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Mr. Neil S. Carns 
President and Chief Executive Officer 
Wolf Creek Nuclear Operating Corporation 
Post Office Box 411 
Burlington, Kansas 66839 

Dear Mr. Carns: 

SUBJECT: WOLF CREEK GENERATING STATION - POSITIVE REACTIVITY ADDITION; 
TECHNICAL SPECIFICATION BASES CHANGE (TAC NO. M85268) 

The staff has incorporated the revision of the technical specification Bases 
provided by your letter of December 22, 1992, into the Wolf Creek Generating 
Station Technical Specifications. The revision clarifies the terminology 
related to reactivity control by specifying that the addition of water into 
the reactor coolant system shall not be considered to be positive reactivity 
additions as long as the boron concentration of the added water is greater 
than or equal to the requirements for the refueling water storage tank.  

The staff has reviewed the changes and find the revisions to the associated 
technical specification Bases to be acceptable. Pages were adjusted to 
accommodate the overflow of text because of the lengthy inserts. The overleaf 
pages are provided to maintain document completeness.  

This completes the staff's activities related to TAC No. M85268.  

Sincerely, 

William D. Reckley, Project Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV/V 
Office of Nuclear Reactor Regulation
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3/4.3 INSTRUMENTATION

BASES 

3/4.3.1 and 3/4.3.2 REACTOR TRIP SYSTEM AND ENGINEERED SAFETY FEATURES 
ACTUATION SYSTEM INSTRUMENTATION 

The OPERABILITY of the Reactor Trip System and the Engineered Safety 
Features Actuation System instrumentation and interlocks ensure that: (1) the 
associated ACTION and/or Reactor trip will be initiated when the parameter 
monitored by each channel or combination thereof reaches its Setpoint, (2) the 
specified coincidence logic is maintained, (3) sufficient redundancy is 
maintained to permit a channel to be out-of-service for testing or 
maintenance, and (4) sufficient system functional capability is available from 
diverse parameters.  

The OPERABILITY of these systems is required to provide the overall 
reliability, redundancy, and diversity assumed available in the facility 
design for the protection and mitigation of accident and transient conditions.  
The integrated operation of each of these systems is consistent with the 
assumptions used in the safety analyses. The Surveillance Requirements 
specified for these systems ensure that the overall system functional 
capability is maintained comparable to the original design standards. The 
periodic surveillance tests performed at the minimum frequencies are 
sufficient to demonstrate this capability.  

When determining compliance with action statement requirements, addition 
to the RCS of borated water with a concentration greater than or equal to the 
minimum required RWST concentration shall not be considered to be a positive 
reactivity change.  

The Engineered Safety Features Actuation System Instrumentation Trip 
Setpoints specified in Table 3.3-4 are the nominal values at which the 
bistables are set for each functional unit. A Setpoint is considered to be 
adjusted consistent with the nominal value when the "as measured" Setpoint is 
within the band allowed for calibration accuracy. Specified surveillance 
intervals and surveillance and maintenance outage times have been determined 
in accordance with WCAP-10271, and Supplement 1, "Evaluation of Surveillance 
Frequencies and Out of Service Times for the Reactor Protection 
Instrumentation System," supplements to that report, and the NRC's Safety 
Evaluation dated February 21, 1985, WCAP-10271 Supplement 2 and WCAP-10271-P
A Supplement 2, Revision 1, "Evaluation of Surveillance Frequencies and Out of 
Service Times for the Engineered Safety Features Actuation System," the NRC's 
Safety Evaluation dated February 22, 1989, and the NRC's Supplemental Safety 
Evaluation dated April 30, 1990. Surveillance intervals and out of service 
times were determined based on maintaining an appropriate level of reliability 
of the Reactor Protection System and Engineered Safety Features 
instrumentation.  

ESF response times specified in Table 3.3-5 which include sequential 
operation of RWST and VCT valves (Notes 3 and 4) are based on values assumed 
in the non-LOCA safety analyses. These analyses take credit for injection of 
borated water from the RWST. Injection of borated water is assumed not to 
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INSTRUMENTATION

BASES 

REACTOR TRIP SYSTEM AND ENGINEERED SAFETY FEATURES ACTUATION SYSTEM 
INSTRUMENTATION (Continued) 

occur until the VCT charging pump suction valves are closed following opening 
of the RWST charging pump suction valves. When the sequential operation of 
the RWST and VCT valves is not included in the response times (Note 7), the 
values specified are based on the LOCA analyses. The LOCA analyses take 
credit for injection flow regardless of the source. Verification of the 
response times specified in Table 3.3-5 will assure that the assumptions used 
for the LOCA and non-LOCA analyses with respect to operation of the VCT and 
RWST valves are valid.  

To accommodate the instrument drift assumed to occur between operational 
tests and the accuracy to which Setpoints can be measured and calibrated, 
Allowable Values for the Setpoints have been specified in Table 3.3-4.  
Operation with Setpoints less conservative than the Trip Setpoint but within 
the Allowable Value is acceptable since an allowance has been made in the 
safety analysis to accommodate this error. An optional provision has been 
included for determining the OPERABILITY of a channel when its Trip Setpoint 
is found to exceed the Allowable Value. The methodology of this option 
utilizes the "as measured" deviation from the specified calibration point for 
rack and sensor components in conjunction with a statistical combination of 
the other uncertainties of the instrumentation to measure the process variable 
and the uncertainties in calibrating the instrumentation. In Equation 3.3-1, 
Z + R + S 5 TA, the interactive effects of the errors in the rack and the 
sensor, and the "as measured" values of the errors are considered. Z, as 
specified in Table 3.3-4, in percent span, is the statistical summation of 
errors assumed in the analysis excluding those associated with the sensor and 
rack drift and the accuracy of their measurement. TA or Total Allowance is 
the difference, in percent span, between the Trip Setpoint and the value used 
in the analysis for the actuation. R or Rack Error is the "as measured" 
deviation, in percent span, for the affected channel from the specified Trip 
Setpoint. S or Sensor Error is either the "as measured" deviation of the 
sensor from its calibration point or the value specified in Table 3.3-4, in 
percent span, from the analysis assumptions.  

The methodology to derive the Trip Setpoints is based upon combining all 
of the uncertainties in the channels. Inherent to the determination of the 
Trip Setpoints are the magnitudes of these channel uncertainties. Sensor and 
rack instrumentation utilized in these channels are expected to be capable of 
operating within the allowances of these uncertainty magnitudes. Rack drift 
in excess of the Allowable Value exhibits the behavior that the rack has not 
met its allowance. Being that there is a small statistical chance that this 
will happen, an infrequent excessive drift is expected. Rack or sensor drift, 
in excess of the allowance that is more than occasional, may be indicative of 
more serious problems and should warrant further investigation.  

The measurement of response time at the specified frequencies provides 
assurance that the Reactor trip and the Engineered Safety Features actuation 
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INSTRUMENTATION 

BASES 

REACTOR TRIP SYSTEM AND ENGINEERED SAFETY FEATURES ACTUATION SYSTEM 
INSTRUMENTATION (Continued) 

associated with each channel is completed within the time limit assumed in the 
safety analyses. No credit was taken in the analyses for those channels with 
response times indicated as not applicable. Response time may be demonstrated 
by any series of sequential, overlapping or total channel test measurements 
provided that such tests demonstrate the total channel response time as 
defined. Sensor response time verification may be demonstrated by either: 
(1) in place, onsite, or offsite test measurements, or (2) utilizing 
replacement sensors with certified response times.  

The Engineered Safety Features Actuation System senses selected plant 
parameters and determines whether or not predetermined limits are being 
exceeded. If they are, the signals are combined into logic matrices sensitive 
to combinations indicative of various accidents, events, and transients. Once 
the required logic combination is completed, the system sends actuation 
signals to those Engineered Safety Features components whose aggregate 
function best serves the requirements of the condition. As an example, the 
following actions may be initiated by the Engineered Safety Features Actuation 
System to mitigate the consequences of a steam line break or loss-of-coolant 
accident: (1) Safety Injection pumps start and automatic valves position, (2) 
Reactor trip, (3) Feedwater System isolates, (4) the emergency diesel 
generators start, (5) containment spray pumps start and automatic valves 
position, (6) containment isolates, (7) steam line isolation, (8) Turbine 
trip, (9) auxiliary feedwater pumps start and automatic valves position, (10) 
containment cooling fans start and automatic valves position, (11) essential 
service water pumps start and automatic valves position, and (12) isolate 
normal control room ventilation and start Emergency Ventilation System.  

Enqineered Safety Features Actuation System Interlocks 

The Engineered Safety Features Actuation System interlocks perform the 
following functions: 

P-4 Reactor tripped - Actuates Turbine trip, closes main feedwater valves on 
T . below Setpoint, prevents the opening of the main feedwater valves 
which were closed by a Safety Injection or High Steam Generator Water 
Level signal, allows Safety Injection block so that components can be 
reset or tripped.  

Reactor not tripped - prevents manual block of Safety Injection.  

P-II On increasing pressure P-i1 automatically reinstates safety injection 
actuation on low pressurizer pressure and low steamline pressure and 
automatically blocks steamline isolation on negative steamline pressure 
rate. On decreasing pressure; P-1i allows the manual block of Safety 
Injection on low pressurizer pressure and low steamline pressure and 
allows steamlime isolation on negative steamline pressure rate to become 
active upon manual block of low steamline pressure SI.  
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INSTRUMENTATION

BASES 

3/4.3.3 MONITORING INSTRUMENTATION 

3/4.3.3.1 RADIATION MONITORING FOR PLANT OPERATIONS 

The OPERABILITY of the radiation monitoring instrumentation for plant 
operations ensures that: (1) the associated ACTION will be initiated when the 
radiation level monitored by each channel or combination thereof reaches its 
Setpoint, (2) the specified coincidence logic is maintained, and (3) 
sufficient redundancy is maintained to permit a channel to be out-of-service 
for testing or maintenance. The radiation monitors for plant operations 
senses radiation levels in selected plant systems and locations and determines 
whether or not predetermined limits are being exceeded. If they are, the 
signals are combined into logic matrices sensitive to combinations indicative 
of various accidents and abnormal conditions. Once the required logic 
combination is completed, the system sends actuation signals to initiate 
alarms or automatic isolation action and actuation of Emergency Exhaust or 
Control Room Emergency Ventilation Systems.  

3/4.3.3.2 MOVABLE INCORE DETECTORS 

The OPERABILITY of the movable incore detectors with the specified 
minimum complement of equipment ensures that the measurements obtained from 
use of this system accurately represent the spatial neutron flux distribution 
of the core. The OPERABILITY of this system is demonstrated by irradiating 
each detector used and determining the acceptability of its voltage curve.  

For the purpose of measuring FQN(X,Y,Z) or FAH"(X,Y) a full incore flux 
map is used. Quarter-core flux maps, as defined in WCAP-8648, June 1976, may 
be used in recalibration of the Excore Neutron Flux Detection System, and full 
incore flux maps or symmetric incore thimbles may be used for monitoring the 
QUADRANT POWER TILT RATIO when one Power Range Neutron Flux channel is 
inoperable.  

3/4.3.3.3 SEISMIC INSTRUMENTATION 

The OPERABILITY of the seismic instrumentation ensures that sufficient 
capability is available to promptly determine the magnitude of a seismic event 
and evaluate the response of those features important to safety. This 
capability is required to permit comparison of the measured response to that 
used in the design basis for the facility to determine if plant shutdown is 
required pursuant to Appendix A of 10 CFR Part 100. The instrumentation is 
consistent with the recommendations of Regulatory Guide 1.12, "Instrumentation 
for Earthquakes," April 1974.
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3/4.4 REACTOR COOLANT SYSTEM

BASES 

3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION 

The plant is designed to operate with all reactor coolant loops in opera
tion and maintain DNBR above the safety analysis limit DNBR (1.32) during all 
normal operations and anticipated transients. In MODES 1 and 2 with one 
reactor coolant loop not in operation this specification requires that the 
plant be in at least HOT STANDBY within 6 hours.  

In MODE 3, two reactor coolant loops provide sufficient heat removal 
capability for removing decay heat even in the event of a bank withdrawal 
accident; however, single failure considerations require that three loops be 
OPERABLE. A single reactor coolant loop provides sufficient heat removal if a 
bank withdrawal accident can be prevented; i.e., by opening the Reactor Trip 
System breakers.  

In MODE 4, and in MODE 5 with reactor coolant loops filled, a single 
reactor coolant loop or RHR loop provides sufficient heat removal capability 
for removing decay heat; but single failure considerations require that at 
least two loops (either RHR or RCS) be OPERABLE.  

In MODE 5 with reactor coolant loops not filled, a single RHR loop 
provides sufficient heat removal capability for removing decay heat; but 
single failure considerations, and the unavailability of the steam generators 
as a heat removing component, require that at least two RHR loops be OPERABLE.  

The operation of one reactor coolant pump (RCP) or one RHR pump provides 
adequate flow to ensure mixing, prevent stratification and produce gradual 
reactivity changes during boron concentration reductions in the Reactor 
Coolant System. The reactivity change rate associated with boron reduction 
will, therefore, be within the capability of operator recognition and control.  

Addition of borated water with a concentration greater than or equal to 
the minimum required RWST concentration but less than the actual RCS boron 
concentration shall not be considered a reduction in boron concentration.  

The restrictions on starting a reactor coolant pump in MODES 4 and 5 are 
provided to prevent RCS pressure transients, caused by energy additions from 
the Secondary Coolant System, which could exceed the limits of Appendix G to 
10 CFR Part 50. The RCS will be protected against overpressure transients and 
will not exceed the limits of Appendix G by restricting starting of the RCPs 
to when the secondary water temperature of each steam generator is less than 
50°F above each of the RCS cold leg temperatures.  

3/4.4.2 SAFETY VALVES 

The pressurizer Code safety valves operate to prevent the RCS from being 
pressurized above its Safety Limit of 2735 psig. Each safety valve is 
designed to relieve 420,000 lbs per hour of saturated steam. The relief 
capacity of a single safety valve is adequate to relieve any overpressure 
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REACTOR COOLANT SYSTEM

BASES 

SAFETY VALVES (Continued) 

condition which could occur during shutdown. In the event that no safety 
valves are OPERABLE, an operating RHR loop, connected to the RCS, provides 
overpressure relief capability and will prevent RCS overpressurization. In 
addition, the Overpressure Protection System provides a diverse means of 
protection against RCS overpressurization at low temperatures.  

During operation, all pressurizer Code safety valves must be OPERABLE to 
prevent the RCS from being pressurized above its Safety Limit of 2735 psig.  
The combined relief capacity of all of these valves is greater than the 
maximum surge rate resulting from a complete loss-of-load assuming no Reactor 
trip and also assuming no operation of the power-operated relief valves or 
steam dump valves.  

Demonstration of the safety valves' lift settings will occur only during 
shutdown and will be performed in accordance with the provisions of Section XI 
of the ASME Boiler and Pressure Code.  

Addition to the RCS of borated water with a concentration greater than or 
equal to the minimum required RWST concentration shall not be considered a 
positive reactivity change. Cooldown of the RCS for restoration of 
operability of a pressurizer code safety valve, with a negative moderator 
temperature coefficient, shall not be considered a positive reactivity change 
provided the RCS is borated to the COLD SHUTDOWN, xenon-free conditions per 
specification 3.1.1.2.  

3/4.4.3 PRESSURIZER 
The 12-hour periodic surveillance is sufficient to ensure that the 

parameter is restored to within its limit following expected transient opera
tion. The maximum water volume also ensures that a steam bubble is formed and 
thus the RCS is not a hydraulically solid system. The requirement that a 
minimum number of pressurizer heaters be OPERABLE enhances the capability of 
the plant to control Reactor Coolant System pressure and establish natural 
circulation.  

3/4.4.4 RELIEF VALVES 
The power-operated relief valves (PORVs) and steam bubble function to 

relieve RCS pressure during all design transients up to and including the 
design step load decrease with steam dump. Operation of the PORVs minimizes 
the undesirable opening of the spring-loaded pressurizer code safety valves.  
Each PORV has a remotely operated block valve to provide a positive shutoff 
capability should a relief valve become inoperable.  

The PORVs are equipped with automatic actuation circuitry and manual 
control capability. Because no credit for automatic PORV operation is taken 
in the USAR analyses for MODE 1, 2 and 3 transients, the PORVs are considered 
OPERABLE in either the manual or automatic mode. The automatic mode is the 
preferred configuration, as this provides pressure relieving capability 
without reliance on operator action.  
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.5 STEAM GENERATORS 

The Surveillance Requirements for inspection of the steam generator tubes 
ensure that the structural integrity of this portion of the RCS will be main
tained. The program for inservice inspection of steam generator tubes is 
based on a modification of Regulatory Guide 1.83, Revision 1. Inservice 
inspection of steam generator tubing is essential in order to maintain 
surveillance of the conditions of the tubes in the event that there is 
evidence of mechanical damage or progressive degradation due to design, 
manufacturing errors, or inservice conditions that lead to corrosion.  
Inservice inspection of steam generator tubing also provides a means of 
characterizing the nature and cause of any tube degradation so that corrective 
measures can be taken.  

Unscheduled inservice inspections are performed on each steam generator 
following: 1) reactor to secondary tube leaks; 2) seismic occurrence greater 
than the Operating Basis Earthquake; 3) a loss-of-coolant accident requiring 
actuation of the Engineered Safety Features, which for this specification is 
defined to be a break greater than that equivalent to the severance of a I" 
inside diameter pipe, or, for a main steamline or feedline, a break greater 
than that equivalent to a steam generator safety valve failing open; to ensure 
that steam generator tubes retain sufficient integrity for continued 
operation. Transients less severe than these do not require inspections 
because the resulting stresses are well within the stress criteria established 
by Regulatory Guide 1.121 which unplugged steam generator tubes must be 
capable of withstanding.  

The plant is expected to be operated in a manner such that the secondary 
coolant will be maintained within those chemistry limits found to result in 
negligible corrosion of the steam generator tubes. If the secondary coolant 
chemistry is not maintained within these limits, localized corrosion may 
likely result in stress corrosion cracking. The extent of cracking during 
plant operation would be limited by the limitation of steam generator tube 
leakage between the reactor Coolant System and the Secondary Coolant System 
(reactor-to-secondary leakage = 500 gallons per day per steam generator).  
Cracks having a reactor-to-secondary leakage less than this limit during 
operation will have an adequate margin of safety to withstand the loads 
imposed during normal operation and by postulated accidents. Operating plants 
have demonstrated that reactor-to-secondary leakage of 500 gallons per day per 
steam generator can readily be detected by radiation monitors of steam 
generator blowdown. Leakage in excess of this limit will require plant 
shutdown and an unscheduled inspection, during which the leaking tubes will be 
located and plugged.  

Wastage-type defects are unlikely with proper chemistry treatment of the 
secondary coolant. However, even if a defect should develop in service, it 
will be found during scheduled inservice steam generator tube examinations.  
Plugging will be required for all tubes with imperfections exceeding the 
plugging limit of 40% of the tube nominal wall thickness. Steam generator 
tube inspections of operating plants have demonstrated the capability to 
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REACTOR COOLANT SYSTEM

BASES 

STEAM GENERATORS (Continued) 
reliably detect degradation that has penetrated 20% of the original tube wall 
thickness.  

Whenever the results of any steam generator tubing inservice inspection 
fall into Category C-3, these results will be reported to the Commission pur
suant to Specification 6.9.2 prior to resumption of plant operation. Such 
cases will be considered by the Commission on a case-by-case basis and may 
result in a requirement for analysis, laboratory examinations, tests, addi
tional eddy-current inspection, and revision of the Technical Specifications, 
if necessary.  

3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE 

3/4.4.6.1 LEAKAGE DETECTION SYSTEMS 

The RCS Leakage Detection Systems required by this specification are 
provided to monitor and detect leakage from the reactor coolant pressure 
boundary. These Detection Systems are consistent with the recommendations of 
Regulatory Guide 1.45, "Reactor Coolant Pressure Boundary Leakage Detection 
Systems," May 1973.  

3/4.4.6.2 OPERATIONAL LEAKAGE 

PRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptable since it may 
be indicative of an impending gross failure of the pressure boundary. There
fore, the presence of any PRESSURE BOUNDARY LEAKAGE requires the unit to be 
promptly placed in COLD SHUTDOWN.  

Industry experience has shown that while a limited amount of leakage is 
expected from the RCS, the unidentified portion of this leakage can be reduced 
to a threshold value of less than I gpm. This threshold value is sufficiently 
low to ensure early detection of additional leakage.  

The total steam generator tube leakage limit of 1 gpm for all steam 
generators not isolated from the RCS ensures that the dosage contribution from 
the tube leakage will be limited to a small fraction of 10 CFR Part 100 dose 
guideline values in the event of either a steam generator tube rupture or 
steam line break. The 1 gpm limit is consistent with the assumptions used in 
the analysis of these accidents. The 500 gpd leakage limit per steam 
generator ensures that steam generator tube integrity is maintained in the 
event of a main steam line rupture or under LOCA condtions.  

The 10 gpm IDENTIFIED LEAKAGE limitation provides allowance for a limited 
amount of leakage from known sources whose presence will not interfere with 
the detection of UNIDENTIFIED LEAKAGE by the Leakage Detection Systems.  

WOLF CREEK - UNIT I B 3/4 4-4

Noverber 22, 1993



REACTOR COOLANT SYSTEM

BASES 

OPERATIONAL LEAKAGE (Continued) 

The CONTROLLED LEAKAGE limitation restricts operation when the total flow 
from the reactor coolant pump seals exceeds 8 gpm per RC pump at a nominal RCS 
pressure of 2235 psig. This limitation ensures adequate performance of the RC 
pump seals.  

The 1 gpm leakage from any RCS pressure isolation valve is sufficiently 
low to ensure early detection of possible in-series check valve failure. It 
is apparent that when pressure isolation is provided by two in-series check 
valves and when failure of one valve in the pair can go undetected for a sub
stantial length of time, verification of valve integrity is required. Since 
those valves are important in preventing overpressurization and rupture of the 
ECCS low pressure piping which could result in a LOCA that bypasses 
containment, these valves should be tested periodically to ensure low 
probability of gross failure.  

The Surveillance Requirements for RCS pressure isolation valves provide 
added assurance of valve integrity thereby reducing the probability of gross 
valve failure and consequent intersystem LOCA. Leakage from the RCS pressure 
isolation valves is IDENTIFIED LEAKAGE and will be considered as a portion of 
the allowed limit.  

3/4.4.7 CHEMISTRY 

The limitations on Reactor Coolant System chemistry ensure' that corrosion 
of the Reactor Coolant System is minimized and reduces the potential for 
Reactor Coolant System leakage or failure due to stress corrosion.  
Maintaining the chemistry within the Steady-State Limits provides adequate 
corrosion protection to ensure the structural integrity of the Reactor Coolant 
System over the life of the plant. The associated effects of exceeding the 
oxygen, chloride, and fluoride limits are time and temperature dependent.  
Corrosion studies show that operation may be continued with contaminant 
concentration levels in excess of the Steady-State Limits, up to the Transient 
Limits, for the specified limited time intervals without having a significant 
effect on the structural integrity of the Reactor Coolant System. The time 
interval permitting continued operation within the restrictions of the 
Transient Limits provides time for taking corrective actions to restore the 
contaminant concentrations to within the Steady-State Limits.  

The Surveillance Requirements provide adequate assurance that concen
trations in excess of the limits will be detected in sufficient time to take 
corrective action.  

3/4.4.8 SPECIFIC ACTIVITY 

The limitations on the specific activity of the reactor coolant ensure 
that the resulting 2-hour doses at the SITE BOUNDARY will not exceed an 
appropriately small fraction of 10 CFR Part 100 dose guideline values 
following a steam generator tube rupture accident in conjunction with an 
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REACTOR COOLANT SYSTEM

BASES 

SPECIFIC ACTIVITY (Continued) 

assumed steady-state reactor-to-secondary steam generator leakage rate of 
1 gpm. The values for the limits on specific activity represent limits based 
upon a parametric evaluation by the NRC of typical site locations. These 
values are conservative in that specific site parameters of the Wolf Creek 
Generating Station, such as SITE BOUNDARY location and meteorological 
conditions, were not considered in this evaluation.  

The ACTION statement permitting POWER OPERATION to continue for limited 
time periods with the reactor coolant's specific activity greater than 
I microCurie/gram DOSE EQUIVALENT 1-131, but within the allowable limit shown 
on Figure 3.4-1, accommodates possible iodine spiking phenomenon which may 
occur following changes in THERMAL POWER.  

Reducing Tavg to less than 500°F prevents the release of activity should 
a steam generator tube rupture since the saturation pressure of the reactor 
coolant is below the lift pressure of the atmospheric steam relief valves.  
The Surveillance Requirements provide adequate assurance that excessive 
specific activity levels in the reactor coolant will be detected in sufficient 
time to take corrective ACTION. Information obtained on iodine spiking will 
be used to assess the parameters associated with spiking phenomena. A 
reduction in frequency of isotopic analyses following power changes may be 
permissible if justified by the data obtained.  

3/4.4.9 PRESSURE/TEMPERATURE LIMITS 

The temperature and pressure changes during heatup and cooldown are 
limited to be consistent with the requirements given in the ASME Boiler and 
Pressure Vessel Code, Section III, Appendix G: 

1. The reactor coolant temperature and pressure and system heatup and 
cooldown rates (with the exception of the pressurizer) shall be 
limited in accordance with Figures 3.4-2 and 3.4-3 for the service 
period specified thereon: 

a. Allowable combinations of pressure and temperature for specific 
temperature change rates are below and to the right of the 
limit lines shown. Limit lines for cooldown rates between 
those presented may be obtained by interpolation; and 

WOLF CREEK - UNIT I B 3/4 4-6 Amendment No. 18 

November 22, 1993



PLANT SYSTEMS

BASES 

ULTIMATE HEAT SINK (Continued) 

The limitations on minimum water level and maximum temperature are based 
on providing a 30-day cooling water supply from the Essential Service Water 
pumps to safety-related equipment without exceeding its design basis 
temperature and is consistent with the recommendations of Regulatory Guide 
1.27, "Ultimate Heat Sink for Nuclear Plants," March 1974.  

3/4.7.6 CONTROL ROOM EMERGENCY VENTILATION SYSTEM 

The OPERABILITY of the Control Room Emergency Ventilation System ensures 
that: (1) the ambient air temperature does not exceed the allowable 
temperature for continuous-duty rating for the equipment and instrumentation 
cooled by this system, and (2) the control room will remain habitable for 
operations personnel during and following all credible accident conditions.  
Operation of the system with the heaters operating to maintain low humidity 
using automatic control for at least 10 continuous hours in a 31-day period is 
sufficient to reduce the buildup of moisture on the charcoal adsorbers and 
HEPA filters. The OPERABILITY of this system in conjunction with control room 
design provisions is based on limiting the radiation exposure to personnel 
occupying the control room to 5 rems or less whole body, or its equivalent.  
This limitation is consistent with the requirements of General Design 
Criterion 19 of Appendix A, 10 CFR Part 50. ANSI N510-1975 and N510-1980 will 
be used as procedural guides for surveillance testing. Surveillance testing 
provides assurance that system and component performances continue to be in 
accordance with performance specifications for Wolf Creek Unit 1, including 
applicable parts of ANSI N509-1976.  

When determining compliance with action statement requirements, addition 
to the RCS of borated water with a concentration greater than or equal to the 
minimum required RWST concentration shall not be considered to be a positive 
reactivity change.  

3/4.7.7 EMERGENCY EXHAUST SYSTEM - AUXILIARY BUILDING 

The OPERABILITY of the Emergency Exhaust System ensures that radioactive 
materials leaking from the ECCS equipment within the Auxiliary Building 
following a LOCA are filtered prior to reaching the environment. Operation of 
the system with the heaters operating to maintain low humidity using automatic 
control for at least 10 continuous hours in a 31-day period is sufficient to 
reduce the buildup of moisture on the charcoal adsorbers and HEPA filters.  
The operation of this system and the resultant effect on offsite dosage 
calculations was assumed in the safety analyses. ANSI N510-1975 and N510-1980 
will be used as procedural guides for surveillance testing. The surveillance 
requirements associated with the HEPA filters, charcoal adsorbers and heaters 
are stated in 4.9.13.  
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3/4.8 ELECTRICAL POWER SYSTEMS

BASES 

3/4.8.1. 3/4.8.2. and 3/4.8.3 A.C. SOURCES, D.C. SOURCES, AND ONSITE POWER 
DISTRIBUTION 

The OPERABILITY of the A.C. and D.C power sources and associated distri
bution systems during operation ensures that sufficient power will be avail
able to supply the safety-related equipment required for: (1) the safe shut
down of the facility, and (2) the mitigation and control of accident condi
tions within the facility. The minimum specified independent and redundant 
A.C. and D.C. power sources and distribution systems satisfy the requirements 
of General Design Criterion 17 of Appendix A to 10 CFR Part 50.  

The ACTION requirements specified for the levels of degradation of the 

power sources provide restriction upon continued facility operation commen

surate with the level of degradation. The OPERABILITY of the power sources 

are consistent with the initial condition assumptions of the safety analyses 
and are based upon maintaining at least one redundant set of onsite A.C. and 

D.C. power sources and associated distribution systems OPERABLE during acci

dent conditions coincident with an assumed loss-of-offsite power and single 

failure of the other onsite A.C. source. The A.C. source and D.C. source 
allowable out-of-service times are based on Regulatory Guide 1.93, 
"Availability of Electrical Power Sources", December 1974. When one diesel 

generator is inoperable, there is an additional ACTION requirement to verify 

that all required systems, subsystems, trains, components and devices, that 

depend on the remaining OPERABLE diesel generator as a source of emergency 

power, are also OPERABLE, and that the steam-driven auxiliary feedwater pump 

is OPERABLE. This requirement is intended to provide assurance that a loss
of-offsite power event will not result in a complete loss of safety function 

of critical systems during the period one of the diesel generators is 

inoperable. The term verify as used in this context means to administratively 

check by examining logs or other information to determine if certain 

components are out-of-service for maintenance or other reasons. It does not 

mean to perform the Surveillance Requirements needed to demonstrate the 

OPERABILITY of the component.  

The OPERABILITY of the minimum specified A.C. and D.C. power sources and 

associated distribution systems during shutdown and refueling ensures that: 

(1) the facility can be maintained in the shutdown or refueling condition 

for extended time periods, and (2) sufficient instrumentation and control 

capability are available for monitoring and maintaining the unit status.  

When determining compliance with action statement requirements, addition 

to the RCS of borated water with a concentration greater than or equal to the 

minimum required RWST concentration shall not be considered to be a positive 
reactivity change.  

The Surveillance Requirements for demonstrating the OPERABILITY of the 

diesel generators are in accordance with the recommendations of Regulatory 

Guides 1.9, "Selection of Diesel Generator Set Capacity for Standby Power Sup

plies," Revision 1, November 1978, 1.108, "Periodic Testing of Diesel 

Generator Units Used as Onsite Electric Power Systems at Nuclear Power 

Plants," Revision 1, August 1977 as modified by Amendment No. 8 issued on May 

29, 1987, and 1.137, "Fuel-Oil Systems for Standby Diesel Generators," 

Revision 1, October 1979.  
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ELECTRIC POWER SYSTEMS 

BASES 

A.C. SOURCES. D.C. SOURCES. AND ONSITE POWER DISTRIBUTION (Continued) 
reEach diesel generator (DG) is provided with an engine overspeed trip to 

prevent damage to the engine. Recovery from the transient caused by the loss 
of a large load could cause diesel engine overspeed, which, if excessive, 
might result in a trip of the engine. The DG load response characteristics 
and capability to reject the largest single load without exceeding 
predetermined voltage and frequency are demonstrated while maintaining a 
specified margin to the overspeed trip as required by Regulatory Guide 1.9, 
Position C.4. For meeting Surveillance Requirements, the largest single load 
is defined as a load equivalent to the ESW pump motor while under the full 
post-LOCA mode of operation.  

The Surveillance Requirement for demonstrating the OPERABILITY of the 
Station batteries are based on the recommendations of Regulatory Guide 1.129, 
"Maintenance Testing and Replacement of Large Lead Storage Batteries for 
Nuclear Power Plants," February 1978, and IEEE Std 450-1980, 'IEEE Recommended 
Practice for Maintenance, Testing, and Replacement of Large Lead Storage Bat
teries for Generating Stations and Substations." 

Verifying average electrolyte temperature above the minimum for which the 
battery was sized, total battery terminal voltage on float charge, connection 
resistance values and the performance of battery service and discharge tests 
ensures the effectiveness of the charging system, the ability to handle high 
discharge rates and compares the battery capacity at that time with the rated 
capacity.  

Table 4.8-2 specifies the normal limits for each designated pilot cell 
and each connected cell for electrolyte level, float voltage and specific 
gravity. The limits for the designated pilot cells float voltage and specific 
gravity, greater than 2.13 volts and 0.015 below the manufacturer's full 
charge specific gravity or a battery charger current that had stabilized at a 
low value, is characteristic of a charged cell with adequate capacity. The 
normal limits for each connected cell for float voltage and specific gravity, 
greater than 2.13 volts and not more than 0.020 below the manufacturer's full 
charge specific gravity with an average specific gravity of all the connected 
cells not more than 0.010 below the manufacturer's full charge specific 
gravity, ensures the OPERABILITY and capability of the battery.  

Operation with a battery cell's parameter outside the normal limit but 
within the allowable value specified in Table 4.8-2 is permitted for up to 
7 days. During this 7-day period: (1) the allowable values for electrolyte 
level ensures no physical damage to the plates with an adequate electron 
transfer capability; (2) the allowable value for the average specific gravity 
of all the cells, not more than 0.020 below the manufacturer's recommended 
full charge specific gravity, ensures that the decrease in rating will be less 
than the safety margin provided in sizing; (3) the allowable value for an 
individual cell's specific gravity, ensures that an individual cell's specific 
gravity will not be more than 0.040 below the manufacturer's full charge 
specific gravity and that the overall capability of the battery will be 
maintained within an acceptable limit; and (4) the allowable value for an 
individual cell's float voltage, greater than 2.07 volts, ensures the 
battery's capability to perform its design function.
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3/4.9 REFUELING OPERATIONS

BASES 

3/4.9.1 BORON CONCENTRATION 

The limitations on reactivity conditions during REFUELING ensure that: 
(1) the reactor will remain subcritical during CORE ALTERATIONS, and (2) a 
uniform boron concentration is maintained for reactivity control in the water 
volume having direct access to the reactor vessel. The limitation on Keff of 
no greater than 0.95 is sufficient to prevent reactor criticality during 
refueling operations. The locking closed of the required valves during 
refueling operations precludes the possibility of uncontrolled boron dilution 
of the filled portions of the Reactor Coolant System. This action prevents 
flow to the RCS of unborated water by closing flow paths from sources of 
unborated water. These limitations are consistent with the initial conditions 
assumed for the boron dilution incident in the safety analyses.  

3/4.9.2 INSTRUMENTATION 

The OPERABILITY of the Source Range Neutron Flux Monitors ensures that 
redundant monitoring capability is available to detect changes in the 
reactivity condition of the core.  

When determining compliance with action statement requirements, addition 
to the RCS of borated water with a concentration greater than or equal to the 
minimum required RWST concentration shall not be considered to be a positive 
reactivity change.  

3/4.9.3 DECAY TIME 

The minimum requirement for reactor subcriticality prior to movement of 
irradiated fuel assemblies in the reactor vessel ensures that sufficient time 
has elapsed to allow the radioactive decay of the short-lived fission 
products. This decay time is consistent with the assumptions used in the 
safety analyses.  

3/4.9.4 CONTAINMENT BUILDING PENETRATIONS 

The requirements on containment building penetration closure and 
OPERABILITY ensure that a release of radioactive material within containment 
will be restricted from leakage to the environment. The OPERABILITY and 
closure restrictions are sufficient to restrict radioactive material release 
from a fuel element rupture based upon the lack of containment pressurization 
potential while in the REFUELING MODE.  

The OPERABILITY of this system ensures the containment purge penetrations 
will be automatically isolated upon detection of high radiation levels within 
containment. The OPERABILITY of this system is required to restrict the 
release of radioactive materials from the containment atmosphere to the 
environment.  
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REFUELING OPERATIONS

BASES 

3/4.9.5 COMMUNICATIONS 

The requirement for communications capability ensures that refueling 
station personnel can be promptly informed of significant changes in the 
facility status or core reactivity conditions during CORE ALTERATIONS.  

3/4.9.6 REFUELING MACHINE 

The OPERABILITY requirements for the refueling machine and auxiliary 
hoist ensure that: (1) manipulator cranes will be used for movement of drive 
rods and fuel assemblies, (2) each crane has sufficient load capacity to lift 
a drive rod or fuel assembly, and (3) the core internals and reactor vessel 
are protected from excessive lifting force in the event they are inadvertently 
engaged during lifting operations.  

3/4.9.7 CRANE TRAVEL - SPENT FUEL STORAGE FACILITY 

The restriction on movement of loads in excess of the nominal weight of a 
fuel and control rod assembly and associated handling tool over other fuel 
assemblies in the storage pool areas ensures that in the event this load is 
dropped: (1) the activity release will be limited to that contained in a 
single fuel assembly, and (2) any possible distortion of fuel in the storage 
racks will not result in a critical array. This assumption is consistent with 
the activity release assumed in the safety analyses.  

3/4.9.8 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION 

The requirement that at least one residual heat removal (RHR) loop be in 
operation ensures that: (1) sufficient cooling capacity is available to remove 
decay heat and maintain the water in the reactor vessel below 140'F as 
required during the REFUELING MODE, and (2) sufficient coolant circulation is 
maintained through the core to minimize the effect of a boron dilution 
incident and prevent boron stratification. The minimum of 1000 gpm allows 
flow rates which provide additional margin against vortexing at the RHR pump 
suction while in a reduced RCS inventory condition.  

Addition of borated water with a concentration greater than or equal to 
the minimum required RWST concentration but less than the actual RCS boron 
concentration shall not be considered a reduction in boron concentration.  

The requirement to have two RHR loops OPERABLE when there is less than 
23 feet of water above the reactor vessel flange ensures that a single failure 
of the operating RHR loop will not result in a complete loss of RHR 
capability. With the reactor vessel head removed and at least 23 feet of 
water above the reactor vessel flange, a large heat sink is available for core 
cooling. Thus, in the event of a failure of the operating RHR loop, adequate 
time is provided to initiate emergency procedures to cool the core.  
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REACTIVITY CONTROL SYSTEMS

BASES 

BORATION SYSTEMS (Continued) 

With the RCS temperature below 200 0 F, one Boration System is acceptable 
without single failure consideration on the basis of the stable reactivity con
dition of the reactor and the additional restrictions prohibiting CORE ALTERA
TIONS and positive reactivity changes in the event the single Boron Injection 
System becomes inoperable.  

The limitation for a maximum of one centrifugal charging pump to be 
OPERABLE and the Surveillance Requirement to verify all charging pumps except 
the required OPERABLE pump to be inoperable in MODES 4, 5, and 6 provides assur
ance that a mass addition pressure transient can be relieved by the operation of 
a single PORV or an RHR suction relief valve.  

The boron capability required below 200°F is sufficient to provide a 
SHUTDOWN MARGIN of 1.3% Ak/k after xenon decay and cooldown from 200°F to 140 0F.  
This condition requires either 2968 gallons of 7000 ppm borated water from the 
boric acid storage tanks or 14,071 gallons of 2400 ppm borated water from the 
RWST.  

The contained water volume limits include allowance for water not available 
because of discharge line location and other physical characteristics. In the 
case of the boric acid tanks, all of the contained volume is considered usable.  
The required usable volume may be contained in either or both of the boric acid 
tanks.  

The limits on contained water volume and boron concentration of the RWST 
also ensure a pH value of between 8.5 and 11.0 for the solution recirculated 
within containment after a LOCA. This pH band minimizes the evolution of iodine 
and minimizes the effect of chloride and caustic stress corrosion on mechanical 
systems and components.  

The OPERABILITY of one Boration System during REFUELING ensures that this 
system is available for reactivity control while in MODE 6.  

When determining compliance with action statement requirements, addition to 
the RCS of borated water with a concentration greater than or equal to the 
minimum required RWST concentration shall not be considered to be a positive 
reactivity change.  

3/4.1.3 MOVABLE CONTROL ASSEMBLIES 

The specifications of this section ensure that: (1) acceptable power 
distribution limits are maintained, (2) the minimum SHUTDOWN MARGIN is main
tained, and (3) the potential effects of rod misalignment on associated accident 
analyses are limited. OPERABILITY of the control rod position indicators is 
required to determine control rod positions and thereby ensure compliance with 
the control rod alignment and insertion limits. Verification that the Digital 
Rod Position Indicator agrees with the demanded position within ± 12 steps at 
24, 48, 120, and 228 steps withdrawn for the Control Banks and 18, 210 and 228 
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REACTIVITY CONTROL SYSTEMS

BASES 

MOVABLE CONTROL ASSEMBLIES (Continued) 

steps withdrawn for the Shutdown Banks provides assurances that the Digital Rod 
Position Indicator is operating correctly over the full range of indication.  
Since the Digital Rod Position System does not indicate the actual shutdown rod 
position between 18 steps and 210 steps, only points in the indicated ranges are 
picked for verification of agreement with demanded position.  

For purposes of determining compliance with Specification 3.1.3.1, any 
immovability of a control rod invokes ACTION Statement 3.1.3.1.a. Before utili
zing ACTION Statement 3.1.3.1.c, the rod control urgent failure alarm must be 
illuminated or an electrical problem must be detected in the rod control system.  
The rod is considered trippable if the rod was demonstrated OPERABLE during the 
last performance of Surveillance Requirement 4.1.3.1.2 and met the rod drop time 
criteria of Specification 3.1.3.4 during the last performance of Surveillance 
Requirement 4.1.3.4.  

The ACTION statements which permit limited variations from the basic 
requirements are accompanied by additional restrictions which ensure that the 
original design criteria are met. Misalignment of a rod requires measurement of 
peaking factors and a restriction in THERMAL POWER. These restrictions provide 
assurance of fuel rod integrity during continued operation. In addition, those 
safety analyses affected by a misaligned rod are reevaluated to confirm that the 
results remain valid during future operation.  

The power reduction and shutdown time limits given in ACTI'ON statements 
3.1.3.2.a.2, 3.1.3.2.b.2, and 3.1.3.2.c.2, respectively, are initiated at the 
time of discovery that the compensatory actions required for POWER OPERATION can 
no longer be met.  

The maximum rod drop time restriction is consistent with the assumed rod 
drop time used in the safety analyses. Measurement with Tavg greater than or 
equal to 551'F and with all reactor coolant pumps operating ensures that the 
measured drop times will be representative of insertion times experienced during 
a Reactor trip at operating conditions.  

Control rod positions and OPERABILITY of the rod position indicators are 
required to be verified on a nominal basis of once per 12 hours with more fre
quent verifications required if an automatic monitoring channel is inoperable.  
These verification frequencies are adequate for assuring that the applicable 
LCOs are satisfied.  
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REFUELING OPERATIONS

BASES

3/4.9.9 CONTAINMENT VENTILATION SYSTEM

The OPERABILITY of this system ensures that the containment purge 
penetrations will be automatically isolated upon detection of high radiation 
levels within the containment. The OPERABILITY of this system is required to 
restrict the release of radioactive material from the containment atmosphere 
to the environment.  

3/4.9.10 and 3/4.9.11 WATER LEVEL - REACTOR VESSEL and STORAGE POOL

The 
depth is 
released 
depth is

restrictions on minimum water level ensure that sufficient water 
available to remove 99% of the assumed 10% iodine gap activity 
from the rupture of an irradiated fuel assembly. The minimum water 
consistent with the assumptions of the safety analysis.

3/4.9.12 SPENT FUEL ASSEMBLY STORAGE

The restrictions placed on spent fuel assemblies stored in Region 2 of 
the spent fuel pool ensure inadvertent criticality will not occur.  

3/4.9.13 EMERGENCY EXHAUST SYSTEM - FUEL BUILDING 

The limitations on the Emergency Exhaust System ensure that all 
radioactive material released from an irradiated fuel assembly will be 
filtered through the HEPA filters and charcoal adsorber prior to discharge to 
the atmosphere. Operation of the system with the heaters operating to 
maintain low humidity with automatic control for at least 10 continuous hours 
in a 31-day period is sufficient to reduce the buildup of moisture on the 
adsorbers and HEPA filters. The OPERABILITY of this system and the resulting 
iodine removal capacity are consistent with the assumptions of the safety 
analyses. ANSI N510-1975 and N510-1980 will be used as procedural guides for 
surveillance testing.
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REFUELING OPERATIONS

BASES

3/4.9.9 CONTAINMENT VENTILATION SYSTEM

The OPERABILITY of this system ensures that the containment purge 
penetrations will be automatically isolated upon detection of high radiation 
levels within the containment. The OPERABILITY of this system is required to 
restrict the release of radioactive material from the containment atmosphere 
to the environment.  

3/4.9.10 and 3/4.9.11 WATER LEVEL - REACTOR VESSEL and STORAGE POOL

The 
depth is 
released 
depth is

restrictions on minimum water level ensure that sufficient water 
available to remove 99% of the assumed 10% iodine gap activity 
from the rupture of an irradiated fuel assembly. The minimum water 
consistent with the assumptions of the safety analysis.

3/4.9.12 SPENT FUEL ASSEMBLY STORAGE

The restrictions placed on spent fuel assemblies stored in Region 2 of 
the spent fuel pool ensure inadvertent criticality will not occur.  

3/4.9.13 EMERGENCY EXHAUST SYSTEM - FUEL BUILDING 

The limitations on the Emergency Exhaust System ensure that all 
radioactive material released from an irradiated fuel assembly will be 
filtered through the HEPA filters and charcoal adsorber prior to discharge to 
the atmosphere. Operation of the system with the heaters operating to 
maintain low humidity with automatic control for at least 10 continuous hours 
in a 31-day period is sufficient to reduce the buildup of moisture on the 
adsorbers and HEPA filters. The OPERABILITY of this system and the resulting 
iodine removal capacity are consistent with the assumptions of the safety 
analyses. ANSI N510-1975 and N510-1980 will be used as procedural guides for 
surveillance testing.
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