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1. INTRODUCTION AND DEFINITION OF TERMS

‘Ei’ 1.1

1.2

Introduction

The Donalé C. Cook Nuclear Plant constructed and operated by
the american Electric Power Company is located along the
9aste€n shore of Lake Michigan in Bridgman, Berrien County,
Michigan. The reactor is a closed-cycle, pressurized, light
water moderated and cooled system, and uses slightly en-
riched uranium oxide fuel. The Unit 1 reactor is designed
to produce 3250 MWymg and Unit 2 is designed to produced
3411 MWyma+ This report describes the result of the
analyses performed to modify the rod position indication

system technical specifications.

Definition of Terms
The following list of symbols, terms and abbreviations will

be used consistently throughout this report:

BOL H Beginning of Life

MOL H Middle of Life

EOL H End of Life

MWD /MTU : Megawatt days per metric tonne of uranium
metal (represents burnup of fuel)

RCCA : Rod Cluster Control Assemblies (type of
control rods used)-

ARPI : Analog Rod Position Indication (type of
system used to deter@ine the axial position
of individual control rods)

T/S s Technical Specification

RTP : Rated Thermal Power

PDIL H gPower Dependent Insertion Limit (represents

insertion limits for control banks)
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Allowable Power Level (Monthly surveillance

determines this power level. This power lev-—

el assures that limits on heat flux hot chan-
nel factors are protected.)
All Rods Out

Change in reactivity (Ap = 1ln k;/k, where k,

and k, are eigenvalues obtained from two
calculations)

Percent mille (a reactivity change of 1 pcm
equals a reactivity change of 10%)

A unit of control rod travel equal to 0.625
inch

Parts per million by weight (specifies chemi-
cal shim boron concentration)

Heat flux hot channel factor (maximum rod
power at any axial level divided by average
rod power at that axial level)

Enthalpy rise hot channel factor (maximum rod
power divided by average rod power)

Fq normalized to the maximum value allowed at
any core height

Hot Full Power

Hot Zero Power

Constant Axial Offset Control (power

distribution control procedure)



2. ARPI TECHNICAL SPECIFICATION

2.1

Problem Description
The current Technical Specifications (T/Ss) allow an

individual Rod Cluster Control Assembly (RCCA) to be
misaligned from the bank demand position if the misalignment
is less than 12 steps. As stated in the NRC letter dated
October 28, 1979 (Reference 1 -- letter from A. Schwencer,
NRC to J. Dolan, AEP), Westinghouse performed safety
analyses for control rod misalignment up to 24 steps at the
time of the development of the Standard Technical
Specifications. The letter also noted that the Analog Rod
Position Indication (ARPI) system is designed to an accuracy
of 12 steps. Thus, in order to guarantee a rod misalignment
of less than 24 steps, the indicated ARPI readings must be
no larger than 12 steps. Experience with the ARPI system has
shown that the indicated misalignment could be greater than
12 steps. It should be noted that there was no evidence of
actual misalignment in the majority of cases. Procedures
are in place to deal with actual rod misalignment when it
occurs. }

In order to reduce the action items imposed due to the
current T/S limits, it is necessary to change the T/S to
allow 18 step misalignment. Therefore, analyses must be
performed for 30 step (18 step indicated + 12 step

uncertainty) misalignment.

Problem Solution

The T/Ss allow reactor operation with the control rods at
Power Dependent Insertion Limit (PDIL). The T/Ss also pro-
Yide limits for peaking factors Fy, and F,;. As the power

level is lowered, the limits for F, and F,, increase accord-

ing to:



a. Fg=/p

b.  Fuy™* [1 + 0.2(1-P)] or Fyl [1 + 0.3(1-P)) :

where P is the fraction. of Rated Thermal Power.

These increases in the limit for Fo and Fyy can be used for

accommodating increased RCCA misalignment at a lower power
level. That is, at 85% RTP, the limit for peaking factor,
Fqr increases by 15%. Analyses must show that the increase
in peaking factor due to a 30-step misalignment (18 step
indicated + 12 step uncertainty) is lower than 15%. If it
is, then a T/S requirement of 18 steps is pogsible up to a

power level of 85% RTP.

At 100% RTP, the current level of misalignment of 24 steps
(12 step indicated + 12 step uncertainty) is maintained. 1If
the measured Fq and F,; at 100% RTP are smaller than the
corresponding limits at 100% RTP, then these margins can be
used for accommodating larger than 12-step (indicated)
misalignments. This can be determined on a monthly basis in

conjunction with incore flux mapping.

The advantage of this procedure is that the initial condi-

tions for transients are unaffected.



3. ROD MISALIGNMENT CONCERNS

3.1

Reactivity Control

It is necessary at all times to maintain enough reactivity
out of the core to safely cover the powef defect with a
suitable margin allowed for accidents. In orxder to maintain
this reguired shutdown margin, a rod bank Power Dependent
Insertion Limit (PDIL) is set. The amount of reactivity
associated with this insertion limit is called the rod in-
sertion allowance. RCCAs which are misaligned inward from
their bank demand position will add to the rod insertion
allowance. The reactivity of a misaligned group (misaligned
by 30 steps) was calculated to be less than 120 pcm (Table
3.1-1). This is substantially less than the excess shutdown
margin generally available. Tables 3.1-2 and 3.1-3 show
excess shutdown margin for past cycles in both units. The
Unit 1 PDIL will be changed to match the bnit 2 PDIL at the
beginning of cycle 14. Figures 3.1-1 and 3.1-2 show the
Unit 1 and Unit 2 PDILs respectively. By making the PDIL
similar for both units, the Unit 2 analyses detailed in this

report can also be applied for Unit 1.

Control Rod Misoperation

The worst case control rod misoperatioh accident has been
previously analyzed (Reference 2, 3) and found that applica-

ble acceptance criteria are met.



-

A misoperation of control rods is detectgd by:

a. change in power level as seen by the nuclear instrumen-
tation system

b. asymmetric power distributions as seen by the nuclear
instrumentation system or core exit thermocouples

c. rod bottom light

d. rod deviation alarm

Reactor protection for control rod and control bank drop
event is provided by the power range neutron flux high nega-
tive rate trip. This protection is augmented by the follow-
ing alarms: low level and low-low level rod insertion

limit.

A dropped RCCA bank results in a reactivity insertion great-
er than 500 pcm which will be detected by the power range

neutron flux negative rate trip circuitry.

For a dropped RCCA event in automatic rod control mode, the
rod control system detects a drop in power level and initi-
ates bank withdrawal. Power overshoot may occur due to this
after which the control system will insert the bank to re-
store nominal power. Power overshoot is not impacted since
the existing analysis assumed RCCA drop from ARO position.
The impact due to power distribution is minimal since the
additional misalignment of six steps is allowed only if

there is sufficient margin in Fq and F,y; at full power.

L

Power distribution calculations were performed and are

detailed in Section 4.

In the case of statically misaligned RCCA, an analysis was

performed by the vendor to show that the DNBR does not fall

-6 -
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3.3

below the limit value. The most severe misalignment with
respect to DNBR at significant power lévela arise from cases
in which one RCCA is fully inserted, or where control bank D
is fully inserted with one RCCA fully withdrawn. Multiple
independent alarms, including a bank insertion limit alarm,
alert the operator well before the postulated conditions are

approached. The analysis was performed with control bank

D deeply inserted as the criteria on DNBR and peaking factor

will allow. To be conservative, the PDIL for Unit 1 will be
moved up by seven steps to accommodate the possible six4step
misalignment [See Figure 3.1-2. Allowed insertion of 182

steps at HFP was changed to 189 steps at HFP.]

Rod Ejection
A control rod which is misaligned from its bank at PDIL can

slightly increase the available ejected rod worth. Calcula-
tions were performed at HZP and HFP conditions. An HZP mis-
align@ent is not a concern since the calculation is per-
formed for rod ejection from a fully inserted position. At
full power conditions, an increase in worth of less than 30
pem ( 119 pem + 4 = 29.75 pcm ) in rod worth was calculated.
Since adequate margin exists between the calculated pellet
enérgy deposition and the acceptance criteria, the
misalignment presents no concern in this area. A re-
analysis of the EOL HZP rod ejectibn event was performed to
account for effects of operation down to 50% power for
extended periods of time (Reference 10). Specifically, the
re-analysis addressed increases in the ejected rod worth and
hot channel factor. The results showed average fuel pellet

enthalpy and fuel center temperature to be below limits.



304

Power Operation with a Misaligned Rod

The NSSS vendor has performed safety analyses for control
rod misalignments up to 24 steps from the bank demand
position to show that the misalignment will not cause power
distributions worse than the limits. Operation with an RCCA
significantly misaligned from its bank demand position would

normally be detected and promptly realigned.

In the unlikely event that operation with a control rod mis-
alignment of greater than 24 steps would occur, the impact
on power distribution would be of concern. The increase in
peaking factors due to single RCCA misalignment may be small
but misalignment of one group of RCCAs may contribute to
increases in peaking factors. Power distributions with
control rod misalignment of 30 steps were therefore
evaluated in detail, and the results are presented in

Section 4 of this report.



POWER DISTRIBUTION ANALYSES

Neutronic analyses were performed to evaluate the impact of RCCA
misalignment on steady state power distributions and normal oper-
ational transients such as load-follow operations. Calculations
were done for both inward and outward misalignments from the de-

mand counter position.

Currgnt technical specifications require that the reactor
operation be restricted to a #5% axial offset band about a target
axial offset (CAOC operation). This restriction controls the
axial power distribution and minimizes transient xenon effects on
the axial power distribution. The reactor is operated below an
Allowable Power Level (APL) which assures that the power
distributions arising from operation under this strategy will

meet the limit on heat flux hot channel factor.

The technical specification on quadrant power tilt ratio assures
that the radial power distribution does not deviate substantially
from the measured steady state power distribution between flux

maps.

Therefore, limits on axial offset and quadrant power tilt ratio
are vital to maintaining satisfactory power distribution and as-—
gure that most of the RCCA misalignments are detected and cor-

rected in a timely manner.



4.1

Analysis Method
The principal tool used in these calculations is the

Westinghouse ANC code (Reference 6) exercised in a three-
pimenaional mode. Full core and quarter core models were
used for the analyses. In this model, each fuel assembly is
described by four nodes in the XY plane and 26 axial nodes.
The macroscopic cross-sections for ANC were generated by
PHOENIX-P (Reference 7). The calculations were performed by

Westinghouse using approved methodology.

ANC also has the capability of calculating discrete pin
power and pin burnup from the nodal information. The Fd*

and Fuf® thus obtained is shown in Tables 4.2-1 through 4.2-

14. 1It-should be noted that as far as this analysis is
concerned, we are interested in changes in F, rather than
absolute values of Fq.

The Unit 2, Cycle 9 ANC model was ;sed for the RPI analysis
since Unit 2 core has axial blankets and therefore more
conservative calculation from a peaking factor standpoint.

Also, the Fq and Fy T/S limits are slightly more

restrictive for the remaining ANF fuel in unit 2.

In order to show that the calculational tools usgsed in the
analysis are reasonable, the Unit 2, Cycle 9 ANC model was
depleted and results of the power distribution and boron

letdown calc;lationa were compared to the measured values.

This is shown in Appendix A.

The loading pattern and control rod locations for Unit 2,
Cycle 9 are shown in Figures 4.1-1 and 4.1-2. The loading

pattern and control rod locations for Unit 1, Cycle 13 are

»
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shown in Figures 4.1-3 and 4.1-4.

Misalignment Calculations

The first step was to determine a power level at which the
peaking factor increase due to RCCA misalignment of 30 steps
(18 step indicated + 12 step uncertainty) could be accommo-
dated. Therefore, misalignment calculations from PDIL were
performed. The question of multiple RCCA misalignment was
addressed by analyzing misalignments of groups of RCCAs in
the control bank (Groups 1 and 2 in Control Bank D). Group
misalignment was considered since it is more realistic to
assume that the RCCAs in one group would mis-step rather
than different RCCAs from different groups would mis-step.
However, some single RCCA misalignment calculations were
also performed. Especially, misalignment of RCCA H-8 was
investigated since it is in the middle of the core and will
be difficult to detect through monitoring excore detector

quadrant tilt.

First, the change in peaking factors due to operation at
lower power levels without RCCA misalignments was
investigated. As seen in Table 4.2-1, peaking factors F,
and F,,; do not change substantially with power change as
long as the reactor operation is on CAOC. Misalignment
calculations were then performed at 85% RTP. The
misalignment effect of a single RCCA H-8 and the
misalignment effect of group 1 and 2 were investigated.
From Table 4.2-2, it can be seen that the maximum increase
in Fq is 4.7% and maximum increase in F,; is 2.1%. Similar
calculations at MOL gave a maximum increase of 6.6% in F,

and 0.7% in F,, (Table 4.2-3). EOL calculations yielded an

increase of 7.4% in Fq and 0.9% in F,; (Table 4.2-4).

- 11 -




C As noted in previous section, the equations governing the
limits (ANF fuel) for Fq and F,; are as follows:

Fpiett = 222 x k(2)
FiFt = 1,49{1 + 0.2(1-P)])

Therefore, the limits at 85% RTP will be:

Fqumouxm = 2.47

Fm{u:nixOSSSRTP = 1.53

It is evident that the limit for F, increased by 17.6% and
e ) the limit for F,,increased by 2.6% at 85% RTP. Therefore, a

+18 steps misalignment is acceptable up to a power'level of

85% RTP.

Other sensitivity'runs were also made for similar RCCA mis-
alignments from different D~bank positions other than PDIL.
Results of misalignment calc&lations from D-bank position of
215 steps is shown in Table 4.2-5. Table 4.2-6 shows the
results of calculations at 50% RTP with control bank at PDIL }
(i.e., D at 94.5 steps and C at 222.5 steps). The maximum

increase in Fq in these calculations was found to be 7.3%

and maximum increase in F,; was found to be 2.7%.

Full core analysis for investigating single RCCA misalign~
ment was performed. RCCAs H-12 and D-12 were misaligned 30

G ) steps from ARO and PDIL and increases in F, and F,;.noted.

.
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From Tables 4.2-7, it can be seen that F, increased by 1.7%

and F,; increased by 0.9%. This is accommodated by the

increases in limits at 85% RTP. It should also be noted
that the impact of RCCA H-8 misalignment on peaking factor
is small. Therefore, it can be concluded that a 1l8-step

misalignment up to 85% RTP can be tolerated.

Thé next step was to perform sensitivity calculations to
determine the additional misalignment (above 12 steps indi-
cated) allowed at power levels between 85% RTP and 100% RTP.
For this, misalignment calculations were performed for 24
steps (12 step indicated + 12 stép uncertainty), 27 steps
(15 step indicated + 12 step uncertainty), and 30 steps (18
step indicated + 12 step uncertainty). These calculations
at 100% RTP were perforﬁed for the following RCCAs in con-
trol bank D: H-8, RCCAs in Group 1 and RCCAs in Group 2.
Results from these calculations are shown in Tables 4.2-8

through 4.2-10.

Sensitivity runs were made for a similar misalignment case
from a D-bank position of 215 steps rather than from PDIL.
Results are shown in Tables 4.2-11 anq 4.2-12. Review of
these results shows that the change in Fq is 2.2% and Fuy is
0.4%. These changes are similar to the change in peaking
factors due to misalignment from PDIL. The effect of a
single RCCA misalignment (D-12,K-14,H-12 and K-8) on peaking
factors is shown in Table 4.2-13; as seen before, the impact

is small.

The increase in Fy due to an additional misalignment of

three steps over the existing 12 step (indicated) misalign-

- 13 -




ment was found to be 0.9%. The increase due to an addition-
al misalignment of six steps was found to be 1.6%.
Additional load-follow calculations indicate an increase of
3.4%. Since the analysis was performed for a typical cycle,
the Fq margin necessary is increased to 6% for conservatism.
This means that if a margin of 6% in Fq exists, then an
additional misalignment of six steps (i.e., total of 18
steps -~ indicated) is allowed at 100% RTP.

>

As far as peaking factor F,, is concerned, a 0.5% increase

over the 12-step misalignment case is noted. Load-follow
calculations indicate that a 0.8% margin is required. This

was the increase calculated for the 18-step case over the 12

step case.

In conclusion, it can be mentioned that if the requirements
given in T/S 3.1.3.1 are satisfied, T/S limits on F, and

Fay will not be violated even with an 18-step (indicated)

misalignment. Since the T/S limiting conditions for opera=

tions _are not violated, the initial conditions assumed in

accident analyses are not violated.

Load=~Follow Transient with RCCA Misalignment

Effect of load-follow maneuver and misalignment on peaking
factors was investigated. BAxial power distribution which
could be obtained during a load-follow operation was
obtained by skewing the EOL xenon distribution to the
bottom. This is a conservative assumption since typical
load-follow under CAOC rules will not give a skewed xenon
distribution as this. An option in the ANC code was used to

get the skewed xenon distribution.

- 14 -



The results of the analysis is shown in Tables 4.3-1 through

4.3-3. The effect of single RCCA H-8 misalignment is small

as before. The change in Fq due to group misalignment was

found to be 3.4%.

Unit 1 Applicability

* The analyses in previous sections were performed for Unit 2

(3411 MWt) which consists of 17 x 17 fuel assemblies. The
Unit 1 core (3250 MWt) consists of 15 x 15 fuel assemblies.

Both units have 12 feet cores consisting of 193 assemblies.

"The difference in the fuel type is not considered to be sig-

nificant for this type of analysis. Moreover, the Unit 1
PDIL has been moved up to match the revised Unit 2 insertion
1imit shown in Figure 3.1-1. Since the T/Ss allow a 12-step
misalignment for both units éurrently, regardless of the
fuel type or power level, and since the PDIL will be the
same for both units, the analyses performed for Unit 2 is

applicable for Unit 1.

A sensitivity study using the PHOENIX/ANC model for Unit 1,
Cycle 13 shows that the response due to rod misalignment is
almost the same as that in Unit' 2. Aas shown in Table 4.4-1,
BOL calculations for Unit 1 yielded a change of 6.2% and
1.1% for Fq and F,y, respectively. Although the change in Fq
is slightly higher in Unit 1 compared to Unit 2, such
differences are expected and are accounted for in the F,
margin necessary to achieve 18 step misalignment at full

power.

- 15 -




5. ' TECHNICAL SPECIFICATION CHANGES AND IMPLEMENTATION

5.1

Technical Specification Changes

From the analyses detailed in Section 4.0, it can be seen
that the increase in peaking factor F, due to an RCCA
misalignment of 30 steps (18 step indicated + 12 step
uncertainty) is less than 8% anq the increase in F,; is less
than 3%. These increases in peaking factors can be
accommodated at a power level of 85% RTP. Therefore, the
revised T/Ss allow RCCA misalignments of +18 steps
(indicated) up to a power level of 85% RTP. [The current
T/Ss allow rod misalignment of #12 steps (indicated) up to
100% RTP.)

Analysis detailed in Section 4 also shows that a 3.4% margin
in Fq is necessary to accommodate a misalignment of 30 steps
(18 steps indicated + 12 step uncertainty) at full power.
That is, Fq increases by 3.4% for an 18-step (indicated)
misalignment compared to a lz-étep (indicated) misalignment.
For conservatism, this is increased to require a margin of

6% in Fq.

The current T/S basis references a 4% F,y; margin for

uncertainties arising from abnormal perturbations in radial

power shape. This analysis sho&s that a 0.8% margin in F,y

is required to take into account an 18-step (indicated)
misalignment. Therefore, the conservative requirement of 4%
margin is retained and is adhered to in a strict manner by
specifying this requirement in T/S figure 3.1-4 (Appendix
B).

- 16 -



It should be noted that the margin in Fq is that available

beyond the expected transient Fq and is computed in the fol-

lowing way:

Fq (measured-steady state) FM

Fq (penalized) FM X 1.03 X 1.05

Fq (transient) FM X 1.03 X 1.05 X V(3Z)

Fq (limit) F* X k(2)

Fg x k(2)
F}x1.03x1.05%xV(2)

margin =

Compared with the definition of APL in T/S 3.2.6, the margin
defined above is essentially the APL. Note that the margin
calculated is with respect to the limit at 100% RTP.

In a similar manner the margin in F,,; (defined as R) is

calculated in the following way:

Fay (measured-steady state) = Fl

FAH ( 1imit) = FA!Lllmil @ 10%RTP
FLimite1008RT?

margin R =

N
Fan

Therefore, if the APL given in the monthly incore flux map
is 106% and if the value of R (margin in Fu,) is 1.04, then
an additional six—-step misalignment is allowed above 85%
RTP. If the APL is lower, then a lower amount of

misalignment is allowed. This is graphically shown in T/S

- 17 -




Figure 3.1-4.

Since a new rod insertion limit was used in the analysis,
the unit 1 PDIL will be changed to reflect the limit used in

the analysis at the begining of cycle 14.

The updated T/S pages for both units’ are given in

Appendix B.

- 18 -~
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Technical Specification Implementation

As seen in Secéion 5.1, the updated T/Ss allow a rod mis-
alignment of +18 steps for power levels less than or equal
to 85% RTP. Above 85% RTP, the level of misalignment
allowed is based on the peaking factors obtained from the
monthly incore flux map taken. For this, the plant
procedure, "Surveillance of core power‘distribution limit,"
(**1EHP 4030 STP.330 and **2EHP 4030 STP.330) will be
revised to provide the allowed rod misalignment on a monthly
basis. The incore flux map gives the values for APL and Fuy
and from T/S Figure 3.1-4, the additional rod misalignment

is obtained.

For example, if an incore f£flux map taken at 98% RTP gives
the following:

) s = 1.40
APL =  103%

Therefore,

Limit®100%
Fan

Fgg&suzod ) %
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Since the value of R obtained is greater than 1.04, from T/S

Figure 3.1-4, for an APL of 103%, a misalignment of 15 steps

is obtained for power levels greater than 85% RTP. In order

to assist the reactor operator .in determining the allowed

rod misalignment, a plot as shown below may be provided.

ALLOWED ROD MISALIGNMENT

ARM (STEPS)

20

16

10

40 60 80 100
RATED THERMAL POWER (%)
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SUMMARY

RCCA misalignments up to 30 steps (18 steps indicated + 12 steps
uncertainty) were evaluated for impact on peaking factors and
reactivity worths. A review of the results of the transient
analyses showed that adequate conservatism exists in the analyses
to absorb the penalties associated with increased rod mis-
alignment. As a conservative measure, the power dependent inser-

tion limit (PDIL) will be moved slightly upwards.

Power distributions were evaluated under steady state and load-
follow conditions with rod misalignment of 30 steps (18 steps
indicated + 12 steps uncertainty) showed that the increase in
peaking factors could be accommodated at or below 85% RTP.
Calculations also showed that above 85% RTP, a misalignment of
30 steps (18 steps indicated + 12 steps uncertainty) could be

accommodated if the APL is at least 106% and the margin in Fu is

at least 4%.

It should be noted that typical plant operation is with control
rods essentially withdrawn from the core and under constant axial
offset control. Also, the quadrant tilt is monitored. This,
coupled with the fact that actual control rod misalignments are
rare, shows that this analysis is conservative. An actual con=
trol rod misalignment would be promptly realigned upon verifica-
tion of its position.

Based on this, the technical specification changes given in this
report do not increase the probability of an accident or decrease

safety margins previously established.

-21 -




TABLE 3.1-1

ROD_WORTH CALCULATION

e |
Bank/Group Rod worth (pcm) Delta pcm
Control Bank D @189 248.3 0
Control Bank D @189, 367.7 119.4
Group 2 @ 159
Control Bank D @189, 349.6 101.3
Group 1 @ 159







TABLE 3.1-2

UNIT 1 SHUTDOWN MARGIN

Cycle

Parameter
1 2 3 4 5 6 7 8 | 9 | 10 11 | 12 | 13 |

Net Rod Worth
(ARI-1)%0.9] 6620 | 6399 | 6170 | 5913 | 5807 | 5837 | 5764 | 5870 | 5479 | 5743 | 5733 | 5736 | 5768
HFP Requirement 3380 | 3500 | 3500 | 2970 | 2956 | 2968 | 2970 | 3390 | 2904 | 2274 | 2293 | 2319 | 2461
ﬁzg‘g‘ﬁed Shutdown || 1600 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1600 | 2600 | 1600 | 1600 | 1600 | 1600
" Excess Shutdown 1640 | 1149 880 | 975 | 1869 | 1840 | 1817 | 1707

Margin

- 920 1193 | 1101 | 1119 | 1044

Note: All reactivity values in pcm
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TABLE 3.1~-3

UNIT 2 SHUTDOWN MARGIN

Cycle "
Parameter I
1 2 3 4 5 _I_ 6 7 | 8 9

Net Rod Worth
L (BRI-1)#0.5] 5660 | 5130 | 5210 | 5484 | 5471 | 5409 | 5908 | 5626 | 4779
HFP Requirement 3280 | 3230 | 3360 | 3150 | 3150 | 3150 | 2740 | 3129 | 2324
Required Shutdown |l 1645 | 1600 | 1600 | 1600 | 1600 | 1600 | 2000 | 1600 | 1600
Margin
Excess Shutdown 780 1168 897 855

Margin

Note: BAll reactivity values in pcm

300 250 734 721 659
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TABLE 4.2-1

UNIT 2, CYCLE 9
EOL, D IN TO HOLD TARGET AO

" Description | Fo™® Fauf®

" 100% RTP, ARO 1.696 1.423

“ 75% RTP, D in for 1.644 1.409
target AO

" 50% RTP, D in for 1.603 1.444
target RO

25% RTP, D in for 1.654 1.483
target AO

- 25 -
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TABLE 4.2-2

UNIT 2, CYCLE 9
BOL, 85% RTP, 30 STEPS FROM PDIL (18 + 12)

\ Rod Position F® Fyu/ \
| ARO 1.832 1.475 I
|| D @ PDIL (160.7) 2.039 1.465
" D @ PDIL, H-8 @190.7 2.027 1.493
" D @ PDIL, H-8 @130.7 2.044 1.449
|| D @ PDIL, GP2 @190.7 1.954 1.490
|| D @ PDIL, GP2 @130.7 2.134 1.456
| o e ppIL, GP1 @190.7 1.970 1.440 '
D @ PDIL, GP1l @130.7 2.117 1.496
Delta F, 4.7%
Delta Fyy, ~ ' ) 2.1%
Note: 1) Control Bank D Locations

2)

Group 1 : D4, D12, M12, M4
Group 2 : H4, D8, H1l2, M8, HS8

Delta Fo, & Delta F,; is the percent difference between
highest value and value for the case with D-bank at PDIL
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TABLE 4.2-3

UNIT 2, CYCLE 9

MOL, 85% RTP, +30 STEPS FROM PDIL (18 -+ 12)

| Rod Position _I_ F&® _ Faf®
ARO 1.740 1.474
D @ PDIL (160.7) 2.182 1.474
D @ PDIL, H-8 @190.7 2.158 1.473
D @ PDIL, H-8 @130.7 2.206 1.475
D @ PDIL, GP2 @190.7 2.026 1.470
D @ PDIL, GP2 @130.7 2.326 1.483
| o e ppIL, eP1 @190.7 2.050 1.484
D @ PDIL, GPl1l @130.7 2.306 1.475

Delta F, 6.6%

Delta Fyuy 0.7%
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TABLE 4.2-4

UNIT 2, CYCLE 9

EOL, 85% RTP, -30 STEPS FROM PDIL (18 + 12)

Rod Position ___Fge Faf®

| ARO 1.697 1.409

D @ PDIL (160.7) 2.225 1.412

D @ PDIL, H-8 @190.7 2.191 1.424

D @ PDIL, H-8 @130.7 2,253 1.417

D @ PDIL, GP2 @190.7 2,036 1.415

D @ PDIL, GP2 @130.7 2.389 1.419

D @ PDIL, GPl @190.7 2.061 . 1.410

D @ PDIL, GPl @130.7 2.368 1.415
Delta Fq 7.4%

Delta Fyy 0.9%
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TABLE 4.2-5

UNIT 2, CYCLE 9

EOL, 85% RTP, -+30 STEPS FROM 215 STEPS (18 + 12)

" Rod Position _I_ Fgf® _ N Faf® ___“
I ARO T 1.697 1.400 I
“ D @ 215 STEPS 1.640 1.404 |
D @ 215, H-8 @231 1.664 1.414
D @ 215, H-8 @185 1.607 1.396
D @ 215, GP2 @231 1.688 1.413
D @ 215, GP2 @185 1.759 1.403
D @ 215, GPl1l @231 1.654 1.400
D @ 215, GP1 @185 1.727 1.442
Delta F, 7.3%
Delta F,y . _ 2.7%
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TABLE 4.2-6

UNIT 2, CYCLE 9,

BOL, 50% RTP, -30 STEPS FROM PDIL (18 + 12)

Rod Position Fg™ Falf®_
D @ 50% PDIL (94.5) 2,597 1.489
C @ 50% PDIL(222.5)
D&C @ 50%P PDIL D 2.615 1.511
GP2 @ 64.5
D&C @ 50%P PDIL 2.479 1.476
D GP2 @ 124.5
D&C @ 50%P PDIL 2.702 1.495
C GP2 @ 192.5
“
Delta Fy 4.0%
Delta Fay 1.5%
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EOL, 85% RTP,

TABLE 4.2-7

UNIT 2, CYCLE S

430 STEPS FROM PDIL (18 + 12)

Rod Position F™® Fuf®

ARO 1.697 1.409 |

D @ PDIL (160.7) 2.225 1.412 "

D @ PDIL,D-12 @130.7 2.262 1.425 "
D @ PDIL,K-14 @195.0 2.245 1.418
D @ PDIL,H-12 @130.7 2.257 1.423
D @ PDIL,K-8 @195.0 2.239 1.416

Delta F, 1.7%

Delta Fuy 0.9%
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EOL, 100% RTP,

TABLE 4.2-8

UNIT 2, CYCLE 9
+24 STEPS FROM PDIL (12 + 12)

_Rod Position _ Fg® . Faf® L
ARO 1.696 1.423
D @ PDIL (189.0) 2.069 1.396
D @ PDIL, H-8 @213 2.040 1.448

D @ PDIL, H~-8 @165 2.099 1.391 H
D @ PDIL, GP2 @213 1.906 1.442
D @ PDIL, GP2 @165 2.220 1.392
D @ PDIL, GPl @213 1.934 1.385
D @ PDIL, GPl @165 2.198 1.421

Delta F, 7.3%

Delta F,y 3.7%
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TABLE 4.2-9

UNIT 2, CYCLE 9

EOL, 100% RTP, 27 STEPS FROM PDIL (15 + 12)

F

" Rod Position F™ af®
| ARO 1.696 1.423
D @ PDIL (189) 2.069 1.396

D @ PDIL, H-8 @216 2.035 1.453

| b e ppiL, H-8 e162 2.103 1.392
D @ PDIL, GP2 @216 1.891 1.447

| b e ppir, cp2 eie2 2.238 1.393
D @ PDIL, GP1 @216 ° 1.921 1.387

D @ PDIL, GP1l @162 2.216 1.424

Delta F, 8.2%
| Delta F,y 4.1%
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@ TABLE 4.2-10

UNIT 2, CYCLE 9

EOL, 100% RTP, +30 STEPS FROM PDIL (18 + 12)

" Rod Position | R R
" ARO 1.696 1.423
" D @ PDIL (189) 2.069 1.396
D @ PDIL, H-8 @219 . 2.033 1.455
D @ PDIL, H-8 @159 2.106 1.392 |
D @ PDIL, GP2 @219 1.884 1.449
D @ PDIL, GP2 @159 2.254 1.354
D @ PDIL, GP1 @219 1.917 1.388
D @ PDIL, GP1 @159 | 2.230 1.426
Delta F, 8.9%
Delta Fy, ~ 4.2% I
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TABLE 4.2-11

UNIT 2, CYCLE S

EOL, 100% RTP, +24 STEPS FROM 215 STEPS (12 + 12)

||____ Rod Position Fg™® Fal®
ARO 1.696 1.423
D @ 215 STEPS 1.737 1.419
D '@ 215, H-8 @231 1.732 1.428
D @ 215, H-8 @191 1.769 1.381
D @ 215, GP2 @231 1.713 1.427
D @ 215, GP2 @191 1.907 1.386
D @ 215, GP1 @231 1.720 1.416
D @ 215, GP1 @191 1.876 1.446
Delta F, 9.8%
Delta Fyy 1.9%
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UNIT 2, CYCLE 9

TABLE 4.2-12

EOL, 100% RTP, 30 STEPS FROM 215 STEPS (18 + 12)

==
"Rod Position - F™ Fauf®

ARO 1.696 1.423

D @ 215 STEPS 1.737 1.419

I bpe 215, H~-8 @231 1.732 1.428

D @ 215, H-8 @185 1.777 1.382

D @ 215, GP2 @231 1.713 1.427

D @ 215, GP2 @185 1.945 1.389

D @ 215, GP1l @231 1.720 1.416

D @ 215, GP1l @185 1.911 1.452

Delta Fq 12.0%
Delta F,y 2.3%
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TABLE 4.2-13

UNIT 2, CYCLE 9
EOL, 100% RTP, 30 STEPS FROM PDIL (18 + 12)

‘l_ Rod Position Fo® L _Fyf® ]
l— ARO 1.696 1.423
D @ PDIL (189.0) 2.069 1.396
D @ PDIL,D-12 @159.0 2.109 1.405
D @ PDIL,K-14 @195.0 2.091 1.401
D @ PDIL,H-12 @159.0 2.107 1.400
D @ PDIL,K-8 @195.0 2.088 1.394
Hh
Delta Fy 1.9%
Delta F,y 0.7%
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g TABLE 4.3-1

UNIT 2, CYCLE 9

EOL, 100% RTP, +24 STEPS FROM PDIL (12 + 12)
LOAD-FOLLOW MODE

| moavomtion | owe [ e ]
| ARO 2.108 1.409
" D @ PDIL (189) 1.685 1.400
. W D @ PDIL, H-8 @213 1.743 1.442
D @ PDIL, H-8 Q@165 1.649 1.406
D @ PDIL, GP2 @213 1.904 1.434
D @ PDIL, GP2 @165 1.637 1.408

D @ PDIL, GPl @213 1.812 1.396 "

D @ PDIL, GPl @165 1,673 1.404 |

Delta Fy 13.0% I

Delta F,uy 3.0% "
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TABLE 4.3-2

UNIT 2, CYCLE 9

EOL, 100% RTP, +30 STEPS FROM PDIL_(18 + 12)

LOAD~FOLLOW MODE

| Rod Position F™® Faf®
I ARO 2.108 1.409
" D @ PDIL (189) 1.685 1.400
“ D @ PDIL, H-8 @219 1.764 1.453
" D @ PDIL, H-8 @159 1.648 1.407
| D @ PDIL, GP2 @219 1.962 1.445
D @ PDIL, GP2 @159 1.676 1.410
D @ PDIL, GPl @219 1.844 1.400
D @ PDIL, GPl @159 1.673 1.408
il Delta F, 16.4%
" Delta Fay 3.8%
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Q ‘ TABLE 4.3-3

UNIT 2, CYCLE 9

EOL, 100% RTP, -+30 STEPS FROM 215 STEPS (18 + 12)
LOAD-FOLLOW_MODE

Rod Position Fg® Fafo '
ARO 2.108 1.409
D @ 215 STEPS 2.044 1.403 I
D @ 215, H-8 @185 1.984 1.391
D @ 215, H-8 @231 2.073 1.415
D @ 215, GP2 @185 1.819 1.402
D @ 215, GP2 @231 2.099 . 1.413
D @ 215, GPl @185 1.936 1.447 ]
D @ 215, GPl1 @231 2.055 1.398
i Delta F, 2.7%
" Delta Fy 3.1%
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BOL,

85% RTP,

TABLE 4.4-1

UNIT 1 CYCLE 13
430 STEPS FROM PDIL (18+12 STEPS)

Rod Position Fgi™ ) Fyf®
ARO 1.556 1.381
D @ PDIL (160.7) 1.781 1.426
D @ PDIL, H~8 ©190.7 1.756 1.430
D @ PDIL, H-8 @130.7 1.804 1.422
D @ PDIL, GP2 @190.7 1.671 1.419
D @ PDIL, GP2 @130.7 1.892 1.438
D @ PDIL, GPl1l @190.7 1.697 1.415
D @ PDIL, GP1l @130.7 1.868 1.442
D @ PDIL, B10 @190.7 1.759 1.441
D @ PDIL, B10 @130.7 1.802 1.440
Delta Fq 6.2%
Delta Fuy _ 1.1%
Note: Control Bank D Locations:

Group 1 : F2, B1l0, K14, P6

Group 2

B6, Fl14, P10, K2, H8
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Figure 4.1~2
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D. C. COOK UNIT 1 CYCLE 13

FIGURE 4.1-3
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APPENDIX A

e UNIT 2, CYCLE 9 ANC MODEL

Results of the Unit 2, Cycle 9 core design using Westinghouse code
system PHOENIX-P/ANC and methodology are compared to measured data.
The results from the Zero Power Physics Testing are given in Tables
A-1, A=-2, and A-3. HFP critical boron obtained from ANC was compared
to the measured critical boron and is shown in Figure A-1l. It should
be noted that the small deviation from the design data is due to the
boron-10 depletion phenomena. The BOL and MOL radial assembly power
distributions are given in Figure A-2 and A-3. Review of these data
indicate that the ANC model is adequate for power distribution

analyses.
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TABLE A-1

HZP MODERATOR TEMPERATURE COEFFICIENT

Temperature

MTCMes.MTCDHn I

547°F

TABLE A-2

0.14 pcm/°F

HZP_ROD WORTH MEASUREMENT

" U Bank % Error
II , CBD B 0.19
“ CBC -3.02
" CBB -7.06
CBA -4.79
SBD -6.03
SBC -4.92
SBB -1.62 il
SBA -10.14
TOTAL -3.86

TABLE A-3

HZP BORON ENDPOINT MEASUREMENT

L

Bank cpMes~c Dl
ARO 6.9 ppm
CBD In

8.7 ppm "
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Unit 2 Cycle 9
Boron Letdown Curve
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FIGURE A-2

P.C. COOK UNIT 2 CYCLE 9 BOC HFP POWER DISTRIBUTION
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FIGURE A-3

D.C. COOK UNIT 2 CYCLE 9 MOC 90%RTP POWER DISTRIBUTION
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REACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVABLE_CONTROL._ASSEMBLIES

GROUP HEIGHT

LIMITING CONDITION FOR OPERATION

3.1.3.1 All full length (shutdown and control) rods shall be OPERABLE with
all individual indicated rod positions within the allowed rod misalignment
of their group step counter demand position as follows:

o for THERMAL POWER less than or equal to 85% of RATED THERMAL POWER,
the allowed rod misalignment is +18 steps, and

o for THERMAL POWER greater than 85% of RATED THERMAL POWER, the
allowed rod misalignment is +12 steps or as determined from Figure
3.1-4. Figure 3.1-4 permits for an allowed rod misalignment from
+13 steps (for APL equal to 101%) to +18 steps (for APL greater or
equal to 106%) provided the value of R (defined in Figure 3.1-4) is
greater than or equal to 1.04.

APPLICABILITY: MODES 1% and 2%
ACTION:

a. With one or more full length rods inoperable due to being immovable
as a result of excessive friction or mechanical interference oxr
- known to be untrippable, determine that the SHUTDOWN MARGIN
requirement of Specification 3.1.1.1 is satisfied within 1 hour and
be in HOT STANDBY within 6 hours.

b. With more than one full length rod inoperable or misaligned from
the group step counter demand position by more than the allowed rod
misalignment, be in HOT STANDBY within 6 hours.

c. With one full length rod inoperable due to causes other than
addressed by ACTION a, above, or misaligned from its group step
counter demand position by more than the allowed rod misalignment,
POWER OPERATION may continue provided that within one hour either:

1. The affected rod is restored to OPERABLE status within the
above alignment requirements, or

2. The affected rod is declared inoperable and the SHUTDOWN MARGIN
requirement of Specification 3.1.1.1 is satisfied. POWER
OPERATION may then continue provided that:

a) A reevaluation of each accident analysis of Table 3.1l-1 is
performed within 5 days; this reevaluation shall confirm
that the previously analyzed results of these accidents
remain valid for the duration of operation under these
conditions, and

*See Special Test Exceptions 3.10.2 and 3.10.4

COOK NUCLEAR PLANT - UNIT 1 3/4 1-18 AMENDMENT NO. 15, 28, 120



REACTIVITY CONTROI. SYSTEMS

LIMITING CONDITION FOR_OPERATION (Continued)

b)

c)

d)

e)

The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 is
determined at least once per 12 hours, and

A power distribution map is obtained from the movable
incore detectors and Fq(Z) and Fliy are verified to be
within their limits within 72 hours, and

Either the THERMAL POWER level is reduced to less thanor

equal to 75% of RATED THERMAL POWER within one hour and

within the next 4 hours the high neutron flux trip setpoint

is reduced to less than or equal to 85% of RATED THERMAL

POWER, or .

The remainder of the rods in the group with the inoperable
rod are aligned to within the allowed rod misalignment of
the inoperable rod within one hour while maintaining the
rod sequence and insertion limits as specified in the COLR;
the THERMAL POWER level shall be restricted pursuant to
Specification 3.1.3.5 during subsequent operation.

SURVETILLANCE REQUIREMENTS

4.1.3.1.1 The position of each full length rod shall be determined to be
within the group demand limit by verifying the individual rod positions at
least once per 12 hours except during time intervals when the Rod Position
Deviation Monitor is inoperable, then verify the group positions at least
once per 4 hours.

4,1.3.1.2 Each full length rod not fully inserted in the core shall be
determined to be OPERABLE by movement of at least 8 steps in any one
direction at least once per 31 days.

4.1.3.1.3 The allowed rod misalignment for THERMAL POWER greater than 85%
of RATED THERMAL POWER shall be determined in conjunction with the
measurement of APL as defined in Specification 4.2.6.2.
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REACTIVITY CONTROIL, SYSTEMS

POSITION INDICATOR CHANNELS

LIMITING CONDITION FOR_OPERATION

3.1.3.2 All shutdown and control rod position indicator channels and the
demand position indication system shall be OPERABLE and capable of
determining the rod positions within the allowed rod misalignment
specified in Specification 3.1.3.1.

APPLICABILITY: MODES 1 and 2.

ACTION:
a. With a maximum of one rod position indicator channel per group
inoperable either:
1. Determine the position of the non-indicating rod(s)
indirectly by the movable incore detectors at least once per
8 hours and immediately after any motion of the non-
indicating rod which exceeds 24 steps in one direction since
the last determination of the rod’s position, ox
2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 8 hours.
b. With a maximum of one demand position indicator per bank

inoperable either:

1. Verify that all rod position indicatoxrs for the affected
bank are OPERABLE and that the most withdrawn rod and the
least withdrawn rod of the bank are within a maximum of the
allowed rod misalignment of each other, at least once per 8
hours, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
: within 8 hours.

SURVEILLANCE REQUIREMENTS

4.1.3.2 Each rod position indicator channel shall be determined to be
OPERABLE by verifying the demand position indication system and the rod
position indicator channels agree within the allowed rod misalignment at
least once per 12 hours except during time intervals when the Rod Position
Deviation Monitor is inoperable, then compare the demand position
“indication system and the rod position indicator channels at least once per
4 hours. .
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POWER DISTRIBUTION LIMITS

BASES )

3/6.2.2 an& 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR, AND
NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR ’

The limits on heat flux hot channel factor, and nuclear enthalpy rise hot
channel factors ensure that 1) the design limits on peak local power density
and minimum DNBR are not exceeded and 2) in the event of a LOCA the peak fuel
clad temperature will not exceed the 2200°F ECCS acceptance criteria limit.

Each of these is measurable, but will normally only be determined
periodically, as specified in Specifications 4.2.2.1, 4.2.2.2, 4.2.3, 4.2.6.1
and 4.2.6.2. This periodic surveillance is sufficient to ensure that the hot
channel factor limits are maintained provided:

a. Control rods in a single group move together with no individual
rod insertion differing by more than * 18 steps from the group
demand position (allowed rod misalignment) for power levels less
than or equal to 85% of RATED THERMAL POWER. For power levels
greater than 85% of RATED THERMAL POWER, the allowed rod
misalignment is from +12 to +18 steps, which is dependent on the
Allowable Power Level and the ratio of Fiy limit at 100% of RATED
THERMAL POWER to maximum measured Fiy as indicated in
Figure 3.1-4,

- b, Control rod groups are sequenced with overlapping groups as
described in Specification 3.1.3.5.

c. The control rod insertion limits of Specifications 3.1.3.4 and
3.1.3.5 are maintained.

d. The axial power distribution, expressed in terms of AXIAL FLUX
DIFFERENCE, is maintained within the limits.

The relaxation in Fiy as a function of THERMAL POWER allows changes in
the radial power shape for all permissible rod insertion limits. Fiy will be
maintained within its limits as specified in the COLR, provided conditions (a)
through (d) above are maintained.

When an F, measurement is taken, both experimental error and
manufacturing tolerance must be allowed for. 5% is the appropriate allowance
for a full core map taken with the incore detector flux mapping system, and 3%
is the appropriate allowance for manufacturing tolerance.

When Fly is measured, experimental error must be allowed for, and 4% is
the appropriate allowance for a full core map taken with the incore detection
system. This 4% measurement uncertainty has been included in the design DNBR
limit value. The specified limit for Fi also contains an additional 4%
allowance for uncertainties. The total allowance is based on the following
considerations:

COOK NUCLEAR PLANT - UNIT 1 B 3/4 2-4 AMENDMENT NO. 74, 120, 346



REACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

GROUP HEIGHT

LIMITING CONDITION FOR_OPERATION

3.1.3.1 All full length (shutdown and control) rods shall be OPERABLE with
all individual indicated rod positions within the allowed rod misalignment
of their group step counter demand position as follows:

o for THERMAL POWER less than or equal to 85% of RATED THERMAL POWER,
the allowed rod misalignment is 18 steps, and

o for THERMAL POWER greater than 85X of RATED THERMAL POWER, the
allowed rod misalignment is +12 steps or as determined from Figure
3.1-4. Figure 3.1-4 permits for an allowed rod misalignment from
413 steps (for APL equal to 101%) to +18 steps (for APL greater or
equal to 106%) provided the value of R (defined in Figure 3.1-4) is
greater than or equal to 1.04.

APPLICABILITY: MODES 1% and 2%

ACTION:

a. With one or more full length rods inoperable due to being immovable
as a result of excessive friction or mechanical interference or
- known to be untrippable, determine that the SHUTDOWN MARGIN
requirement of Specification 3.1.1.1 is satisfied within 1 hour and
be in HOT STANDBY within 6 hours.

b. With more than one full length rod inoperable or misaligned from
the group step counter demand position by more than the allowed rod
misalignment, be in HOT STANDBY within 6 hours.

c. With one full length rod inoperable due to causes other than
addressed by ACTION a, above, or misaligned from its group step
counter demand position by more than the allowed rod misalignment,
POWER OPERATION may continue provided that within one hour either:

1. The affected rod is restored to OPERABLE status within the
above alignment requirements, or

2. The affected rod is declared inoperable and the SHUTDOWN MARGIN
requirement of Specification 3.1.1.1 is satisfied. POWER
OPERATION may then continue provided that:

a) A reevaluation of each accident analysis of Table 3.1-1 is
performed within 5 days; this reevaluation shall confirm
that the previously analyzed results of these accidents
remain valid for the duration of operation under these

. conditions, and

*See Special Test Exceptions 3.10.2 and 3.10.3
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REACTIVITY CONTROL SYSTEMS "

6 LIMITING CONDITION FOR OPERATION (Continued)

b) The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 is
_determined at least once per 12 hours, and

¢) A power distribution map is obtained from the movable
incore detectors and Fo(Z) and Fﬁn,are verified to be
within their limits within 72 hours, and

d) Either the THERMAL POWER level is reduced to less than or
equal to 75% of RATED THERMAL POWER within one hour and
within the next 4 hours the high neutron flux trip setpoint
is reduced to less than or equal to 85% of RATED THERMAL
POWER, or

e) The remainder of the rods in the group with the inoperable
rod are aligned to within the allowed rod misalignment of
the inoperable rod within one hour while maintaining the
rod sequence and insertion limits as specified in the COLR;
the THERMAL POWER level shall be restricted pursuant to
Specification 3.1.3.6 during subsequent operation.

SURVETILLANCE _REQUIREMENTS

4.1.3.1.1 The position of each full length rod shall be determined to be

@ within the group demand limit by verifying the individual rod positions at
least once per 12 hours except during time intervals when the Rod Position
Deviation Monitor is inoperable, then verify the group positions at least
once per 4 hours.

4.1.3.1.2 Each full length rod not fully inserted in the core shall be
determined to be OPERABLE by movement of at least 8 steps in any one
direction at least once per 31 days. ’

4.1.3.1.3 The allowed rod misalignment for THERMAL POWER greater than 85%
of RATED THERMAL POWER shall be determined in conjunction with the
measurement of APL as defined in Specification 4.2.6.2.

COOK NUCLEAR PLANT - UNIT 2 3/4 1-19  AMENDMENT NO. 10, 16%, 122
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REAGCTIVITY CONTROL SYSTEMS

POSITION INDICATOR CHANNELS

LIMITING CONDITION FOR_OPERATION

3.1.3.2 All shutdown and control rod position indicator channels and the
demand position indication system shall be OPERABLE and capable of -
determining the rod positions within the allowed rod misalignment
specified in Specification 3.1.3.1.

APPLICABILITY: MODES 1 and 2.

ACTION:

a. With a maximum of one rod position indicator channel per group
inoperable either:

1. Determine the position of the non-indicating rod(s)
indirectly by the movable incore detectors at least once per
8 hours and immediately after any motion of the non-
indicating rod which exceeds 24 steps in one direction since
the last determination of the rod’s position, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 8 hours. -

b. With a maximum of one demand position indicator per bank
inoperable either: .

1. Verify that all rod position indicators for the affected
bank are OPERABLE and that the most withdrawn rod and the
least withdrawn rod of the bank are within a maximum of the
allowed rod misalignment of each other, at least once per 8
hours, ox

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 8 hours.

SURVEILLANCE REQUIREMENTS

4.1.3.2 Each rod position indicator channel shall be determined to be
OPERABLE by verifying the demand position indication system and the rod
position indicator channels agree within the allowed rod misalignment at
least once per 12 hours except during time intervals when the Rod Position
Deviation Monitor is inoperable, then compare the demand position
indication system and the rod position indicator channels at least once per
4 hours,
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POWER DISTRIBUTION LIMITS

BASES

3/4.2,2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR, AND
NUCLEAR ENTHALPY RISE HOT CHANNEL_FACTOR

The limits on heat flux hot channel factor, and nuclear enthalpy rise hot
channel factor ensure that 1) the design limits on peak local power density and
minimum DNBR are not exceeded and 2) in the event of a LOCA the peak fuel clad
temperature will not exceed the 2200°F ECCS acceptance criteria limit.

Each of these is measurable but will normally only be determined
periodically as specified in Specifications 4.2.2.1, 4.2.2.2, 4.2.3, 4.2.6.1 and
4,2.6.2. This periodic surveillance is sufficient to ensure that the limits are
maintained provided:

a. Control rods in a single group move together with no individual
rod insertion differing by more than %18 steps from the group demand
position (allowed rod misalignment) for power levels less than or
equal to 85% of RATED THERMAL POWER. For power levels greater than
85% of RATED THERMAL POWER, the allowed rod misalignment is from +12
to +18 steps, which is dependent on the Allowable Power Level and
the ratio of Fly limit at 100% of RATED THERMAL POWER to maximum
measuered FY; as indicated in Figure 3.1-4.

b. Control rod groups are sequenced with overlapping groups as
described in Specification 3.1.3.6.

c. The control rod insertion limits of Specifications 3.1.3.5 and
3.1.3.6 are maintained.

d. The axial power distribution, expressed in texrms of AXIAL FLUX
DIFFERENCE, is maintained within the limits,

Fi will be maintained within its limits as specified in the COLR provided
conditions a. through d. above are maintained. The relaxation of Fiy as a
function of THERMAL POWER allows changes in the radial power shape for all
permissible rod insertion limits. The form of this relaxation for DNBR limits is
discussed in Section 2.1.1 of this basis.

When an Fq measurement is taken, both experimental error and manufacturing
tolerance must be allowed for. 5% is the appropriate allowance on Fy for a full
core map taken with the incore detector flux mapping system and 3% if -the
appropriate allowance for manufacturing tolerance.
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ATTACHMENT 1 TO AEP:NRC:0692CV

Responsge to Request for Additional Information Regarding Generic
Letter 92-08, "Thermo-Lag 330-1 Fire Barriers," pursuant to
10 CFR 50.54 (f) - Donald C. Cook Nuclear Plant, Units 1 and 2
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The numbered responses provided below correspond to the
associated numbered reporting requirement in the generic letter.

"I. Thermo-Lag Fire Barrier Configurations and Amounts

B. _ Required Information

1.

Describe the Thermo-Lag 330-1 barriers
installed in the plant to

meet 10 CFR 50.48 or Appendix R to 10
CFR Part 50,

support an exemption from Appendix R,
achieve physical independence of
electrical systems,

meet a condition of the plant operating
license,

satisfy licensing commitments.

For the total population of Thermo-Lag fire
barriers described under Item I.B.l, submit an
approximation of:

ae.

For cable tray barriers: the total
linear feet and square feet of l-hour
barriers and the total linear feet and
square feet of 3-hour barriers.

For conduit barriers: the total linear
feet of l-hour barriers and the total
linear feet of 3-hour barriers.

For all other fire barriers: the total
square feet of l~hour barriers and the
total square feet of 3-hour barriers.

For all other barriers and radiant
energy heat shields: the total linear
or square feet of l-hour barriers and
the total 1linear or square feet of
3-hour barriers, as appropriate for the
barrier configuration or type."
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RESPONSE

1.

Thermo-Lag fire barriers are installed in
order to comply with 10 CFR 50 Appendix R,
Section IIXI.G.2.a and c. Several of these
l1-hour fire barriers are installed to enclose
intervening combustibles.

Thermo-Lag panels are also used in the
construction of a radiant energy barrier
between 10kVA isolimiter trains (non Appendix
R equipment located outside containment). A
small amount of Thermo-Lag material is used on
the structural support of BAppendix R
instrumentation located inside containment.
Neither of these applications is intended as a
rated fire barrier.

Thermo-Lag installations at Cook Nuclear Plant
are typically installed using a combination of
preformed panels, conduit preshapes, and
trowel applications. Thermo-Lag materials are
used to wrap conduit, cable tray, pull boxes,
and junction boxes. Thermo-Lag panels are
used in the construction of one free standing
wall and to protect the hot shutdown panels in
each control room.

Cook Nuclear Plant uses only 112-inch-wide
cable trays which are six inches deep. In
some locations, up to four trays are installed
side by side and enclosed together within one
boxed enclosure.

Conduits are wrapped with conduit preshapes in
most cases. In some areas, several conduits
are enclosed in a common boxed enclosure using
preformed panels. Thermo-Lag panel joints and
conduit preshape joints are prebuttered and
covered with an additional layer of trowel
grade material. Raceway interferences such as
supports and non-Appendix R trays and conduits
are wrapped 18 inches from the point of
contact with the raceway.

Descriptions of each Thermo-Lag 330-1 barrier
installed in Cook Nuclear Plant and its
intended purpose are provided in Attachment 2.
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