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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,

COOK NUCLEAR PLANT -"UNIT 2 3/4 1:21 ) AMENDMENT NO. 16




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.

COOK NUCLEAR PLANT, - UNIT 2 B 3/4 2-4 AMENDMENT NO. 82, 122, -134-
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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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M

The data provided below is an estimation of
the total 1linear feet and square feet of
Thermo-Lag fire barrier materials installed at
Cook Nuclear Plant Units 1 and 2. The
approximate square feet of cable tray and
other fire barriers is based upon the outside
barrier dimensions and includes only that
portion of a fire barrier that could be
exposed to a fire. For example, for a
vertical cable tray mounted against a wall,
the side of the tray adjacent to the wall is
not included in the approximation of square
feet for the associated fire barrier.

a. Cable tray barriers:

one hour barriers are 370 linear feet
one hour barriers are 1850 square feet
three hour barriers are 0 linear feet

three hour barriers are 0 square feet

b. Conduit barriers:
one hou; barriers are 930 linear feet

three hour barriers are 100 linear feet

c. Other fire barriers:
one hour barriers are 120 square feet

three hour barriers are 800 square feet

d. Other barriers and radiant energy
shields:
(One non-Appendix R radiant energy
shield located outside of containment)

total square footage is 75
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"II. Important Barrier Parameters

B.

Required Information

1.

State whether or not you have obtained and
verified each of the aforementioned parameters
for each Thermo-Lag barrier installed in the
plant. If not, discuss the parameters you
have not obtained or verified. Retain
detailed information on site for NRC audit
where the aforementioned parameters are known.

For any parameter that is not known or has not
been verified, describe how you will evaluate
the in-plant barrier for acceptability.

To evaluate NUMARC’s application guidance, an
understanding of the types and extent of the
unknown parameters is needed. Describe the
type and extent of the unknown parameters at
your plant in this context."

RESPONSE

1.

The list of 24 parameters of importance for
utilities’ use provided in the request for
additional information is an excerpt from a
July 1993 NUMARC letter. Since that time,
Phase I testing has been completed and other
parameters of importance identified. NUMARC
provided a list of 27 parameters of importance
in a January 14, 1994, letter to utilities.
Planned NUMARC Phase 2 testing could identify
further parameters of importance, or
demonstrate that some of these preliminary
parameters are not significant. When the
final content of the NUMARC Application Guide
igs finalized and accepted by the NRC, we will
determine if additional parameter
identification efforts are necessary.

We have conducted walkdowns of each
installation to obtain or confirm observable,
physical data and developed as-built sketches
where formal drawings did not exist. These
sketches and drawings, together with
installation procedures and specifications,
address a majority of the 24 Dbarrier
parameters listed in part IXI.A. for each
installation.
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The following parameters have either not been
obtained or have not been verified for some
installations:

Parameter #8 Air drops

Some parameters internal to the fire
barrier system have not been verified in
all cases. For example, air drop
designs are established by our design
standards. However, it has not yet been
verified that cable tray to conduit
junctions were installed to these
standards.

Baseline fire barrier
panel thickness

Parameter #9

Panel thickness has not been verified
for every installation. A check of
material in stock and a limited check of
some installed panels found thickness to
be 0.625 inches.
Parameter #18 Butt joints or scored
and grooved joints

The installation procedure allowed for
the use of butt joints or scored joints
for cable tray enclosures. However,
discussions with the supervisor in
charge of the Thermo-Lag installations
revealed that virtually all boxed
enclosures using Thermo-Lag panels were
installed using prebuttered butt joints
due to limited working spaces.
Walkdowns have confirmed this
installation technique where the joint
was visible.

Parameters of importance that are not
presently known or verified will be evaluated
using one or more of the following options:

a.

assume limiting conditions, e.g.,
pre-buttered butt joints versus score
and fold joints,

reviews of contractor work practices and
procedures through documentation or
testimony,
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c. review of <receipt inspection and
installation documentation,

d. destructive examination of barriers on a

sample basis to obtain information on

. construction techniques or material
thickness, or )

e. visual observations where appropriate.

Your letter also provides an eight item
listing of parameters of importance concerning
cable protected by fire barriers. It is not
clear that consideration of these parameters
would be necessary for most Dbarriers;
therefore, significant efforts to obtain the
listed parameters, or describe how barriers
will be evaluated in absence of these
parameters, may be unjustified. To the extent
that fire test results are satisfactory on the
basis of temperature, as provided for in the
draft test and acceptance criteria, we believe
researching, at this time, for the NRC listing
of cable performance parameters to be
evaluated should be limited to the percentage
cable fill in cable trays (subset of item 4 of
the NRC 8 item 1listing), which relates to
enclosed thermal mass and barrier performance.
Consideration of the remaining listed cable
parameters (items 1, 2, 3, 5, 6, 7 and 8) will
be deferred until the scope of cable
functionality verification becomes clear.

We Dbelieve this interpretation of the
reporting requirements of your letter |is
consistent with the guidance provided by the
NRC via our telephone conversation with NRR
staff on January 12, 1994, on this topic.

If fire tests demonstrate temperature criteria
exceedances, one optional approach to
resolution, as provided in the NRC draft test
and acceptance criteria, would be to evaluate
cable functionality at the elevated
temperatures. In this case, determination of
cable performance at elevated temperature
(item 8) would be necessary, using cable
performance test data or information for
specific installed cable types (items 1, 2, 3,
and 7 of the NRC listing). However, NRC has
yet to finalize requirements for «cable
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functionality evaluation, nor are test results
yet available that would clearly indicate the
scope‘of such evaluations. The degree and
conservatism of cable functionality evaluation
requirements implied by the NRC listing of
cable parameters, and discussed in proposed
Supplemént 1 to Generic’ Letter 86-10,
significantly exceed the original requirements
of Generic Letter 86-10.

Items 4, 5, and 6 of the NRC listing address
issues relative to potential cable/barrier
contact for cable trays. This is an
unresolved industry issue at this time, and
barrier inspection in this regard would be
difficult or impossible. Barrier contact
would be most likely to occur in situations of
large cable fills. However, the large cable
fills also provide significant thermal mass
that could improve barrier system performance
and mitigate the effect of cables in contact
with the barrier. NUMARC has agreed to
provide additional thermocouples. below the
cable tray rungs in the Phase 2 cable tray
tests to provide information to address NRC
concerns relative to potential contact of
cables with the cold side of the fire
barriers. Further, note that a small piece of
Sealtemp cloth (NRC item 6) was used only in
NUMARC test Number 1-4 (24" steel cable tray
with air drop, three hour test), and did not
impact performance or useability of the test.

Potential cable/barrier contact is not
expected for Cook Nuclear Plant cable trays
due to the type of tray used. These trays
have a continuous expanded metal bottom which
would prevent any cable sagging. No
significant sagging of the ‘top portion of the
fire barrier is likely since trays are only
twelve inches wide.

See response to 1 and 2 above.
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"ITI. Thermo=-Lag Fire Barriers Outside the Scope of the NUMARC
" Program

B. Required Information

1.

Describe the  barriers discussed under Item
I.B.1 that you have determined will not be
bounded by the NUMARC test program.

Describe the plant-specific corrective action
program or plan you expect to use to evaluate
the fire barrier configurations particular to
the plant. This description should include a
discussion of the evaluations and tests being
considered to resolve the fire barrier issues
identified in GL 92-08 and to demonstrate the
adequacy of ékisting in-plant barriers.

If a plant-specific fire endurance test
program is anticipated, describe the
following:

a. Anticipated test specimens.

b. Test methodology and acceptance criteria
including cable functionality."

RESPONSE

1.

Several Thermo-Lag configurations exist at
Cook Nuclear Plant which are different from
those currently included in the scope of the
NUMARC test program. Some additional barriers
may fall outside of the expanded NUMARC test
program depending upon the configurations
tested and the final <content of the
Application Guideline. Configurations
currently believed to be outside the NUMARC
program can be divided into cable raceway
barriers and non cable raceway barriers. The
following provides a description of each of
these barriers.

Cable Raceway Barriers

a. "In some cases, two or more 12 inch wide
cable trays were installed side by side
at Cook Nuclear Plant rather than using
a 24 inch or 36 inch wide tray, as used
in the NUMARC testing configurations. In
several cases, four 12 inch wide trays
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were installed }n this manner and
protected with a 48 inch wide boxed
enclosure constructed of Thermo-Lag,
panels.

Several irregularly shaped boxed
enclosures were installed at Cook
Nuclear Plant as fire barriers for cable
tray junctions. For these
configurations, a metal pan was
fabricated in the field to accommodate
the junction of several cable trays.
These pans were fabricated in various
sizes such as 5 feet by 2 feet and 3.5
feet by 3.5 feet. The Thermo-Lag
enclosures protecting these pans were
constructed using techniques similar to
those used for cable trays with the
exception that bolts were used to
connect the bottom Thermo-Lag panels to
the pans to provide support for the
panels. ‘

Thermo-Lag panels were used to construct
three-hour fire barriers around several
pilasters in the diesel generator rooms
(Fire Zones 15 and 19). The pilasters
are of concrete construction and are
physically a part of the diesel
generator room walls. Each pilaster
contains several conduits which have
been embedded below approximately two
inches of concrete. Two layers of
approximately one half inch thick
Thermo-Lag panels were attached to the
outside of each pilaster.

¢+ Non Cable Raceway Barriers

d.

A wall constructed to separate (i.e.,
provide a fire barrier between) the
component cooling water (CCW) pumps
consists of two 1/2 inch thick
Thermo~lag panels separated by a 1/4
inch thick expanded metal stiffener.
The wall is approximately 36 feet long
and 78 4inches high. The Thermo-Lag
panels were overlapped to ©provide
protection for the bolts attaching the
panels to the metal studs.
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e. The hot shutdown (HSD) panels were
originally installed to comply with the
requirements of 10 CFR 50, Appendix A
General Design Criterion 19, and are
used to provide shutdown capability from
outside the control room for design
basis considerations other than Appendix
R fires. The Unit 1 HSD panel is in the
Unit 2 control room and the Unit 2 HSD
panel is in the Unit 1 control room.
The HSD panels are steel enclosures
approximately 12 feet 6 inches wide, 5
feet deep and 8 feet high. A 3-hour
fire barrier was constructed around the
HSD panels to ensure that fires external
to the panels do not damage internal
wiring and fires internal to the panel
do not spread outside. The walls were
constructed of concrete block and steel
columns with a Thermo-Lag trowel grade
coating on the steel members. The roof
was constructed in a manner similar to
the CCW pump room wall in that two
approximately 1/2 inch thick Thermo-Lag
panels, separated and stiffened by
expanded metal, were mounted on steel
beams anchored to the top of the block
wall. Access to each panel is via a
steel roll-up fire door across the front
of the panel.

A supplemental response, which identifies
cable raceway barriers outside the NUMARC
program scope, will be provided to the NRC.
This response will take into consideration the
results of NUMARC’s expanded generic test
program if undertaken.

NUMARC is also initiating actions to
facilitate shared testing of installations
that cannot be practically considered under
the generic program scope but may be common to
several facilities. It is expected that a
matrix of shared tests could be developed and
provided to the industry. NUMARC is scheduled
to provide additional information to utilities
in this regard by April 1, 1994. Therefore, a
supplemental response will also be provided
for non cable raceway barriers which will take
into consideration the potential for future
plant specific or shared testing.
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2&3.

v

The supplemental response to Item III.B.1l will
be provided to the NRC within 60 days
following receipt of the NUMARC Application
Guideline.

@ -

The plant-specific plan to be wused for
evaluation of the above configurations has not
been established at this time. This plan will
be largely dependent on whether or not the
scope of the NUMARC test program will be
expanded to cover some or all of the above
configurations. NUMARC has stated . that
additional information will be provided to
utilities in this regard by April 1, 1994, and
the Application Guideline will be final by
mid-April 1994. Our response to Items III.B.2
and III.B.3 will be provided to the NRC within
60 days following receipt of the Application
Guideline. This will allow time to assess the
final generic program scope, and the potential
for shared testing, both of which could reduce
or eliminate the need for plant specific
corrective actions, particularly fire testing.

"IV. Ampacity Derating

BO

Required Information

1.

For the barriers described under Item I.B.1,
describe those that you have determined will
fall within the scope of the NUMARC program
for ampacity derating, those that will not be
bounded by the NUMARC program, and those for
which ampacity derating does not apply.

For the barriers you have determined fall
within the scope of the NUMARC program,
describe what additional testing or evaluation
you will need to perform to derive valid
ampacity derating factors.

For the barrier configurations that you have
determined will not be bounded by the NUMARC
test program, describe your plan for
evaluating whether or not the ampacity
derating tests relied upon for the ampacity
derating factors used for those electrical
components protected by Thermo-Lag 330-1 (for
protecting the safe-shutdown capability from
fire or to achieve physical independence of
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electrical systems) are correct and applicable
to the plant design. Describe all corrective
actions needed and submit the schedule for
completing such actions.

4. In the event that the NUMARC fire barrier

' tests indicate the need to upgrade existing

in-plant barriers or to replace existing

Thermo-Lag barriers with another fire barrier

system, describe the alternative actions you

will take (and the schedule for performing

those actions) to confirm that the ampacity

derating factors were derived by valid tests

and are applicable to the modified plant
design."

RESPONSE

In the early 1980's, we expanded our ampacity
derating program to consider Thermo-Lag
installations at Cook Nuclear Plant. This program
was applied to all wrapped cable raceways containing
power cables.

A computer model was developed based on American
Institute of Electrical Engineers (AIEE) transaction
paper 57-660, by Neher, McGrath, and Buller to
calculate the temperature rise in the conductor,
heat generation per foot 'of raceway, and ampacity.
The model considers that all cables in the raceway
were energized with the maximum steady state
current.

A test program was developed to validate the
computer model. A series of test runs simulating
representative as-built tray and conduit
configurations were conducted at our Canton Test
Lab. The results of the tests validated the
analytical computer model. The testing was
conducted under rigid laboratory controls, with test
procedures, and with engineering supervision and
review, however, it was not under the auspices of a
10 CFR 50 Appendix B quality assurance program.
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The calculations using this computer model confirmed
that the cable raceway design at Cook Nuclear Plant
included -:sufficient margin to accommodate the
temperature rise resulting from wrapping raceways
with Thermo-Lag. We do not believe that any
additional testing or evaluation is necessary to
derive wvalid ampacity derating factors for these
cable raceways installed at Cook Nuclear Plant.

We will review the NUMARC program for ampacity
derating when it is made available. In the event
that fire barrier tests indicate the need to upgrade
existing in-plant barriers or to replace existing
Thermo~Lag barriers with another fire barrier
system, we will make a determination as to whether
to use NUMARC’s ampacity derating program or our own
program. We will inform the NRC of the ampacity
program to be used for fire barrier upgrades or
replacements within 90 days following receipt of the
NUMARC Ampacity Test Report.

"v. Alternativesg

B.

Required Information

Describe the specific alternatives available to you
for achieving compliance with NRC fire protection
requirements in plant areas that contain Thermo-Lag
fire barriers. Examples of possible alternatives to
Thermo-Lag based upgrades include the following.

1. Upgrade existing in-plant barriers using other
materials.
2. Replace Thermo-Lag barriers with other fire

barrier materials or systems.

3. Reroute cables or relocate other protected
components.
4. Qualify 3-hour barriers as l-hour barriers and

install detection and suppression systems to
satisfy NRC fire protection equipment."”




»
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RESPONSE

The selection of specific alternatives available for
achieving compliance with NRC fire protection
requirements in plant areas that contain Thermo-Lag
fire barriers will depend on a number of factors.
Three currently undefined factors must be considered
in determining whether upgrades using additional
Thermo-Lag materials are practical, and what
alternatives would be most appropriate in case
Thermo-Lag upgrades cannot be developed.

1. Test and acceptance criteria have not
been finalized and issued by NRC.
Proposed draft criteria contain new
conservatism in fire test methods and
acceptance criteria that could affect
the scope and complexity of upgrades to
installed barriers. The content of the
final criteria, and the resulting impact
on utility-specific action plans, is
uncertain,

2. Complete Phase 2 tests results will not
" be known until the mid-March time frame.
Results of baseline (as installed) and
upgraded test configurations from Phase
2 must be considered to determine
appropriate utility action plans to
address specific configurations.
Moreover, further generic testing may be
undertaken following Phase 2, as noted
previously.

3. The NUMARC Application Guideline, to be
finalized by mid-April, will include a
matrix of important performance
parameters and bounding conditions.
Discussion with NRC will be necessary to
reach agreement on the selection of
comparison parameters and bounding
conditions. The results of these NRC
interactions will define the final
content and would directly impact the
generic applicability of a given test to
an installed configuration.
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Your letter provides only a partial listing of
resolution alternatives. Three additional
alternatives are provided below. Other resolution
alternatives may be possible. Further, it should be
noted that implementation of alternative solutions
may be considered even if upgrades have been
successfdlly tested. Potential alternatives include
the following. '

1. Re-evaluation of engineering analyses
used for determination of Appendix R
safe shutdown pathways, equipment, and
actions, could provide a basis for
reduction in the scope of protected
circuits and their associated fire
barriers.

2. Exemption requests could be submitted
based upon the use of fire modeling in
conjunction with baseline (non-upgraded)
test results to demonstrate adequate
protection for the installed hazard. In
conjunction with the above,
probabilistic safety analysis (PSA)
could be used as an exemption basis, by
demonstrating insignificant core damage
frequency Aimpacts, assuming barrier
inoperability.

3. Re-evaluation of licensing commitments
that may exceed the requirements of
pertinent regulations may be undertaken.

During our review of this issue, we noted that
several conduits and cable trays which were wrapped
with Thermo-Lag materials no longer require
protection from fire. This conclusion was made
possible by a combination of design changes and the
removal of several components from the list of safe
shutdown equipment. The need to retain existing
fire barrier installations will continue to be
evaluated as a part of our ongoing effort to
revalidate our current safe shutdown analysis.
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) "VI. Schedules .
Q B. Required Information

Submit an integrated schedule that addresses the
overall corrective action schedule for the plant.
At a minimum, the schedule should address the
following aspects for the plant:

1. implementation and completion of corrective
actions and fire barrier upgrades for fire
barrier configurations within the scope of the
NUMARC program,

2. implementation and completion of
plant-specific analyses, testing, or
alternative actions for fire barriers outside
the scope of the NUMARC program."

RESPONSE

Because of the uncertainties noted in the above
discussion of NRC Items IIXI and V above, submittal
of an integrated schedule that addresses the overall
corrective action program for the plant is not
possible at this time. While the scope of the
NUMARC test program for Phase 1 and 2 is known, what
will ultimately be "bounded" is a function of the
outcome of the tests, and the final content of the

Applications Guide. In addition, NUMARC |is
congidering an expansion of the planned test program
scope. Considerable information concerning the

results of currently planned NUMARC tests, expansion
of the NUMARC test program, and the content of the
Applications Guide will become available in April.
This information will directly impact the overall
corrective action schedule for Cook Nuclear Plant.
We will provide the required schedule information to
the NRC within 60 days following receipt of the
Application Guideline.

"VII. Sources and Correctnegss of Information

Describe the sources of the information provided in

- response to this request for information (for example, from
plant drawings, quality assurance documentation, walkdowns
or inspections) and how the accuracy and validity of the
information was verified."
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RESPONSE

Numerous different sources were employed to provide the
response to this request for information. A majority of
the information concerning fire barxrier descriptions and
parameters was contained in Thermo-Lag installation
procedures and specifications and verified through field
walkdowns. Other sources of information that were
consulted include quality assurance documentation contained
in design change packages under which the Thermo-Lag fire
barriers were installed, design drawings of specific fire
barriers, and discussions with contractor personnel
responsible for Thermé—Lag installation. Our ampacity
testing was conducted under rigid laboratory controls, with
test procedures, and with engineering supervision and
review; however, it was not under the auspices of a 10 CFR
50 Appendix B quality assurance program.
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Response 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

Descriptions of- Thermo~Lag 330-1 Barriers Installed in Cook
Nuclear Plant
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Barrier No. (A : Fire Rating /L H#R
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
gonYd -1 C —
Barrier length (ft)__ 23 Area (sq.ft) _WVA

Description PR aBRICATED  ColddiT SECT7o0L

Purpose
X Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
K Discussed in Appendix R exemption request
Other reason, described below

kkkkhkkhkhkhkkhhkhkdhhhkhhhkhhkhhdhhhhkhkdkdhhkdkhhrk

Barrier No. (53 Fire Rating LKL

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
Sood &-( [l %

Barrier length (£t) /0 | Area (sq.ft) NA

Description PREFABAICATED CoDUIT SECTZI4IS

Purpose
X _ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R .
Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns
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Barrier No. [C _ Fire Rating __/ 4%

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
286 7 G-/ C . 15k

Barrier length (ft) 4SS Area (sq.ft) AA

Description REFABELICATED (oA DT SeT770A)S

Purpose

__X_ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
K Discussed in Appendix R exemption request
Othexr reason, described below

kkkkkdkkkhkkhkkkkhkhkhkhkdkhkkkkkkkkkhkkkkkkdhk

* Barrier No. [ D Fire Rating [ KR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
e Box  PB-/ /2L 2

S102G G, BLI7 &~/ _C 2
2428 G-, 629 &~/ c 2
FE&6T7 G-t ’ = A

Barrier length (ft) / Area (sq.ft) s

Description _7ute Box AMND A _SHOL T S&=770A) 0F EXCH |
CoMNDULT ALE  ANCLOSETS (M A CoMMO BOXED
EMCLoSURLE

Puxpose

__X Physical independence of Append:.x R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
% _ Discussed in Appendix R exemption' request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns
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Page 2 of
@ Barrier No. /& ‘ Fire Rating /AR
Enclosed raceway Conduit(C)/Tray(T) Size (inc-hes)
_Pecte Box  PR-Z 128 x S
Stel8 €~/ 5%/9 R-] C ; 2
8020 EJ .24 R~/ c 2
8967 B-7 = —2
Barrier length (ft) / Area (sq.ft) /&
Description 7xee Box LMD A SHoCT SECr/0A) OF oXCH (X7

ARE FA)CCOSED 11 X F1ErAl A CoaOdA) ROXED
2= CLO SULL (= .

Purpose
X Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
X Discussed in Appendix R exemption request
Other reason, described below

@ ke k do de S de de e ke de de de de do e de de de Kk Fe de e e ke Fode ke K ke Kk J de do Kk % de
Barrier No. [ FE Fire Rating /HE
Enclosed raceway Conduit(C)/Tray(T) Size (inches)

Puct Boxes TR-3 PR-Y

7 G=2 8L2L6-2 8296-2 (& 2
8977 &~2. 8972 R-Z %‘/VG -2 < 2
86|18 p-7,  SC20 23 5t19-R-2 < 2

" 899¢ &-2 C 2
Barrier length (ft) Z Area (sq.ft) _2%

Description _Boxern Encecosced (OIS  PE-3 P-4
AND A ST SECTIOA) OF EXCH codDuvT

Purpose
¥ Physical independence of Appendix R safe shutdown sYstems
Enclosure of intervening combustibles for Appendix R
X _ Discussed in Appendix R-exemption request
Other reason, described below

m Note: Dimensions provided are estimates based upon field walkdowns
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@ Barrier No._/ (5 _ Fire Rating /KR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
Fdolode S CY c 7
Barrier length (£ft) yi=) Area (sqg.ft) _ ~/A4

Description FREFABEICATED odDLeiT” SECTIDAS (=XCEPT
FOR _AROIUIT 2 FT- LI (CH 1S PROTECTED RY A
ROXED ENCLDSURE

Purpose
X  Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

Q g v e g g e e ke de e ode de K de e ke e % e ke o de e ke ok e ode de de de ke de ke ke ke ke ke
Barrier No. | B Fire Rating [~1H&
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
OO B2 c - [
Barrier length (£ft) 23 Area (sqg.ft) 4@4

Description PREFARBRICATED (oADUT SEC77PAS

Purpose
¥ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

Q Note: Dimensions provided are estimates based upon field walkdowns
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w Barrier No.__ 24 . Fire Rating L AR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
247 B-1 _Q —t
F7ZE 2] : < . —
JUCTZOAD RO —_
Barrier length (ft) )Xo, . Area (sq.ft) _ 43

Description _(owpuiTS (IRAPIED (it  Conpu! 7 FRESHAPES
t2 T Ty CT7704) X Tiyerz0 RBAY  EANCLOSED

T A TST FAVERS.

Purpose .

X _ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

———

@ . *******************‘******************
Barrier No. 28 Fire Rating [-HE
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
98 7Y Z-{( < Nz
Barrier length (ft). /2 Area (sq.ft) NA:
Description CoNDUIT PRESHAPES COVERED tor7H

TRDLIEZ GRNA DS .

Puxpose

X _ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

———

0 Note: Dimensions provided are estimates based upon field walkdowns
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Barrier No. L2C , Fire Ratiné /-2
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
Pecle 2BOXK —_—
L BP4T7 B2 < A
GZee -2 c /[

Barrier length (ft) &0 Area (sq.ft) _ %S

Description ConDUITS ¢ RAPPED (47X FRESHAPES
EXOE=PT ToR SHOPRT. SECTIOA) (LOMICH (S A 17HE
PR _EACLDODSUIRE . TR _ILIRAPPETY OITH. TSI
PanlELS , .

Purpose

X __ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

e e e e e de d d de e e Je ke K de ke K de de de K e de de e ek e de ke de ke dede ke kK

Barrier No. XD Fire Rating [~-He

Enclosed racewa Conduit(C)/Tray(T) Size (inches)
E? ES R- C ¢ Yz

Barrier length (£ft) 20 Area (sqg.ft) NA

Description CoNDut7T FRESHAPES

Purpose

X__ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns
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Barrier No. 34 Fire Rating [-HR

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
S7YY L-2 C

Barrier length (ft) X% Area (sq.ft) __ A4

Description Con D w17  FERESHAPES *

Purpose :

X  Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

———

o v e o ke de e o de o de e de e ok K de ok ke g de e Je de K ke K de e de de de Je Fe de KK

Barrier No. 3B Fire Rating (-HR

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
2&5-C9 7 e
2 ~c /10 —_ —2
2AZ— C5 5 —T -t
282~ (099 7 ’Z

Barrier length (ft)__ /7S Area (sq.ft) _ /02

Description _7R4ys 742~ CS55 £ R2AZ ~ C 99 _4RE soRIZoWTHL
sStpE BY SIiDE, TRAYS 2&E-C9 € RE—CI0D o
VERTIcAL SIDE. RY s, PALA L EL TRATZS

AEE- EA CLOSETDD IR oAl ATON) BROXISD =ACL O SCrRE",

Purpose

X _ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns
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Barrier No. ¥4 ) Fire Rating _/ #%&
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
F003 -2 C ¥

T ACTIOAD TBOX

|

Barrier length (ft)__ 7 (cown.) Area (sq.ft) 8.§-§J"§>

Description _75T ©aNERS /S50 FOR  Tria aICT104) SeX
LoD T DPESHAPES FOR CoNDUI—T

Purpose
¥ _ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

o e e e Je ek de e Je o e Jo g ke de de ok e e do e de ke e de ok K ok ok de ke ke de ek ke

Barrier No._ Y4B Fire Rating _ [(—MHK

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
ooz Rr—-2. c s A

Barrier length (£ft) [ Area (sq.ft) N A

Description CoMdDUIT TRESHAPES

Purpose
X__ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendlx
Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are egstimates bagsed upon field walkdowns
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Q Barrier No.__ 5S4 _ Fire Rating S KR
Enclosed raceway Conduit(C)/Tray(T) size (inches)
SOC0G-2 ool G-2 C w4
. food -2 _SpOl G-Z C T
FooR 62 BOTG-R C 4/
Barrier length (ft)__ /S~ Area (sq.ft) __~4

Description _{owpulTS EMBEDDED uMDEL 32 o5 CoMdCRETIE
IN VERTICAL PlLASTEES | PULASTESR CoEBETD WuitTH
R THICK, TST TaANNELS

Purpose

X _Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

@ e <k de & e Je Je Je e de g ke de Je dede K ke dede e dededede ek dekk hk Kk kk
Barrier No. 5B Fire Rating I HR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
S04 & G6-2 C o
gTUS G=R C Y
Barrier length (ft)__ /&4 Area (sq.ft) &7 MA

Description _ ConbuzTs SMBEDDED (pwpiR 2" oF  CoNCRETE.

N VERTICAL PremSTER, RLAS TEID LovERED ot 7TH

R LUTHCK  TET ©CarEZs.,

Purpose e
¥ _ Physical independence of Appendix R safe shutdown systems

Enclosure of intervening combustibles for Appendix R

Discussed in Appendix R exemption request

Other reason, described below

‘D Note: Dimensions provided are estimates based upon field walkdowns
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Barrier No. SsC _ Fire Rating 3 H#HR

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
[RSY -2 C . ¥
SsYY-CR C. __jz__-

Barrier length (ft)__ /6. S Area (sq.ft) __ A4

Description _ (onwpuiTs EMBEDDED wwoese 37 or  ComCRETE

/N A VERTICAL TPlLasTer . PALASTER CoVEBED ¢t TH

2 K7 THoK TSI PANESS,

Purpose
¥ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

——

% e e g Kk o de ke e ok ek e ke ok e e dode de e de de K ok e ok ok e e ke de ke ke ke ok

Fire Rating

raceway Conduit(C)/Tray(T) Size (inches)
< -
Barrier length (ft)\\\<5%7‘ Area (sq.ft)
Description 5§5>
, S
~

Purpose
Physical "independence of Appendix R safe
Enclosure of intervening combustibles for Ap
Discussed in Appendix R exemption request
Other reason, described below

tdown systems
dix R

il

Note: Dimensions provided are estimates based upon field walkdowns
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@ Barrier No. &4 Fire Rating __ /KR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
JAZ-C3D T 72
Barrier length (ft) /3 Area (sq.ft) _so4d '

Description _/42-C20 /s 4 2" VERTIC#L TRAY (IHCH._CAS
SGNSTALLED  NexT 720 [ AZ~ C32 A NOA—ALPL R _7RAY
BOTUH _—TRAYS S A)CLOSETS 145 Card ALOL)  ROXKED
BN CLE SURE .

Purpose
x__ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
. Discussed in Appendix R exemption request
Other reason, described below

ﬁ dkkhkhkkhdkhhdkhdk ok kdkhkhdhkkhkhkdhkhkkd

Fire Rating

Conduit(C)/Tray(T) Size (inches)

Barrier length (£t) Lz Area (sq.ft)

Description i .
- . ’ \
~

Purpose '
Physical independence of Appendix R saf
Enclosure of intervening combustibles for
Discussed in Appendix R exemption request
. Othexr reason, described below

hutdown systems

G Note: . Dimensions provided are éstimates based upon field walkdowns
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@ Barrier No.__ /A _ Fire Rating __/ #R
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
003 B-1 C s
Barrier length (ft)__ // 3 Area (sq.ft) NA
Description CoNDUIT _PRESHABES
Purpose

X _ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

@ e e & Kk de ke & e Je F K de de K e de K e e de K de e de dede de e de ke ke ok ke de ke ke ke
Barrier No. WA Fire Rating /! HR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
SoO 3 P-l c_ —
Barrier length (ft)__ & S Area (sq.ft) MA
Description Lo DUIT PRESHAPES
Purpose

X__ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed’ in Appendix R exemption request
Other reason, described below

G Note: Dimensions provided are estimates based upon field walkdowns
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G Barrier No. ZC , Fire Rating /KR
Enclosed raceway, Conduit(C)/Tray(T) Size (inches)
goo3 r-I( : C ' 4
TACTi oAl RBoxX )
Barrier length (ft) ;A Area (sqg.ft) &
~Descz:':i.ption TJoeTioad B! EAQLoseD> unTH TST
PANELS '
Purpose

X_ Physical independence of Appendix R safe shutdown systems
____ Enclosure of intervening combustibles for Appendix R
—__ Discussed in Appendix R exemption request
Othexr reason, described below

@ % e Je g e Je de Je e e de e Je e e ke de e de K Jo Je Jo Je e de e e e K ok e dedede K K

rrier No. . Fire Rating

raceway Conduit(C)/Tray(T) Size (inches)

~ —_—
\ .
Barrier length (ft)\%‘ Area (sqg.ft)
S
Description ¢>’\
~ ~
~

Purpose

Enclosure of intervening combustibles for A
Discussed in Appendix R exemption request
Other reason, described below

11

G Note: Dimensions érovided are estimates based upon field walkdowns
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a Barrier No. &4 _ Fire Rating /KR
'~ Enclosed raceway Conduit(C)/Tray(T) Size (inches)
LAZ - C 3 7 72
Barrier length (ft)__ 7O Area (sqg.ft) ol ®)
Description EACLOSED _(OITH. 7ST PaAMELS
Purpose

X Physical independence of Appendix R safe shutdown systems
Enclosure of intexrvening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

@ e e de de ke Je d de e e e e o de de de Je e Je de e de e K de de de de de e do e de Kk ke Kk
Barrier No. gB Fire Rating MR
Ericlosed' raceway + Conduit(C)/Tray(T) Size (inches)
Sspd 2-/ C .
§725% GH-I [« yal
Barrier length (ft)__ /4.5 Area (sqg.ft) NMA

Description _(bnpuiTs EMBEDDED N 2 oF ConcrETIE

PlLASTER., PlLias T8, LOVCTRESS LT QLAY ERS s~
Vol T CE TS5 Papesps

Purpose
¥, Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

0 Note: Dimensions provided are estimates based upon field walkdowns

f






{ ; p
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“ @ Barrier No. gC _ ‘Fire Rating __.5 A&

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
so4g -/ c b4
g0 =Z-( c <

Barrier length (ft) /6.5 Area (sq.ft) A

Description (ondulTS CEHEBEDDED uNDER R ' oF Cond CRETE
N PllAaAsSTER | PULASTER, CoOOCTETD LorTd~ Teo CATERS
cE L ToT  PuNERS. ‘

Purpose )

X Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

——

omm——

Q Je e Je e Je ek v g e ek Jdo ke de de de de ke gk e de ke ke dede de kK dek ke kok

Barrier No. SO Fire Rating __ 3R

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
Scoo r~-1 ool Bl c b4 ’

_SooT B-l- Sn03 B C 4
Sooy - OO S B~ Je &

&0 2~ . C (o3

/

Barrier length (ft) /6-5 Area (sq.ft) N&

Description AID TS DDED LDET 2 o oA CEETE
A PlLAS 7e ' PIASTELR  (DUSEET CovTH 720 (AYERS

pE Yz'' TST PIAEZS

Purpose

X __ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

0 Note: Dimensions provided are estimates based upon field walkdowns



[
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Barrier No. 724 _ Fire Rating 3 HE

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
MA

Barrier length (ft) N Area (sq.ft) _ &2 S

Description S MR _RATED FIRE (oA LL  SSPARATIAL G
YUMT | ARD  UNIT- 2 CCl) FemMpP S

Purpose
_X Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
X Discussed in Appendix R exemption request
Other reason, described below

o e Je 3k e e e e de de de ke e e de g Fe ke g de e de do de e do g de e K de de ke ke de ke ke

Fire Rating

Conduit(C)/Tray(T) Size (inches)

Barrier length (ft) (ol Area (sqg.ft)
~
Description %&\
=
\
o~

Purpose

Enclosure of intervening combustibles for
Discussed in Appendix R exemptlon request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns



AEP:NRC:0692CV
Attachment # 2
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Barrier No.__ /0 A . ' Fire Rating __ 2 #&

Enclosed raceway Conduit(C)/Tray(T) Size (inches)

HOT  SHUT 0N FHAAIEZ.

Barrier length (ft) A4 Area (sg.ft) §7.5 EhcH CZ'PAMELSD

Description ENCLOSURE  CoMSISTS OF ClonCRETE BLoCk
COALLS Lt TH CEILIANG  MADE oF 2 5 7'ST PANERS
SEPARATETY BY Ml THICK EXPANDEDR METHL STIEESNER.

Purpose -

X__ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

mar——
—
———

e o Je & e e de e de K e Je e e do Je e Je e e ode Fe e de de de de K de de Fe de de K de ke ke

rrier No. : Fire Rating

raceway Conduit(C)/Tray(T) Size (inches)

< —
< -
N4/
QY
Barrier length (ft) > Area (sq.ft)
SQA ‘
Description
~
.
~

U

Purpose
Physical independence of Appendix R safe utdown systems
Enclosure of intervening combustibles for A
Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns



AEP:NRC:0692CV
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Barrier No.__ // A _ Fire Rating /[ AR

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
§s0S k-1 g ‘ 7
}E(fzle g;fc VA _7_54

Barrier length (ft) ud Area (sq.ft) 3 .

Description (oMDUITS CORAPPED tor7H FRE SHAPET .
Fult Rox (prt7H ST FRODELZS,

Purpose

X __ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

% %k e e e de & F de e ok e ok Je e g g g g de ke de e odke de e de e do ke de de ke ke ke ke de

Barrier No.__ // /3 Fire Rating / AR

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
§SO( =—/ _C_ ' 7
DLt RoOX o MNA .72

Barriexr length (ft) n Area (sq.ft) 3

Description CoNDUT T t2RAPPED ¢t 7TH _ PRESHARE,

T Ll ROX (T TSI PAIELS .

Purpose
X __ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns




"AEP:NRC:0692CV
Attachq?nt $ 2

Page /7 of 38
Barrier No._ // C Fire Rating / AR
Enclosed raceway , Conduit(C)/Tray(T) Size (inches)
§/5S G-2 . C A
ut RBOX ’ ~A ) AA
Barrier length (ft) s Area (sg.ft) -

Description CoNDUIT ¢ IRAPFISD o 7H FREHAPE, >

RO (O(TH+ TST TSANCSLS

Purpose

X__ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

ke e e de <k e ke Je Jo e ke Jo Jo de de e e e Je de Je e Jo do Je Je Jo de de de Fe do Je %o Je K e

Fire Rating

Conduit(C)/Tray(T) Size (inches)

.
Barrier length (ft)\\\\\\ Az Area (sq.ft)

Description

S

Purpose

Physical independence of Appendix R safe shuytdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Othexr reason, described below

11

Note: Dimensions provided are estimates based upon field walkdowns




AEP:NRC:0692CV
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Barrier No. /2 A ) Fire Rating [ MR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
KXRZ- C 90 . 7 . ¥4
Barrier length (ft) s Area (sqg.ft) Z &
-Description HoR1 ZON TAL ROXED EAIClostrirE

Purpose

Physical independence of Appendix R safe shutdown systems
% _Enclosure of intervening combustibles for Appendix R

Discussed in Appendix R exemption request

Other reason, described below

ema———

e o e g e e e e e de o e e e e e e o e e e e e o e de e e de ok ke de de ok ke de

Fire Rating

Conduit(C)/Tray(T) Size (inches)
N _—
.Barrier length (ft)\\Naééi“ Area (sqg.ft)
Description Se
| A
o~
o~

Puxpose
Physical independence of Appendix R safe utdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below.

11

Note: Dimensions provi.ded are estimates based upon field walkdowns
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Barrier No._ 13 A Fire Rating ___ | HR

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
Pute THRDUGH LA A

Barrier length (ft) NA Area (sq.ft) 12

Description Boxen ENCLoSuwRE wsING _ TsT Taver s ‘

Purpose

X _ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reascon, described below

e de & o e e Je e ok Je e Je o do ok Fo K Je ok Je Jo de K do Je ke Je K ke ke Je e ke e ek Kk

Fire Rating

Conduit(C)/Tray(T) Size (inches)

N\
%
Barrier length (£t) ?‘ Area (sq.ft)

%
Description Sn

/

Purpose
Physical independence of Appendix R safe utdown systems

Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns ‘\\\\\\\\\
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Barrier No. (4 A _ Fire Rating | HE
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
E7:44d R-Z2 C =
— :
Barrier length (£ft) s Area (sq.ft) _ AN~
Description LoDt T PRESHAPIES ISED
Purpose

X Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

o de e de K & %k Je Fe Je de de de Je de ke g de ke Je de de Je ke K e e Je de de dede e ke ke ke

Barrier No. /1Y B Fire Rating L1
Enclosed raceway Conduit(C)/Tray(T) - Size (inches)
£ 86 R-2Z c / ZE
Barrier length (ft) sOo Area (sq.ft) NMNA

Description (oM DUIT  TRESHAPES (s&D
Purpose

X __ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request

Other reason, described below

1]

Note: Dimensions provided are estimates based upon field walkdowns




AEP:NRC:0692CV
Attachment # 2
Page 23 of .28

@ Barrier No. /4 C _ Fire Rating /HE
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
SO g0 _B-2 C ZA
Barrier length (ft) 3o Area (sq.ft) _ A4
Description Lo DUIT  FRESHAPES _LISED
Purpose '

X  Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed. in Appendix R exemption request
Other reason, described below

@ % % ok kg gk ke g ke ke ke ke kg dede ke ke ok ke ok ok ke k de ke ok ke dkk ok dkkk
Barrier No. /Y D Fire Rating /AR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
767 B2 [a /5"
Barrier length (ft) 3 Area (sq.ft) N7
Description CoADUIT. PRESMHARPEDS (/ISEDD
Purpose

¥ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request ’
Other reason, described below

O ——

————
——

6 Note: Dimensions provided are estimates based u‘pon.field walkdowns







AEP:NRC:0692CV
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Barrier No.__ /Y & _ Fire Rating _ _/-#&
Enclosed raceway _ Conduit(C)/Tray(T) Size (inches)
A42— CGR =1L ) WA -

Barrier length (ft) $5S Area (sq.ft) _ ¥%S
‘Description AN x s% ‘< 2 x [/ %’ BOXED ENCLOoSc RE

LISIANCG TSI FAAELS

Purpose ) )

X _ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix' R exemption request -

Other reason, described below

11

e e e e e de e e e ok e s e e ke e ok e e e e e e ok e o e de e ok e ke e ke de ke

Barrier No. (1 = ' Fire Rating [ AR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)

G747 KL-2 g /

97 4& 22 /
Barrier length (ft) 5D Area (sq.ft) _ A~
Description CoND 1T~ FRESHAFPES LI/SED
Purpose

X  Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request '
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns
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. ' -
@ Barrier No. /5 A . Fire Rating Vil 244
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
%N 282~ C59-/+3 T _w4 : A
N XA~ CIY /- CI S wa . /2
A2-C20 /2~ (O SO 7 /2.
Barrier length (ft) 10 -Area (sq.ft) __ S7/.6

Desgription Te20 _TRAYS (o) NelTeED T __Paal __aA) A

T CoNRIGURATION),; TRAY VUERTICAL _Par) HoriZoATRL,
TRAYS AEE SIDE RY SINE  ENCLOSED [N CoMMOA) RoXED
ENCLOSURE (LSIAG TST  PAaeErs

Purpose ’
Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request

Other reason, described below

dkdkhdkhkhhhhkhhkhhhhkhkhhkkdkhkhkhkhhhhhhkddk

Barrier No. S =2 Fire Rating | =
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
242 ~ 59 " /2

Barrier length (ft)__ Area (sq.ft) /5"
Description BOXETS GAICLOSURE (1S/A)G  TSL  PaEzs
Purpose ~

X _ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request .
Othexr reason, described below ‘

Note: Dimensions provided are estimates based upon field w'alkdowns
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Barrier No.__ /& A ) _ Fire Rating __/ AR

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
) AT~ PY 7 12
| AT~ C9 T /2

Barrier length (£ft) 25 Area (sqg.ft)’ 125

Description Tep O  TRAYS.  SIDE- BY sSiDE
o S/AD ISZ PeEzs

D

Purpose

Physical independence of Appendix R safe shutdown systems
¥X_ Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request

Other reason, described below

——
i —
O————

dekkkdkkkdhkkkhkhkdkddhdhkdkhkkhkdkkkdkkkkkkk

Barrier No. = Fire Rating [ MR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
| AL - P/ 7 7z
| AT ~CH 7_ 12

Barrier length (ft) A3 Area (sq.ft) _ //S5

Description Ted HORIZENTHL TRASS stdE BY SiDE
IN _CoMAON ROXETS ENCEOSUBIE wus/A)C TIL
PAnELS

Puxrpose
Physical independence of Appendix R safe shutdown systems
¥  Enclosure of intervening combustibles for Appendix R

Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are estimates based'upon field walkdowns
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Barrier No. (7 A _ Fire Rating [ 1+~
Enclosed raceway , Conduit(C)/Tray(T) Size (inches)
200 A4 -2 . C /
Barrier length (ft) 43 Area (sq.ft) MA
Description Conpui1™ FTRESHAPES crSED
Purpose ‘
¥ __ Physical independence of Appendix R safe shutdown systems

e——

Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below ‘

e e e & 3k e e e e e ok o e e e e e g e e g de e ok o de ode e Je dede ke de dede ke ke

Fire Rating

Conduit(C)/Tray(T) Size (inches)

[4

N
Barriexr length (ft;\\\\\ Area (sq.ft)

Description \\\\\\

~

o~

Purpose

i

Note:

Physical independence of Appendix R safe utdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

Dimensions provided are estimates based upon field walkdowns
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Barrier No.__ /8 A4 _ Fire Rating __/ #R

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
F/52 R-2 . < s

Barrier length (ft)_ /O Area (sq.ft) __AMA

Description CoND UL T FREZ/MHIPER L/ SI=DD

Purpose

X _Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

—

e e ok e e ok ke e Je e de ode e e de e e Je de de do Je g Jo de g e ke ke e K K de ke ke ke o

Barrier No. /8733 Fire Rating Vaetsint
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
TerM. BOX  BY ey | A
PLER R~ c le S~
Barrier length (ft) NA Area (sq.ft) 2SS
Description TERM BoX  SHORT SETTION) OF CoNDLIT

ENCLOSED a]  CoMAIOA) BOXETS mACLO SrRE (4 SIAG

TS PaELS ,

Purpose

X _ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions pr'ovided are estimates based upon field walkdowns
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Barrier No.__ /& C ‘ Fire Rating [/ KR
Enclosed« raceway Conduit(C)/Tray(T) Size (inches)
PUuULl B A IR K IDvw &

Barrier length (ft) NA Area (sq.ft) ¥
Description GOXED ENCLoSwRE LSrA)G 7SI PARAELS
Purpose |

X__ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request

Other reason, described below

—————
—
————

" kkkkkdkkkkdkkdkdkhkhkdhhkhhhhkhdkhkhkhkhkhkhkhhk

Barrier No. /& D Fire Rating /[ HR
Enclosed raceway J Conduit(C)/Tray(T) Size (inches)
L AZ= CS5S yan 22

Barrier length (ft) /Y Area (sq.ft) g

Description 4Z-Cs s RuNS S/ DERY SIDE (o1TH A o) =4PP R
7'4&‘/; VERTICAL AGCAI/NST 4 CoNCRETE (IALL., Bo71¢ TRAYS
RBOXKETD TDEGETER (S AXC TS T PAAELS.

Purpose

X _ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns
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Barrier No._ /& (£ . Fire Rating KR
Enclosed .raceway Conduit(C)/Tray(T) Size (inches)
24-C 2 T /2
RAT =~ a4 T ‘2
Barrier length (ft) 31 Area (sq.ft) _ AlZ

Description _7RAYy 2403 RuNS S\DE @Y SIDE (OtTH 2 Alod) BPr &
TRAYS UVERTICALLY -AGAIAST A WALL. TRAYW 2/T- A4 RUMS

HoRI ZONTAL  SIDE _RY_SIDE_ (o1 TH 2 Mot ALPRE TRAYS - CoNVECTS
WITH JoP _END DE 24-~C3, ALL  TRAYS ROXED (toiTh TST BPauELS.

Purpose

¥ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

S ——

—————

oo e de ek Kk e dedede kg ke ke ke dedek ok ok ok kdkdkdkokkkkdkkkdkk

arrier No. Fire Rating

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
~
< —
~
2 .
Barrier length (ft) 7 Area (sq.ft)
17
Description \s(?}\\_l
<
~

Purpose
Physical independence of Appendix R sa
Enclosure of intervening combustibles for
Discussed in Appendix R exemption request
Othexr reason, described below

1]

Note: Dimensions provided are estimates based upon field walkdowns
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g Barrier No._ /9 A Fire Rating L LR
Enclosed raceway Conduit (C)/Tray(T) Size (inches)
ARZ = C3& wa |z
QA2 = C 37 _ =z
Barrier length (ft) DO Area (sq.ft) [§O

Description TRAYS ARE [{op|Ze i 0TAL SIDE BY SIOE
ROXED  TOeETHER, usiaAG T53T PayeErs

Purpose
Physical independence of Appendix R safe shutdown systems
X_ Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

@ o o K ok e e e e de de Je Je de e e vde de de de de e K de de de do do Fe e ke ke de de ko ke ke ke
Barrier No. 19 & Fire Rating [ 4
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
AEZ "2 I . =
Barrier length (ft) 3O Area (sq.ft) OS5

Description HOoRIZONTAL TeAY TIXED e/ )G TST PDANELS

Purpose
Physical independence of Appendix R safe shutdown systems
EE Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request ’
Other reason, described below .

@ Note: Dimensions provided are estimates based upon field walkdowns
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Barrier No. 20 A ' Fire Rating /#R

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
[AZ - CSY 7 . 12
LIAZ = PZD —7 —t2

Barrier length (ft) /¢ Area (sq.ft) /05

Description /AZ-C5% #* JAZ-PF , @ACH ARE /2 7 ;4[0/’/',?0/7%4/‘
TRAYS. THCEE ZRAY.Ss JAZ-C S ¢pukr) (AZ-C53 (huslid | R

Now . APPerdls TRAY anl /AZ-PF (zwiweR), TheSe 7RAYS [FRE

ENCI DSED. LAF A CortMmor _ BoxX . EMNCLOSORE IS 2$:.S INCH 4W/TDE,

Purpose
Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

% e e & Fe d ok e 3k e ke s ke e ok Tk ke ok e e dede e ek e ke de ok e e ke

Barrier No. _ 20B Fire Rating /AR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
Pard Az CS6-H2I A A

Barrier lengtﬁ (ft) 4 Area (sq.ft) ZZ;L
Description ROXED EAICLOCLRE 1 £S/A6 T3 T YAVELS
Purpose

Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request

Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns
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Barrier No.____20C Fire Rating /AR

Enclosed raceway Conduit(C)/Tray(T) Size (inches)
PrLAs7=R _1HA-C 55 AR ' A
PLLASTER (A = Plo _NA ’ _NA

Barrier length (ft)__ 2 Area (sq.ft) __ 12

Description PriAs7£ER 1 A=-P20 ovker : PlLAasTER ((No Nawmd)
N MIDOVE a8  PriocTew ,4-CSS /WNER , £AcH 127 WIDE,
2.0 \oNG  ARE BOXED M AS ONE __Campnund
<STOOCTORE  _USiNIG TST. PAMELS.

Purpose ' .

«_ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request .

Other reason, described below

————

*‘************************************

Barrier No. 20D Fire Rating 1 ¥R
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
[AZ - PR T 12,
Barrier length (ft) 34 Area (sq.ft) _120
Description s s A SM&QVCQ 12 wide Troy . -

Mol D nnie Q___PRoxed EVCLOSURE  USING  Tsi PANES ‘

Purpose
¥ _ Physical independence of Appendix R safe shutdown systems |
Enclosure of intervening combustibles for Appendix R
Discussed "in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns






AEP:NRC:0692CV.
Attachment # &

Page 3% of
Barrier No.___20G6 Fire Rating | HR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
Pan IAZ ~P8-YY N A N A
Barrier length (ft)_4.75 Area (sq.ft) _26.125°
Description PAN  SUPPORTED WORTFoNTALLY ‘
CoanNECTED . TD CARLE TRANY (AZ-CSo

This  CAMN 1S -l ITNE  oul 43 £ 0ove.
BorED ENCLosupre (UsecidlG TST  Paders. O

Purpose
;g Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

———

e sde o S o A e e e e de de e e Je e g e e de de Je e Je e de de de Je de Je de de de ke de de

rrier No. Fire Rating
Encl d raceway Conduit(C)/Tray(T) Size (inches)
\ .
< -
.
Barrier length (f;;\\\ Area (sq.ft)
Description - <
~N
\‘/./’,\\
NN

Enclosure of intervening combustibles fqr Appendix R
Discussed in Appendix R exemption reques
Other reason, described below

~N
~

N

Note: Dimensions provided are estimates based upon field walkdowns

|
|
|
A 1
Purpose " \a
Physical independence of Appendix R fe shutdown systems
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Barrier No. 20 & , Fire Rating § BR
Enclosed raceway . Conduit(C)/Tray(T) Size (inches)
LAz - ¢S50 . —_
802¢ R-\ (o Y .
Barrier length (ft)__ 30 ' Area (sq.ft) _/05
Description e s B <tandardd 12" WTDE  CaBLE
TRAY . o RTZoNTALLN 2oxeED IN. A Yol

CowhOET  LEAMES TMavs xepy ~ 3 FeET 1L oNG only
Covoyed 10l PREEARQTCATSED "TST raANELS !

Purpose

Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request

Other reason, described below

——

———

*******_******************************

Barrier No. 20F Fire Rating A R
* Enclosed raceway ~ conduit(C)/Tray(T) size (inches)
\AA~C UG T 12
Barrier length (£ft) 2 Area (sqg.ft) 7
Description __ S7ADaeD  TRAY  PoRIZoMmTally MOUNTIED
RV WESE 2 £ A ok BoxET> tSNG TST BANELS
Purpose

«  Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns
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Barrier No.__ 2} A Fire'Rating ___LHR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
* 8304 G0 < 1

82232 (52 . T & I
Barrier length (ft) 41 Area (sqg.ft) NA
Description PREFARRILCATED CoNDUET  Se CTIONS,
Purpose

¢ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

———

*******'******************************

Barrier No. 2\ Fire Rating \HR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
PULL. B OX 13/d% ?/y')(—éf NA N A
; 2
Barrier length (ft) | 7 Area (sq.ft) _ 4. 3715
Description PULL "B Nl Q-M Vo 1 Higw &
D £ WEDE,  BORETY N WTH  STANNOAMD

TPATSAL

Purpose !
¥ __ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

Note: Dimensions provided are estimates based upon field walkdowns
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Q Barrier No.__ 22 A Fire Rating / HR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
[AZ - C & 7 /2
1AL - Pl - Z 2
Barrier length (ft)__ A4 Area (sg.ft) /29 -
Description CABLE TRAYS [AT-CYL ol IAI- Pl _Escy
ARE 12 inves HIIDE BN BOXED /N A

CorIpION ENCLOCHIRE HORIZONTALLY., This Wiwpfed
kﬂCE/z/Al LS 22 £+, LoNG. ! v

Purpose
y.  Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

c ****************************.*********
Barrier No. 228 Fire Rating [ HR
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
IAZ - CZ 7 _ 7z
1AL - P2 7 /2.
Barrier length (ft)__ ANA Area (sq.ft) __ /32

Description CARLE. TRA VS L1 AL-CL2 LAND
(AL~ P2 etk QRL - 12 inveH g TDE AND BoyED
B CommiN EXCLOSURE . PIOUNTED _ Ho LPr=pd7 ALl .
Thrs ENCLOSURE /S 22 L ZLoAG .

Purpose '

> __ Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

G Note: Dimensions provided are estimates based upon field walkdowns
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6 Barrier No. 23 ' Fire Rating NA
Enclosed raceway Conduit(C)/Tray(T) Size (inches)
2 2/
BARRIER 6.3 X 2/% NA NA
Barrier length (ft) 6 {, Area (sqg.ft) 38,75 EACH UMIT

Description PADLANT ENERGCY RBRIARRIER _OMNLY FOR
NPT | & 2 . THIS RALRTER BKRE IN BETHELSA
TEPLIIITERS IN LY SATEHELEFLS.

Purpose
Physical independence of Appendix R safe shutdown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
f v Other reason, described below
| hie  BOPRIER IS_FOR ___PRo7ECTron ASAMNST
DTRLECT _[LLOME T LPING EIENT QLY AMD
NOT B OAME Ko Ul RATEL BRARLZTER.

@ -k*-k***:k******************************
Barriexr No< Fire Rating

Enclosed racew Conduit(C)/Txray(T) Size (inches)

~
~
Barrier length (ft)

A Area (sq.ft
Description \\\\\>/i/»

Purpose
Physical independence of Appendix R safe shutdgown systems
Enclosure of intervening combustibles for Appendix R
Discussed in Appendix R exemption request
Other reason, described below

0 Note: Dimensions provided are estimates based upon field walkdowns




