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Proposed Amendment No. 135 to the KNPP Technical Specifications 

The specific changes of this proposed amendment, along with their safety evaluations and 
significant hazards determinations, are identified below.  

List of Figures 

Page TS vi 

Description of Change 

The expiration dates included in the titles corresponding to Figures TS 3. 1-1 and TS 3.1
2 have been changed from 20 effective full power years (EFPY) to 34 EFPY. These 
changes make the titles located in the list of figures for Figures TS 3.1-1 and TS 3.1-2 
consistent with the expiration date noted on the revised heatup and cooldown limit 
curves. Additionally, the title for Figure 3.1-4 was revised to reflect Approved 
Amendment 120.  

Safety Evaluation 

These changes are administrative in nature since they reflect another Technical 
Specification change that has a determination of no significant hazards. The safety 
analysis and significant hazards determination for these changes are provided under TS 
3.1, Figures TS 3.1-1 and TS 3.1-2 and in previous Amendment 120. In conclusion, this 
change is administrative in nature and involves no safety concern.  

Significant Hazards Determination 

The proposed change does not involve a significant hazard because operation of the 
KNPP in accordance with this change would not: 

1. Significantly increase the probability or consequences of an accident previously 
evaluated. This change achieves consistency with another portion of the 
Technical Specifications that has a determination of no significant hazards.  
Therefore, this change does not increase the probability or consequences of an 
accident previously evaluated.
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2. Create the possibility of a new or different type of accident from any previously 
analyzed. Achieving consistency with another portion of the Technical 
Specifications that has a determination of no significant hazards does not create 
the possibility of a new or different kind of accident.  

3. Significantly reduce the margin of safety as defined in the basis for any Technical 
Specification. This change ensures consistency with another portion of the 
Technical Specifications that has a determination of no significant hazards.  
Therefore, the margin of safety is acceptable as discussed under the significant 
hazards determination for TS 3.1, Figures TS 3.1-1 and TS 3.1-2.  

Section 3.1, Reactor Coolant System 

TS 3.1, Page TS 3.1-6 

Description of Change 

The expiration date for the heatup and cooldown limit curves has been changed from 20 
effective full power years (EFPY) to 34 EFPY. This makes TS 3.1 .b. 1 consistent with 
the expiration date noted on the revised heatup and cooldown limit curves.  

Safety Evaluation 

This change is administrative in nature since it implements another Technical 
Specification change that has a determination of no significant hazards. The safety 
analysis and significant hazards determination for the other change (revision to the heatup 
and cooldown limit curves) are provided under TS 3.1, Figures TS 3.1-1 and TS 3.1-2.  
In conclusion, this change is administrative in nature and involves no safety concern.  

Significant Hazards Determination 

The proposed change does not involve a significant hazard because operation of the 
KNPP in accordance with this change would not: 

1. Significantly increase the probability or consequences of an accident previously 
evaluated. This change achieves consistency with another portion of the 
Technical Specifications that has a determination of no significant hazards.  
Therefore, this change does not increase the probability or consequences of an 
accident previously evaluated.
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2. Create the possibility of a new or different type of accident from any previously 
analyzed. Achieving consistency with another portion of the Technical 
Specifications that has a determination of no significant hazards does not create 
the possibility of a new or different kind of accident.  

3. Significantly reduce the margin of safety as defined in the basis for any Technical 
Specification. This change ensures consistency with another portion of the 
Technical Specifications that has a determination of no significant hazards.  
Therefore, the margin of safety is acceptable as discussed under the significant 
hazards determination for TS 3.1, Figures TS 3.1-1 and TS 3.1-2.  

This change is required to achieve consistency with the revised heatup and cooldown 
limit curves and does not represent a significant hazards concern. The significant 
hazards determination for the revision to the curves is discussed under TS 3.1, Figures 
TS 3.1-1 and TS 3.1-2.  

TS 3.1. Figures TS 3.1-1 and TS 3.1-2 

Description of Change 

The previous heatup and cooldown curves have been replaced with revised limit curves 
which are valid to 34 EFPY. These curves have been prepared in a manner consistent 
with NRC Regulatory Standard Review Plan Chapter 5.3.2, "Pressure-Temperature 
Limits," Regulatory Guide 1.99, Revision 2, and ASME Boiler and Pressure Vessel 
Code Section III, Appendix G, 1989 Edition. The major differences in the preparation 
of the revised limit curves compared to the previous curves are: 

1. The neutron fluences (E > 1 MEV) were projected based on improvements to a 
low leakage core design at fuel cycle 16 and all subsequent fuel cycles.  

2. The neutron exposure projections utilized for calculation of the Regulatory Guide 
1.99, Rev. 2 reference temperature were multiplied by a factor of 1.11 to adjust 
for biases observed between cycle specific calculations and the results of neutron 
dosimetry for the surveillance capsules removed from the Kewaunee reactor. The 
factor of 1.11 was derived by taking the average of the measured to calculation 
(M/C) flux ratios obtained from the dosimetry results of capsules V, R, P and S 
removed from the Kewaunee reactor vessel.
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3. Drop weight test results of the weldment material used to fabricate the KNPP 
surveillance program test specimens. The surveillance weldment is identical to 
the Kewaunee beltline girth weld with the exception of the stress relieving. Both 
weldments were made with 3/16 inch diameter B-4 wire, heat number IP 3571, 
and Linde 1092 flux, lot number 3958, by a submerged arc process. The 
surveillance program weldment was stress relieved at 1150 + 250F for 19 and 
1/4 hours and the Kewaunee reactor vessel girth weld was stress relieved at 1050 
+ 25 * F for 21 hours. The nil-ductility transition temperature of the surveillance 
program weldment was determined to be -50*F per ASME Boiler and Pressure 
Vessel Code, Section III, NB-2330.  

4. Regulatory Position C.2 of Regulatory Guide 1.99, Revision 2 was used for 
calculating the chemistry factor of the reactor vessel beltline materials. Four 
surveillance capsules have been removed and tested from the Kewaunee reactor 
vessel. The surveillance capsule data has been evaluated to the five credibility 
requirements of Regulatory Guide 1.99, Revision 2 and determined to be 
credible. The previous heatup and cooldown curves were based on Regulatory 
Position C. 1 of Regulatory Guide 1.99, which calculated the chemistry factor of 
the reactor vessel beltline materials from the copper and nickel content.  

Safety Evaluation 

The revised heatup and cooldown limit curves were developed to provide adequate 
margins of safety during any condition of normal operation, including anticipated 
operational occurrences and system hydrostatic tests. Radiological off-site exposure from 
these plant conditions does not exceed the guidelines of 10 CFR 100. Therefore, 
utilization of these curves will not adversely impact the consequences of any of the 
accidents in the Kewaunee USAR.  

The method used in preparing the heatup and cooldown limit curves is presented in 
Attachment C to this letter. The method used is consistent with ASME Boiler and 
Pressure Vessel Code Section III, Appendix G, NRC Regulatory Standard Review Plan 
Chapter 5.3.2, and Regulatory Guide 1.99, Revision 2. The safety factors and margins 
applied in the preparation of the limit curves meet the criteria set forth by these 
documents.  

Application of a bias of 1.11 on neutron fluence accounts for differences observed 
between cycle specific calculations and the results of neutron dosimetry obtained from 
removed surveillance capsules. Furthermore, improvements to a low leakage core design 
at fuel cycle 16 and all subsequent fuel cycles decreases the rate of shift in transition 
temperature from ductile to non-ductile behavior.

g:\wptiles\lic\nrc\pa 135. wp



Document Control Desk 
April 28, 1995 
Attachment D, Page 5 

Regulatory Position C.2 of Regulatory Guide 1.99, Revision 2 was used for calculating 
the chemistry factor of the reactor vessel beltline materials. Four surveillance capsules 
have been removed and tested from the Kewaunee reactor vessel. The surveillance 
capsule data has been evaluated to the five credibility requirements of Regulatory Guide 
1.99, Revision 2 and determined to be credible. The previous heatup and cooldown 
curves were based on Regulatory Position C.1 of Regulatory Guide 1.99, which 
calculated the chemistry factor of the reactor vessel beltline materials from the copper 
and nickel content.  

Based on the information above, the preparation of the heatup and cooldown limit curves 
meets the applicable safety criteria and regulatory guidance, and therefore does not 
represent a safety concern.  

Significant Hazards Determination 

The proposed change does not involve a significant hazard because operation of the 
KNPP in accordance with this change would not: 

1. Significantly increase the probability or consequences of an accident previously 
evaluated. The revised heatup and cooldown limit curves were prepared using 
methods derived from the ASME Boiler and Pressure Vessel Code and the criteria 
set forth in NRC Regulatory Standard Review Plan 5.3.2. Utilization of the 
revised heatup and cooldown limit curves ensures adequate fracture toughness for 
ferritic materials of the pressure-retaining components of the reactor coolant 
pressure boundary. These limit curves provide adequate margins of safety during 
any condition of normal operation, including anticipated operational occurrences 
and system hydrostatic tests. Radiological off-site exposures from normal 
operation and operational transients, and faults of moderate frequency do not 
exceed the guidelines of 10 CFR 100. With the preparation of the limit curves 
in accordance with the latest criteria and guidance, there is no significant increase 
in the probability or consequences of an accident previously evaluated in the 
Kewaunee USAR.  

2. Create the possibility of a new or different type of accident from any previously 
analyzed. The revised heatup and cooldown curves do not create the possibility 
of a new or different type of accident. The curves were prepared in accordance 
with applicable regulatory requirements and allow operation to 34 EFPY instead 
of 20 EFPY. Thus, no new or different type of accident has been created.
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3. Significantly reduce the margin of safety as defined in the basis for any Technical 
Specification. The revised heatup and cooldown limit curves were prepared using 
methods derived from the ASME Boiler and Pressure Vessel Code, NRC 
Regulatory Guide 1.99, Revision 2. The safety factors and margins used in the 
development of the limit curves meet the criteria set forth by these documents.  
The bias which was applied to the neutron exposure projections accounts for 
differences observed between cycle specific calculations and the results of neutron 
dosimetry obtained from removed surveillance capsules from the Kewaunee 
reactor vessel. Application of low leakage core designs decreases the rate of shift 
in transition temperature from ductile to nonductile behavior. The revised limit 
curves provide adequate margins of safety during any condition of normal 
operation, including anticipated operational occurrences and system hydrostatic 
tests. Radiological off-site exposures from normal operation and operational 
transients, and faults of moderate frequency do not exceed the guidelines of 
10 CFR 100. With the preparation of the limit curves in accordance with the 
latest criteria and guidance, there is not a significant reduction in the margin of 
safety as defined in the basis for any Kewaunee Technical Specification.  

Based on the safety evaluation and the above considerations, WPSC has 
determined that this change does not involve a significant hazards concern.  

TS 3.1. Administrative Changes 

Description of Change 

Section of TS 3.1 is updated to incorporate the changes resulting from this amendment.  

Safety Evaluation 

The bases are updated to incorporate the changes resulting from this amendment. These 
proposed amendment changes are necessary to maintain the accuracy of the Technical 
Specifications.  

These proposed changes do not change the intent of the existing specification, or 
represent a decrease in the engineering, technical, or management support for the 
Kewaunee Nuclear Power Plant. Therefore, they have no safety significance.
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Significant Hazards Determination 

The bases are updated to incorporate the changes resulting from this amendment. They 
do not change the intent of the Technical Specifications or decrease WPSC's management 
support or involvement in activities at the Kewaunee Plant.  

Therefore, the proposed changes pose no significant hazards for the following reasons: 

1. The proposed changes will not result in a significant increase in the probability 
of occurrence or consequences of an accident.  

2. The proposed changes will not create the possibility of a new or different kind of 
accident from any previously analyzed.  

3. The proposed changes will not involve a significant decrease in the margin of 
safety.  

Environment Considerations 

This proposed amendment involves a change to an inspection requirement with respect to the 
installation or use of a facility component located within the restricted area as defined in 10 CFR 
Part 20. Wisconsin Public Service Corporation has determined that the proposed amendment 
involves no significant hazards, no significant change in the types of any effluent that may be 
released off site, and no significant increase in individual or cumulative occupational radiation 
exposure. Accordingly, this proposed amendment meets the eligibility criteria for categorical 
evaluation set forth in 10 CFR 51.22(c)(9). This proposed amendment also involves changes 
in record keeping, reporting or administrative procedures or requirements. Accordingly, with 
respect to these items, the amendment meets the eligibility criteria for categorical exclusion set 
forth in 10 CFR 51.22(c)(10). Pursuant to 10 CFR 51.22(b), no environmental impact statement 
or environmental assessment need be prepared in connection with this proposed amendment.
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b. Heatup and Cooldown Limit Curves for Normal Operation 

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 TS 3.1-1, TS 3.1-2, and TS 3.1-4.  
Figures TS 3.1-1 and TS 3.1-2 are applicable for the service period 
of up to 3 effective full-power years. Figure TS 3.1-4 is 
applicable through the end of operating cycle 21 or 18.40 effective 
full-power years.  

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.  

B. Figures TS 3.1-1 and TS 3.1-2 define limits to assure prevention 
of non-ductile failure only. For normal operation other inherent 
plant characteristics, e.g., pump heat addition and pressurizer 
heater capacity may limit the heatup and cooldown rates that can 
be achieved over certain pressure-temperature ranges.  

C. Figure TS 3.1-4 defines limits to assure prevention of 
non-ductile failure applicable to low temperature 
overpressurization events only. Application of this curve is 
limited to evaluation of LTOP events whenever one or more of the 
RCS cold leg temperatures are less than or equal to the LTOP 
enabling temperature of 338 0F.  

2. The secondary side of the steam generator must not be pressurized 
> 200 psig if the temperature of the steam generator is < 700F.  

3. The pressurizer cooldown and heatup rates shall not exceed 200 0 F/hr 
and 100 0 F/hr, respectively. The spray shall not be used if the 
temperature difference between the pressurizer and the spray fluid 
is > 320 0 F.  

Proposed Amendment No. 135 
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HeatUD and Cooldown Limit Curves for Normal ODeration (TS 3.1.b)

Fracture Toughness Properties - (TS 3.1.b.1)

Allowable pressure-temperature relationships for various heatup and cooldown 
rates are calculated using methods derived.. rom Appendix G in Section III 
of the ASME Boiler and Pressure Vessel CodeO'X, and are discussed in detail 
in Footnote" .  

The method specifies that the allowable total stress intensity factor (K,) 
at any time during heatup or cooldown cannot be greater than that shown on 
the KIR curve for the metal temperature at that time. Furthermore, the 
approach applies an explicit safety factor of 2.0 on the stress intensity 
factor induced by the pressure gradient. Thus, the governing equation for 
the heatup-cooldown analysis is:

2 KIM + Kit

where

<; KIR (3.1b-1)

KIM is the stress intensity factor caused by membrane (pressure) 
stress 

Kit is the stress intensity factor caused by the thermal gradients 

KIR is provided by the Code as a function of temperature relative 
to the RTNDT of the material.

TS B3.1-4
Proposed Amendment No. 135 
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From equation (3.lb-1) the variables that affect the heatup and cooldown 
analysis can be readily identified. K is the stress intensity factor due 
to membrane (pressure) stress. Kit is te thermal (bending) stress intensity 
factor and accounts for the linearly varying stress in the vessel wall due 
to thermal gradients. During heatup K1t is negative on the inside and 
positive on the outer surface of the vessel wall. The signs are reversed 
for cooldown and, therefore, an ID or an OD one quarter thickness surface 
flaw is postulated in whichever location is more limiting. KmR is dependent 
on irradiation and temperature and, therefore, the fluence profile through 
the reactor vessel wall and the rates of heatup and cooldown are important.  
Details of the procedure used to account for these variables are explained 
in the following text.  

Following the generation of pressure-temperature curves for both the 
steady-state (zero rate of change of temperature) and finite heatup rate 
situations, the final limit curves are produced in the following fashion.  
First, a composite curve is constructed based on a point-by-point comparison 
of the steady-state and finite heatup rate data. At any given temperature, 
the allowable pressure is taken to be the lesser of the three values taken 
from the curves under consideration. The composite curve is then adjusted 
to accout for tpressue diference between the wderange pressure 
trasmtter and the. liiting bel tl i n rgion.  

The use of the composite curve is mandatory in setting heatup limitations 
because it is possible for conditions to exist such that over the course of 
the heatup ramp the controlling analysis switches from the OD to the ID 
location. The pressure limit must, at all times, be based on the most 
conservative case.  

The cooldown analysis proceeds in the same fashion as that for heatup with 
the exception that the controlling location is always at the ID. The 
thermal gradients induced during cooldown tend to produce tensile stresses 
at the ID location and compressive stresses at the OD position. Thus, the 
ID flaw is clearly the worst case.  

As in the case of heatup, allowable pressure-temperature relations are 
generated for both steady-state and finite cooldown rate situations.  
Composite limit curves are then constructed for each cooldown rate of 
interest. Again adjustments are made to account for the pressure dffeence 

The use of the composite curve in the cooldown analysis is necessary because 
system control is based on a measurement of reactor coolant temperature, 
whereas the limiting pressure is calculated using the material temperature 
at the tip of the assumed reference flaw. During cooldown, the 1/4T vessel 
location is at a higher temperature than the fluid adjacent to the vessel 
ID. This condition, of course, is not true for the steady-state situation.  
It follows that the AT induced during cooldown results in a calculated 
higher KR for finite cooldown rates than for steady-state under certain 
conditions.  

Proposed Amendment No. 135 
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Limit curves for normal heatup and cooldown of the primary Reactor Coolant 
System have been calculated using the methods discussed above. The 
derivation of the 1Jt curves is consistent with the NRC Regulatory 
Standard Review Plan .:A . Limit curves for normal heatup and cooldown of 
the primary Reactor Coolant System have been calculated using the methods 
discussed above.  

Transition temperature shifts occurring in the pressure vessel materials due 
to radiation exposure have been obtained directly from the reactor pressure 
vessel survei11ance nroaram- Riduttilite n MahaMi T

-NASME Boiler and Pressure Vessel Code, "Nuclear Power Plant Components" 
Section III/XI, 1989 Edition, Non-Mandatory Appendix G - "Fracture Thness 

. "Fracture Toughness Requirements," Branch Technical Position MTEB 5-2, 
Chapter 5.3.2 in Standard Review Plan for the Review of Safety Analysis Reports 
for Nuclear Power Plants, LWR Edition, NUREG-0800, 1981.

TS B3.1-6
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The results of Irradiation Capsules V P a analyses are 
presented in WCAP 8908" WCAP-9878WCAP-12020, nd WCAP14279 respectively.  
Heatup and cooldown limit curves or normal operation of the reactor vessel 
are presented in Figures TS 3.1-1 and TS 3.1-2 and represent an operational 
time period of effective full-power years.  

A limit curve (Figure TS 3.1-4) for evaluation of low temperature 
overpressure protection (LTOP) events has been calculated using the 
methodology of Regulatory Guide 1.99, Revision 2, Position C.2 . be 
derivation of the LTOP evaluation curve is consistent with Footnotes : .  
This curve is applicable for 18.40 effective full-power years of fluence 
(through the end of operating cycle 21). If a low temperature overpressure 
event occurred, the RCS pressure transient would be evaluated to the limits 
of this figure to verify the integrity of the reactor vessel. If these 
limits are not exceeded, vessel integrity is assured and a TS violation has 
not occurred.  

Pressurizer Limits - (TS 3.1.b.3) 

Although the pressurizer operates at temperature ranges above those for 
which there is reason for concern about brittle fracture, operating limits 
are provided to assure compatibility of operation with the fatigue analysis 
performed in accordance with Code requirements. In-plant testing and 
calculations have shown that a pressurizer heatup rate of 100 0 F/hr cannot 
be achieved with the installed equipment.  

S. E. Yanichko, S. L. Anderson, and K. V. Scott, "Analysis of Capsule V from 
the Wisconsin Public Service Corporation Kewaunee Nuclear Plant Reactor Vessel 
Radiation Surveillance Program," WCAP 8908, January 1977.  

S. E. Yanichko, et al., "Analysis of Capsule R from the Wisconsin Public 
Service Corporation Kewaunee Nuclear Plant Reactor Vessel Radiation Surveillance 
Program," WCAP-9878, March 1981.  

:SE Yanichko, et al., "Analysis of Capsule P from the Wisconsin Public 
Service Corporation Kewaunee Nuclear Power Plant Reactor Vessel Radiation 
Surveillance Program," WCAP-12020, November 1988.  

~E Trek, "Analysis of Capsul S from the iconsin Public Service Cvrporti on 
Kewaune Nuclear Pl ant Reactor Vesse) Rad1i.n ureillahnce Progrm," CAP-14279 MarchV. 1995i 

tir)NRC Regulatory Standard Review Plan Directorate of Licensing, Section 5.3.2, 
"Pressure-Temperature Limits," 1974 

MRASME Boiler and Pressure Vessel Code, "Nuclear Power Plant Components" Section 
III/XI, 1989 Edition, Non-Mandatory Appendix G - "Fracture Toughness Criteria for 
Protection Against Failure." 
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Low Temperature Overpressure Protection - (TS 3.1.b.4) 

The low temperature overpressure protection system must be OPERABLE during 
startup and shutdown conditions below the enable temperature (i.e., low 
temperature) as defined in Branch Technical Position RSB 5-2. Based on the 
Kewaunee Appendix G pressure-temperature limits calculated through 
20 effective full-power years, the LTOP System must be OPERABLE whenever one 
or more of the RCS cold leg temperatures are - 338 0 F and the head is on the 
reactor vessel. The LTOP system is considered operable when all 4 valves 
on the RHR suction piping (valves RHR-1A, IB, 2A, 2B) are open and 
valve RHR-33-1, the LTOP valve, is able to relieve RCS overpressure events 
without violating Figure TS 3.1-4.  

The set pressure specified in TS 3.1.b.4 includes consideration for the 
opening pressure tolerance of ± 3% (± 15 psig) as defined in ASME Boiler 
and Pressure Vessel Code, Section III, Division 1, Subsection NC: Class 2 
Components for Safety Relief Valves. The analysis of pressure transient 
conditions has demonstrated acceptable relieving capability at the upper 
tolerance limit of 515 psig.  

If one train of RHR suction piping to RHR 33-1 is isolated, the valves and 
valve breakers in the other train shall be verified open, and the isolated 
flowpath must be restored within 5 days. If the isolated flowpath cannot 
be restored within 5 days, the RCS must be depressurized and vented through 
at least a 6.4 square inch vent within an additional 8 hours.  

If both trains of RHR suction are isolated or valve RHR 33-1 is inoperable, 
the system can still be considered operable if an alternate vent path is 
provided which has the same or greater effective flow cross section as the 
LTOP safety valve ( 6.4 square inches). If vent path is provided by 
physical openings in the RCS pressure boundary (e.g., removal of pressurizer 
safety valves or steam generator manways), the vent path is considered 
secured in the open position.  

Maximum Coolant Activity (TS 3.1.c) 

This specification is based on the evaluation of the consequences of a 
postulated rupture of a steam generator tube when the maximum activity in 
the reactor coolant is at the allowable limit. The potential release of 
activity to the atmosphere has been evaluated to insure that the public is 
protected.  

Proposed Amendment No. 135 
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Rupture of a steam generator tube would allow reactor coolant activity to 
enter he secondary system. The major portion of this activity is noble 
gases-f- which would be released to the atmosphere from the air ejector or 
a relief valve. Activity could continue to be released until the operator 
could reduce the Reactor Coolant System pressure below the 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, followed by isolation of the faulty steam generator by the 
operator within one-half hour after the event. During this period 
120,000 lbs. of reactor coolant are discharged into the steam generator.(M 

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, for purposes of analysis, the 
simple model of a semi-infinite cloud, which gives an upper limit to the 
potential gamma dose, has been used. 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 given by: 

Dose, rem = 1/2 [E -A * V - (3.7 x 1010) (1.33 x 101)] 
Q 

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

A = primary coolant activity (Ci/m 3) 

E4 = 91 Mev Ci/dis m3 (the maximum per this specification) 

X = 2.9 x 10-4 sec/m 3 , the 0-2 hr. dispersion coefficient 
Q 

at the site boundary prescribed by the Commission 

V = 77 M3 , which corresponds to a reactor coolant liquid 
mass of 120,000 lbs.  

t 1 -USAR Section 14.2.4 
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The resultant dose is < 0.5 rem at the site boundary.  

The action statement permitting power operation to continue for limited time 
periods with reactor coolant specific activity > 1 PCi/grams DOSE EQUIVALENT 
1-131, but within the allowable limit shown in Figure TS 3.1-3, accommodates 
the possible iodine spiking phenomenon which may occur following changes in 
thermal power.  

Reducing average coolant to < 500*F prevents the release of activity should 
a steam generator tube rupture occur since the saturation pressure of the 
reactor coolant is below the lift pressure of the main steam safety 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.  

Leakage of Reactor Coolant (TS 3.1.d) 3Z 

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 1 gpm unidentified leakage would not exceed the 
limits of 10 CFR Part 20. This is shown as follows: 

If the reactor coolant activity is 91/Eg Ci/cc (E = average beta plus gamma 
energy per disintegration in Mev) and 1 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 
site boundary, using an annual average X/Q = 2.0 x 10-6 secC/ 3, is 
0.09 rem/yr, compared with the 10 CFR Part 20 limits of 0.5 rem/yr.  

With the limiting reactor coolant activity and assuming initiation of a 
1 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. Operators would then investigate the source 
of the leak and take actions necessary to isolate it. Should the leak 
result in a continuous discharge to the atmosphere via the component cooling 
surge tank and waste holdup tank, the resultant dose rate at the site 
boundary would be 0.09 rem/yr as given above.  

Leakage directly into the containment indicates the possibility of a breach 
in the coolant envelope. The limitation of 1 gpm for an unidentified source 
of leakage is sufficiently above the minimum detectable leak rate to provide 
a reliable indication of leakage, and is well below the capacity of one 
charging pump (60 gpm).  

USAR Sections 6.5, 11.2.3, 14.2.4 

Proposed Amendment No. 135 
TS B3.1-10 04/28/95



a I, 
Twelve (12) hours of operation before placing the reactor in the HOT 
SHUTDOWN condition are required to provide adequate time for determining 
whether the leak is into the containment or into one of the closed systems 
and to identify the leakage source.  

TS 3.1.d.2 

The 150 gpd leakage limit through any one steam generator is specified to 
ensure tube integrity is maintained in the event of a main steam line break 
or under loss-of-coolant accident conditions. This reduced operational 
leakage rate is applicable in conjunction with the tube support plate 
voltage-based plugging criteria as specified in TS 4.2.b.5.  

TS 3.1.d.3 

When the source of leakage has been identified, the situation can be 
evaluated to determine if operation can safely continue. This evaluation 
will be performed by the plant operating staff and will be documented in 
writing and approved by either the Plant Manager or his designated 
alternate. Under these conditions, an allowable Reactor Coolant System leak 
rate of 10 gpm has been established. This explained leak rate of 10 gpm is 
within the capacity of one charging pump as well as being equal to the 
capacity of the Steam Generator Blowdown Treatment System.  

TS 3.1.d.4 

The provision pertaining to a non-isolable fault in a Reactor Coolant System 
component is not intended to cover steam generator tube leaks, valve 
bonnets, packings, instrument fittings, or similar primary system boundaries 
not indicative of major component exterior wall leakage.  

TS 3.1.d.5 

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 dependent upon the presence of corrosion product activity.  

B. The containment radiogas monitor is less sensitive and is used as a 
backup to the air particulate monitor. The sensitivity range of the 
instrument is approximately 2 gpm to > 10 gpm.  

C. Humidity detection provides a backup to A. and B. The sensitivity range 
of the instrumentation is from approximately 2 gpm to 10 gpm.  

Proposed Amendment No. 135 
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D. A leakage detection system is provided 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 fancoils of the Containment Air Cooling System and thus 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. The fancoil units drain to the containment sump, 
and all leakage collected by the containment sump will be pumped to the 
waste holdup tank. Pump running time will be monitored in the control 
room to indicate the quantity of leakage accumulated.  

If leakage is to another closed system, it will be detected by the area 
and process radiation monitors and/or inventory control.  

Maximum Reactor Coolant Oxygen, Chloride and Fluoride Concentration 
(TS 3.1.e) 

By maintaining the oxygen, chloride and fluoride concentrations in the 
reactor coolant below the limits as specified in TS 3.1.e.1 and TS 3.1.e.4, 
the integritp of the Reactor Coolant System is assured under all operating 
conditions.i 

If these limits are exceeded, measures can be taken to correct the 
condition, e.g., replacement of ion exchange resin or adjustment of the 
hydrogen concentration in the volume control tank l. Because of the 
time-dependent nature of any adverse effects arising from oxygen, chloride, 
and fluoride concentration in excess of the limits, it is unnecessary to 
shut down immediately since the condition can be corrected. Thus, the time 
periods for corrective action to restore concentrations within the limits 
have been established. If the corrective action has not been effective at 
the end of the time period, reactor cooldown will be initiated and 
corrective action will continue.  

The effects of contaminants in the reactor coolant are temperature 
dependent. The reactor may be restarted and operation resumed if the 
maximum concentration of any of the contaminants did not exceed the 
permitted transient values; otherwise a safety review by the Plant 
Operations Review Committee is required before startup.  

USAR Section 4.2 

USAR Section 9.2 
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Minimum Conditions for Criticality (TS 3.1.f) 

During the early part of the fuel cycle, the moderator temperature 
coefficient may be calculated to be positive at < 60% RATED POWER. The 
moderator coefficient will be most positive at the beginning of life of the 
fuel cycle, when the boron concentration in the coolant is greatest. Later 
in the fuel cycle, the boron concentrations in the coolant will be lower and 
the moderator coefficients either will be less positive or will be 
negati ye.....  

The requirement that the reactor is not to be made critical except as 
specified in TS 3.1.f.1 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 and 
by the pressurizer heaters.  

The shutdown margin specified in TS 3.10 precludes the possibility of 
accidental criticality as a result of an increase in moderator temperature 
or a decrease in coolant pressure.(23 ) 

The requirement that the pressurizer is partly voided when the reactor is 
< 1% subcritical assures that the Reactor Coolant System will not be solid 
when criticality is achieved.  

The requirement that the reactor is not to be made critical when the 
moderator coefficient is > 5.0 pcm/*F has been imposed to prevent any 
unexpected power excursion during normal operation, as a result of either 
an increase in moderator temperature or a decrease in coolant pressure. The 
moderator temperature coefficient limits are required to maintain plant 
operation within the assumptions contained in the USAR analyses. Having an 
initial moderator temperature coefficient no greater than 5.0 pcm/*F 
provides reasonable assurance that the moderator temperature coefficient 
will be negative at 60% rated thermal power. The moderator temperature 
coefficient 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 precagtions 
will be taken. In addition, the strong negative Doppler coefficientil" and 
the small integrated Ak/k would limit the magnitude of a power excursion 
resulting from a reduction in moderator density.  

USAR Table 3.2-1 

USAR Figure 3.2-8 

2USAR Figure 3.2-9 
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Suitable physics measurements of moderator coefficients of reactivity will 
be made as part of the startup testing program to verify analytical 
predictions.  

Analysis has shown that maintaining the moderator temperature coefficient 
at criticality :5 5.0 pcm/*F will ensure that a negative coefficient will 
exist at 60% power. Current safety analysis supports operating up to 60% 
power with a moderator temperature coefficient :5 5.0 pcm/*F. At power 
levels greater than 60%, a negative moderator temperature coefficient must 
exist.  

The calculated hot full power (HFP) moderator temperature coefficient will 
be more negative than -8.0 pcm/OF for at least 95% of a cycle's time at HFP 
to ensure the limitations associated with an Anticipated Tran.ijet Without 
Scram (ATWS) event are not exceeded. NRC approved methods f " will be 
used to determine the lowest expected HFP moderator temperature coefficient 
for the 5% of HFP cycle time with the highest boron concentration. The 
cycle time at HFP is the maximum number of days that the cycle could be at 
HFP based on the design calculation of cycle length. The cycle time at HFP 
can also be expressed in terms of burnup by converting the maximum number 
of days at full power to an equivalent burnup. If this HFP moderator 
temperature coefficient is more negative than -8.0 pcm/*F, then the ATWS 
design limit will be met for 95% of the cycle's time at HFP. If this HFP 
moderator temperature coefficient design limit is still not met after 
excluding the 5% of the cycle burnup with the highest boron concentration, 
then the core loading must be revised.  

The results of this design limit consideration will be reported in the 
Reload Safety Evaluation Report.  

In the event that the limits of TS 3.1.f.3 are not met, administrative rod 
withdrawal limits shall be developed to prevent further increases in 
temperature with a moderator temperature coefficient that is outside 
analyzed conditions. In this case, the calculated HFP moderator temperature 
coefficient will be made less negative by the same amount the hot zero power 
moderator temperature coefficient exceeded the limit in TS 3.1.f.3. This 
will be accomplished by developing and implementing administrative control 
rod withdrawal limits to achieve a moderator temperature coefficient within 
the limits for HFP moderator temperature coefficient.  

Due to the control rod insertion limits of TS 3.10.d and potentially 
developed control rod withdrawal limits, it is possible to have a band for 
control rod location at a given power level. The withdrawal limits are not 
required if TS 3.1.f.3 is satisfied or if the reactor is subcritical.  

"NRC Safety Evaluation Report for Qualification of Reactor Physics, Methods 
for Application to Kewaunee," dated October 22, 1979.  

M"NRC Safety Evaluation Report for the Reload Safety Evaluation Methods for 
Application to Kewaunee," dated April 11, 1988.  
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If after 24 hours, withdrawal limits sufficient to restore the moderator 
temperature coefficient to within the limits of TS 3.1.f.3 are not 
developed, the plant shall be taken to HOT STANDBY until the moderator 
temperature coefficient is within the limits of TS 3.1.f. The reactor is 
allowed to return to criticality whenever TS 3.1.f is satisfied.  
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Figure TS 3.1-1 
Kewaunee Unit No. 1 Coolant Heatup Limitation Curves 
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Figure TS 3.1-2 
Kewaunee Unit No. 1 Coolant Cooldown Limitations 
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