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WISCONSIN PUBLIC SERVICE CORPORATION 

P.O. Box 1200, Green Bay, Wisconsin 54305 

Regulatory Docket F l9 

Mr. Benard C. Rusche, Director 
Office of Nuclear Reactor Regulati 
U. S. Nuclear Regulatory Commission I39 
Washington, D. C. 20555 

Dear Mr. Rusche: 

SUBJECT: Proposed Amendment No. 13, Change 
No. 15 to the Operating License and 
Technical Specifications - Kewaunee 
Nuclear Power Plant; Amendment No. 39, 
Revision No. 28 to the FSAR 

REF: Docket 50-305 
Operating License DPR-43 

Attached are thirty-seven (37) copies of the subject proposed amendment 
to the Operating License and eighty-five (85) copies of the subject revision 
to the Kewaunee Plant Final Safety Analysis Report.  

The revision to the Final Safety Analysis Report provides the results 
of the March 15, 1975, version of the Westinghouse ECCS Model analysis for the 
Kewaunee Plant. This analysis was required by your staff as specified in 
Mr. Purple's letter of June 5, 1975. On July 8, 1975, the results of this 
analysis were transmitted to the NRC in the form they were provided to us by 
Westinghouse. It was required by your office that the submittal be made even 
though in-house review was not performed.  

The proposed Technical Specification changes are either related to the 
revised ECCS analysis assumptions, changes resulting from the AEC order of 
December 27, 1974, conditions, or changes to clarify inconsistencies in the 
specifications.  

The following addresses each area of proposed change to the specifications 
and the reason for the proposed change: 

A. The ECCS analysis by the March 15, 1975, version of the Westinghouse ECCS 
Model results in a peak clad temperature of 22000 F with a maximum FQ of 
2.15. Previous analysis provided on September 4, 1974, and April 1, 1975, 
assumed a 2.32 FQ limit. The proposed specifications include the 2.15 FQ 
limit assumed in the most recent ECCS analysis.  

B. The AEC order of December 27, 1974, Appendix A required a 30-minute 
surveillance frequency for partial flux maps and an operating alarm for 
the + 1% flux difference provision of the Proposed Change No. 3 Technical 
SpecTfication (September 4, 1974). The 30-minute surveillance frequency
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Mr, Benard C. Rusche @0 Page 2 .December 30, 1975

has been included in this submittal. Continued operator surveillance is 
proposed rather than an operating alarm, since implementation of such an 
operating alarm is not practical at the Kewaunee Plant. Detailed operator 
surveillance provides a more positive and documented means of assuring that 
the axial flux difference is constant and that additional mapping is not 
necessary.  

C. The use of part length control rods during normal operation is not consis
tent with the ECCS analysis assumptions. The current specifications limiting 
use of the part length control rods is included as the proper specification 
in regard to this matter.

D. The specifications in regard to the control rod position 
and the quadrant power tilt monitor were not consistent.  
change removed the inconsistency between Table TS 3.5-2, 
Section 3.10i and j.

deviation monitor 
The proposed 

page 3, and

E. The ECCS analysis assumes an accumulator water volume of 1250 ft3 .  
specification 3.3.a.1.B is proposed to be revised accordingly.

The

F. The accumulator isolation valves were not included in the listing provided 
in the Technical Specifications of ECCS related valves which required power 
locked out during reactor operation. These valves have been included in 
the listing of ECCS related valves which required lockout power to eliminate 
the extremely remote possibility of a single failure disabling part of the 
ECCS.  

Proposed Amendment No. 3 was a complete revision of Section 3.10, Technical 
Specification. This proposed amendment amends Proposed Amendment No. 3.  

Therefore, the entire Section 3.10 of the Technical Specifications has been 
provided in this submittal to avoid possible confusion, since Proposed Amendment 
No. 3 transmitted on September 4, 1974, has not been approved.  

Very truly yours,

EWJ: sna 
Attach.  
cc - Mr. Dwane

E. W. Jar, 
Power Supi

,Vice President 
eering

Boyd, US NRC

Subscribed and Sworn to 
Before e hpis Day 
of 91 >?:&'

otary Public, State of Wis 

My ommss ion Expires

I,

C
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TECHNICAL SPECIFICATION REVISION CONTROL

WPS WPS 
Change No. Amend. No.  

1 --

2 

3 1

5 3

6 4

7 

8

9 

(See WPS Letter 

10 

11

Date 

3-15-74 

4-5-74 

4-9-74

Pages 

TS 3.3-2, TS 3.3-3, 
TS 3.3-8 

TS 6.1-2 

Table 4.10-1 (pg. 1, 
2,4,6)

NRC 
Change No.  

1 

2 

3

TS 6.1-2 

9-4-74 TSii, TSv, TS 3.10-1 
thru TS 3.10-18 
Fig. TS 3.10-1 - 3.10-6 
Table TS 4.1-1 (Pg. 1 of 
3, 3 of 3) 

9-30-74 TS 4.2-3 thru 4.2-7 
Table TS 4.2-1 (pg.  
9 of 14) 

10-4-74 ES 2.2-3 thru 2.2-6 

11-5-74 ES 4.1-5 & 4.1-6 

1-15-75 TS 6-1 thru 6-24 

12-20-74) Table TS 4.1-3 (Item 10) 

2-14-75 New Sec. 3.12 & 4.12 

8-1-75 ES 2,1-1, 2.1-2, 2.1-3, 
2.2-1, 2.2-3, 2.2-5, 2.2-6, 
4.1-1, 4.1-3, 4.1-4, 4.1-5, 
5.1-1, 5.2-1, 5.3-1, 5.4-1, 
5.4-2, 5.5-1 

7-10-75 TS 4.13-1, 4.13-2

4

NRC 
Amend. No.
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2

Date 

4-3-74 

4-19-74 

5-21-74 

7-26-74

FSAR 
Amend.

35

5 
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33 
6

3-20-75 

3-20-75

6 4 1-20-75 

Withdrawn by letter 10-28-75
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TECHNICAL SPECIFICATION REVISION CONTROL 
Page 2 

WPS WPS NRC NRC FSAR 

Change No. Amend No. Date Pages, Change No. Amend No. Date Amend.  

13 11 8-14-75 TS 3.13 New Section 
Table TS 3.5-1 

14 12 9-10-75 ES2.2-3 and 2.2-4 

15 13 12-18-75 TS 3.3-1 and TS 3.3-2; 39 
TS 3.10-1, 4, 5, 7, 9,.  
11, 13, 14, 15; Figure 
TS 3.10-3; Table TS 
3.5-2 (page 3)



e.9 
3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS 

Applicability 

Applies to the limits on core fission power distributions and to the limits on 

control rod operations.  

Objective 

To ensure 1) core subcriticality after reactor trip, 2) acceptable core power 

distribution during power operation in order to maintain fuel integrity in normal 

operation transients associated with faults of moderate frequency, supplemented 

by automatic protection and by administrative procedures, and to maintain the 

design basis initial conditions for limiting faults, and 3) limited potential 

reactivity insertions caused by hypothe ical control rod ejection.  

Specification 

a. Shutdown Reactivity 

When the reactor is subcritical prior to reactor startup, the hot shutdown 

margin shall be at least that shown in Figure TS 3.10-1. Shutdown margin 

as used here is defined as the amount by which the reactor core would be 

subcritical at hot shutdown conditions if all control rods were tripped, 

assuming that the highest worth control rod remained fully withdrawn, and 

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

b. Power Distribution Limits 

1. At all times, except during low power physics tests, the hot channel 

factors defined in the basis must meet the following limits: 

FQ(Z) & (2.15/p) x K(Z) for P > .5 15 
FQ(Z) S (4.30) x K(Z) for P 

F'dH E 1.55 1 + 0.2 (1-P) 

Proposed Change No. 15 
TS 3.10-1 Proposed Amendment 13 

12/18/75



where P is the fraction of full.power at which the core is operating.  

K(Z) is the function given in Figure TS 3.10-2 and Z is the core height 

location of FQ.  

2. Following initial loading and at regular effective full power monthly 

intervals thereafter, power distribution maps, using the movable detector 

system, shall be made to confirm that the hot channel factor limits of 

this specification are satisfied. If either measured hot channel factor 

exceeds its limit specified under 3.i0.b.1 above, with due allowance for 

measurement error, the reactor power and high neutron flux trip setpoint 

shall be reduced such that specification 3.10.b.1 is met.  

3. The reference equilibrium indicated axial flux difference as a function 

of power level (called the target flux difference) shall be measured at 

least once per equivalent full power quarter. The target flux difference 

must be updated every full power month by linear interpolation using the 

most recent measured value and a value of 0 percent at the end of the 

cycle life.  

4. The indicated axial flux difference shall be maintained within a± 5% 

band about the target flux difference, except: 

(a) During physics tests 

(b) During excore calibration procedures 

(c) As modified by 3.10.b.5 through 3.10.b.8 below.  

5. The axial flux difference may not exceed the envelope bounded by -11 percent 

and +11 percent at 90% power and increased by -1 percent and +1 percent for 

each 2 percent of rated power below 90% power except as modified by 3.10.b.8 

below.  

Proposed 
Change No. 5 

TS 3.10-2 Amend. 3(35) 
9/4/74



eg es 
6. Power operation without.additional monitoring.  

6.1 At a power level greater than 90 percent of rated power, if the 

indicated axial flux difference deviates from its target band, 

either the deviation shall be eliminated, or the reactor power 

shall be reduced to a level no greater than 90 percent of rated 

power.  

6.2 At a power level less than or equal to 90 percent of rated power, 

but greater than 50% of rated power, the indicated axial flux dif

ference may deviate from its + 5% target band for a maximum of one 

hour (cumulative) in any 24 hour period provided it does not exceed 

specification 3.10.b.5. If the target band cannot be maintained in 

accordance with this specification, power shall be reduced to 50% or 

less.  

6.3 At or below 50% power, operation is permitted within the entire 

envelope of specification 3.10.b.5.  

7. Power escalation limitation without additional monitoring.  

7.1 A power increase to a level greater than 90 percent of rated power 

is contingent upon the indicated axial flux difference being within 

its target band.  

7.2 A power increase to a level greater than 50 percent of rated power 

is contingent upon the.indicated axial flux difference not being 

outside its target band for more than one hour (cumulative) out of 

the preceding 24 hour period.  

8. Power operation with monitoring by the incore system may proceed in 

accordance with the following specifications.  

8.1 A partial flux map, per Specification 3.10.b.8.2, shall be taken 

immediately upon violation of any of the provisions of Items 3.10.b.4 

through 3.10.b.8 and at maximum 30-minute intervals thereafter until 15 

such time as: 

Proposed Change No. 15 

TS 3.10-3 Proposed Amendment 13 
12/18/75



A. Specifications 3.10.b.6 and 3.10.b.7 are satisfied.  

B. Four partial maps indicate Fj(Z) limits are satisfied and axial 115 

flux difference is constant, not varying more than t 1%.  

If condition B is satisfied, monitoring may be reduced to once 

every 8 hours provided axial.flux difference remains constant, ± 1%, 
and the axial flux difference is being logged every 15 minutes. 15 
A variation in axial flux difference of greater than 1% or of F*(Z) 

by more than 24 7 requires additional monitoring in accordance with 

this specification at maximum 60 minute intervals.  

8.2 The normalized axial power distribution, Fj(Z) from thimble j at 

core elevation Z shall be measured utilizing at least two thimbles 

of the movable incore flux monitoring system for which R has been 

determined.  

8.3 If Fj(Z) exceeds [F(Z) , as defined below, the maximum reactor 

power shall be reduced one percent of rated power for each percent 

by which Fj(Z] s is exceeded.  

Fj (Z) s= 1.95 K(Z) 115 
2 Y *(1 + F) 

where: 

P = fraction of rated power 

Rj NE Fg1as 
N 

i = 1 (Z) max 

Fij (Z) = normalize axial distribution at elevation Z of thimble j 

in map i, which had a measured peaking factor without 

measured 
uncertainties or other allowances of Fmi Q1.  

1/2 
=1N 

N-1 (R- Rij)2 R 

or .02 which ever is greater 

9. Part length rods shall not be permitted in the core during power 
15 

operation. However, part length rods may be used up to 75% power 

Proposed Change No. 15 
TS 3.10-4 Proposed Amendment 13 

12/18/75



for physics tests and for axial offset calibrations. 15 

c. Quadrant Power Tilt Limits 

1. Except for physics tests, whenever the indicated quadrant power tilt ratio 

exceeds 1.02, the tilt condition shall be eliminated within two hours or 

the following actions shall be taken: 

A. Restrict maximum core power level two percent for every one percent of 

indicated power tilt ratio exceeding 1.0.  

B. If the tilt condition is not eliminated after 24 hours or the core 

peaking factors are verified to be acceptable per 3.10.b.1, reduce power 

to 50 percent or lower.  

2. Except for low power physics te'sts, if the indicated quadrant tilt exceeds 

1.09 and there is simultaneous indication of a misaligned rod: 

A. Restrict maximum core power level by 2 percent of rated values for 

every one percent of indicated power tilt ratio exceeding 1.0.  

B. If the tilt condition is not eliminated within 12 hours, the reactor 

shall be brought to a minimum load condition ( 30 Mwe).  

3. If the indicated quadrant tilt exceeds 1.09 and there is no simultaneous 

indication of rod misalignment, the reactor shall immediately be brought 

to a No Load condition (5% reactor power).  

d. Rod Insertion Limits 

1. The shutdown rods shall be fully withdrawn when the reactor is critical 

or approaching criticality.  

2. The control banks shall be limited in physical insertion; insertion limit 

is shown in Figure TS 3.10-4.  

3. Insertion limit does not apply during physics tests or during periodic 

exercise of individual rods. However, the shutdown margin indicated in 

Figure TS 3.10-1 must be maintained except for the low power physics test 

Proposed Change No.15 

TS 3.10-5 Proposed Amendment 13 
12/18/75



to measure control rod worth.and shutdown margin. For this test, the 

reactor may be critical with all but one high worth rod inserted and the 

part length rods fully withdrawn.  

e. Rod Misalignment Limitations 

1. If a full length or part length rod cluster control assembly is misaligned 

from its bank by more than 15 inches, the rod will be realigned or the 

core power peaking factors shall be determined within 2 hours, and speci

fication 3.10.b applied. If peaking factors are not determined within 2 

hours, the reactor power shall be reduced 80 percent of rating.  

2. And, in addition to 3.10.e.1 above, if the misaligned rod cluster control 

is not realigned within 8 hours, the rod shall be declared inoperable.  

f. Inoperable Rod Position Indicator Channels 

1. If a rod position indicator channel is out of service, then: 

A. For operation between 50 percent and 100 percent of rating, the 

position of the rod cluster control shall be checked indirectly by 

core instrumentation (excore detector and/or thermocouples and/or 

movable incore detectors) every shift, or subsequent to rod motion 

exceeding a total displacement of 24 steps, whichever occurs first.  

B. During operation below 50 percent of rating, no special monitoring is 

required.  

2. Not more than one rod position indicator channel per group nor two rod 

position indicator channels per bank shall be permitted to be inoperable 

at any time.  

3. If a full length or part length rod having a rod position indicator 

channel out of service is found to be misaligned from 3.10.f.l.(A) above, 

then specification 3.10.e will be applied.  

g. Inoperable Rod Limitations 

1. An inoperable rod is a rod which does not trip or which is declared in

operable under specification 3.10.e or 3.10.h.  
Proposed 
Change No. 5 

TS 3.10-6 Amend. 3(35) 
9/4/74



2. Not more than one inoperable full length rod shall be allowed at any time.  

3. If reactor operation is continued with one inoperable full length rod, 

the potential ejected rod worth and associated transient power distri

bution peaking factors shall be determined by analysis within 30 days 

unless the rod is made operable earlier. The analysis shall include due 

allowance for nonuniform fuel depletion in the neighborhood of the inoperable 

rod. If the analysis results in a more limiting hypothetical transient than 

the cases reported in the safety analysis, the plant power level shall be 

reduced to an analytically determined part power level which is consistent 

with the safety analysis.  

h. Rod Drop Time 

At operating temperature and full flow, the drop time of each full length 

rod cluster control shall be no greater than 1.8 seconds from loss of stationary 

gripper coil voltage to dashpot entry. If drop time is >1.8 seconds, the rod 

shall be declared inoperable.  

i. Rod Position Deviation Monitor 

If the rod position deviation monitor is inoperable, individual rod positions 

shall be logged once per shift and after a load change greater than 10 percent 

of rated power or > 30 in. of control rod motion. 15 

j. Quadrant Power Tilt Monitor 

If one or both of the quadrant power tilt monitors is inoperable, individual 

upper and lower excore detector calibrated outputs and the quadrant tilt 

shall be logged once per shift and after a load change greater than 10 percent 

of rated power or after) 30 in. of control rod motion.; The monitors shall 15 

be set to alarm at 2% tilt ratio.  

Proposed Change No. 15 
TS 3.10-7 Proposed Amendment 13 

12/18/75



Basis 

Criteria have been chosen for Condition I and II events as a design basis for fuel 

performance related to fission gas release, pellet temperature, and cladding 

mechanical properties. First the peak value of linear power density must not 

(1) (3) exceed the value assumed in the accident analysis. Second, the minimum DNBR 

in the core must not be less than 1.30 in normal operation or in short term 

transients. (2) 

In addition to conditions imposed for Condition I and II events, the peak linear 

power density must not exceed.the limiting Kw/ft values which result from the 

large break loss of coolant accident analysis based on the ECCS acceptance cri

teria limit of 2200 0F. This is required to meet the initial conditions assumed 

for loss of coolant accident.  

To aid in specifying the limits on power distribution, the following hot channel 

factors are defined.  

FQ(Z), Height Dependent Heat Flux Hot Channel Factor, is defined as the maximum 

local heat flux on the surface of a fuel rod at core elevation Z divided by the 

average fuel rod heat flux, allowing for manufacturing tolerances on fuel pellets 

and rods. FQ is the product of FN and F E 

E FE Engineering Heat Flux Hot Channel Factor, is defined as the allowance on heat 

flux required for manufacturing tolerances. FE 1.03 

N 
FQ, Nuclear Heat Flux Hot Channel Factor, is defined as the maximum local fuel 

rod linear power density divided by the average fuel rod linear power density, 

assuming nominal fuel pellet and rod dimensions.  

Proposed 
Change .No. 5 

TS 3.10-8 Amend. 3(35) 

9/4/74



N 
F H,'Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio of the 

integral of linear power along the rod on which minimum DNBR occurs to the average 

rod power.  

It should be noted that FH is based on an integral and is used as such in the AH 

DNB calculations. Local heat fluxes are obtained by using hot channel and ad

jacent channel explicit power shapes which take into account variations in hori

zontal (x-y) power shapes throughout the core. Thus the horizontal power shape 

at the point of maximum heat flux is not necessarily directly related to F 
AH 

An upper bound envelope of 2.15 times the normalized peaking factor axial de- 15 

pendence of Figure TS 3.10.2 has been determined from extensive analyses considering 

all operating maneuvers consistent wit'h the technical specifications on power 

distribution control as given in Section 3.10. The results of the loss of coolant 

accident analyses based on this upper bound envelope indicate a peak clad tempera

ture of 2200*F corresponding to the 2200.F limit. 15 

When an FQ measurement is taken, both experimental error and manufacturing toler

ance must be allowed for. Five percent is the appropriate allowance for a full 

core map taken with the movable incore detector flux mapping system and three 

percent is the appropriate allowance for manufacturing tolerance.  

In the specified limit of there is an 8% allowance for uncertainties(1) which AH 

means that normal operation of the core is expected to result in H 1.55/1.08.  

The logic behind the larger uncertainty in this case is that (a) normal perturba

tions in the radial power shape (e.g. rod misalignment) affect N in most cases AHl 
without necessarily affecting F Q (b) the operator has a direct influence on F 

through movement of rods, and can limit it to the desired value, he has no 

TS 3.10-9 Proposed Change No. 15 
Proposed Amendment 13 
12/18/75



direct control over FNH and " an error in the predictions radial power 

shape, which may be detected during startup physics tests can be compensated for 

in FQ by tighter axial control, but compensation for FN is less readily available.  
AH 

When a measurement of FN is taken, experimental error must be allowed for and 4% .8H 

is the appropriate allowance.  

Measurements of the hot channel factors are required as part of startup physics 

tests, at least each full power month of operation, and whenever abnormal power 

distribution conditions require a reduction of core power to a level based on 

measured hot channel factors. The incore map taken following initial loading 

provides confirmation of the basic nuclear design bases including proper fuel 

loading patterns. The periodic monthly incore mapping provides additional assur

ance that the nuclear design bases remain inviolate and identify operational 

anomalies which would, otherwise, affect these bases.  

For normal operation, it is not necessary to measure these quantities. Instead 

it has been determined that, provided certain conditions are observed, the hot 

channel factor limits will be met; these conditions are as follows: 

1. Control rods in a single bank move together with no individual rod inser

tion differing by more than 15 inches from the bank demand position.  

2. Control rod banks are sequenced with overlapping banks as shown in Figure 

TS 3.10-4.  

3. The control bank insertion limits are not violated.  

4.. Axial power distribution control specifications which are given in terms 

of flux difference control and control bank insertion limits are observed.  

Flux difference refers to the difference in signals between the top and 

bottom halves of two-section excore neutron detectors. The flux difference 

is a measure of the axial offset which is defined as the difference in nor

malized power between the top and bottom halves of the core.  

Proposed 
TS 3.10-10 Change No. 5 

Amend. 3(35) 
9/4/74



The permitted relaxation in llows radial power shape ch l with rod inser

tion-to the insertion limits. It has been determined that.provided the above 

conditions 1 through 4 are observed, these hot channel factors limits are met.  

In specification 3.10.b.1 F is arbitrarily limited for P j: 0.5 (except for low 

power physics tests).  

The specifications for axial power distribution control referred to above are 

designed to minimize the effects of xenon redistribution on the axial power 

distribution during load-follow maneuvers.  

Conformance with specification 3.10.b.4 through 3.10.b.7 the FQ upper bound envelope 

of 2.15 times Figure TS 3.10-2 is not exceeded and xenon distributions are not de-115 

veloped which at a later time would cause greater local power peaking, even though 

the current flux difference is within the limits specified.  

The target (or reference) value of flux difference is determined as follows.  

At any time that equilibrium xenon conditions have been established, the indicated 

flux difference is noted with part length rods withdrawn from the core and with 

the full length rod control rod bank more than 190 steps withdrawn (i.e., normal 

full power operating position appropriate for the time in life, usually withdrawn 

farther as burnup proceeds). This value, divided by the fraction of full power at 

which the core was operating is the full power value of the target flux difference.  

Values for all other core power levels are obtained by multiplying the full power 

value by the fractional power. Since the indicated equilibrium value was noted, 

no allowances for excore detector error are necessary and indicated deviation of 

t 5% l are permitted from the indicated reference value. During periods where 

extensive load following is required, it may be impractical to establish the 

required core conditions for measuring.the target flux difference every month.  

For this reason, the specification provides two methods for updating the target 

flux difference. Figure TS 3.10-6 shows a.typical construction of the target 

TS 3.10-11 Proposed Change No. 15 
Proposed Amendment 13 
12/18/75



flux difference band at BOL and Figure TS 3.10-5 shows the typical variation 

of the full power value with burnup.  

Strict control of the flux difference (and rod position) is not as necessary 

during part power operation. This is because xenon distribution control at part 

power is not as significant as the control at full power and allowance has been 

made in predicting the heat flux peaking factors for less strict control at 

part power. Strict control of the flux difference is not possible during certain 

physics tests or during required, periodic, excore calibrations which require 

larger flux differences than permitted. Therefore, the specifications on power 

distribution control are not applied during physics tests or excore calibrations; 

this is acceptable due to the low probability of a significant accident occurring 

during these operations.  

In some instances of rapid plant power reduction automatic rod motion will cause 

the flux difference to deviate from the target band when the reduced power level 

is reached. This does not necessarily affect the xenon distribution sufficiently 

to change the envelope of peaking factors which can be reached on a subsequent 

return to full power within the target band; however, to simplify the specifica

tion, a limitation of one hour in any period of 24 hours is placed on operation 

outside the band. This ensures that the resulting xenon distributions are not 

significantly different from those resulting from operation within the target band.  

The instantaneous consequences of being outside the band, provided rod insertion 

limits are observed, is not worse than a 10% increment in peaking factor for flux 

difference in the range +14 to -14% (+11% to -11% indicated) increasing by ± 1% 

for each 2% decrease in rated power. Therefore, while the deviation exists the 

power level is limited to 90% or lower depending on the indicated flux difference 

without additional core monitoring. If, for any reason, flux difference is not 

controlled within the ± 5% band for as long a period as one hour, then xenon 
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distributions may be significantly changed and operation at 50% is required to 

protect against potentially more severe consequences of some.accidents unless 

incore monitoring is initiated.  

As discussed above, the essence of the procedure is to maintain the xenon dis

tribution in the core as close to the equilibrium full power condition as possible.  

Thisis accomplished, without part length rods, by using the boron system to 

position the full length control rods to produce the required indicated flux 

difference.  

15 

For Condition II events the core is protected from overpower and a minimum 

DNBR of 1.30 by an automatic protection system. Compliance with the specifica

tions is assumed as a precondition for Condition II transients, however, operator 

error and equipment malfunctions are separately assumed to lead to the cause of 

the transients considered.  

Incore monitoring may be employed rather than specifications 3.10.b.4 through 

3.10.b.7 to assure that F limits are not exceeded when operation above 50% power 

is in progress. The monitoring is accomplished by the use of the existing movable 

incore instrumentation system.  

Thimbles are selected initially during startup physics tests so that the measure

ments are representative of the peak core power density. By limiting the core 

average axial power distribution, the total power peaking factor FQ can be 

limited since all other components remain relatively fixed. The remaining part 

of the total power peaking factor can be derived based on incore measurements, 
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i.e., an effective radial peaking factor, R, can be determined as the ratio of 

the total peaking factor results from a full core flux map and the axial peaking 

factor in a selected thimble.  

Fj(Z)s is the operational limit.  

F(ZWs 2.15 K(Z) 15 
P . (j) * 1.03 * 1.07 * (1 + a-j) 

Where: 

a. F.(Z) is the normalized axial power distribution from thimble at core 

elevation Z.  

b. P is the fractional power level.  

c. K(Z) is the reduction in limit as the function of core elevation Z as deter

mined from Figure TS 3.10-2.  

d. R , for thimble j, is determined from at least n=6 incore flux maps covering 

the full configuration of permissible rod patterns at a thermal power of 50% 

of rated power or from data accumulated during calibration of excore detectors.  

-- N 
R.= 1 -- R1 

i= 1 

Where: 

Fmeas 
gi 

Ri = Fij (Z]MAX 

and F..(Z) is the normalized axial distribution at elevation Z from thimble 

j in map i which had a measured peaking factor without uncertainties or 

other allowances of meas 

e. (- is normalized standard deviation of R and is derived from n flux maps 

from the relationship below, or 0.02, whichever is greater.  

n 2 1/ 

=n-1 i-1 

R 
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f. The factor 1.03 reduction in the (kw/ft) limit is the engineering uncer

tainty factor.  

g. The factors (1 + 6" ) and 1.07 represent the margin between design accident 

limit and the operational limit [Fj(z) s. Since (1 + &T-) is bounded by 

a lower limit of 1.02, there is at least 9% reduction to the operational limit.  

Operations are permitted in excess of the operational limit : 4% while making 

power adjustments on a percent for percent in excess basis.  

The continued accuracy and representativeness of the selected thimbles shall 

be verified by using their latest flux maps no more than 30 equivalent full power 15 

.days old to update the R for each representative thimble. The original uncertainty, 

a , will not be updated, except as follows. If the absolute value of Rj - Ri 

exceeds the previous established Rj by 2 O- , another map shall be completed to 

verify the new Rj. If the second map shows the first to be in error, the first 

map will be disregarded. If the second map confirms the new R two more maps 

(including rodded configurations allowed by the insertion limits) will be com

pleted so that a new R and 01i can be defined from the four new maps.  

When operation is contined above 50% power outside of the target band and mapping 

is being performed to verify that Section 3.10.b.8 is satisfied, the conditions 

for LOCA analysis are also satisfied. This operation may be with a stable axial 

offset which is outside the target band and Fj(Z) may be constant within 2(Q .  

In this case any change in the core power distribution which will affect the 

relationship between F (Z) and 1 j(Z s will also affect axial offset. The 

monitoring frequency of the partial core maps can be reduced if axial offset does 

not change. A change in axial offset requires return to the more frequent 

monitoring until a new stable condition has been established.  

The maximum 30 min. monitoring interval is required to acquire the data from 

the plant computer or reduce the flux trace.  
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The radial power distribution within the core must satisfy the design values 

assumed for calculation of power capability. Radial power distributions are.  

measured as part of the startup physics testing and are periodically measured 

at a monthly or greater frequency. These measurements are taken to assure that 

the radial power distribution with any quarter core radial power asymmetry condi

tions are consistent with the assumptions used in power capability analyses.  

The quadrant tilt power deviation alarm is used to indicate a sudden or unexpected 

change from the radial power distribution mentioned above. The two percent tilt 

alarm setpoint represents a minimum practical value consistent with instrumentation 

errors and operating procedures. This asymmetry level is sufficient to detect 

significant misalignment of control rods. Misalignment of control rods is 

considered to be the most likely cause of radial power asymmetry. The requirement 

for verifying rod position once each shift is imposed to preclude rod misalignment 

which would cause a tilt condition less than the 2% alarm level. This monitoring 

is required by Technical Specifications, Section 4.1.  

The two hour time interval in this specification is considered ample to identify 

a dropped or misaligned rod. In the event that the tilt condition cannot be 

eliminated within the two hour time allowance, additional time would be needed 

to investigate the cause of the tilt condition. The measurements would include 

a full core physics map utilizing the movable detector system. For a tilt con

dition < 1.09 an additional 22 hours time interval is authorized to accomplish 

these measurements. However, to assure that the peak core power is maintained 

below limiting values, a reduction of reactor power of two percent for each one 

percent of indicated tilt is required. Physics measurements have indicated that 

the core radial power peaking would not exceed a two-to-one relati6nship with 

the indicated tilt from the excore nuclear detector system for the worst rod 
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misalignment. In the eve" ilt condition of 1.09 ca be eliminated 

after 24 hours, the reactor power level will be reduced to the range required 

for flux mapping and turbine synchronization.  

If tilt ratio greater than 1.09 occurs which is not due to a misaligned rod, 

the reactor shall be brought to a low power condition for investigation by flux 

mapping. However, if the tilt condition can be identified as due to rod mis

alignment, operation can continue at a reduced power (2% for each one percent the 

tilt ratio exceeds 1.0) for the 12.hour period necessary to correct the rod mis

alignment.  

Trip shutdown reactivity is provided consistent with plant safety analysis assum

tions. To maintain the required trip reactivity, the rod insertion limits of 

Figure TS 3.10-4 must be observed. In addition, for hot shutdown conditions, 

the shutdown margin of Figure TS 3.10-1 must be provided for protection against 

the steambreak accident.  

Rod insertion limits are used to assure adequate trip reactivity, to assure 

meeting power distribution limits, and to'limit the consequences.of a hypothetical 

rod ejection accident. The available control rod reactivity or excess beyond needs, 

decreases with decreasing boron concentration, because the negative reactivity 

required to reduce the core power level from full power to zero power is largest 

when the boron concentration is low.  

The intent of the test to measure control rod worth and shutdown margin (Specifica-.  

tion 3.10.d.3) is to measure the worth of all rods less the worth of the worst 

case of an assumed stuck rod; that is, the most reactive rod. The measurement 

would be anticipated as part of the initial startup program and infrequently 

over the life of the plant, to be associated primarily with determinations of 

special interest, such as end-of-life. cooldown or startup of fuel cycles which 
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deviate from normal equilibrium conditions in terms of fuel loading patterns 

and anticipated control bank worths. These measurements will augment the normal 

fuel cycle design calculations and place the knowledge of shutdown capability on 

a firm experimental as well as analytical basis.  

Operation with abnormal rod configuration during low power and zero power testing 

is permitted because of the brief period of the test and because special pre

cautions are taken during the test.  

The rod position indicator channel is sufficiently accurate to detect a rod 

t7-1/2 inches away from its demand position. If the rod position indicator 

channel is not operable, the operator will be fully aware of the inoperability 

of the channel, and special surveillance of core power tilt indications, using 

established procedures and relying on excore nuclear detectors, and/or movable 

incore detectors, will be used to verify power distribution symmetry.  

One inoperable control rod is acceptable provided the potential consequences 

of accidents are not worse than the cases analyzed in the safety analysis report.  

A 30 day period is provided for the re-analysis of all accidents sensitive to the 

changed initial-conditions.  

The required drop time to dashpot entry is consistent with safety analysis.  

References 

(1) Section 4.3 

(2) Section 4.4 

(3) Section 14 
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TABLE TS 3.5-2 

INSTRUMENT OPERATION CONDITIONS FOR REACTOR TRIP 
(Page 3 of 3)

1

NO. OF 
CHANNELSFUNCTIONAL UNIT

2 

NO. OF 
CHANNELS 
TO TRIP

3 

MINIMUM 
OPERABLE 
CHANNELS

4 

MINIMUM 
DEGREE OF 
REDUNDANCY

5 

PERMISSIBLE 
BYPASS 

CONDITIONS

6 
OPERATOR ACTION 
IF CONDITIONS OF 

COLUMN 3 OR 4 
CANNOT BE MET

15 Control Rod Misalignment 
Monitor

a. Rod position deviation 

b. Quadrant power tilt monitor 
(upper and lower ex-core 
neutron detectors) 

16 Steam Flow/Feedwater Flow Mismatch

1

1

1

1 Log individual 
rod positions 
once/shift and 
after a load 
change >10% or 
after >30 in.  
of control rod 
motion

1

2

Log individual 
rod positions 
once/shift and 
after a load 
change >10% or 
after >30 in.  
of control rod 
motion

1

NOTE 1: When block condition exists, maintain normal operation.  

AWhen eonchannel is out of service, a bypass may be used to allow testing the oth 
not be bvvassed longer than 4 hours.  

** One additional channel may be taken out of service for zero power physics testing.

15 
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3.3 ENGINEERED SAFETY FEATURES AND AUXILIARY SYSTEMS 

Applicability 

Applies to the operating status of Engineered Safety Features and Auxiliary 

Systems.  

Objective 

To define those limiting conditions for operation that are necessary: (1) 

to remove decay heat from the core in emergency or normal shutdown situations, 

and (2) to remove heat from containment in normal operating and emergency 

situations, 

Specification 

a. Safety Injection and Residual Heat Removal Systems 

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

conditions are satisfied, except for low-power physics 

tests and except as provided by Specification 3.3.a.2.  

A. The Refueling Water Storage Tank contains not less than 

272,500 gal. of water with a boron concentration of at 

least 1950 ppm.  

B. Each accumulator is pressurized to at least 700 psig and 

contains at least 1250 ft3 of water with a boron concen- 15 

tration of at least 1900 ppm, and is not isolated.  

C. TWO safety injection pumps are operable.  

D. TWO residual heat removal pumps are operable.  

Proposed Change No. -15 
TS 3.3-1 Proposed Arvendment ;13 

12/18/75



E. TWO residua " exchan ers are operable.  
CSI9A1 CSI20A) (S120B_). SII hA)IllB) 

F. Isolation valves 8806A, 880OA, 8800B, 8801A and 6801B {n the discharge 

(S13) 115 
header of the high head SIS or accumulators and the block valve 8809C 

are in the open position with their power breaker locked out.  

G. Automatic valves, instrumentation, piping, and interlocks associated 

with the above components and required to function during accident 

and post-accident functions.  

H. During the Monthly Valve Operation Surveillance Testing of the Safety 

Injection System it is permissible to close the hand operated valve 

isolating the Concentrated Boric Acid Tanks from the Safety Injection 

Pump Suction. During this short test period an operator shall stand 

by the valve to open it if Safety Injection is required. He will have 

headset communication with the Control Room. At completion of the test 

he will verify the valve is returned to open, and this will be checked 

by at least one additional person.  

2. During power operation or recovery from inadvertent trip, any one of 

the following conditions of inoperability may exist during the time 

intervals specified. The reactor shall be placed in the hot shutdown 

condition if operability is not restored within the'time specified, and 

it shall be placed in the cold shutdown condition if operability is not 

restored within an additional 48 hours.  

A. ONE safety injection pump may be out of service, provided the 

pump is restored to operable status within 24 hours. The other 

safety injection pump shall be tested to demonstrate operability 

prior to initiating repair of the inoperable pump.  

B. ONE residual heat removal pump may be out of service, provided 

the pump is restored to operable status within 24 hours. The 

other residual heat removal pump shall be tested to demonstrate 

operability prior to initiating repair of the inoperable pump.  

C. ONE residual heat exchanger may be out of service for a period of 

no more than 48 hours.  
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