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3.1 REACTOR COOLANT SYSTEM

APPLICABILITY 

Applies to the Operating status of the Reactor Coolant System (RCS).  

OBJECTIVE 

To specify those LIMITING CONDITIONS FOR OPERATION of the Reactor Coolant 
System which must be met to ensure safe reactor operation.  

SPECIFICATIONS 

a. Operational Components 

1. Reactor Coolant Pumps 

A. At least one reactor coolant pump or one residual heat removal 
pump shall be in operation when a reduction is made in the boron 
concentration of the reactor coolant.  

B. When the reactor is in the OPERATING mode, except for low power 
tests, both reactor coolant pumps shall be in operation.  

C. A reactor coolant pump shall not be started with one or more of 
the RCS cold leg temperatures s 355"F unless the secondary water 
temperature of each steam generator is < 100*F above each of the 
RCS cold leg temperatures.  

2. Decay Heat Removal Capability 

A. At least TWO of the following FOUR heat sinks shall be operable 
whenever the average reactor coolant temperature is s 3500F but 
> 200 0F.  

1. Steam Generator 1A 
2. Steam Generator lB 
3. Residual Heat Removal Train A 
4. Residual Heat Removal Train B 

If less than the above number of required heat sinks are 
OPERABLE, corrective action shall be taken immediately to restore 
the minimum number to the OPERABLE status.  
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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 20 effective full-power years. Figure TS 3.1-4 is 
applicable through the end of operating cycle 33 or 33.41 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 "3550F.  

2. The secondary side of the steam generator must not be pressurized 
> 200 psig if the temperature of the steam generator is < 70*F.  

3. The pressurizer cooldown and heatup rates shall not exceed 200'F/hr 
and 100*F/hr, respectively. The spray shall not be used if the 
temperature difference between the pressurizer and the spray fluid 
is > 320 0F.  
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4. The overpressure protection system for low temperature operation 
shall be operable whenever one or more of the RCS cold leg 
temperatures are 5 355*F, and the reactor vessel head is installed.  
The system shall be considered operable when at least one of the 
following conditions is satisfied: 

A. The overpressure relief valve on the Residual Heat Removal System 
(RHR 33-1) shall have a set pressure of s 500 psig and shall be 
aligned to the RCS by maintaining valves RHR 1A, 1B, 2A, and 2B 
open.  

1. With one flow path inoperable, the valves in the parallel flow 
path shall be verified open with the associated motor breakers 
for the valves locked in the off position. Restore the 
inoperable flow path within 5 days or complete 
depressurization and venting of the RCS through a t 6.4 square 
inch vent within an additional 8 hours.

2. With both flow 
depressurization 
square inch vent

paths or RHR 33-1 inoperable, 
and venting of the RCS through at 1 
pathway within 8 hours.

complete 
east a 6.4

B. A vent pathway shall be provided with an effective flow cross 
section 2 6.4 square inches.  

1. When low temperature overpressure protection is provided via 
a vent pathway, verify the vent pathway at least once per 
31 days when the pathway is provided by a valve(s) that is 
locked, sealed, or otherwise secured in the open position. If 
the vent path is provided by any other means, verify the vent 
pathway every 12 hours.  
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BASES - Operational Components (TS 3.1.a) 

Reactor Coolant Pumps (TS 3.1.a.1) 

When the boron concentration of the Reactor Coolant System is to be reduced, 
the process must be uniform to prevent sudden reactivity changes in the 
reactor. Mixing of the reactor coolant will be sufficient to maintain a 
uniform boron concentration if at least one reactor coolant pump or one 
residual heat removal pump is running while the change is taking place. The 
residual heat removal pump will circulate the equivalent of the primary 
system volume in approximately one-half hour.  

Part 1 of the specification requires that both reactor coolant pumps be 
operating when the reactor is in power operation to provide core cooling.  
Planned power operation with one loop out of service is not allowed in the 
present design because the system does not meet the single failure (locked 
rotor) criteria requirement for this mode of operation. The flow provided 
in each case in Part 1 will keep DNBR well above 1.30. Therefore, cladding 
damage and release of fission products to the reactor coolant will not 
occur. One pump operation is not permitted except for tests. Upon loss of 
one pump below 10% full power, the core power shall be reduced to a level 
below the maximum power determined for zero power testing. Natural 
circulation can remove decay heat up to 10% power. Above 10% power, an 
automatic reactor trip will occur if flow from either pump is lost.(' 

The RCS will be protected against exceeding the design basis of the LTOP 
system by restricting the starting of a RXCP to when the secondary water 
temperature of each SG is < 100OF above each RCS cold leg temperature. The 
restriction on starting a reactor coolant pump (RXCP) when one or more RCS 
cold leg temperatures is s 3550F is provided to prevent a RCS pressure 
transient, caused by an energy addition from the secondary system, which 
could exceed the design basis of the low temperature overpressure protection 
(LTOP) system. The LTOP enable temperature of 3550F is based on a fluence 
corresponding to 33.41 effective full-power years.  

Decay Heat Removal Capabilities (TS 3.1.a.2) 

When the average reactor coolant temperature is 5 350*F a combination of the 
available heat sinks is sufficient to remove the decay heat and provide the 
necessary redundancy to meet the single failure criterion.  

When the average reactor coolant temperature is s 2000F, the plant is in a 
COLD SHUTDOWN condition and there is a negligible amount of sensible heat 
energy stored in the Reactor Coolant System. Should one residual heat 
removal train become inoperable under these conditions, the remaining train 
is capable of removing all of the decay heat being generated.  

(1 USAR Section 7.2.2 

Proposed Amendment No. 139a 
TS B3.1-1 09/27/96



00 

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 limit curves is consistent with the NRC Regulatory 
Standard Review Plan(8 )x9>. 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 limit curves is consistent with 
Footnotescomi11) 

Transition temperature shifts occurring in the pressure vessel materials due 
to radiation exposure have been obtained directly from the reactor pressure 
vessel surveillance program. As presented in WCAP 9878(12), weld metal 
Charpy test specimens from Capsule R indicate that the core region weld 
metal exhibits the largest shift in RTNDT (235-F).  

The results of Irradiation Capsules V R, P, and S analy.es are presented 
in WCAP 8908(13, WCAP 9878, WCAP-12020114), and WCAP-14279 respectively.  
Heatup and cooldown limit curves for 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 20 effective full-power years.  

(8)"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.  

(9)ASME Boiler and Pressure Vessel Code, "Nuclear Power Plant Components" 
Section III, 1986 Edition, Non-Mandatory Appendix G - "Protection Against 
Non-ductile Failure." 

(10>NRC Regulatory Standard Review Plan Directorate of Licensing, Section 5.3.2, 
"Pressure-Temperature Limits" 1974 

11'ASME Boiler and Pressure Vessel Code, "Nuclear Power Plant Components" Section 
III, Summer 1984 Addenda, Non-Mandatory Appendix G - "Protection Against 
Non-ductile Failure." 

(12)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.  

0 3>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.  

OOS.E. 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. Terek, et al., "Analysis of Capsule 5 from the lWisconsin Pubic Service 
Corporaio Kewaunce tNuclear Power Plant Reactor Vesselt Radiation Surveillance 
Program," WCAP42~79, M.arch 1995.  
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A limit curve (Figure TS 3.1-4) for evaluation of low temperature 
overpressure protection (LTOP) events has been calculated using the 
methodology of 10 CFR 50.61(c)(2. The derivation of the LTOP evaluation 
curve is consistent with Footnotes' 6 )O7). This curve is applicable for 
341 effective full-power years of fluence (through the end of operating 
cycle 33). 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*F/hr cannot 
be achieved with the installed equipment.  

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 LTOP protection pressure-temperature limits calculated 
through 33.41 effective full-power years, the LTOP System must be OPERABLE 
whenever one or more of the RCS cold leg temperatures are 5 33 "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, 1B, 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.  

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

17)ASME 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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FIGURE TS 3.1-4 
LOW TEMPERATURE OVERPRESSURE PROTECTION CURVE 

APPLICABLE FOR FLUENCE UP TO END OF OPERATING CYCLE 33

Material Property Basis 
Weld metal Cu = 0.305%, Ni = 0.766% 
CF = 190.6 0 F 
CF ratio = 1.18 
Initial RT NDT = -56 0 F 
Margin = 44oF 
Adj. RT NDT at 1/4t = 264.460 F
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Tabulation of Discrete Pressure-Temperature Values 
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Evaluation of LTOP Events
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Maximum Allowable Pressure(s) in Reactor Vessel Corresponding to Isothermal LTOP Events 

Temperature OF Allowable Pressure PSIG 

70 577.2 

95 584.2 

100 585.2 

112 589.7 

120 593.3 

140 604.1 

163 621.4 

180 621.4 

> 180 637.8 

250 772.6 

263 816.5 

300 997.7 

350 1462.6 

361 1615.4


