

3.6. This is an abnormal operating situation, in that the normal 

plant operating procedures require than an inoperable fan-cooler be 

repaired as soon as practical.  

However because of the difficulty of access to make repairs, it is important 

on occasion to be able to operate temporarily without at least one fan-cooler.  

'Compensation for this mode of operation, is provided by the high degree 

of redundancy of containment cooling systems during a Design Basis Accident.  

The Component Cooling System is different from the other systems discussed 

above in that the pumps are so located in the Auxiliary Building and are 

accessible for repair after a loss-of-coolant accident. (6 ) 

A total of six service water pumps are installed, only two of the set of 

three service water pumps on the header designated the essential header 

are required immediately following a postulated loss-of-coolant accident.  

During the second phase of the accident, these same two pumps can be 

manually aligned to supply the minimum cooling water requirements for the 

component cooling loop and the fan cooler units.  

The limits for the accumulators, and their pressure and volume assure the 

required amount of water injection following a loss-of-coolant accident,, and 

are based on the values used for the accident analyses.~8 

References 

(1) FSAR Section 9 

(2) FSAR Section 6.2 

(3) FSAR Section 6.2 

(4) FSAR Section 6.3 

(5) FSAR, Section 14.3.5 

(6) FSAR Section 1.2 

(7) FSAR Section 9.4 

(8) FSAR Section 14.3.
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3.4. STEAM and POWER CONVERSION SYSTEM 

Applicability 

Applies to the operating status of the Steam and Power Conversion System.  

Obj ective 

To define conditions of the turbine cycle steam-relieving capacity. Auxiliary 

7Feedwater System and Service Water System operation is necessary to ensure 

the capability to remove decay heat from the core.  

Specification 

The reactor shall not be heated above 350*F unless the following,,4zonditions 

are met: 

(1) A minimum ASME code approved steam-relieving capability of twenty 

(20) main steam valves shall be operable (except for testing).  

(2) Two of the three auxiliary feedwater pumps must be operable.  

(3) A minimum of 360,000 gallons of water in the condensate storage 

tanks and a backup supply from the city water supply.  

(4) System piping and valves directly associated with the above components 

operable.  

*Basis 

A reactor shutdown from power requires removal of core decay heat.  

Immediate decay heat removal requirements are normally satisifed by the 

steam bypass to the condensers. Thereafter, core decay heat can be
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continuously dissipated via the steam bypass to the condenser as feedwater 

in the steam generator is converted to steam by heat absorption. Normally, 

the capability to feed the steam generators is provided by operation 

of the turbine cycle feedwater system.  

The twenty main steam safety valves have a total combined rated capability 

of 15,108,000 lbs/hr. The total full power steam flow is 13,283,000 

lbs/hr, therefore twenty (20) main steam safety valves will be able to 

relieve the total steam flow if necessary.  

In the unlikely event of complete loss of electrical power to the station, 

decay heat removal would continue to be assured by the availability of 

either the steam-driven auxiliary feedwater pump or one of the two motor

driven auxiliary steam generator feedwater pumps, and steam discharge 

to the atmosphere via the main steam safety valves and atmospheric relief 

valves. One motor-driven auxiliary feedwater pump can supply sufficient 

feedwater for removal of decay heat from the plant. The minimum amount 

of water in the condensate storage tank is the amount needed for 24 hours 

at hot standby. If the condenser outage is more than 24 hours, city 

water will be used.  

Reference 

FSAR -Section 10.4 and 14.1.9
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3.5 INSTRUMENTATION SYSTEM 

Applicability 

Applies to the reactor and safety features instrumentation systems.  

Objective 

To'-delineate the conditions of the plant instrumentation and safety circuits 

necessary to ensure reactor safety.  

Specification 

This specification relates to the items listed in Tables 3-1 through 3-3.  

A. For on-line testing or in the event of a sub-system instrumentation 

channel failure, plant operation at rated power shall be permitted 

to continue in accordance with Tables 3-1 through 3-3.  

B. In the event the number of channels of a particular sub-system in 

* service falls below the limit given in the columns entitled Minimum 

Operable Channels or Minimum Degree of Redundancy cannot be achieved, 

operation shall be limited according to the requirement shown in 

Column 5 of Tables 3-1 through 3-3.  

Basis 

During plant operations, the complete instrumentation- systems will normally 

be in service. Reactor safety is provided by the Reactor Protection System, 

which automatically initiates appropriate action t'o prevent exceeding 

established limits. Safety is not compromised, however, by 'continuing 

operation with certain instrumentation channels out of service since provisions 

were made for this in the plant design. This specification outlines limit

ing conditions for operation necessary to preserve the effectiveness of 

the Reactor Protection and Engfndered Safety Features Systems when any one 

or more channels is out of service.
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Almost all reactor protection channels are supplied with sufficient redundancy 

to provide the capability for channel calibration and test at power.  

Exceptions are backup channels such as reactor coolant pump breakers.  

The removal of one trip channel is accomplished by placing that channel 

bistable in a tripped mode; e.g., a two-out-of-three circuit becomes a 

one-out-of-two-circuit. Testing does not trip the system unless a trip 

condition exists in a concurrent channel.  

Reference 

FSAR -Section 7.2.1.
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~0

FUNCTIONAL UNIT 

Manual 

Nuclear Flux Power Range 

Nuclear Flux Intermediate Range 

Nuclear Flux Source Range 

Overtemperature AT 

Overpower AT 

Low Pressurizer Pressure 

Hi Pressurizer Pressure 

Pressurizer-Ili Water Level

ITABLE 3-1 

3TRUMENTATION OPERATING CONDITIONS 

1 2 3 

NO. OF 

CHANNELS MIN.  

NO. OF TO OPERABLE 

CHANNELS TRIP CHANNELS 

2 .  

4 2 3 

2 11 

2- 1 * 

4 2 3 

4 2 3 

4 2 3 

3 2 2 

3 2 2

.4 

MIN.  
DEGREE 
OF 
REDUN
DANCY 

2 

2 

2 

2

5 

OPERATOR ACTION 
IF CONDITIONS OF 
COLUMN 3 or 4 
CANNOT BE MET 

Maintain hot 
shutdown 

Maintain hot 
shutdown 

Maintain hot 
shut down 

Maintain hot 
shutdown 

Maintain hot 
shutdown 

Maintain hot 
shutdown 

Maintain hot 
shutdown 

Maintain hot 
shutdown 

Maintain hot 
shutdown

0



TABLE 3-1 (Continued)

10. Low Flow Loop >75% F.P.  
Low Flow Two Loops 10-75% F.P.

3/loop 
3 /loop

11. Turbine Trip

3/loop 

1/bus 

1/bus

12. Lo Lo Steam-Generator 
Water Level 

13. Undervoltage 6.9 KV Bus 

14. Low frequency 6.9 KV Bus 

15. Control rodomisalignment 
monitor**** 

a) rod position deviation 

b) quadrant power tilt 
Monitor (upper andI 
lower ex-core neutron 
detectors)

2/loop (any loop) 
2/loop (any two 

loops)

2 

2/loop 

2 

2

2/loop 
2/loop

2 

2/loop

1 

1/loop

Maintain hot 
shutdown 

Maintain hot 
shutdown 

Maintain hot 
shutdown 

Maintain hot 
shutdown 

Maintain hot 
shutdown***

- Log individual rod 
positions once/hour, 
and after a load 
change >10% or after 
>30 inches of control 
rod motion 

- Log individual upper 
and lower ion chamber 
currents once/hour and 
after a load change' 
>10% or after >30 inches 
of control rod motion



TABLE 3-1 (Continued) 

* If two of four power channels greater than 10% F.P., 

* channels are not required.  

** If one of two intermediate range channels greater 

than 10-10 amps, channels are not required..  

* 2/4 trips all four reactor coolant pumps.  

SIf both rod misalignment monitors (a and b) are 

inoperable for 2 hours or more, the nuclear overpower 
trip shall be reset to 93 percent of rated power 
in addition to the'increased surveillance noted.

F.P. =Full Power
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TABLE 3-2 

ENGINEERED SAFETY FEATURES ACTUATION

NO. OF 
CHANNELSNO. FUNCTIONAL UNIT 

1 SAFETY INJECTION

NO. OF 
CHANNELS 

TO 
TRIP

MIN.  
OPERABLE 
CHANNELS

MIN.  
DEGREE 

OF 
REDUN
DANCY

OPERATOR ACTION 
IF CONDITIONS OF 
COLUMN 3 or 4 

1CANNOT BE MET

a. Manual 

'b. High Containment Pressure 
(Hi Level) 

C. High Differential Pressure 
Between Steam Lines 

d. Pressurizer Low Pressure and 
Low Level* 

e. High Steam Flow in 2/4 Steam 
Lines with Low T ort Low Steam 
Line Pressuire avg 2 /line 1 /line 1/line in 

each of 
3 lines.

Cold Shutdown 

Cold Shutdown 

Cold Shutdown 

Cold Shutdown 

Cold Shutdown

2 CONTAINMENT SPRAY

a. Manual

b'. High Containment Pressure 
(Hi Hi Level)

2 sets 
of 3

* Permissible bypass if reactor coolant pressure 
** Eachi chiannel hias two separate signals.  
**Muist actuate 2 switchies simultaneously.

2 of 3 
in eacH 
set 

less than

2 per set 

2 000 psig.

1/set

Cold Shutdown 

Cold Shutdown



TABLE 3-3 

INSTRUMENT OPERATING CONDITIONS FOR ISOL ATION FUNCTIONS

NO. FUNCTIONAL UNIT

NO. OF 
CHANNELS 

NO. OF TO 
CHANNELS TRIP

MIN.  
OPERABLE 
CHANNELS

MIN.  
DEGREE 
OF 

REDUN
DANCY

OPERATOR ACTION 
IF. CONDITIONS OF 
COLUMN 3 or 4 
CANNOT BE MET

1. CONTAINMENT ISOLATION 

a. Automatic Safety Injection 
(Phase A) 

b. Containment Pressure (Phase B) 

C. Manual 
Phase A o-ne out of two 
Phase B two out of two

See Item No. 1 of Table 3-2 

See Item No. 2 of Table 3-2

Cold Shutdown 

Cold Shutdown

-- Hot Shutdown 
-- Hot Shutdown

STEAM LINE ISOLATION

a. High SteamFlow in 2/4 Steam 
Lines with Low T or Low 
Steam Line Pressgir 

b. High Containment Pressuie 
(Hi Hi Level) 

C. Manual 

3. FEEDWATER LINE ISOLATION

2/line 

3 

1/loop

1/line

1/loop

1/line in 
each of 3 
lines) -

1/loop

1 Cold Shutdown 

1 Cold Shutdown 

-- Hot Shutdown

a. Safety InjectionSee Item No. 1 of Table 3-2CodSuow Cold Shutdowna. Safety Injection



3.6 CONTAINMENT SYSTEM 

Applicability 

Applies to the integrity of reactor containment.' 

Obj ective 

To, define the operating status of the reactor containment for plant 

operation.  

Specification 

A. Containment Integrity 

1. The containment integrity (as defined in 1.7) shall not 

be violated unless the reactor is in the cold shutdown condition.  

2. The containment integrity shall not be violated when the 

reactor -vessel head is removed unless the boron concentration 

is at least 1840 ppm.  

3. Positive reactivity changes shall not be made by rod drive 

motion whenever the containment integrity is not intact 

except for rod testing in which case the shutdown margin 

is maintained > 1% Ak/k.  

4. Positive reactivity changes shall not be made by boron dilution 

whenever the containment,lintegrity is not intact unless 

the shutdown margin is >',l% Ak/k.  

B. Internal Pressure 

If the internal pressure'exceeds 2 psig or the internal vacuum exceeds 

2.0 psig, the condition shall be- corrected.,,*or the reactor shut down.

3.6-1



Basis 

The Reactor Coolant System conditions of cold shutdown assure that no 

steam will be formed and hence there would be no pressure buildup in 

the containment if the Reactor Coolant System ruptures.  

The shutdown margins are selected based on the type of activities that 

are being carried out. The (1840 ppm) boron concentration provides 

shutdown margin when the head is off which precludes criticality under 

any circumstances, even though fuel is being moved. When the reactor 

head is not to be removed, the specified cold shutdown margin of 1% Ak/k, 

precludes criticality in any occurrence.  

Regarding internal pressure limitations, the containment design pressure 

of 47 psig would not be exceeded if the internal pressure before .a .major 
(1) 

loss-of-coolant accident were as much as 8 psig. The containment 

can withstand an internal vacuum of 2.5 psig. (2 ) The 2.0 psig vacuum 

specified as an operating limit avoids any difficulties, with motor cooling.  

References 

(1) FSAR - Section 14.3.5 

(2) FSAR -Section 5.5 

3.6-2



3.7 AUXILIARY ELECTRICAL SYSTEMS 

Applicability 

Applies to the availability of electrical power f or the operation of 

plant auxiliaries.

Obj ective 

To define those conditions-of electrical power availability necessary 

(1) to provide for safe reactor operation, and (2) to provide for the 

continuing availability of engineered safety features.  

Specification 

A. The reactor shall not be 'made critical without: 

1. Three of..the 480-volt buses 2A, 3A, 5A and 6A energized.  

2. 6.9 kv buses 5 and 6 energized.  

3. Two diesel generators operable with onsite supply of 19,000 

gallons of fuel available.  

4. One of two battery chargers in service.  

B. During power operation the following components may be inoperable: 

1. If one diesel generator is out of se-rvice, the remaining 

two will be started every 24 hours.  
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Basis 

The electrical system equipment is arranged so that no single contingency 

can inactivate enough safeguards equipment to jeopardize the plant safety.  

The 480-volt equipment is arranged on 4 buses. The 6900-volt equipment 

is supplied from 6 buses.  

In addition to the unit transformer, three separate sources supply station 

service power to the plant. (1) 

The plant auxiliary equipment is arranged electrically, so that multiple 

items receive'their power from different so Iurces. The charging pumps 

are supplied from the 480-volt buses No. 3A, 5A, and 6A. The five containment 

fans are divided between the 480-volt buses. The two residual heat pumps 

are on separate 480 volt buses. Valves are supplied from motor gcontrol 

centers.  

The station auxiliary transformer or the gas turbine is required to give 

sufficient power for plant start up. The station auxiliary transformer 

can-supply the required plant auxiliary power during normal operation.  

The bus arrangements specified for operation ensure that power is available 

to-an adequate number of safeguards auxiliaries. With additional switching, 

more equipment could be out of service without infringing on safety.  

Two diesel generators have sufficient capacity to start and run at design 

load the minimum required engineered safeguards equipment. () The minimum 

diesel fuel oil inventory at all times is maintained to assure the operation 

of two diesels carrying the load of the minimum required engineered safeguards 

equipment for at least 80 hours. ()Commercial oil supplies and trucking 

facilities exist to assure deliveries within one day's notice.
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One battery ch~arger shall be in service so that the batteries will always 

be at full charge in anticipation of loss-of-AC power incident. This 

ensures that adequate DC power will be'available for starting the emergency 

generators and other emergency uses.  

The plant canbe safely shutdown without the use of off site power since 

all vital loads (safety systems, instruments, etc.) can be supplied from 

the emergency diesel generators.  

Any two of three diesel generators, the station auxiliary transformer 

or the separate 13.8 to 6.9 kv transformer are each capable of supplying 

the minimum safeguards loads, and therefore provide separate sources 

of power immediately available for operation of these loads. Thus the 

power supply system meets the single failure criteria required of safety 

systems.

Reference

(1) FSAR - Section 8.2.1 

(2) FSAR - Section 8.2.3
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3.8 REFUELING

Applicability 

Applies to operating limitations during refueling operations.  

Obj ective 

To ensure that no incident could occur during refueling operations 

that would adversely affect public health and safety.  

Specification 

A. During refueling operations the following conditions shall be 

satisfied: 

1. The equipment door and at least one door in each personnel 

air lock shall be properly closed. In addition, at least 

one isolation valve shall be operable or locked closed-in 

each line penetrating the containment and which provides 

a direct.:path from containment atmosphere to the outside.  

2. Radiation levels in the containment and spent fuel storage 

areas shall be monitored continuously.  

3. The core subcritical neutron flux shall be continuously monitored 

by at least two source range neutron monitors, each with continuous 

visual indication in the control room and one with audible 

indication in the containment available whenever core geometry 

is being changed. When core geometry is-not b'eing changed 

at least one source range neutron flux monitor shall be in 

service.  

4. At-least one residual heat removal pump and heat exchanger 

shall be in operation.  

5. During reactor vessel head removal and while loading and 

unloading fuel from the reactor, the minimum boron concentration 

of 1840 ppm shall be maintained in the Reactor Coolant System 

and verified by chemical analysis daily.
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6. Direct communication between the control-room and the refueling 

cavity manipulator crane shall be available whenever changes 

in core geometry are taking place.  

7. The spent fuel cask shall not be moved over spent fuel.  

B. If any of the specified limiting conditions for refueling is not 

met, refueling shall cease until the specified limits are met, and 

no operations which may increase the reactivity of the core shall 

be made.  

Basis 

The equipment and general procedures to be utilized during refueling are 

discussed in the FSAR. Detailed instructions, the above specified precautions, 

and the design of the fuel handling equipment incorporating built-in interlocks 

and safety features, provide assurance that no incident could occur during 

the refueling operations that would result in a hazard to public h ealth 

and safety.,U WKheneyer changes are not being made in core geometry, .one 

flux-monitor is sufficient. This permits maintenance of the instrumentation.  

Continuous monitoring of radiation levels (2 above) and neutron flux 

provides.:immediate indication of an unsafe condition. The residual heat 

pump is- used to maintain a uniform boron concentration.  

The shutdown .margin indicated in Part 5 will keep the core subcritical, 

even if all control rods were withdrawn from the core. During refueling, 

the 'reactor refueling cavity is filled with approximately 35,000 

gallons-of water from the refueling water storage tank with a boron.

concentration of 2000 ppm. The minimum specified boron concentration 

of this water at 1840 ppm boron is sufficient to maintain the reactor 

subcritical by at least 10% Ak/k in the cold condition with'all-rods 

*inserted, and will also maintain the core subcritical even if no control 

rods were inserted into the reactor. ()Periodic checks of refueling
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water boron concentration insure the proper shutdown margin. Part.6 

allows the con'trol room operator to inform the manipulator operator of 

any impending unsafe condition detected from the main control board 

indicators during fuel movement.  

In addition to the above safeguards, interlocks are utilized during 

refueling to ensure safe handling. An excess weight interlock is 

provided on the lifting hoist to prevent movement of more than one 

fuel assembly at a time. The spent fuel transfer mechanism can 

accommodate only one fuel assembly at a time.  

References 

F&a- Section 9.5.2 

(2 SR- Table 3.2.1-1
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3. EFFLUENT RELEASE

Applicability 

Applies to the release of radioactive liquids and gases from the plant 

during normal operation.  

Obj ective

To define the limiting conditions for release of radioactive wastes to 

the circulating water discharge and to the plant vent..  

Specifications 

A. 'Liquid Wastes 

1. The release rate of radioactive liquid effluents shall be 

such that the concentration of radionuclides in the circulating 

water discharge averaged over the period of one year does not 

exceed the limits specified in 10 GFR 20, Appendix B, for 

unrestricted areas.  

2. P'rior to release of liquid waste, a sample shall be taken, 

and analyzed to provide the data necessary to insure compliance 

with A.1 above, 

3. During release of liquid radioactivity wastes, at least one 

condenser circulating water pump shall be in operation.
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B. Gaseous Wastes 

1. The release rates of gaseous wastes averaged over a period 

of one year shall be limited as follows: 

LI~ x 105 (sec/rn3 ) X ~*Qip) < 1.0 

where Q. is the annual release rate (Ci/sec) of any radioisotope, 

i, and (MPG).i in units of pjCi/cc as listed in Column 1, 

Table II of Appendix B to 10 GFR 20.  

2. The release rate averaged over any quarter of one hour shall 

not exceed ten times the yearly average limit.  

3, Prior to release of gaseous wastes, the contents of the 

gas holdup tank shall be sampled and analyzed to provide 

the necessary data to insure compliance with Bl and B2 above.  

4. Duzing release of gaseous wastes to the plant vent, the 

following conditions shall be met; 

a. At least one auxiliary building exhaust fan shall be 

in operation.  

b0  Either gross activity monitor shall be in operation 

to monitor gaseous effluent in the plant-vent or additional 

sampling will be performed pr ior to release to further 

ensure compliance with Bl and B2 above.  

5. The inventory of noble gases in any gas or liquid tank shall 

not exceed.16,500 curies of equivalen t Xe-133.  
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6. During power operation, whenever the air ejector discharge 

monitor is inoperable, samples shall be taken from the air 

ejector discharge and analyzed for gross activity on a daily 

basis, 5 days per week, and whenever either the reactor 

coolant activity or the Reactor Coolant System unidentified 

leak rate increases by a factor of 2 or greater.  

Basis 

Liquid wastes from the radioactive Waste Disposal System are diluted 

in the Circulating Water System discharge prior to release to the river.() 

With all six pumps operating, the rated capacity of the Circulating 

Water System is 840,000 gpm. Operation of one circulating water pump 

reduces the nominal flow rate to about 20%. The actual circulating 

water flow under various operating conditions will be calculated. from 

the head differential across the pumps and the manufacturer's head

capacity curves. The concentrations in the circulating water di scharge 

will be calculated from the measured concentration in the waste condensate 

tank, the flow rate of the waste condensate pumps, and the flow in 

the Circulating Water System.  

The-Plant Operating Procedures limit the annual average concentration 

of liquid wastes in the circulating water discharge averages to 1/10 

NIPC and it is expected that the actual liquid release rates will result 

in an annual average concentration in the circulating water discharge 

of less than 1/10 MPG. Thus, discharge of liquid wastes at the specified 

annual average concentrations will not result-in significant exposure 

to-members of the public as a result of consumption of drinking water 

from the river, even if the effects. of potable water treatment systems 

on reducing radioactive concentration-of the water supply is neglected.  

Buildup of long-lived radioisotopes in the river and recoficentration 

by aquatic organisms in the human food chain has also been considered.  

Using conservatively high estimates of reconcentration of radio-isotopes 

in fish and of human consumption-of fish, ..it is concluded that the annual
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average release of liquid wastes may equal the 10 GFR 20 guidelines without 

causing any identifiable problems. This will be continually monitored 

by the environmental surveillance program (as defined in Specification 4.10).  
(2) 

However, because of the flow in the Hudson River ,it is not anticipated 

that any appreciable reconcentration will occur.  

Prior to release to the atmosphere, gaseous waste s from the radioactive 

Waste Disposal System are mixed-in the plant vent with the flow from at 

least one of two auxiliary building exhaust fans. Further dilution then 

occurs in the atmosphere.' 

The formula prescribed in specification B-1 takes atmospheric dilution 

into account and ensures that at any point on or beyond the site boundary 

the requirements of 10 CFR 20 will be satisfied. The limit is based on 

releases from both Indian Point No. 1 and No. 2 using the worst sector.  

yearly average value of X/Q and the closest site boundary. For Indian 

Point No. 2 alone a XIQ of 1.3 x 105 sec/in3 would result in just achieving 

10 CFR 20 limits att the site boundary. This value has been increased by 

10% to account for Indian Point No. 1 releases. The Indian Point No. 1 

allowable release rate will be reduced accordingly so that at the closest 

point on the site boundary 90% of the concentrations allowed by 10 GFR 20 

will be contributed by Indian Point No. 2 and 10% will be contributed by 

Indian Point No. 1.  

Restricting the maximum inventory of noble gases in a ny gas or liquid tank 

to.16 500 curies equivalent Xe-133 (or 15% of the total maximum Reactor 

Coolant System inventory), will result in a-total off-site exposure of 

less than 0.5 rem for complete release of the noble gas activity stored in 

the tank. (3) 

Ref erences 

(1) FSAR Section 10.2.4 

(2) FSAR Section 2.5 

(3) FSAR Section 14.2.3 --
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3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS 

Applicability: 

Applies to the operation of the control rods and power distribution limits.  

Objective: 

To ensure (1) core subcriticality after a reactor trip, (2) a limit on 

potential reactivity insertions from,.a hypothetical control rod ejection, 

and (3) an acceptable core power distribution during power operation.  

Specification; 

A. Control Bank Insertion Limits 

1. Whenever the reactor is critical, except for physics tests 

and control rod exercises, the shutdown control rods-shall be 

fully withdrawn, with the exception of-no more than 

two X-Y rods which may be fully inserted.  

2. Whenever the reactor is critical, except for physics tests 

and control rod exercises, the control rods shall be no further 

inserted than the limits shown by the solid lines on Figure 3.10-1.  

3. -After 75% of second and subsequent cycles as defined by burnup, the 

limits shall be adjusted as a linear function of burnup toward 

the end-of-core life values as shown by the dotted lines on 

Figure 3.10-1.  

4. The end-of-core life limit shown on Figure 3.10-1 may be 

revised on the basis of physics calculations-and physics 

data obtained during plant startup and subsequent operation in 

accordance with the-following:
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a. The sequence of withdrawal of the-controlling banks, 

when going from zero to 100% power, is: A, B, C, Di 

b. An overlap of consecutive control banks is permitted; 

for example, when C is partly withdrawn, withdrawal of 

bank D may begin and conversely when bank D is partly inserted, 

insertion of bank C may begin.  

C. The shutdown margin with allowance for a stuck control 

rod shall exceed the applicable value shown on Figure 3.10-2 

under all steady-state operating conditions from zero to 

full power, including effects of axial power distribution 

except for zero power physics tests. The shutdown margin 

as used here is defined as the amount by which the reactor 

core would be subcritical at hot shutdown conditions-(5470 F) 

if all control rods were tripped, assuming that the-highest 

worth control rod remained fully withdrawn, and assuming 

no changes in xenon, boron, or part-length rod position.  

5. Whenever the reactor is subcritical, except for physics tests, 

the critical rod position, i.e., the rod position at which criticality 

would be achieved if the control rods were withdrawn in normal 

sequence with no other reactivity changes, shall not be lower 

than the insertion limit for zero power.  

6. During control rods exercises, condition 4c must be satisfied 

at all times.  

B. Misaligned or Dropped Control Rod" 

1. If a part length or fullfKIfength 'control rod is more than 14' inches 

out of alignment with its bank power shall be reduced so as to 

not exceed .75% unless the hot channel factors are shown to be 

no greater than F N 3.12 and FAN = 1.75.  
q H
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WC. Rod Drop Time 

1. The drop time of each full length control rod shall be no 

greater than 1.8 seconds to dashpot entry at full flow and 

operating conditions.  

D. Inoperable Control Rods 

1, A control rod 9hall be considered inoperable if (a.) the rod 

cannot be moved by its drive mechanism or (b) the rod is 

misaligned from its bank by more than 14 inches.  

2. No more than one inoperable control rod shall be permitted 

when the reactor is critical.  

3. If a control ro d cannot be moved by the drive mechanism, 

shutdowi.margin shall be increased by boration as necessary 

to compensate for the fully withdrawn worth of the inoperable 

rod.  

E. Power Distributibn Limits 

1. If the quadrant to average power tilt exceed s +10% except for 

physics tests, then: 

Ia. The hot channel factors shall be determined and power shall 

be reduced one percent for each percent the ho~t channel 

factor exceeds the design values of: 

N - N 
F =3.12; F =1.75 or 

q AR 

b. Power shall be reduced to equal to or less than 75% of 

rated power.  
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2. If after a further period of 24 hours, the power tilt in 

1. above is not corrected to less than +10%, and 

a. If design hot channel factors are not exeeded - an 

evaluation as to the cause of the discrepancy shall be 

made and reported to the Atomic Energy Commission, within 

30 days.  

b. If design hot channel factors are exceeded and power is 

greater than 10% - the nuclear overpower, overpower AT' 

and overtemperature AT trips shall be reduced one percent 

for each percent the hot channel factor exceeds the design 

values given in 1 above.  

3. If the quadrant to average power tilt exceeds +25%, then the 

reactor shall be put in the hot shutdown condition, and the 

Atomic Energy Commission notified. Low power operation for 

purposes of accomplishing correction of tilt are permitted 

(less than 50% of rated power).  

Basis: 

The reactivity control concept is that reactivity changes accompanying 

changes in reactor power are compensated by control rod motion. Reactivity 

changes associated with xenon, samarium, fuel depletion, and large changes 

in reactor coolant temperature (operating temperature to cold shutdown) 

are compensated by changes in the soluble boron concentration. During 

power operation, the shutdown groups-are fully withdrawn and control of 

power is by the control groups. A reactor trip occurring during power 

operation will put the reactor into- the hot shutdown condition.  

The control rod insertion limits provide for achieving hot shutdown by 

reactor trip at any time, assuming the highest worth control rod remains 

fully withdrawn, with sufficient margins to meet the assumptions used in
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(2) 
the accident analysis. In addition, they provide a limit on the maximum 

inserted rod worth in the unlikely event of a hypothetical rod ejection, 

and provide for acceptable nuclear peaking factors. The solid line shown 

on Figure 3.10-1 meets the shutdown requirement for the first cycle and 

the first 75% of second and subsequent cycles.. The end-of-core life limit 

may be more restrictive, as shown by the conservative estimate represented 

by the dotted line. The end-of-life limit may be determined on the basis 

of plant startup and operating data to provide a more realistic limit which 

will allow for more flexibility in plant operation and still assure 

compliance with the shutdown requirement. The maximum shutdown margin 

-requireynent occurs at end of core life and is based on the value used in 

analysis of the hypothetical steam break accident. Early in core life, 

less shutdown margin is required, and Figure 3.10-2 shows the shutdown 

margin equivalent to 1.95% reactivity at end-of-life with respect-to -an 

'uncontrolled cooldown. All other accident analyses are based on a 1% 

reactivity shutdown margin.  

An overlap between successive control banks is allowed because the 

control rod worth is lower near the top and bottom of the core than in 

the center.  

Positioning of the part-length rods is governed by the requirement to 

maintain the axial power shape within specified limits or to accept an 

automatic cutback of the overpower AT and overtemperature AT set points 

(see Specification 2.3). Thus, there is no need for imposing a limit 

on the physical positioning of the part-length rods.  

The various control rod banks (shutdown banks, control banks A, B, C, D 

and part-length rods with the except ion of X-Y rods) are each to be moved 

as a bank, that is, with all rods in the bank within one step..(5/8 inch) of 

the bank position. A maximum of two X-Y rods may be fully inserted into the 

core if they are required for power distribution correction. Position indicatinz
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is provided by two methods: a digital count of actuating pulses which 

shows the demand position of the bank s and a linear position indicator 

(LVDT) which indicates the actual rod position. The position indication 

accuracy of the pulse count is within one step (5/8 inch). The accuracy 

of the LVDT is approximately +5% of span (+7-1/2 inches) under steady 

state cniis. The relative accuracy of'the linear position 

indicator (LVDT) is such that, with the most adverse errors, an alarm 

will be actuated if any two rods within a bank deviate by more than 

-14 inche Is. In the event that an LVDT is not in service, the effects of 

malpositioned control rods are obser 'able on nuclear and process inf or

mation displayed in the control room and by core thermocouples and in-core 

movable detectors. Complete rod misalignment (part-length or full-length 

control rod 12 feet out of alignment with its bank) does not result in 

exceeding core limits in steady-state operation at rated power. If the 

condition can not be readily corrected, the specified reduction in power 

to 75% will ensure that design margins to core limits will be maintained 

under both steady-state and anticipated transient conditions.  

The specified rod drop time is consistent with safety analysis that have 
(2) 

been performed.  

An inoperable rod imposes additional demands on the operators. The 

permissible. number of inoperable control rods is limited to one in 

order to limit the magnitude of the operating burden, but such a failure 

would not prevent dropping of the operable rods upon reactor trip.  

A quadrant to average power tilt may be indicated by three methods: 

comparison of the individual outputs-f the upper and lower sections 

of the long ion chambers to their average, core outlet thermocouples and 

movable in-core detectors. A power~tilt'of +10% is not expected to -result 

in peaking factors greater than design under expected operating conditions.  

Analyses indicate an increase in peaking factor of nearly 40 percent will 

not result in violation of safety limits during normal operation.
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If, instead of using movable in-core detectors to measure the hot channel 

'factors, the operator chooses simply to reduce power, the specified limit 

of 75% power maintains the minimum design margin to core safety limits 

for up to a +25% tilt. Resetting of the overpower trip setpoints ensures 

that the protection system basis is maintained for sustained plant operation.

(1) FSAR Section 7.2 

(2) FSAR Section 14.1
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4 SURVEILLANCE REQUIREMENTS 

4.1 OPERATIONAL SAFETY REVIEW 

Applicability 

Applies to items directly related-to safety limits and limiting conditions 

for operation..  

Objective 

To specify the minimum frequency and type of surveillance to be applied 

to plant equipment and conditions.  

Specification 

A. Calibration, testing, and checking of analog channel and testing 

of logic channel shall be performed as specified in Table 4.1-1.  

B. Equipment and sampling tests-shall1 be conducted as specified in 

Table 4.1-2..  

Basis 

A. Check 

Failures such 'as blown instrument fuses, defective indicators, faulted 

amplifiers which result in "upscale" or "downscale" indication 

can be easily recognized by simple observation of the functioning 

of an instrument or system. Furthermore, such failures are, in 

many cases, revealed by alarm or annun .ciator action, and a check 

supplements this type of built-in surveillance.

4.1-1



Based on exoerience in operation of both conventional and nuclear plant 

syste ms, when the plant is in operation, the minimum checking frequency 

of once per shift is deemed adequate for reactor and steam system 

instrumentation.  

Calibration 

Calibrations are performed to ensure the presentation and acquisition 

of accurate information.  

The nuclear flux (linear level) channels are calibrated daily against 

a heat balance standard to account for errors induced by changing rod 

patterns and core physics parameters.  

Other channe ls are subject only to the "drift" errors induced within the 

instrumentation itself and, consequently, can tolerate longer intervals 

between calibration. -Process system instrumentation errors induced by 

drift can be expected to remain within acceptable tolerances if 

recalibration is performed at intervals of each refueling shutdown.  

Substantial calibration shifts within a channel (essentially a channel 

failure) will be revealed during routine checking and testing procedures.  

Thus,- minimum calibration frequencies of once-per-day for the nuclear 

fl ux (linear level) channels, and once each refueling shutdown for the 

process system channels is considered acceptable.  

Testing 

The minimum testing frequency for those instrument channels ~connected 

to the safety system is based on an average unsafe failurdi rate of
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2.5 x 10- failure/hr. This is based on operating experience at 

conventional and nuclear plants. -An unsafe failure is defi ned as 

one which negates channel operability and which, due to its nature, 

is revealed only when the channel is tested or attempts to respond to 

a bona fide signal.  

For the specified one month test interval, the average unprotected 

time is 360 hrs in case of a failure occurring between test intervals.  

Thus, the probability of failure of one channel between test intervals is 

360 x 2.5 x 10 or .9 x 10 .Since two channels must fail in order 

to negate the safety function, the probability of simultaneous failure 
-32 -6 

of two-out-of-three channels is 3(.9 x 10 )=2.4 x 10- . This 

represents the fraction of time in which each three-channel system 

would have one operable and two inoperable channels and equals 

2.4 x 10- x 8760 hours per year, or (approximat ely) 1 minute/year.

It must also be noted that to thoroughly and correctly test a channel, 

the channel components must be made to respond in the same manner and 

to the same type of input as they would be expected to respond to 

during their normal operation. This, of necessity, requires that 

during the test the channel be made inoperable for a short period of 

time. This factor must be, and has been, taken into consideration in 

determining testing frequencies.  

Because of their greater degree of redundancy, the 2/4 logic 

arrays provide an even greater measure of protection and are thereby 

acceptable for the same testing interval. Those items specified for 

monthly testing are associated withpf prdcess components where other 

means of verification provide additional assurance that the channel is 

operable, thereby requiring less frequent testing.  
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TABLE 4.1-1 

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS AND 

TESTS OF INSTRUMENT CHANNELS

Channel 
Des cription

1. Nuclear Power Range 

2. Nuclear Intermediate Range 

3. Nuclear Source R'ange 

4. Reactor Coolant temperature 

5. Reactor Coolant Plow 

6. Pressurizer Water Level 

7. Pressurizer,Pressure(High and~ Low) 

8. 6.9 Ky Voltage & Frequency

Check

S 

S (1) 

S (1) 

S 

S 

S 

S 

N. A.

Calibrate

D (1) 

N. A.  

N. A.  

R

Tes t 

M (2)

P (2) 

P (2) 

M (1) 
(2)

Remarks

1) Heat balance, calibration 
2) Signal to AT; bistable 

action (permissive, rod 
stop, trips) 

1) Once/shift when in service 
2) Log level; bistable action 

(permissive, rod stop, trip) 

1) Once/shift when in service 
2) Bis table action (alarm, trip) 

1) Overtemperature-AT 
2) Overpower-AT

Reactor protection circuits 
only

9. Analog Rod PositionSR S R



TABLE 4.1,1 (CONTINUED)

Channel 
Description 

10. Rod Position Bank Counters 

11. Steam Generator Level 

12. Charging Flow 

13. Residual Heat Removal Pump Flow 

14. Boric Acid Tank Level 

15.* Refueling Water Storage Tank Level 

16. Boron Injection Tank Level 

17. Volume Control Tank Level 

18. a~ Containment .Pressure 

(b) Containment Pressure 

19. Process and Areai~1adiation Monitorr' 

ing Systems 

20. Boric Acid Control 

21. Containment 'and Recirculationi 
Sump Level 

22. Accumulator Level and Pressure 

23. Steam Line Pressure

Check 

S 

S 

N. A.  

N. A.  

W 

N. A, 

W 

N. A.  

D 

S 

D 

N,A, 

N, A.

Calibrate 

N, A.  

R 

R 

R 

R 

R9 

R 

R 

R 
R

Test 

N. A.  

M 

N. A.  

N. A.  

N, A, 

N, A, 

N, A.  

N.A, 

N 

NA, 

N, A, 

N. A.  

M

Remarks 

With analog rod position 

Bubbler tube rodded during calibration 

Wide range 
Narrow range



TABLE 4.1-1 (CONTINUED)

Channel 
Description 

Turbine First Stage Pressure 

Environmental Radiation Monitors 

Logic Channel Testing

Check 

S 

14 

N. A.

Calibrate 

R 

N. A.  

N. A.

NOTE: Specified intervals may be adjusted plus or minus 25% to accommodate normal test schedules.  

S - Each Shift -M - Monthly 
D - Daily P P rior to each startup if not done previous week 
W - Weekly R -Each Refueling Shutdown 

NA '- Not applicable

RemarksTes t 

M 

N.A.  

M



1. Reactor Coolant Liquid 
Samples 

2. Reactor Coolant Boron 

3. Refueling Water Storage 

Tank Water Sample 

4. Boric Acid Tanks.  

5. Boron Injection Tank 

6. Control Rods 

7. Control Rod 

8. Pressurizer Safety Valves 

9. Main Steam Safety Valves 

10. Containment Isolation Trip 

11. Refueling System Interlocks 

12. Fire Protection Pump 
and Power Supply 

13. Spray Additive Tank 

14. Accumulator 

15. Primary System Leakage 

16. Diesel Fuel Supply 

17. Spent Fuel Pit

Test 

Radio-chemi cal 
Analysis* 
Gross Activity 
Tritium Activity 
Chemistry (C14f02) 

Boron concentration 

Boron c6ncentration 

Boron concentration 

Boron concentration 

Rod drop times of 
all full length rods 

Partial movement 
of all rods 

Set point 

Set point 

Functioning 

Functioning 

Functioning 

NaOH conc3entratation 

Boron. concentration

Evaluate 

Fuel inventory 

Boron concentration

Frequency 

5 days/week 

Daily 
Monthly 
5 days/week 

Weekly

FSAR 
Section 
Ref e ren ce

Weekly

Weekly 

Monthly 

Each refueling'
shutdown 

Every 2 weeks 

Each refueling 
shutdown 

Each refueling 
shutdown 

Each refueling 
shutdown 

Each refueling 
shut down 

Semi- annually 

Monthly 

Monthly 

5 days/week 

5 days/week 

Monthly

6.2 

.7 

4 

40 

10 

5. .  

9.4.5 

7 

4 

8.2.3 

9.5;

*Spectral Profile Check

A
4. 1-7

TABLE 4.1-2 

MINIMUM FREQUENCIES FOR EQUIPMENT AND SAMPLING TESTS



4.2 REACTOR COOLAN~T SYSTEM IN-SERVICE INSPECTION 

Applicability 

Applies to in-service inspection of the Reactor Coolant System components.  

Obj ectives 

To-provide assurance of the conti nuing integrity of the Reactor Coolant 

System.  

Specification 

1. The Reactor Coolant System components will be inspected in accordance 

with.TAble 4.2-1.  

Recognizing the built-in limitations of the plant, the 'inspection will be 

consistent with the techniques and equipment available at that time.  

2. The inspection interval shall be 10 years.  

3. The following definitions shall apply to the inspection methods employed 

in Table 4.2-1: 

a. UT - Volumetric examination using ultrasonic techniques.  

b. MT - Examination of the component surface using magnetic 

particle.  

C. V - Visual examination dir~qctly .by the eye or assisted by remote 

viewing devices.  

d. IV -Indirect visual examination performed under conditions when 

the Reactor Coolant System is subjected to hydrostatic test 

pressures.
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Bases: 

The inspection program is, where practical, in compliance with the 

Draft Code for In-Service Inspection of Nuclear Reactor Coolant Systems 

dated October, 1968. It is recognized that equipment and techniques 

to perform the.inspection are still in development. However, it is 

also recognized that examinations in certain areas are desirable. The 

areas indicated for inspection represent those of relatively high stress 

levels and therefore will serve to indicate potential problems before 

significant flaws develop there or at other areas. As more experience 

is gained in operation of pressurized-water reactors, the time schedule 

and location of inspection may be altered or, should new techniques 

be developed, consideration will be given to the incorporation of these 

new techniques into the inspection program.  

When primary loop components (e.g., reactor vessel) have neither th~e 

accessibility nor the capability of being inspected by present tech

niques, routine inspection-requirements will reflect recognition of these 

built-in limitations on the inspectability, except where evidence of 

deterioration dictates otherwise. These routine in-service inspection 

,requirements shall incorporate the use of conventional non-destructive, 

direct visual and remote visual inspection techniques.  

Where insulation or other barriers preclude access for the above 

mentioned inspection techniques indirect visual observation of the general 

area will be performed. An indirect visual examination is-a visual 

examination conducted under the conditions when the Reactor Coolant System 

is subjected to a hydrotest pressure.
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Components and Area

TABLE 4.2-1.  

Inspection 
Method Extent and Freq~uency

REACTOR VESSEL

A. Flange-to-dome welds There will be an inspedtion of the 
flange-to-shell welds that will cover 100% 
of the seam during the inspection interval.

B. Flange-to-shell welds 

C. Inlet and outlet nozzle safe-ends and 
safe-end to pipe welds.

Over the period of the 
100% of the accessible 
visually examined.  

Over the period of the 
100% of the accessible 
visually examined.

inspection interval, 
surfaces shall be 

inspection interval, 
surfaces shall be

D. Pressure retaining studs VMT & UT

E. Cladding

There will be an inspection of closure 
studs and bolts at any time when the 
studs are removed or the bolted connect
tion is broken for any reason. MT and UT 
examination shall cumulatively cover not less 
than 100% of -the bolting over the period of 
the inspection interval.  

At least six patches, each 36 square inches, 
evenly distributed in the vessel closure 
head, and six patches, each 36 square inches, 
evenly distributed in the accessible sections 
of the vessel shall be visually examined 
over the period of the inspection interval.

- - ~ ~



Component and Area

TABLE 4.2-1.  

Inspection 
Method Extent and.Frequency

F. Interior surfaces, internals, and 
welded internal supports

An examination will be made of the interior 
and the internal components of the reactor 
vessel made accessible y the removal of the 
components during normal refueling ~operatiors 
at the first refueling outage and during 
subsequent refueling outages at approximately 
3-year intervals. The area at the bottom 
head will be examined at or near the end of 
the inspection interval.

PRES SURI ZER

Longitudinal and circumferential

B. Supports

STEAM GENERATORS (PRIMARY SIDE)

A. Circumferential welds 

B. Primary side nozzles

C. Nozzle safe-ends and safe-end piping

A 100% indirect visual examination-shall be 
performed during each hydrotest.  

100% of the accessible pressurizer support 
surfaces shall be visually examined.

A 100% indirect visual examination shall be 
performed during each hydrotest.  

A 100% indirect visual examination shall be 
performed during each hydrotest.  

A 100% indirect visual examination shall. be 
performed during each hydrotest.
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Component and Area 

D. Pressure retaining studs 
(1-7/8" or larger)

TABLE 4.2-1.  

Inspection 

Method 

V, MT & UT

Extent and Frequency 

There will be an inspection of closure studs, 

bolts, and washers anytime, when the studs 
are removed or the bolted connection is 
broken for any reason. MT and UT examination 
need not be performed at a frequency greater 
than once each twelve months.

REACTOR PIPING 

.~A. Circunkferential welds
A 100% indirect visual examination shall be 
performed during each hydrotest.'

PRIMARY PUMPS.  

A. Supports

B. Pressure boundary

C. Flywheel

PRIMARY PRESSURE BOUNDARY VALVES,

During the inspection interval, a visual 
examination will be made of primary pump 
supports.  

The interior surface of a reactor coolant 

pump causing seam weld shall be examined when 
the pump is disassembled for normal 
maintenance.  

One flywheel shall be removed and examined 
at each refueling outage.  

The internal surface of one disassembled 
valve, with or without welds, 3 inches and 
over in size in each category and type 
shall be subject to an examination over 
thle insp~ectiLon interval.

A. Bodies



4.3 REACTOR COOLANT SYSTEM4 INTEGRITY TESTING

Applicability 

Applies to test requirements for Reactor Coolant System integrity.  

Obj ective 

To specify tests for Reactor Coolant System integrity after the system 

is closed following normaliopening, modification or repair.  

Specification 

a) When the Reactor Coolant System is closed after it has been opened, 

the system will be leak tested at not less than 2335 psig at.-NDT 

requirements for temperature.  

b) When Re'actor Coolant System modifications or repairs have been made 

which involve new strength welds on components greater than 2 in.  

diameter the new welds will receive a surface and 100% volumetric.  

examination and -meet applicable *code requirements.  

c) When Reactor Coolant System modifications or repairs have been made 

which involve new strength welds on components 2 in. diameter or 

smaller, the new welds will receive a surface examination and meet 

applicable code requirements.  

Basis 

For normal opening the integrity of the-system, in terms of strength, 

is unchanged. If the system does nbt leak at 2335 psig (Operating pressure 

+ 100 psi: + 100 psi is normal system pressure fluctuation), it will be 

leak tight during normal operation.
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For repairs on components greater than 2 in. diameter, the thorough 

non-destructive testing gives a very high degree of confidence in the 

integrity of the system, and will detect any signficant defects in 

and near the new welds.  

Repairs on components 2 in. diameter or smaller are relatively minor 

in comparison and the surface examination assures a similar standard of 

integrity. In all cases, the leak test will ensure leak tightness 

during normal operation.
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4.4 CONTAINMENT TESTS 

Applicability 

Applies to containment leakage.  

Obj ective 

To verify that potential leakage from~the containment is maintained within 

acceptable values.  

Specification 

I. Integrated Leakage Rate Test - Pre-operational 

A. Gross Leakage Rate Test 

1. A gross leakage rate test shall be performed at an initial 

pressure (beginning of test) at 47 psig.  

2. The test duration shall not be less than 24 hours for integrated 

leakage rate measurements, and shall be extended a sufficient 

period of time to verify, by superimposing a known leak rate 

on the containment, the validity and accuracy of the leakage 

rate results.  

3. The leakage test will be performed with a double penetration 

and weld channel zone 6pen to the containment atmosphere.  

4. The governing criterion for acceptance is that the maximum 

allowable leakage rate shall not exceed 0;1 weight percent per 

day of containment atmosphere at 47 psig and 271 *F which are 

the maximum conditions of the design basis accident.

4. 4-1



B. Sensitive Leak Rate Test

1. A sensitive leak rate test shall be conducted with the 

penetrations and weld channels at 50 psig and with the 

containment building at atmospheric pressure.  

2. The test shall be considered satisfactory if the leak 

rate for the double penetrations and weld channel zones 

is equal to or less than 0.2% of the containment free 

volume per day.  

I. Integrated Leakage Rate Test - Postoperational 

An integrated leakage rate test as defined in.Specification I shall 

be performed after a modification in the containment liner. -'Tene'trations 

which are modified affecting penetration leakage integrity shall 

be individually leak tested, if possible, to demonstrate that (1) 

the penetration: leakage plus the last measured containment integrated 

leakage is within Specification I.A.4,1 and (2) the penetration leakage, 

plus the last measured sensitive leak rate is within Specification 

I.B.2. Modifications to penetrations affecting integrity of the 

containment liner or which cannot be individually leak tested shall 

be tested by an integrated leakage rate test as defined in Specification 

I.  

II. Report of'Test Results 

Each integrated leakage rate test will be the subject of a suimmary 

technical report, which will include summaries of continuous leak 

detection tests and leak test o~f the-external recirculation heat

removal system (Items IV and VII below).
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IV. Continuous Leak Detection Testing via the Containment Penetration 

and Weld Channel Pressurization System 

1. The upper limit for long-term uncorrected air consumption 

f or-. the Pressurization system shall be 0. 2% of the containment 

volume per day (sum of four headers).  

2. The upper limit for short-term air consumption for the pressur

ization system shall be 0.5% of the containment volume per day, 

contingent on the following: 

a. Pressure in all pressurization zones is maintained above 

incident pressure.  

b. Air supply is maintained from the compressed air sysitems.  

c. The full complement of standby nitrogen cylinders is 

charged.  

V. Corrective Action 

1. If any time it is determined that the limits of *IV.1 and IV.2 

are exceeded, repairs shall be initiated immediately.  

2. If repairs are not completed and conformance to- the acceptance 

criterion is not demonstrated within 48 hours, the reactor shall 

be shut down and depressurized until repairs are effected and 

the continuous leakage meet1 the acceptance criteria.  

Vi. Isolation Valve Tests 

Isolation valves shall be tested for operability at a frequency of 

at least every refueling..
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VII. Recirculation Heat Removal Systems 

A. Test 

1.- (a) The portion of the Residual Heat Removal System that 

is outside the containment shall be tested either by 

use in normal operation or hydrostatically tested at 

350 psig at the interval specified in VII-D below.  

(b) Suction piping from the containment sump to the Residual 

Heat Removal System shall be hydrostatically tested at 

no less than 100 psig at the interval specified inVII-D 

below.  

2.. Visual inspection shall be made for excessive leakage during 

these tests from components of the system. Any significant 

leakage shall be measured by collection and weighting or by 

another equivalent method.  

B. AcetneCriterion 

The maximum allowable leakage from the recirc ulat ion heat removal 

system components (located outside the contairnent) shall not 

exceed two gallons per hour.  

C. Corrective Action 

1. Repairs or isolation sl~all be made as required to maintain 

leakage within the acceptance criterion of VII-B.  

2. If leakage is not reduced to the limits of VII-B during the 

subsequent weekend, the reactor shall be placed in the hot 

shutdown condition.  
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If the conditions of VII-B cannot be met during an additional 

48 hours, the reactor shall be placed in the cold shutdown 

condition.  

D. Test Frequency 

Tests of the recirculation heat removal system shall be conducted 

at every refueling.  

Bases 

The containment is designed for an accident p ressure of 47 psig.(l 

While the reactor is operating, the internal environment of the con

tainment will be air at approximately atmospheric pressure and a 

maximum temperature of about 120'F. -With these initial conditions, 

the temperature of the steam-air mixture at the peak accident pressure 

of 47 psig is 271*F.  

Prior to initial operation, the containment will be strength tested at 

54 psig and then will be leak-tested. The acceptance criterion for 

this pre-operational leakage rate test has been established as 0.1% 

per 24 hours at 47 psig and 271'F. This leakage rate is consistent 

with the construction of-the containment, ()which is equipped with 

continuously pressured penetrations and contains channels over all 

containment liner welds. These were independently leak-tested during 

construction.  

Safety analysis has been performed on the basis of a leakage rate of 

0.10% per day for 24 hours. With this leakage rate and with minimum 

containment engineered safeguarzds operating-, the public exposure would 

be well below 10 GFR 100 values in the event of the design basis 

accident.(3
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Performance of the integrated leakage rate test in two stages, i.e., 

Gross Leakage Rate Test and Sensitive Leak Rate Test provides an over

all assessment of potential leakage from the containment in case of an 

accident that would pressurize the interior of the containment. The 

test pressure of 47 psig for the gross leakage rate test provides an accurate 

measurement of-the gross leakage rate.  

The sensitive leak rate test since it includes on ly the volume of the 

weld channels and double penetrations, which is about 1000 times -smaller 

than the containment free volume, is more sensitive and the accuracy 

attainable in this leak test is increased correspondingly over that attainable 

by integrated leak rate testing.  

The duration of 24 hours for the integrated leakage rate test is established 

to provide a minimum level of accuracy and to allow for daily cyclfi-6 

variation in temperature and thermal radiation.  

The post-operational integrated leakage rate test is keyed to containment 

liner modification because the Containment Penetration and Weld Channel 

Pressurization System provides assurance on a continuous basis that leakage 

is within design limits.  

The first phase of the 47 psig test (I-A) will bpeformed with all the 

pressurized zones in th e penetrations and weld seam channels open to the 

containment atmosphere. This test must show that the total integrated 

leakage from the containment through the liner weld seams -and through the 

penetration outer containment plates is no greater than 0.1% of the containment 

volume per day at 47 psig and 217*F.  

Total leakage from penetrations and Weld channels-is measured by summing 

the recorded flows in each of the four pressurization zones. A leak would be 

expected to build up slowly and would therefore be noted before design leakage 

limits are exceeded. Therefore, remedial action can be taken before the 

limit is reached.
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A variable area-flow sensing device is located in each of the headers 

supplying make up air to the four pressurization zones. Signal outp ut 

from each of the four flow sensors is applied to an integrating recorder 

located in the control room. Output from all sensors is also applied 

to a summing amplifier which drives a total flow recorder. A short 

term leakage rate alarm and a long term leakage rate alarm are also derived 

in the recording channel, to alert the operator in the control room.  

With this instrumentation, the flow measurement accuracy is within +1% 

and the reproducibility within 0.3%. Since a flow of 0.2% of the containment 

volume per day at 47 psig is approximately 3.6 ft 3/minute, the sensitivity 

of the flowmeters is well within the maximum leakage of the pressurization 

system. The full scale pre- and post-operational integrated leak rate 

tests will indicate the true leak rates from the penetrations, liner 

welds, and liner weld joint channels. (4 ) 

The double penetrations and the weld seam channels which are installed 

on the inside of the liner in the containment will be continuously pressurized 

to provide a continuous and-'very sensitive and accurate means of monitoring 

their status with -respect to leakage. With this provision, there is 

no need to perform integrated leak rate tests of the containment building, 

-unless modifications of the containment liner of the containment are 

,made. To allow-for this possibility, it is permissible to pressurize 

the containment building at 47 psig, after the modifications have been 

completed. 
5 ) 

The 350 psig test pressure, achieyed either by normal Residual Heat Removal 

System operation or hydrostatically testing, gives an adequate margin 

over .the highest pressure within the system after a design basis accident.  

Similarly-, the hydrostatic test pressure for the containment sump return 

line of 100 psig gives an adequate. margin over the highest pressure 

within the line after-a design basis accident. A recirculation system 

leakage of 2 gal./hr will limit off-site exposures due to leakage to 

insignificant levels relative to those calculated for leakage directly 

from the containment in the design basis accident.
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References 

(1) FSAR - Section 5 

(2) FSAR - Section 5.1.7 

(3) FSAR - Section 14.3.5 

(4) FSAR - Table 6.-6-3 

(5) FSAR - Section 5.1.8
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4.5 ENGINERED SAFETY FEATURES

Applicability 

Applies to tes-ting of the Safety Injection System, the Containment Spray 

System, and the Air Filtration System inside the containment.  

Objective 

To verify that the subject systems will respond promptly and perform their 

design functions, if required.  

Specification 

I. Sys tem Tests 

A. Safety Injection System 

1. System tests shall be performed at each reactor refueling 

interval.  

With the Reactor Coolant System pressure less 

than or equal to 350 psig and temperature less 

than or equal to 3500F, a test safety injection 

signal will be applied to initiate operation of 

the system. The safety injection and residual heat 

removal pumps are made inoperable for this test.  

2. The test will be considered satisfactory if control board 

indication and visual observations indicate that all components 

have received the safety injection signal in the proper 

sequence and timing.  
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That is, the appropriate pump breakers shall have opened 

and closed, and all valves shall have completed their 

travel.  

B. Containment Spray System 

1. System tests shall be performed at each reactor refueling 

interval. The tests shall be performed with the isolation 

valves in the spray supply lines at the containment and 

the spray additive tank isolation valves blocked closed.  

Operation of the system is initiated by tripping the normal 

actuation instrumentation.  

2.* The spray nozzles shall be checked for proper functioning 

at least every five years.  

3. The test will be considered satisfactory if visual observations 

indicate all components have operated satisfactorily.  

'*.Component Tests 

A. Pumps 

1. The safety injection pumps, residual heat removal pumps, 

containment spray pumps and the auxiliary component cooling 

water pumps shall be started at intervals not greater 

than one month. The recirculation pumps shall be started 

during reactor shutdowns for refueling.  

2.. Acceptable levels of Tperformance -shall be that the pumps 

start;- reach their rated shut off heads, and operate for at 

least fifteen minutes.
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B. Valves 

1. Each boron injection tank outlet valve shall be cycled 

by operator action with the pumps shut down at intervals 

not greater than one month.  

2. Each spray additive valve shall be cycled by operator 

action with the pumps shut down at intervals not greater 

than one month.  

3. The accumulator check valves shall be checked for 

operability during each refueling shutdown.  

C. Air Filtration__ystem 

1. Visual inspection of the filter installation and measurement 

of the :pressure drop shall be performed at each refueling 

shutdown. Any significant difference in appearance or 

pressure drop from initial conditions shall be corrected.  

2. The iodine removal efficiency of at least one charcoal filter 

charcoal sample from one cell shall be measured at the first 

refueling and every second refueling thereafter. The efficiency 

shall be measured under the containment conditions representative 

of the design basis accident (47 psig, 271*F and 100% relative 

humidity). The filter cell to be tested sliall be selected 

randomly from those cells with the longest in-bank residence 

time. The acceptance criterion for filter efficiency is 5% 

for removal of methyl iodine. If the acceptance criteria are 

not met, the activated charcoal in the installed filter units 

shall be replaced.
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3. The charcoal filter isolation valves shall be tested 

at intervals not greater than one month to verify oper

ability.  

4. The BEPA filter banks shall be tested with locally 

generated DOP at each refueling shutdown and indications 

of abnormal leakage corrected.  

Basis: 

The Safety Injection System and the Containment Spray System are principal 

plant safeguards that are normally inoperative during reactor operation.  

Complete systems tests cannot be performed when the reactor is operating 

because a safety injection signal causes reactor trip, main feedwater 

isolation and containment isolation and a Containment Spray Systeeni

test requires the system to be temporarily disabled. The method of 

assuring operability of these systems is therefore to combine systems 

tests to be performed during annual plant shutdowns, with more frequent 

component tests, which can be performed during reactor operation.  

The annual systems tests demonstrate proper automatic operation of 

the Safety Injection and Containment Spray Systems. With the pumps 

blocked from starting a test signal is applied to initiate automatic 

action and verification made that the components receive the safety 

injection signal in the proper sequence. The test demonstrates the 

operation of the valves, pump circuit breakers, and automatic circuitry.(l 

During reactor operation, the instrumentation which is depended on 

to initiate safety injection and containment spray is generally checked 

daily and the initiating circuits are tested monthly (in accordance 

with Specification 4.1). In addition, the active components (pumps 

and valves) are to be tested monthly to check the operation of the 

starting circuits and to verify that the pumps are in satis factory 

running order. The test interval of one month is based on the judgement 
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that more frequent testing would not significantly increase the reliability 

(i.e., the probability that the component would operate when required), 

yet more frequent testing would result in increased wear over a long 

period of time.  

Other systems that are also important to the emergency cooling function 

are the accumulators, the Component Cooling System, the Service Water 

System and the containment fan coolers. The accumulators are a passive 

safeguard. In accordance with Specification 4.1 the water volume and 

pressure in the accumulators are checked periodically. The other systems 

mentioned operate when the reactor is in operation and by these means 

are continuously monitored for satisfactory performance.  

The air filtration portion of the air recirculation system is a passive 

safeguard which is isolated from the cooling air flow during norma.

reactor operation. Hence the charcoal should have a long useful lifetime.  

The filter frames that house the charcoal are stainless steel and should 
also last indefinitely. However, the visual inspection specified in 

Section IIC-l of th is specification will be performed to verify that 

this is in fact the case. The iodine removal efficiency cannot be 

measured with the filter cells in place. Therefore at periodic intervals 
a representative sample of charcoal is to be removed and tested to 

verify that the efficiencies for removal of methyl iodide, is obtained. (
2 ) 

] References 

(1) FSAR Section 6.2 

*1(2) FSAR Section 6.4 
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4.6 EMERGENCY P0OWER SYSTEM PERIODIC TESTS

Applicability 

Applies to periodic testing and surveillance requirements of the emergency 

power system.  

Objective 

To verify that the emergency power system will respond promptly and properly 

when required.  

Specification 

The following tests and surveillance shall be performed as stated:,_ 

A. Diesel Generators 

1. Manually-initiated start of the diesel generator, followed 

by manual synchronization with other power sources and assumption 

of load by thie diesel generator up to the nameplate rating.  

This test will be conducted monthly on each diesel generator.  

Normal plant operation will not be affected.  

2. Automatic start of each diesel generator and restoration to 

operation of particular vital equipment, initiated by simulated 

loss of all normal AC station service power supplies together 

with a simulated safety injection signal. This test will 

be conducted at one year intervals normally during reactor 

shutdown for refueling t -assure that-the dies el-generator 

will start and assume required load within 60 seconds after the 

initial starting signal.
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3. Each diesel generator. shall be given a thorough inspection 

at least annually following the manufacturer's recommendations 

for this class of stand-by service.  

The above tests will be considered satisfactory if the 

required minimum safeguards equipment operates as designed.  

4. Diesel generator electric loads shall not be increased beyond 

the long term rating of 1750 kw.  

B. Diesel Fuel Tanks 

A minimum oil storage of 19,000 gallons will be maintained at 

Q the station at all times.  

C. Station Batteries 

j 1. Every month the voltage of each cell, the specific gravity 

and temperature of a pilot cell in each battery and 

.1each b attery voltage shall be measured and recorded.  

2. Every 3 months the specific gravity of each cell, the 

temperature reading of every fifth cell, the height of 

electrolyte, and the amount of water added shall be 

measured and recorded.  

3. At each time data is recorded, new-data shall be compared 

with, old to detect signs of abuse or deterioration.  

4. Once a year the battery shall be subjected to a load test 

and a visual inspection of the plates.  
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Basis 

The tests specified are designed to demonstrate that the diesel generators 

will provide power for operation of equipment. They also assure that 

the emergency generator system controls and the control systems for 

the safeguard§-equipment will function automatically in the event of 

a loss of all normal 480v AC station service power.  

The testing frequency specified will be often enough to identify and 

correct any mechanical or electrical deficiency before it can result 

in a system failure. The fuel supply is continuously monitored. An 

abnormal condition in these systems would be signaled without having 

to place the diesel generators themselves on test.  

Each diesel generator has a continuous rating of 1750 kw with a 2000h'r 

rating of 2000 kw. Two diesels, operating at their continuous rating can 

power the minimum safeguards loads. A minimum oil storage of 19,000 gallons 

will provide for operation of the minimum required engineered safeguards 

on emergency diesel power for a period of 80 hours.  

Station batteries will deteriorate with time, but precipitous failure 

is extremely unlikely. The surveillance specified is that which has 

been demonstrated over the years to provide an indication of a cell 

becoming unserviceable long before it fails.  

The annual load test for the battery together with the vidual inspection 

of the plates will assure the continued integrity of the batteries.  

The batteries are of the type that-can ,be visually inspected, and this 

method of assuring the continued integrity of the battery is proven 

standard power plant practice. 

Reference.  

FSAR, Section 8.2
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4.7 MAIN STEAM STOP VALVES 

Applicability 

Applies to periodic testing of the- main steam stop valves.  

Objective 

To verify the ability of the main steam stop valves to close upon 

signal.  

Specification 

The main steam stop valves shall be tested at refueling intervals with the 

reactor at cold shutdown. Closure time of five seconds or less sh' ll-be 

verified.  

Basis 

The main steam stop valves serve to limit an excessive Reactor Coolant 

System cooldown rate and resultant reactivity insertion following a 
(1) 

main steam break incident. Their ability to close upon signal should be 

verified at each-scheduled refueling shutdown. A closure time of 

five seconds was selected as being consistent with expected response 

time for instrumentation as detailed in the steam line break incident 

analysis. (2) 

References 

(1) FSAR - Section 10.5 

(2) FSAR - Section 14.2.5
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.4.8 AUXILIARY FEEDWATER SYSTEM 

Applicability 

Applies to periodic testing requirements of the Auxiliary Feedwater, 

System.

Obj ective 

To verify the operability of the Auxiliary Feedwater System and its 

ability to respond properly when required.

Specification 

l.a Each motor driven auxiliary feedwater pump will be started at 

intervals not greater than every six months with full flow 

established to the steam generators.  

b The steam turbine driven auxiliary feedwater pump will be 

started at intervals not greater than six months with full flow 

established to the steam generators.  

C The auxiliary feedwater pumps discharge valves will be tested 

by operator action at intervals not greater than six months.  

2. These tests shall be considered satisfa ctory if control board 

indication and subsequent visual observation of the equipment 

demonstrate that all components,,have operated properly.  

Basis 

The testing of the auxiliary feedwater pumps will verify their operability..  

The capacity of any one of the three auxiliary feedwater pumps is 

sufficient to meet decay heat removal requirements.
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Verification of correct operation will be made both from instrumentation 

within the main control room and direct visual observation of the pumps.  

Reference' 

FSAR - Sections 10.4, 14.1.9 and 14.2.5
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4.9 REACTIVITY ANOMALIES 

Applicability 

Applies to potential reactivity anomalies.  

Obj ective 

To require evaluation of reactivity anomalies within the reactor.  

Specification 

Following a normalization of the computed boron concentration as a function 

of burn-up, the actual boron concentration of the coolant shall be periodically 

compared with the predicted value.. If the difference between the observed and 

predicted steady-state concentrations reaches the equivalent of one percent 

in reactivity, the Atomic Energy Commission shall be notified within 24 hours 

and an evaluation as to the cause of the discrepancy shall be made and reported 

to the Atomic Energy-Commission within 30 days.  

Basis 

To eliminate possible errors in the calculations of the initial reactivity 

of the core and the-reactivity depletion rate, the predicted relation between 

fuel burn-up and the. boron concentration, necessary to maintain adequate 

control characteristics, must be adjusted (normalized.) to accurately reflect 

actual core conditions. When full power is reached initially, and with the 

control rod groups in the desired positions, the boron concentration is 

measured and the predicted curve is a djusted "to this point. As power 

operation proceeds, the measured boron concentration is compared with the 

predicted concentration and the slope of the curve relating burn-up and 

reactivity is compared with that predicted. This process of normalization.  

shall be completed early in core life. Thereafter, actual boron concentration 

can be compared with prediction, and the reactivity status of the core can 

be continuously evaluated. Any reactivity anomaly greater than 1% would be 

unexpected, and its occurrence would be thoroughly investigated and evaluated.  

The value of 1% is considered -a safe limit since a shutdown margin of at 

least 1% with the most reactive rod in the fully withdrawn position is always 

maintained.
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4..lO ENVIRONMENTAL MONITORING SURVEY

Applicability 

Applies to routine testing of the plant environs.  

Obj ective 

To establish a sampling schedule which will assure cognizance of changes 

in radioactivity in the environs.  

Specification 

1. Liquid Discharges 

The survey for liquid discharges shall be conducted in accordance 

with Table 4.10-1 as specified below: 

a. If the gross beta-gamma activity of the station releases to 

the river is less than 1% of NPC during the month just ended, 

the environmental survey shall be conducted in accordance with 

Program 1 for the subsequent month.  

b. If the gross beta-gamma activity of the station releases to 

,the river is greater than 1% of NPC but less than 10% of 

NBC during the month just ended, the environmental survey shall 

be conducted in accordance with Program 2 for the subsequent 

month. If the samples taken under Program 2 do not indicate 

any significant increase in environmental radioactivity, the 

survey shall revert to RProgram 1.  

C. If the gross beta-gamma activity of the station releases to 

the river is greater than 10% of NBC during the month just 

ended, the environmental survey shall be conducted in accordance 
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with Program 3 for the subsequent month. If the samples taken 

under Program 3 do not indicate any significant increase in 

environmental radioactivity, the survey shall revert to Program 2.  

2. Gaseous Discharges 

The survey for the gaseous-discharges shall be conducted in accordance 

with Table 4.10-2 as specified below: 

a. If the average release rate from the plant vent is less than 

10% of the annual allowable release rate as specified in Para

graph 3.9-Bl during the month just ended, the environmental 

survey shall be conducted in accordance with Program-1 for the 

subsequent month.  

b. If the average release rate from the plant vent is greater than 

10% but less than 100% of the annual allowable release rate as 

specified in Paragraph 3.9-Bl during the month just ended, the 

environmental survey shall be conducted in accordance with Program 

2 for the subsequent month., If the samples taken under Program 

2 do not indicate any significant increase in environmental radio

activity, the survey shall revert to Program 1.  

C. If the average release rate from the plant Vent is greater than 

100% of the annual allowable release rate as specified in 

Paragraph 3.9-El during the month just ended, the environmental 

survey shall be conducted in accordance with Program 3 for the 

subsequent month. If the samples taken under Program 3 do not 

indicate any significant increase in environmental radioactivity, 

the survey shall revert :to Program 2.
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W Basis 

Programs for monitoring the adjacent area of the Hudson River will be 

conducted by the Consolidated Edison Company, by the New York State 

Department of-Health, and by the New York University Institute of Environ

mental Medicine. The New York State program includes measurement of samples 

of air, water, milk and wildlife. The New York University Medical Center 

research program includes the biology of the Hudson River, the distribution 

and abundance of fish in the river, pesticides and radio-ecological studies.  

The various studies mentioned above include measurements of radioactivity 

in fresh water, river water, river sediments, fish, milk, aquatic vegeItation, vegetation, soil and'air in the vici nity of the Indian Point 
Station.  

The environmental monitoring program conducted by the Consolidated Edison 

Company will supply sufficient data to determine the compliance of the 

Indian Point Station with the requirements of 1OCFR2Q. The schedules for 

liquid and gaseous discharges will insure that changes in the environmental 

radioactivity will be detected.  

Although the design of the proposed facility and administrative controls 

will be such that gaseous and liquid effluents will be released in accord

]ance with the requirements of lOCFR2O, the environmental monitoring program 

of the Consolidated Edison company provides a redundant means of insuring that 

the operation of the proposed facility does not pose any undue risk to the 

health and safety of the public. The New York State and New York University 

programs provide an independent means of verifying the proposed facilities 

compliance with 1OCFR2O.  
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Table 4.10-1

Environmental Monitoring Survey - Liquid Discharges

Programs

Media of Sample 

Hudson River 

Water 

Hudson River 
Aquatic 
Vegetation 

Hudson River 
Bottom 
Sediment 

Hudson River 
Fish

ample 
Frequency Analysis

MC 

SSF 

SSF 

14

Sample 
Frequency

GBG 
T

GBG 

GBG 

GBG

NDGS 

14 

TM

Analysis

GBG, 
GSA 
T 

GBG, 
GSA 

GBG, 
GSA 

GBG, 
GSA

3 
Sample 
Frequency Analyi

D 

MC 

MDGS 

14 

W

GBG, 
GSA 

RA, 
T 

GBG, 
GSA, 
RA 

GBG, 
GSA, 

GEG, 
GSA, 
RA

*1 Samples will be 

Nomenclature for

taken whenever biologically available.  

Sample Frequency

W -Weekly 

TW -Twice Weekly 
D -Daily 

14 Monthly 
MG Monthly Composite 
TM - Twice Monthly 
SSF - Once each in Spring, Summer and Fall 
MDGS - Monthly During the Growing Season 

Nomenclature for Analysis

GBG 
GSA 
RA 
T

Gross Beta-Gamma 
Gammna Spectrometer Analysis *

Radiochemical Analysis to determine':biologically important isotopes 

Trit ium



Table 4.10-2

Environmental Monitoring Survey - Gaseous Discharges

Pro grams 
12 3

Media of Sample 

Fallout

Air Particulate 
& Organic 
Iodide 

Drinking Water 
Supplies 

Lake Water & 
Well Water 

Lake Aquatic 
Vegetation.& 

Land Vegeta
tion 

Soil

Sampile 
Frequency 

M

W 

M 

M 

SSF 

A

Analysis 

GBG,

GBG, 
GSA 

GBG, 
T 

GBG, 
T 

GBG 

GBG

Sample 
Frequency 

.M

TW 

TM 

MC 

TM 

MC 

NDGS 

M

Analysis 

GBG, 
GSA,

GBG, 
GSA 

GBG, 
GSA 
T 

GBG, 
GSA 
T 

GBG, 
GSA 

GBG, 
GSA

Sample 
Frequency Analysis

TW 

W 

MC 

W 

MC 

HDGS 

M. 5

GB G, 
GSA 
RA, 

GBG, 
GSA, 
RA

GBG, 
GSA, 
RA 
T 

GBG, 
GSA, 
RA 
T 

GBG, 
GSA, 
RA 

GBG, 
GSA, 
RA

Direct Gamma 
(Spot Read
ings) 

Direct Gamma 
(Peripheral 
Monitoring)

GB 

GGB

MSL 

TM

GGB WSL

GB

GGB 

GGB

tSamples will be taken whenever biologically available.  

*Tritium analysis will be performed provided suffiEient wet deposition occurs.  
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Table 4.10-2 (Continued)

Environmental Monitoring Survey -Gaseous Discharges 

Nomenclature for Sample Frequency 

M - Monthly 
TM - Twice Monthly 
W - Weekly 
TW - Twice Weekly 
MC - Monthly Composite 
A - Annually 
SSF - Once each in Spring, Summer and Fall 

NDGS - Monthly During the Growing Season 

MSL - Monthly at Selected Locations 
WSL - Weekly at Selected Locations 

Nomenclature for Analysis 

GBG -Gross.Beta-Gamma 

GSA -Gamma Spectrometer Analysis 
RA Radiochemical Analysis to determine biologically important isoto pes 

T -Tritium 

GGB -Gross Gamma Background
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5 DESIGN FEATURES

SITE

Applicability

Applies to the location and extent of 'the reactor site.  

Objective 

To define those aspects of the site which affect the overall safety of 

the installation.  

Specification 

The minimum distance from the reactor center line to the boundary of the 

site exclusion area and the outer boundary of the low population zone as 

defined in 10 CFR 100.3 is 520 meters and 1100 meters, respectively.  

5-1
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5. CONTAINMYENT

Applicability 

Applies to those design features of the Containment System relating to 

operational and public safety.  

Obj ective 

To define the significant design features of the reactor containment structure.  

Specifications 

A. Reactor Containment 

1. The reactor containment completely encloses the entire reactor 

and reactor coolant system and ensures that an acceptable upper 

limit for leakage of radioactive materials to the environment 

is not-exceeded even if gross failure of the reactor coolant 

system occurs. The structure provides biological shielding for 

both normal and accident situations.

2. The containment structure is designed for an 

of 47 psig, plus the loads resulting from an 

0.10g applied horizontally and 0.05g applied 

same time; (1)

internal pressure 

earthquake producing 

vertically at the

B. Penetrations

1. All penetrations through the containment reinforced concrete 

pressure barrier for pipe, electrical conductors, ducts and access 

hatches are of the double barrier type.~2
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2. The automatic Phase A containment isolation (trip) valves are 

-actuated to the closed position either manually or by an automatically 

derived safety injection signal. The automat ic Phase B contaiment 

isolation valves are tripped closed by automatic or manual contain

ment spray actuation. The actuation system is designed such that 

no-7single component failure will prevent containment isolation 

if required.  

C.- Containment Systems 

I1. The containment vessel has an internal spray system which is 

4 capable of providing a distributed borated water spray of at 

1least 2530 gpm. During the initial period of spray operation, 

sodium hydroxide would be added to the'spray water to increase 

the removal of iodine from the containment atmosphere..  

2. The containment vessel has an internal air recireculation system 

which includes five fan-cooler units (centrifugal fans-and water 

cooled heat exchangers), with a total heat removal capability of 

106,000 Btu/sec under conditions following a loss of coolant 

accident. All of the fan cooler units are equipped with activated 

charcoal filters to remove volatile iodine following an accident.  

References, 

(1) FSAR Section 5.1 

(2) FSAR Section 5.1.2.7 ~ 

(3) FSAR Section 6.3 

(4) FSAR Section 6.4 
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5.3 REACTOR 

Applicability 

Applies to the reactor core, reactor coolant system, and emergency core 

cooling systems.  

Ob jecive 

To define those design features which are essential in providing for safe 

system operations.  

A. Reactor Core 

1. The reactor core contains approximately 87 metric tons of 

uranium in'the form of slightly enriched uranium dioxide pellets.  

The pellets are encapsulated in Zircaloy-4 tubing to form fuel 

rods. The reactor core is made up of 193 fuel assemblies. Each 

fuel assembly contains 204 f uel rods. (1) 

2. The average enrichment of the initial core is a nominal 2.70 

weight per cent of U-235. Three fuel enrichments are used in 

the initial core. The highest enrichment is a nominal 3.20 

weight per cent of U-235.2 

3. Reload fuel will be similar-in-design to the initial core. The 

enrichment of reload fuel will be no more than 3.4 weight per 

cent of U-235. 4
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*4. Burnable poison rods are incorporated in the initial core.  

There are 1156 posion rods in the form of 6,12 and 16-rod 

clusters, which are located in vacant rod cluster control 

guide tubes. ()The burnable posion rods consist of borated 

pyrex glass clad with stainless steel.(4 

5. There are 53 full-length RCC assemblies and 8 partial-length 

RCC assemblies in the reactor core. The full-length RCC 

assemblies contain a 144 inch length of silver-indium-cadmium 

alloy clad with the stainless steel. The partial-length 

RCC assemblies contain a 36 inch length Of silver-indium

cadmium alloy with the remainder of the stainless steel sheath 

filled with Al 0.  2 3 

6. The initial core and subsequent cores will meet the following 

performance criteria at all times during the operating lifetime.  

a. Nuclear hot channel factors at rated power no greater 

than: 

F N= 3.12 

F N= 1.75 IA 
j Except as specified in Specifi.cation 3.10.  

b." Moderator temperature coefficient negative in the 

power operating range..  

c. Capable of bein~ 'made subcritical in accordance with 

Specification D of 3.10.  

7. Core instrumentation consists of: 
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a. Core outlet thermocouples in approximately one-third 

of the fuel assemblies.  

b. Channels for movable in-core monitors in approximately 

one-third of the fuel assemblies.  

B. Reactor Coolant System 

1. The design of the reactor coolant system complies with the code 

requirements. (6) 

2. All piping, components and supporting structures of the reactor 

coolant system are designed to Class I requirements, and have 

been designed to withstand the maximum potential seismic--ground 

acceleration, 0.15g, acting in the horizontal and 0 .l0g~acting.  

in the vertical planes simultaneously with no loss of function..  

3. The total liquid volume of the reactor coolant system, at rated 

operating conditions, is 11,350 cubic feet.

Refer-ences 

(1) FSAR 

(2) FSAR 

(3) FSAR 

(4) FSAR 

(5) FSAR 

(6) FSAR

Section 3.2.2 

Section 3.2.1 

Section 3.2.1 

Section 3.2.3 

Sections 3.2.1 & 3.2.3 

Table 4.1-9

- A~.  

4.
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5.4 FUEL STORAGE 

Applicability 

Applies to the capacity and storage arrays of new and spent fuel.  

Objlective 

- -To define those aspects of fuel storage relating to prevention of

* - criticality in fuel storage areas.  

Specification 

1. The spent fuel pit structure is designed to withstand the anticipated 

earthquake loadings as a Class I structure. The spent fuel t 

has a stainless steel liner to insure against loss of water.  

2. The new and spent fuel storage racks are designed so that it is 

impossible to insert assemblies in other than an array of vertical.  

fuel assemblies with the sufficient center-to-center distance 

between assemblies to assure kf 0.90 even if unborated water 

were used to fill the pit.  

13. Whenever there is fuel in the pit (except-in the initial core loading), 

the spent fuel storage pit is filled and borated to the concentration 

i to match that used in the reactor cavity and refueling canal during 
refueling operations.  
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6 ADMINISTRATIVE CONTROLS

6.1 INTRODUCTION 

Administrative controls relate to the organization and management procedures, 

record keeping, review and audit systems, and reporting that are considered 

necessary to provide the assurance and evidence that the plant will be managed 

in a dependable manner.  

The administrative controls specify the administrative tools and functions 

necessary for the plant's safe operation. They also define the administrative 

action to be taken in the event operating limits or safety limits are exceeded.

6.1-1



6. ORGANIZATION, REVIEW AND AUDIT

Applicability 

Applies to the organization for management and for review and audit of 

facility operation.

Obj ective 

To delineate responsibilitio-s for management of the facility, to ensure staff 

competence, and to provide for an appropriately independent program of review 

and audit of facility operation.  

Specification 

A. Organization 

1. Overall full-time responsiblity for the safe operation-of the 

facility shall rest with General Superintendent.  

2. The General Superintendent shall report to the Assistant Manager 

or the Manager of the Production Department who, in turn, shall 

report to the Vice President of the Company in charge of all its 

operating facilities.  

The minimum functional operating organization sball be comprised 

of the following: 

a. A reactor operator, licensed pursuan .t to lOCFR55, in the 

control room at all times while there is fuel in the reactor.  
r .

b. A senior reactor operator, licensed pursuant to lOCFR-55, 

present at the facility and in charge of operations during 

each of the following:

6.2-1

6.2



1. Initial startup and approach to power following 

refueling.  

2. Recovery from an unplanned or unscheduled shut

down or significant reduction in power.  

3. Refueling 

C. A senior reactor operator, licensed pursuant to lOGFR55, 

present at the facility, or readily available on call, at 

all times while there is nuclear fuel located at the facility.  

d. A second operator in the control room trained to act in the 

capacity of assistant to the reactor operator at all times 

the reactor is critical.  

e. A health physics technician present at the facility at all 

times when nuclear fuel is located therein.  

3. Qualifications with regard to education and experience backgrounds 

and technical specialties of key supervisory personnel shall equal 

or surpass the minimum acceptable levels described in the "Standard 

for Selection and Training of Personnel for Nuclear Power Plants", 

as proposed by the American Nuclear Society. Where exceptions to 

the standard are significant, justification shall be furnished 

by the facility licensee to the Division of Reactor Licensing.  

B. Review and Audit 

1. There shall be a Nuclearv Paciliftes Sd~fetyCommittee which-shall 

review the operation of the facility, the operat'ing organization, 

the procedures for operation, changes in the facility and the 

conduct of tests or experiments herein.
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a. Membership 

The Committee shall consist of: 

1. The Manager of the System Operation Department 

who shall be Chairman.  

2. The Reactor Engineer at the Indian Point Station.  

3. An engineer from the Mechanical Engineering Department 

having experience in nuclear engineering.  

4. An engineer from the Mechanical Engineering Department 

or from the Chemical Bureau of the Production D-epartment 

having experience in nuclear chemistry.  

5. An engineer from the Electrical Engineering Department.  

or from the Mechanical Engineering Department having 

experience in nuclear instrumentation and control.  

6. The Radiation Safety Officer of the Company.  

In the temporary absence of any member of the Committee, the 

member shall designate an Alternate with similar experience 

to attend meetings of the Committee with full authority toact

in place of the absent member. In addition to designating an 

Alternate in his capacity as *a member of the Committee, the 

Chairman shall also designate the member of the Committee who 

is to act as Chairman in his absence. Designations of alter

nates will be made ii~writing.  

If any member of the Committee becomes incapacitated or resigns 

or is otherwise unable or unwilling to serve, his replacement 

shall be designated by the Vice President of the Company to 

whom such member -reports in his regular duties.
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b. Minimum Meeting Frequency

The Committee shall meet at least quarterly, and at more 

frequent intervals as required.  

c. Quorum 

A Any four Members-or their designated Alternates shall 

constitute a quorum.  

d. Records 

Written minutes of all meetings shall be prepared. These 

minutes shall be transmitted to the Vice Presidents in charge 

of Engineering, Production and Distribution Operations, with 

a copy to the General Superintendent.  

e. Functions 

1. When requested by the General Superintendent of the 

facility, the Committee shall review (a) any proposed I change in the facility, (b) any proposed change in the 

procedure described in the FSAR (as that term is defined I in the aforesaid License) and (c) any proposed test 

or experiment to be conducted therein, to reach a 
determination whether such proposed change, test or 
experiment involves an unreviewed safety question 

as defined in the facility Operating License or involves 

a change in or deviation from the Technical Specifications.  

2. The Committee 'shall review facility operation, includingj 

*1equipment, from'time to time to determine their adherence 

.1to the requirements of said License and shall make reports 

of the result of such review to the General Superintendent 

and to the Vice Presidents of the Company in charge of 

Engineering, Production and Distribution Operations.  
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3. The Committee shall make such other studies and analyses 

of station organization, operations and procedures as 

may be requested by the General Superintendent or by 

corporate officers of Consolidated Edison.  

f.- Procedure 

1. If the General Superintendent decides to make a change 

in the facility or operating procedures, or to conduct 

a test or experiment, and concludes that the proposed 

change, test or experiment does nol involve a change, 

in the Technical Specifications or an unreviewed safety 

question, he may order the change, test or experiment 

to be made, shall enter a description thereof in the 

operating records of the facility, and shall send a 

copy of the instructions pertinent thereto to the 

Chairman of the Committee. If the Chairman of the 

Committee, upon reviewing such instructions.-is of 

the opinion that the change, test or experiment is of 

such nature as to warrant consideration by the Committee, 

he shall order such consideration.  

2. If the General Superintendent desires to make a change 

in the facility or operating procedures or to conduct 

a test or experiment which in his opinion might involve 

a change in the Technical Specifications,-might involve 

an unreviewed safety question or might otherwise not be, 

in accordance with-said License, he shall not order such 

change, test or experiment until he has referred the 

matter to the Committee for--review and report. If the 

Committee is of the opinion that the proposed change, 

test or experiment does not require approval by the 

Atomic Energy Commission under the terms of said License, 

it shall so report in writing to the General Superintendent
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together with a statement of the reasons for the 

decision and the General Superintendent may then 

proceed with the change, test or experiment. If, 

on the other hand, the Committee is of the opinion 

that approval of the Atomic Energy Commission is 

required, the Committee shall prepare a request for 

such approval, including an appropriate safety 

analysis in support of the request, and forward its 

report and request to the Vice Presidents in charge 

of Engineering, Production and Distribution Operations 

for their review with a copy to the General Superin

tendent. One of said Vice Presidents shall thereupon 

forward the report and request to the Atomic Energy 

Commission for approval unless, after review,. .thel 

Vice Presidents either (a) disagree with the opinion 

of the Committee that approval of the Atomic Energy 

Commission is required or (b) decide that the proposed 

change, test or experiment is not necessary from the 

standpoint, of Company policy or operations.  

3. If during a review by the Committee of the facility 

operations and equipment the Committee determines that.  

a variation from the Technical Specifications or an 

unreviewed safety question exists, the Committee shall 

immediately notify the General Superintendent who shall 

take any steps needed to Assure safety.  

The Committee shall then prepare a report recommending, 

as appropriate a change in the facility, in the operating 

procedures or In the Technical Specifications, together 

with any appropriate safety analysis. The Committee 

'shall: forward its report, together with a request for 

approval by the Atomic Energy Commission, to the above 

designated Vice Presidents, with a copy to the General 

Superintendent.
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6.3 ACTION TO BE TAKEN IN THE EVENT OF AN ABNORMAL OCCURRENCE 

IN PLANT OPERATION 

Applicability 

Applies to the- administrative steps to be taken in the event of abnormal 

occurrences.  

Objective 

To ensure that unusual occurrences are properly analyzed and to provide 

for timely reporting of such occurrences.  

Specification 

A. Any abnormal occurrence shall be promptly investigated by the General 

Superintendent.  

B. The General Superintendent shall promptly notify the chairman of 

the Nuclear Facilities Safety Committee and the manager of the 

Production Department of any abnormal occurrence.  

C. The General Superintendent shall submit a prompt report in writing 

Ito the manager of the Production Department following the observation 

A of an abnormal occurrence. Such report shall describe the circum~

stances leading up to, and resulting from, thq occurrence; shall attempt 

to define the cause of the occurrence;.*and shall recommend appropriate 

-~ action to prevent or reduce the probability of a repetition of the 

occurrence.  

D. The Company shall inform the Atomic Energy Commission of .any abnormal 

occurrence. For any such occurrence involving a violation of a limiting 

safety system setting the Commission shall receive prompt notification 

through its Division of Compliance by telephone or telegraph; and shall 
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receive within ten (10) days a report in writing to the Director, 

Division of Reactor Licensing, describing the occurrence. Abnormal 

occurrences involving a violation of 10CFR20 shall be reported in 

the manner prescribed therein. The Commission shall be informed of 

any other abnormal occurrence by written report within thirty (30) 

days of its observation.
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6.4 ACTION TO BE TAKEN IF A SAFETY LIMIT IS EXCEEDED 

Applicability 

Applies to operational and administrative steps to be taken in the event 

a safety limit is exceeded.  

Obj ective 

To establish appropriate action, reviewi and follow in the event a safety 

limit is exceeded. To ensure that, in the event a safety limit is exceeded, 

the reactor is not operated until the occurrence has been completely inves

tigated, the causes and extent of possible damage ascertained, and appropriate 

corrective action has been completed; and to provide for timely reporting of 

such occurrences.  

Specification 

If a safety limit has been exceeded, the reactor shall be shut down immediately.  

The Commission shall receive prompt notification through its Division of 

Compliance by telephone or telegraph and shall receive within ten (10) days 

a report in writing to the Director, Division of Reactor Licensing, describing 

the occurrence. The facility shall be maintained in a safe shutdown condition 

until otherwise authorized by the Commission.
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A6.5 ACTIONS TO BE TAKEN PRIOR TO SPECIAL TESTS OR CHANGES 

Applicability 

Applies to administrative action to be taken prior to special tests, changes 

in plant design, or changes in various documents.  

Objective 

To provide a review of special tests, and of changes in the plant or in 

various documents, so as to determine that such tests or changes are desirable 

and whether AEC approval is required.  

Specification 

A. If the General Superintendent decides to make a change in the facility 

or operating procedures, or to conduct a test or experiment, and con

cludes that the proposed change, test or experiment does not involve 

a change in the Technical Specifications or an unreviewed safety question, 

he may order the change, test or experiment to be made, shall enter a 

description thereof in the operating records of the facility, and shall 

send a copy of the instructions pertinent thereto, to the Chairman of 

the Nuclear Facilities Safety Committee. If the Chairman of the Committee, I upon reviewing such instructions, is of the opinion that the change, 

test or experiment is of such a nature as to warrant consideration by 

~2]the Committee, he shall order such consideration.  

AB. If the General Superintendent-desires to make a change in the facility 

or operating procedures or to conduct a test or experiment which in his 

opinion might involve a change,in the Technical Specifications, might 

4involve an unreviewed safety question or might otherwisenot be in 

accordance with said License, he shall not order sufch change, test or 

experiment until he has referred the matter to the Nuclear Facilities 
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Safety Committee for review and report. If the Committee is of the 

opinion that the proposed change, test or experiment does not require 

approval by the Atomic Energy Commission under the terms of said 

License, it shall so report in writing to the General Superintendent, 

together with a statement of the reasons for the Committee decision 

and the General Superintendent may then proceed with the change, test 

or experiment. If, on the other hand, the Committee is of the opinion 

that approval of the Atomic Energy Commission is required, the Committee 

shall prepare a request for such approval, including an appropriate 

safety analysis in support of the request, and forward its re port 

and request to the Vice Presidents in charge of Engineering, Produc

tion and Distribution Operations for their review with a copy to the 

General Superintendent. One of said Vice Presidents shall thereupon 

forward the report and request to the Atomic Energy Commissioki-for 

approval unless, after review, the Vice Presidents either (a)-disagree 

with the opinion of the Committee that approval of the Atomic Energy 

Commission is required, or (b) decide that the proposed change, test 

or experiment is not necessary from the standpoint of Company policy 

or operations.
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6~6 SEMI-ANNUAL STATION OPERATIONS REPORT

Applicability 

Applies to the preparation of a Semi-Annual Station Operations Report.  

Objective 

TO-provide a timely summary of all aspects of facility operation.

Specification 

A Semi-Annual Station Operations Report shall be prepared and submitted to 

the AEC. This report shall provide a summary of all aspects of plant 

operati on and maintenance, as well as those items specifically required 

elsewhere in the technical specifications.  

The report shall generally contain the following subject matter and shall 

cover the six month period ending June 30'and Dec 31.  

1. Hours of use of facility.  

2. -Electric output of the plant.  

3. Tabulation of major items of plant maintenan ce.  

4. Shutdowns of the facility including a brief explanation of the cause 

and duration of each shutdown. ; 

5. Summary of required surveillane testis and Ytesults.  

6. Summary of health and safety operations including a summary of personnel 

exposures and all radioactive releases and shipments.
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7. Reference to the document that contains a tabulation of significant 

changes in plant design.  

8. Graph of daily average plant load.  

This report shall be prepared by appropriate pla nt personnel and approved 

by the General Superintendent of the station.
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6.7 STATION OPERATING RECORDS 

Applicability 

Applies to preparation and retention of plant operating records.  

Obj ective 

To ensure that the operating history of the facility is fully documented.  

Specification 

The following records shall be prepared and retained in a manner convenient 

for review.  

1. Records of normal plant operation, including power levels and periods 

of operation at. each power level.  

2. Records of principal maintenance activities.  

3. Records of plant shutdowns.  

4. Records of abnormal occurrences.  

5. Records of periodic checks, inspections and/or calibration performed 

to verify that requirements specified under surveillance standards 

are being met. All equipment failing to meet surveillance requirements 

and the corrective action taken.will be recorded.  

6. Records of reactor tests and'imeasurements.  

7. Records of changes made in the plant as described in the FSAR.  

8. Records of changes made in the Operating Procedures.
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9'.Records of new and spent fuel inventory, transfers and assembly 

histories.  

10. Records of plant radiation and contamination surveys.  

11. Records of off-site environmental monitoring surveys.  

12. Records of radiation exposure for all station personnel, contracto rs 

and visitors to the plant who enter the controlled area.  

13. Records of radioactive waste disposal.
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6.8 PLANT OPERATING PROCEDURES 

/ Applicability 

Applies to operating modes and conditions under which operation is conducted 

in accordance with approved procedures.  

Objective 

ITo ensure that safety-related operatio ns are identified, and conducted in 

j - accordance with approved written procedures.  

Specification 

A. The following operations shall be conducted in accordance with

approved written procedures: 

1. Normal startup, operation and shutdown of the complete-facility 

and of all systems and components involving nuclear safety of 

I the facility.  

2. Refueling.  

13. Actions taken to correct specific and foreseen potential 

I malfunctions of systems or components, including responses 
J to alarms, suspected primary system leaks and abnormnal 

reactivity changes.  

4. Emergency procedures involving potential or actual release 

of radioactivity.  

5. Preventive or corrective maintenance which could affect the 

safety of the reactor.  

B. Written procedures pertaining to the operations listed above shall 

I. be approved for implementation in accordance with the provisions 

of 5.2B of these specifications.
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WC. Temporary changes to written operating procedures, which do not 

change the original intent of the procedure, may be authorized 

by the General Superintendent. *Written operating procedures 

shall be permanently changed in accordance with the provisions 

711 of. 5.2B of these specifications.  

AD. The General Superintendent shall initiate drills at sufficient 

- frequency to ensure-proficiency in emergency operations.  

A, 
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6.9 PLANT SURVEY FOLLOWING AN EARTHQUAKE

Applicability 

Applies to the inspecting of plant systems following an earthquake at 

the Indian Point site.  

Obj ective 

To specify procedures that determine whether plant systems are functioning 

properly after the occurrence of an earthquake.  

Specification 

If an earthquake shock is felt or reported to occur in the vicinity: of 

the Indian Point Station the company's seismological consultant will be 

contacted within 24 hours by telephone for an evaluation of the magni

tude at the Indian Point Site. The operator, after observing the-earthquake, 

will immediately check the control boards to determine the effect, if any, 

on instrumentation, controls, and plant operation. An inspection will then 

be performed of Class II structures and equipment for visual indication 

of damage. An emergency evaluation will be made if damage exists or if 

the magnitude of the earthquake at Indian Point as reported by the seis

mological consultant exceeds the design basis earthquake.  

Basis 

Even though the Indian! Point site is a region of low-seismic activity the 

Indian Point No. 2 plant is designed to withstand seismic activity.  

Appendix A of the Indian Point 2 FSAR' defines this design. All equipment 

and structures are classified as either Class I, and Class II,-or Class 

III. (1 

Reference 

FSR- Appendix A
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A tour of inspection of Class II structures and equipment will be conducted 

if an earthquake is felt at Indian Point. This inspection will be coincident 

with a check of control and instrumentation for Class I systems in the 

control room. Visual signs of damage of Class II equipment and structures 

and indications from the control room of anomalies in'the operation of 

Class I equipment will be the basis for further plant inspection and, if 

necessary, corrective action.
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6.10 PLANT EMERGENCY PROGRAM 
IN THE EVENT OF A TORNADO WATCH OR TORNADO WARNING 

Applicability 

Applies to plant tornado emergency program.  

Obje etive 

(1) 

To specify plant procedures. in the event of a tornado watch or a 

tornado warning. (2) 

Specification 

In the event of a tornado watch the emergency foreman will notify the 

station. Upon notification, pe-rsonnel will be assigned to-listen and look 

for a tornado.  

Upon notification of a tornado warning the gas turbine generator ill be 

started and fuel handling operations in th e fuel handl ing building will be 

halted. Should a fuel handling cask be suspended from the'crane at this 

time, it will be set down.  

Basis 

2 Conditions that can result in a tornado can be determined by the Weather 

Bureau. Con Edison is in contact with local weathet officials and will 

be advised immediately if tornado watch conditions are in effect. If a 

tornado is seen or if the plant operator is informed by weather officials 

that a tornado has occurred in the vicinity of the Indian Point site, non

essential plant operations will be.,halted.

~Tornado watch -means meteorological conditions are favorable' for 

the formation of a tornado.  

( 2 )Traowann means that a tornado has been sited in the area 

of the plant.  
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