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Background / Purpose

Reference 1 documents the change in the limiting reactor vessel beltline plate. Using the material
properties of the new limiting plate and the fluence assumptions used in Reference 2, it was demonstrated
that to maintain the bases of the current Technical Specification RCS Pressure/Temperature (P/T) limits, the
period of applicability for those limits need to be revised (Reference 1).

Based on the information presented in Reference 1, the period of applicability needs to be revised from 21
EFPY to 17 EFPY. This poses a concern with the next scheduled surveillance capsule withdrawal. The next
capsule is scheduled to be withdrawn at 19 EFPY (Reference 3, Table 4 4-5). With the required one year
time frame to analyze and report the results of the capsule (Reference 4), there would be approximately one
year to revise the PT curves and gain NRC approval for the revised limits prior to the expiration of the
current limits,

There are three options for resolution of this issue’

¢ In the first option, the period of applicability of the current limits and the surveillance
schedule could be revised such that the current two year difference was maintained. This
would require a Technical Specification Change Request (TSCR) and its associated costs and
would also mean the PT limits would have to be revised sooner with its associated TSCR.

¢ A second option would be to revise the period of applicability and leave the surveillance
scheduie as is. This would require one TSCR to be followed by another TSCR for the same
specification (PT limits) in a relatively short time after the surveillance capsule has been
analyzed. This is not a prudent option.

¢ The underlying bases for the current limits could be evaluated and unnecessary conservatisms
could be identified and removed (Option 3). This calculation will center around this option.

The fluence estimates used to date are very conservative in nature. They are based on the one specimen
capsule pulled at 1.69 EFPY (two cycles of operation) and linearty extrapolated to 21 EFPY (Reference 2).
During the first six cycles of operation, ANO-2 operated with a high leakage core. In Cycle 7, th. core was
changed to a low leakage design, in part to reduce the vessel fluence. ANO-2 has operated with ow
leakage design since that time, however, the fluence estimates were not revised.

According to the bases for the Pressure/Temperature Limits (Reference 3, Specification 3/4 4 9) the
adjusted reference temperature (ART) for 21 EFPY at the 1/4T position is 111°F aud 96°F at the 3/4T
location. These values are based on a vessel inner surface fluence of 3.74 E+19 n/em’; 1/4T fluence is
2.33E +19 v/em’; and the fluence at the 3/4T location is 9.06 E+18 n/cm’ (E > 1 MeV).

In the following evaluation, the fluence estimates have been revisited to take advantage of somne of the

conservatism in the simple linear extrapolation used as a basis for the current Technical Specification limits
Reference 2 provides an indication of how conservative these estimates are.
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3.0  Assumptions
1. The axial averaged Relative Power Densities for an assembly is at the maximum acceptable value.

2. The ratio of the fast flux from one cycle to the next subsequent cycle is equal to the excore detector
response ratio.

3. Subsequent of Cycle 12, the duration of the cycles is 490 EFPD.

4. With respect to the fast flux seen at the vessel wall, the core design for Cycle 13 and beyond will
remain constant with Cycle 12's

4.0  Methodology

The bases of the Reference 3 limits is in the ART determination, as described above. The ART is based
on the material's properties and fluence. The ART is determined by the following equation (Reference §).

ART = Initial RTypr + ARTypr + Margin

Initial RTypr is the reference temperature for the unirradiated matenal as defined in Section I11
of the ASME Code.

ARTypr is the mean value of the adjustment in reference temperature caused by irradiation and
should be calculated as follows:
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ARTypr = (CF)f“"M"O log )

The term, {#'*'%" is the fluence factor and is determined by calculation or from a figure in
Regulatory Guide 1.99, Revision 2. f is in terms of E+19. This term accounts for the fluence at
distance from the inner surface of the vessel. In this case, the distance would be one-quarter and
three-quarter thickness of the reactor vessel.

To determine the fluence at the 1/4T or the 3/4T location the following equation is used:
£(X) = fotaoe® ™

where f, ... is the inner surface fluence
a is 0.24 (Reference 2)
X is the distance into the vessel wall, in this case x is 1/4T or 3/4T. T is the thickness of
the wall or 7875 inches (Reference 2).

CF 's the chemistry factor which is a function of the copper and nickel content of the material in
question.

The “Margin” term is the quantity that is added to obtain conservative upper-bound values of
ART for the calculations required by Appendix G to 10CFRS0.

The Cycle 1 flux was derived from the surveillance specimen pulled at the end of the second cycle of
operation. The subsequent beginning of a cycle’s flux estimate is multiplied by the excore ratio for that
cycle. This is the new flux used in determining the vessel fluence.

The “Excore Ratio” is the ratio of a cycle's Beginning of Cycle (BOC) 100% power flux at the excore
detector locations to the previous cycle's BOC 100% power flux at the same location. These ratios provide
an indication of the amount of leakage from the core from cycle to cycle.

Results

S1  Material Properties

Based on the information contained in Reference 1, the revised limiting plate is C8010-1. This plate is
limiting based on revised best estimate values for the coppei and nickel content of the plate. The chemistry
factor for the plate is 54.5 (Reference 1) and the initial R Ty for this plate is 12°F (Reference 1). The
margin term for this plate is 34°F (Reference 1).

52 Excore Ratio

There are four excore detectors for ANO-2, one in each quadrant. When ANO-2 transitioned to the low-
leakage cores, the excore ratio was developed to help calibrate the detectors. This ratio is the BOC,
Equilibrium Xenon, All Rods Out (ARO) 100% power flux for Cycle N divided by the BOC, Equilibrium
Xenon, ARO 100% power flux for Cycle N-1. It is assumed ihat the ratio of the fast flux from one ¢_cle to
the next is equal to this ratio.
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There are 11 assemblies used in the calculation of the ratio. The QC location for these assemblies are 1,
2,3,4,5,6,7,9,10, 11, and 12. Part of the information presented in Attachment 1 is the QC locations of
these assemblies. Assembly weighting factors (Reference 6) are applied to the radial Relative Power
Density (RPDs) to determine a QC Location's contribution to the excore detector response. A consistent
set of weighting factors are used in this calculation.

The RPDs used in this calculation are from the Reload Reports for each cycle, except for Cycle 1. Cycle
I's data is from Startup predictions (Reference 11). These are predicted values. Attachment 1 provides a
copy of each of the cycle's appropriate information.

In addition, as part of the startup testing for each cycle, the measured radial power distribution is
compared to th» predicted power distnbution. The acceptance criteria in Reference 10 states that for a
predicted RP™J < 0.9, the measured and predicted RPD values shall agree within + 15%. For a predicted
RPD 2 0.9, tae measured and predicted RPD values shall agree within + 10%. This was done to address
the differences in the RPDs in each quadrant. (In reviewing the startup data for each cycle, the acceptance
criteria for the axially averaged RPD has not been violated )

Tables 1 through 12 lists the weighting factor, the radial RPD fzr thiose QC locations, the “corrected”

RPD (the RPD times the appropriate uncertainty - 10% or 15%,), and the individual locations contribution
to the detector’s response (Corrected RPD times weighting fac.or). The individual contributions are then
summed to get the total detector's response. This information is provided for each of the cycles. The flux .
ratio is also provided in each table.

ABB-CE has provided the excore ratio as part of the Startup Predictions for each cycle since Cycle 7.
Table 13 compares the values provided by ABB-CE to the values calculated in Tables 6 through 12. As
can be seen, there is good agreement between the two sets of numbers.

When more fresh fuel is located near the periphery in one cycle compared to the previous cycle, the excore
ratio is greater than one.

53 Initial Flux D S

To remove some of the conservatisms in the fluence estimates and to use the excore ratios, the flux in
Cycle 1 must be determined. ANO-2 has pulled only one material surveillance capsule to date. This

capsule was pulled at the end of Cycle 2 or 1.69 EFPY Reference 2 lists the maximum surface fluence for
this time period as 3.01 E + 18 n/cm’.

This determination utilized the ENDF/B-1V cross-sectional library. In Reference 7, the NRC has noted
that ENDF/B-IV libraries may underpredict the fluence the vessel wall is seeing due to an error in the Iron
inelastic scattering cross-section. The ENDF/B-V1 libraries corrected this deficiency This
underprediction could be significant (~20 - 30%) according to the NRC.

In a letter to Baltimore Gas and Electric, dated January 2, 1996 (Reference 8), the NRC stated concerning
projected neutron fluence,

“The methodology employed the CASK cress section set. CASK is based on an early ENDF/B
version which is known to have an iron scattering cross section error, which was corrected in
ENDF/B-V1. However, we know from experience that this error appears only during neutron
transmission through significant amounts of iron, as for example the thermal shield or the vessel.
Neither of the Calvert Cliffs units is equipped with a thermal shield; thus, the staff does not
expect the results to have been affected by the use of the CASK cross sections.”
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ANO-2 does not have a thermal shield; therefore based on the above, it is not expected the maximum
surface fluence would change if the analysis was reperformed using the ENDF/B-VI libraries.

There are two additional issues associated with the approach used in this report that may impact the
determination of the initial flux. These issues are the use of Beginning of Cycle RPDs versus End of

Cycle RPDs and the use of the RPDs from the Reload Reports versus As-Built RPD data. Each issue is
discussed below.

As a cycle progresses, the assemblies’ RPD changes as the power shifts from the center of the core to the
periphery of the core. The excore ratio methodology was developed for the beginning of a cycle so the
excores could be calibrated. The excore are periodically calibrated throughout the cycle. The shift in the
RPDs from the beginning of a cycle to the end of a cycle is relatively small in magnitude.

The RPD information provided in each cycle's Reload Report is based on predictions for that cycle. The
ratio that is provided by ABB-CE is based on As-Built data. As can be seen Table 13, the values
calculated using the Reload Report predicted values versus the ratio using the As-Built data are very close.

To address the all three issues listed above (ENDF/B-IV versus B-VI, power shift, and the use of Reload
Report predicted RPDs), the 1.69 EFPY calculated fluence was increased by 10%.

Therefore;
¢ (Duration of Cycle 1) + ¢,(Duration of Cycle 2) = 3.01 E+ 18 n/em® (1 1) =3.311 E + 18 n/em’?
¢ = ¢, * Excore Ratio for Cycle 2 or 1.3417¢,

The duration of Cycle | was 324 68 EFPD and Cycle 2 was 292.77 EFPD long (see Attachment 2 for the
documentation of the cycle lengths).

Based on this, the flux in Cycle 1 was then 4 6147 E +15 n/cm’® - EFPD.

Table 14 and the following text provide a summary of the calculation to revise the fluence estimates.

The first column is the cycle number. The second column is the assumod BOC flux estimate, which for
Cycle 2 through Cycle 19, is the corrected flux for the previous cycle.

The product of the second and third (excore detector ratio) columns is then the new flux for that cycle
(column four). This value is then multiplied by the length of the cycle (column five) to determine the
cycle's fluence (column six).

For Cycles 1 through 12, the duration of the cycle was taken from burnup data taken at the end of each
cycle (sce Attachment 2). The remaining cycle lengths are assumed to be 18 months in length (490
EFPD).

The “EFPY™ column is just the “EFPD” value divided by 365 to ccnvert the days to years. The last
column is just a sum of the cycle fluences to that point.
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Based on Table 14, the integrated fluence at 22.20 EFPY is 2.96 E + 19 n/cm’ at the inner surface of the

9 vessel. The fluence at 20 86 EFPY is 282 E + 19 n/em®. Linearly interpolating between these values for
21 EFPY, the inner surface fast fluence is 2.84 E + 19 n/em®. This is less than the inner surface value
(3.74 E + 19 n/cm®) used in the bases of the current limits.

6.0 Cdnclusionl

61  1/4T and 3/4T Fluence Determination
Based on the above information, the fluence at the 1/4T location is:

B | f(1/4T) = 2.84 224XV = | 27 E + 19 wem®
The 3/4T fluence is:

- l f(3/4T) = 2.84 ¢ 479 = 7 00 E + 18 n/em?
Both the 1/4T and the 3/4T fluence values are less than the values listed in the basis of Technical
Specification 3/4.4.9 (233 E + 19 n/cm’ and 9.06 E + 18 n/cm’, respectively)
6.2  ART Determination
The shift in the RTypr can then be determined. The value for the shift is at the 1/4T location

1 l ARTypr = (54.5)1, 770280101177 5, 63 o
The ART is then

p | ART = 12 +63.0 + 34 = 109. 0°
This compares to the value listed in the basis of the Reference 3 limits for the 1/4T location of 111°.
The value for the shift is at the 3/4T location

. ' ARTypr = (54.5)0,70010 410108979 - 49 go
The ART is then

” ART = 12 + 49.0 + 34 = 95.0°
This compares to the value listed in the basis of the Reference 3 limits for the 3/4T location of 96°.

Based upon the above conservative arguments, the limits listed in the Technical Specifications are still applicable

and the period of applicability for the P/T limits can remain at 21 EFPY and the surveillance schedule does not
need to be revised.
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TABLE 1

CYCLE 12 EXCORE DETECTOR RESPONSE

Assembly | Cycle12 | Cycle 12 . Cycle 12 |

" Weighting

QC Box | Radial | Correcied . Detector
Number Factor | RPD ’ RPD Response
| 4 I |
1 | 0.3428 | 0.3200 | 0.3680 0.1262 |
2 | 0.2459 0.4700 0.5405 0.1329
3 . 0.1022 0.4700 0.5405 0.0552
a4 | 0.0891 0.3100 0.3565 0.0353
5 0.0825 0.5800 0.6670 0.0550
6 . 0.0408 1.1000 1.2100 0.0491
7 | 0.030% 1.1700 1.2870 0.0393
9 . 0.0176 0.3900 0.4485 0.0079
10 . 0.0161 | 0.9900 1.0890 0.0175
1 | 0.0150 | 1.0800 1.1990 0.0180
12 0.0078 1.2200 | 1.3420 0.0108
Totals 1.0001 | i | 0.56469 Cycle 13/12 Flux Ratio =
? ¥ 0.8881
TABLE 2
CYCLE 11 EXCORE DETECTOR RESPONSE
Assembly Cycle 11 | Cycle 11 Cycle 11
QC Box Weighting Radial __ Corrected |  Detector
Number Factor RPD RPD Response
1 0.3428 0.2300 0.2845 0.0807
2 | 0.2459 0.3900 0.4485 0.1103 1
3 1 0.1022 0.4700 0.540% 0.0552
a4 0.0991 0.3200 0.3680 0.0365
5 0.0825% 0.5500 0.6325 0.0522 | *
6 0.0408 0.8000 0.9200 0.0374 |
7 0.0308 1.1000 1.2100 0.0369 |
Bl 0.0176 0.4300 0.4945 0.0087
10 0.0181 1.1100 1.2210 0.0197
11 0.0150 1.1300 1.2430 0.0188
12 . 0.0078 | 1.2900 1.4190 0.0111
[ [
Totals | 1.0001 | | 0.4772  Cycle 12/11 Flux Ratio =
1 | 1.1481
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CYCLE 13 EXCORF. DETECTOR RESPONSE

~ Assenbly Cycle 13 Cycle 13 Cycle 13 |

QC Box Weighting Radial Corrected | Detector
Number Factor RPD RPD Response

1 0.3428 0.2400 0.2760 0.0946

2 0.2459 0.4400 0.5080 0.1244

3 0.1022 0.5000 0.5750 0.0588

4 0.0991 0.2800 0.3220 0.0319

5 0.0825% 0.5300 0.6085 0.0503 itk

6 0.0406 0.7300 0.8395 0.0341

7 0.0305 1.1100 1.2210 0.0372

9 0.0176 0.4300 0.4945 0.0087

10 0.0161 0.9400 1.0340 0.0166

1 0.0150 1.1400 1.2540 0.0188

12 0.0078 1.1900 1.3090 0.0102
Totals 1.0001 0.4857
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Assembly Cycle 10 Cycle 10 Cycle 10

QC Box Weighting Radial Corrected | Detector

Number Factor RPD RPD Response -
1 0.3428 0.3700 0.4255 0.1459
2 02459 = 0.7100 0.8165 0.2008
3 0.1022 = 0.4700 0.54056 0.0552
4 0.0981 0.3700 0.4255 0.0422 W
5 0.0825 0.9200 1.0120 0.0835 R
6 0.0406 1.1600 1.2760 0.0518 -]
7 0.0305 1.1500 1.2650 0.0386
9 0.0176 0.4700 0.5405 0.0095
10 0.0161 0.9800 1.0780 0.0174
11 0.0150 1.2200 1.3420 0.0201
12 0.0078 1.2500 1.3750 0.0107

Totais 1.0001 0.6756 Cycle 11/10 Flux Ratio =

0.7063
TABLE 4
CYCLE 9 EXCORE DETECTOR RESPONSE
Assembly Cycle 9 Cycle 9 Cycle 9

QC Box Waeighting Radial Corrected  Detector

Number Factor RPD RPD Response
1 0.3428 0.3500 0.4025 0.1380
2 0.2459 0.6900 0.7935 0.1951
3 0.1022 0.4900 0.56135 0.0576
4 0.0991 0.3400 0.3910 0.0387 =3
5 0.0825 0.8700 1.0005 0.0825 3
6 0.0406 1.1100 1.2210 0.0496 TALRSEM
7 0.0305 1.1300 1.2430 0.0379 |
9 0.0176 0.3300 0.379% 0.0067
10 0.0161 0.9000 0.9900 0.0159
11 0.0160 1.1600 1.2760 0.0191
12 0.0078 1.2100 1.3310 0.0104

Totals 1.0001 0.6516 Cycle 10/9 Flux Ratio =

1.0368
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CYCLE 8 EXCORE DETECTOR RESPONSE

Assembly Cycle 8 Cycle 8 Cycle 8
QC Box Waeighting Radial Corrected | Detector
Number Factor RPD RPD Response
1 0.3428 0.3800 0.4370 0.1493
2 0.2459 0.7300 0.8395 0.2064 B
3 0.1022 0.5100 0.5865 0.0599
4 0.0991 0.3800 0.4370 0.0433
5 0.082% 0.9600 1.0660 0.0871
6 0.0406 1.1400 1.2540 0.0509
7 0.0308 1.0400 1.1440 0.0349
9 0.0176 0.3800 0.4370 0.0077
10 0.0161 1.0100 1.1110 0.0179
11 0.0160 1.2200 1.3420 0.0201
12 0.0078 1.2100 1.3310 0.0104
Totals 1.0001 0.6885 Cycle 9/8 Flux Ratio =
0.9464
TABLE 6
CYCLE 7 EXCORE DETECTOR RESPONSE
Assemnbly Cycle 7 Cycle 7 Cycle 7
QC Box Weighting Radial Corrected |  Detector
Number Factor RPD RPD Response
1 0.3428 0.3300 0.3795 0.1301
2 0.2459 0.6900 0.7935 0.1951
3 0.1022 0.5100 0.5865 0.0599
4 0.0991 0.4000 0.4600 0.0456
5 0.0825 0.8000 0.9900 0.0817
6 0.0406 1.0900 1.1990 0.0487
7 0.0306 1.1700 1.2870 0.0393
9 0.0176 0.4500 05175 0.0091 |
10 0.0161 1.0700 1.1770 0.0189 R
11 0.0150 1.2500 1.3750 C.0206
12 0.0078 1.2400 1.3640 0.0106 5
Totals 1.0001 | 0.6597 Cycle 8/7 Flux Ratio =
{ 1.0437
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CYCLE 6 EXCORE DETECTOR RESPONSE

Assembiy Cycle6 | Cycle 6 Cycle 6

QC Box Weighting Radial _ Corrected = Detector

Number Factor RPD RPD Response
1 0.3428 0.4900 0.5635 0.1932

2 0.2459 0.8600 0.9890 0.2432

3 0.1022 0.6700 0.7705 0.0787
4 0.0991 0.4400 0.5060 0.0501

5 0.0825 0.9500 1.0450 0.0862

6 0.0406 1.1700 1.2870 0.0523

7 0.0308 1.3000 1.4300 0.0436

9 0.0176 0.4700 0.5408 0.00856
10 0.0161 1.0900 1.1990 0.0193
11 0.0150 1.3100 1.4410 0.0216
12 0.0078 1.0900 1.1990 0.0094

Totals 1.0001 0.8071  Cycle 7/6 Fiux Ratio =
‘ 0.8173
TABLE 8
CYCLE S EXCORE DETECTOR RESPONSE
Assembly Cycle 5 Cycle 5 Cycle5 |

QC Box Weighting Radial Corrected | Detector

Number Factor RPD RPD Response
1 0.3428 0.7100 0.8165 0.2799

2 0.2459 0.9700 1.0670 0.2624

3 0.1022 1.0100 1.1110 0.1136

4 0.0991 0.7800 0.8970 0.0889

5 0.0825 1.0200 1.1220 0.0926
6 0.0406 0.9200 1.0120 0.0411

7 0.0308 1.2000 1.3200 0.0403

9 0.0176 0.8700 1.0006 0.0176
10 0.0161 1.2100 1.3310 0.0214
1 0.01560 1.2100 1.3310 0.0200
12 0.0078 0.8500 0.977% 0.0076

Totals 1.0001 0.9852 Cycle 6/5 Flux Ratio =

L

0.8192
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Assembly Cycle 4 Cycle 4 Cycle 4
QC Box Waeighting Radial Corrected | Detector
Number Factor RPD RPD Response
I
1 0.3428 0.6700 0.6656 0.2247
2 0.2459 0.8100 0.9315 0.2291
3 0.1022 0.9000 0.9900 0.1012
4 0.0991 0.7900 0.9085 0.0900
5 0.0825 1.0400 1.1440 0.0944
6 0.04086 0.7200 0.8280 0.0336
? 0.0308 0.9000 0.9900 0.0302
k) 0.0176 0.8600 0.9890 0.0174 w
10 0.0161 1.1700 1.2870 0.0207
11 0.0150 1.2800 1.4080 0.0211
12 0.0078 1.0700 1.1770 0.0092
Totals 1.0001 0.8716  Cycle 5/4 Flux Ratio =
1.1304
TABLE 10
CYCLE 3 EXCORE DETECTOR RESPONSE
Assembly Cycle3 | Cycle 3 Cycle 3
QC Box Weighting Radial Corrected | Detector
Number Factor RPD RPD Response
1 0.3428 0.7300 0.8395 0.2878
2 0.2459 1.0200 1.1220 0.2759
3 0.1022 1.0600 1.1660 0.1192
4 0.0991 0.7600 0.8740 0.7866
5 0.0825 1.0600 1.1650 0.0953
6 0.0406 0.9100 1.0010 0.0406
7 0.0308 1.1800 1.3090 0.0399
9 0.0178 0.8300 0.9545 0.0168
10 0.0161 1.1000 1.2100 0.0195
1" 0.0150 1.0100 1.1110 0.0167
12 0.0078 1.2800 1.4080 0.0110 3
Totals 1.0001 1.0092 Cycle 4/3 Flux Ratio =
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CYCLE 2 EXCORE DETECTOR RESPONSE

Assembly Cycle 2 Cycle 2 Cycle 2
QC Box Weighting Radial Corrected | Detector
Number Factor RPD RPD Response
1 0.3428 0.7900 0.9085 0.3114
2 0.2459 1.0700 1.1770 0.2894
3 0.1022 1.1300 1.2430 0.1270
4 0.0991 0.7800 0.8970 0.0889
5 0.0825 1.1300 1.2430 0.1025
6 0.0406 1.1300 1.2430 0.0508
7 0.0308% 1.1400 1.2540 0.0382
9 0.0176 0.8000 0.9200 0.0162
10 0.0161 1.0300 1.1330 0.0182
1 0.0150 1.2200 1.3420 0.0201
12 0.0078 1.0000 1.1000 0.0086
Totals 1.0001 1.0712 Cycle 3/2 Flux Ratio =
0.9422
TABLE 12
CYCLE 1 EXCORE DETECTOR RESPONSE
Assembly Cycle 1 Cycle 1 Cycle 1
QC Box Waeighting Radial Corrected | Detector
Number Factor RPD RPD Response
1 0.3428 0.5637 0.6483 0.2222
2 0.2459 0.7618 0.8761 0.2154 3
3 0.1022 0.8190 0.9419 0.0963 =
4 0.0991 0.5361 0.6154 0.0610 4
5 0.0825 0.7691 0.8845 0.0730
6 0.0406 1.0163 1.1179 0.0454
7 0.0306 0.9541 1.0495 0.0320
9 0.0176 0.5637 0.6368 0.0112
10 0.0161 0.9661 1.0627 0.0171
11 0.0150 0.9623 1.0685 0.0159 .
12 0.0078 1.0412 1.1453 0.0089
Totals 1.0001 | 0.7984 Cycle 2/1 Flux Ratio =
¥ 1.3417
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TABLE 13

COMPARISON OF EXCORE RATIOS

Cycle Number ABB-CE Provided Calculated
12 1.1577 1.1461
11 0.70 0.7063
10 1.03 1.0369
9 0.98 09464
8 1.01 1.0437
7 084 08173
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TABLE 14
FLUENCE DETERMINATION
— e — - —— W -
CLE "i" Flux Excore Ratio New Flux EFPD Fluence "i" EFPY Fluence
1 4 61E+15 1.0000 4 B1E+15 324.68 1.50E+18 0.89 1.50E+18 |
ke 4 61E+15 1.3417 6.19E+15 29277 1.81E+18 1.69 3.31E+18
S 6.19E+15 0.9422 583E+15 234.30 1.37E+18 233 4 68E+18
o 583E+15 0.8638 5.04E+15 355 91 1.79E+18 3.31 6.47E+18 |
5 | SoMEets 1.1304 5.69E+15 312.42 1.78E+18 416 8.25E+18
8 | Se8Es+15 0.8182 4. 67E+15 44363 2.07E+18 538 | 103E+19
7T | aames | o> 381E+15 41450 1.58E+18 652 | 1.19E+19
. 3.81E+15 1.0437 3.98E+15 419.74 167E+18 | 767 1.36E+19
9 | 398E+15 |  0.9464 377E+15 | 43066 1.62E+18 8.85 1.52E+19
B Lovmvie | 18NS | SIS 45100 | 1.80E+18 10.16 _V.TIEH9
11 | 391E+15 | 07083 2.76E+15 484.20 1.34E+18 11.49 1.84E+19 |
12 | 2.76E+15 ~ 1.1461 3.16E+15 47893 1.51E+18 12.80 1.99E+19 |
13 | 316E+15 |  0.8881 281E+15 490.00 1.38E+18 14.14 2.13E+19 |
14 | 281E+15 | 1.0000 2.81E+15 490.00 1.38E+18 15.49 227E+18
~ 15 | 281E+15 |  1.0000 281E+15 490.00 1.38E+18 16.83  240E+19
16 | 281E+15 |  1.0000 2B81E+15 490 00 1.38E+18 1817 | 2.54E+19
17 | 281615 10000 | 281E+15 490.00 1.38E+18 19.51 268E+19
[ W | 20 1.0000 2.81E+15 490.00 1.38E+18 20.86 2.82E+19
19 | 281E+15 1.0000 2.81E+15 490.00 1.38E+18 22.20 2.96E+19

Page 14
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nn = QC Location (Cument Cycle 12)
BB « Batch identifier for Assembly nn
xxx=Assembly Relative Power Density

96-R=2030-02, Revision 0

Page A2

0.47

0.47

MO
0.31

0.58

1.10

P1
117

1.07

0.39

10

PO
0.99

"
1.08

12

122

13

1.09

14

123

16

0.99

17

N3
1.02

19

1.10

wmnm

1.09

24

P2
122

1.34

k)

1.22

N1
123

1.15

117

124

1.4

N1
1.08

P2
1.07

m

1.37

51

N1
1.06

0.81

X = Maximum 1-Pin Peak = 1.49

Arkansas Powe: &
Light Co.

Arkansas Nuciear One Unit 2

Arkansas Nuclear One Unit 2 Cycle i2

Assembly Relative Power Density,

BOC, HFP, Equilibrium Xenos, ARO
EOC -11 = 460 EFPD

51

5.7




X XX

Assembly Relative Power Density

BB = Batch Identifier for Assembly nn

9% -R-2030-02, Rev. |

%se_ A 2a.

N2
024

0.50

4 N2
0.28

P2
0.53

0.73

1.15

043

R1
0.94

10

"

1.14

12

1.18

1.15

14 R4

1.24

18 N2

0.28

16

R1
0.94

17
1.07

18

R3
1.30

19

1.21

R4
128

21 PO

1.21

P2
082

R2

T4 R3

1.29

1.20

26

R4
1.27

27 P2

1.19

28 R4

127

N2
0.24

P2
0.73

n

R3
1.19

32
1.20

R4
127

1.28

R4
1.3

P2
126

37 P2

044

38
m

R1

P
115

L))

1.19

42

R4

PO
129

PO
124

a5 P2

0.50

4 R2

11§

a7

R4
1.24

R4
127

51 PO

124

52 K2

0.96

X = Maximum 1-Pin Peak = 1.54

ARKANSAS

POWER & LIGHT CO.
ARKANSAS NUCLEAR ONE

UNIT 2

ANO-2 CYCLE 13
BOC, HFP. EQUILIBRIUM XENON, ARO
ASSEMBLY RELATIVE POWER DENSITY

1-12

EOC12 = 461 EFPD

FIGURE
1-7
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X v X = QC Location (Cycle 11)
Y = Bateh idemier
A A = Assembiy Relative Power Densny ' 2|2 W3 W
8 B = Bank Identifier of Insented CEA's 0.23 0.39 0.47
3 L1 |8 M2 |6 MO (7 N1 |8 N1
0.32 0.55 0.80 1.10 1.18
9 L1 |10 NO |11 MO |12 N3 (13 M2 (14 N2
0.43 .11 1.13 1.29 1.16 1.30
18 L1 |18 NO (17 M1 |18 N2 |19 M2 |20 N2 |21 M1
0.32 9 1.21 138 1.18 1.29 1.16
22 M2 (23 MO (26 N2 |28 M1 26 N2 |27 M2 |28 N2
0.5% 1.13 1.38 1.24 1.31 1.12 1.28
X
2 L2 |30 MO (31 N3 (32 M2 33 N2 |34 M1 |38 N2 |38 M2
023 0.80 1.29 1.18 1.32 1.16 1.28 1.13
k14 L1 138 N1 |39 M2 &0 N2 |41 M2 |42 N2 |43 M2 |44 N3
0.36 i 1.16 1.29 1.12 1.28 1.14 1.32
48 M2 |48 N1 &7 N2 48 M1 |40 N2 |50 M2 (851 N3 (52 K2
0.47 1.18 1.30 1.14 1.28 113 1.32 0.90
NOTE: X = MAXIMUM 1-PIN PEAK = |.51
Arkansas Power & Arkanses Nuciear One Unit 2 Cycle 11 Figure
Lighkt Co. Assembly Reiative Power Density, -1
Arkansas Nuclear Ooe Unit 2 BOC, HFP, Equilibrium Xenos, AR
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Pageé4
A\ BB| AA = QC Assembly Location f
cC BB = Batch Identifier
CC ~ Assembly Relative |
Power Density

1 KI| 2. MO| 3 KO
0.37 | 0.71 | 0.47

4 KI| § MO| 6 M1| 7 M2| 8 LI
0.37 | 0.92 | 1.16 | 1.15 | 1.00

9 LO{10 MIj11 M2{12 L2|13 L1}14 K2
0.47 | 0.98 | 1.22 | 1.25 | 1.26 | 0.93

0037

15 K1|16 M1{17 LO|18 L2|19 M2{20 LO|2]1 M2

0.98 | 1.03 | 1.08 | 1.30 | 1.20 | 1.30

0.92

22 MOj23 M2|24 L2|25 K2|26 LO{27 M2{28 LO

1.21 | 1.08 | 0.86 | 1.10 | 1.28 | 1.17

29 Kl
0.37

1.16

30 M1|31 L2|32 M2|33 LO|34 M2)35 LOJ36 M2

1.24 | 1.30 | 1.10 | 1,20 | 1.08 | 1.20

37 MO
0.70

1.4

38 M2(39 L1|40 LOJ41 M2|42 LO|43 K2|44 LI

1.2 | 1.19 | 1.28 | 1.08 | 0.81 | 1.00

C 45 KO
0.47

0.97

46 L1|47 K2|48 M2|49 LO|S0 M2{51 L1|S2° K2

0.92 | 1.30 | 1.17 | 1.20 | 2.97 | 0.75

NOTE: X = MAXIMUM 1-PIN PEAK = 1.49

ARKANSAS POWER &
LIGHT CO.
Arkansas Nuclear

One - Unit 2

APKANSAS NUCLEAR ONE - UNIT 2 CYCLE i0
ASSEMBLY RELATIVE POWER DENSITY,
BOC, HFP, EQUILIBRIUM XENON, ARO

FIGURE
5-1

5-9
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PaqeﬂS

AA  BB| AA = (C Assembly Location f
cC 88 = Batch Identifier

CC = Assembly Relative |

Power Density

4 JI| 5 L1} 6 L2| 7 LO| B K2
0.34 | 0.87 | 1.11 .13 | 1.02

-—

9 JO|10 L2|11 LoOjlZ K2113 KI|14 KO
0.33 1 0.90 | 1.16 | 1.21 | 1.24 | 1.20

15 J1|16 L2{17 KO{18 KOI19 LOf20 J3{21 LO
0.3¢ | 0.90 | 0.98 | 1.08 | 1.31 | 1.03 | 1.34

22 L1|23 LO|24 KO|25 J2|26 K2{27 Kl1{28 KO
0.87 | 1,16 | 1.08 | 0.92 | 1.24 | 1.32 | 1.25

29 JOf30 L2|31 K2|32 L0|33 K2)34 LOj35 J3|36 LO
0.35 | 1.11 | 1.21 | 1.31 | 1.28 | 1.30 | 0.99 | 1.25

37 L1|38 LO|3S KI1|40 J3|41 K1[42 J3i43 KO|44 KO
0.69 | 1.13 | 1.24 | 1.03 | 1.32 | 0.99 | 1.04 | 1.02

C 45 J2|46 K2{47 KO[43 LO{49 KO|S0 LO|{S1 KO|S2 JO
0.49 | 1,02 | 1.20 | 1.34 | 1,25 | 1.28 | 1.02 | 0.76

MOTE: X « MAXIMUM 1-PIN PEAK = 1.49

ARKANSAS NUCLEAR ONE - UNIT 2 CYCLE 9
ATt B ASSEMBLY RELATIVE POWER DENSITY, P
gl g BOC, HFP, EQUILIBRIUM XENON, ARO §-1
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Page ”6

AA  BB| AA « QC Assembly Location C
ce BB = Batch Identifier L
CC = Assembly Relative ]

Power Density

—

H2| 2 KI| 3 H3
.38 | 0.73 | 0.51

o

4 HZ2| 5 K1| 6 K2| 7 Jl| 8 K2
0.38 | 0.96 14 | 1.04 | 1.15

—

9 H3[10 K2{11 J3{12 JO|13 KO|l4 HI]
0.38 | 1.01 { 1,22 | 1.21 | 1.26 | 0.90

15 H2|16 K2|17 KO[18 JO[19 KO|20 JO{21 JO
0.38 | 1.01 | 1.25 | 1.18 | 1.31 | 1.14 | 1.08

22 K1|23 J3|24 JO|25 J2|26 FO|27 J4j28 FO
0.96 | 1.22 | 1.18 | 1.13 | 0.90 | 1.14 | 0.94

29 H2{30 K231 JO(32 KO{33 FO(34 KO|35 J3|36 KO
0.38 | 1.14 | 1.22 | 1.31 | 0.91 | 1.258 | 1.17 | 1.28

37 K1|38 J1|39 KO|40 JO(4]1 J4|42 J3|43 FO|44 J2
0.73 | 1.04 | 1.27 | 1.18 | 1.16 | 1.17 | 0.87 | 1.08

C 45 H3|46 K2|47 H1|48 J0[49 FO|50 KO|51 J2|52 FO
0.51 [ 1,15 | 0.90 | 1.08 | 0.94 | 1.28 | 1.05 | 0.8l

NOTE: X = MAXIMUM 1-PIN PEAK = 1.5]

ARKANSAS POMER & k
ARKANSAS NUCLEAR ONE - UNIT 2 CYCLE 8
Bl T ASSEMBLY RELATIVE POWER DENSITY, i
s Theieg 80C, HFP, EQUILIBRIUM XENON, ARO 5-1

5-8




96-R-2030-02, Revision 0

Paqeﬂ 7
222 | QUARTER-CORE ASSEMBLY NUMBER
1.00 | ASSEMBLY RELATIVE POWER DENSITY -
L
X = LOCATION OF MAXIMUM 1-PIN PEAK = 1.52 :
01 02 03
0.33 | 0.69 | 0.51
04 08 06 7 08

0.40 | 0.95¢C 1.69 | 1.17 | 1.04

0% 10 11 12 13 14
0.45 | 1.07 | 1.25 | 1.24 | 1.27 | 1.20

15 16 17 18 19 20 21
0.40 | 1.07 | 1.09 | 0.99 | 1.34 | 1.10 | 1.37

22 23 24 25 26 27 28
0.90 | 1.25 | 0.99 | 1.10 | 1.18 | 1.20 | 1.17

29 30 3l 32 33 34 3% 36
0.33 | 1.09 | 1.24 | 1.34 | 1.18 | 1.20 | 0.90 | 1.14
X

37 38 9 40 41 Ly 43 44
0.69 | 1.17 | 1.27 | 1.10 | 1.20 | ©0.90 | 0.91 | O0.88

c 45 46 47 48 49 50 51 52
L - = 0051 100‘ 1020 1;37 1017 1.1‘ 0..' 0067

ARKANSAS POWER & s g
STEEE O, ARKANSAS NUCLEAR ONE ~ UNIT 2 CYCLE 7

FIGURE
ASSEMBLY RELATIVE POWER DENSITY,
Mgy BOC, HFP, EQUILIBRIUM XENON, ARO 51
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EmgéAS

FIGURE 5-1

CYCLE 6

ARKANSAS NUCLEAR ONE - UNIT 2

ASSEMBLY RELATIVE POWER DENSITY

BOC, HFP, EQUILIBRIUM XENON, ARO

TO MAP
lecanea!

KEY

QUARTER-CORE ASSEMBLY NUMBER
ASSEMBLY RELATIVE POWER DENSITY

! 223
1.00 !

!

X = LOCATION OF MAXIMUM 1-PIN PEAK =« 1.52

R

!

o3 1
'

|

'

08 !
$.27
'

!
TR
1.07 '
!

!
!

!
e e e e Tl T
!
'
'

13
1.33 !

!
!
!
'

07
1.30 !

N

12
1.09 !

01
! 0.49 ! 0.86 ! 0.67
1'17

!

lemcncel ccccnnl cnnaaa!
02

11
1.31

05

'
{ .44 1 095 1
1
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e et e e e T
04 06
10
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09
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&
ASSEMBLY RELATIVE I
POWER DENSITY - !
0.71 0.97 1.01
X
0.78 1.02 0.92 1.20 0.95
0.87 .21 1.21 0.85 . 0.75
0.78 1.21 1.03 0.96 1.15 1.00 on
1.02 1.22 0.96 1.19 0.94 L17 0.81
0.71 0.92 0.85 1.15 0.94 0.90 0.96 .\
0.97 1.20 1.19 0.99 1.17 0.95 1.19 1.00
Y - 1.01 0.95 0.75 0N 0.80 1.17 1.00 0.81
NOTE: X = LOCATION OF MAXIMUM 1-PIN PEAK = 1,49 i
&
ARKANSAS Figure
POWER & LIGHT CO ARKANSAS NUCLEAR ONE - UNIT 2 CYCLE §
oo kil ASSEMBLY RELATIVE POWER DENSITY HFP 5.1

Nuclear One - Unit 2

AT BOC, EQUILIBRIUM XENON, ARO

5-7
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€

ASSEMBLY RELATIVE |

POWER DENSITY .
0.57 0.81 0.90
0.79 1.04 0.72 0.90 107
. 0.88 1.17 128 107 127 0.81
0.79 117 100 134 27 1.01 0.81
1.04 128 134 096 1.02 126 0.77
0.57 0.72 107 127 102 097 098 0.90
0.81 0.90 127 1.01 126 098 1.09 0.92

X
& —- o090 107 0.81 0.81 0.7 0.90 091 067 |\—¢
NOTE: X = LOCATION OF MAXIMUM 1PIN PEAK = 1.53 |
C IN CORE CENTER ¢
ARKANSAS ARKANSAS NUCLEAR ONE - UNIT 2 CYCLE 4 Figure
POWER & LIGHT CO. ASSEMBLY RELATIVE POWER DENSITY, HFP 5.1
Arkansas AT BOC, EQUILIBRIUM XENON. ARO

Nuclear One - Unit 2

(EOC3 OF 8819 MWD/T)

5-8
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Paqe’;ll
¢
ASSEMBLY RELATIVE
POWER DENSITY |
0.73 1.02 1.08
0.76 1.06 0.91 1.19 0.93
0.83 1.10 1.01 1.28 0.97 1.00
0.76 1.10 1.13 1.28 0.90 1.3 0.91
1.06 1.01 1.29 0.88 0.97 0.86 1.08
0.73 0.91 127 0.90 0.97 1.11 0.82 0.93
X
1.02 1.19 0.97 .23 0.88 0.83 1.11 0.84
g == ‘100 0.83 1.00 0.90 1.07 0.94 0.89 0.72 —
X » LOCATION OF MAXIMUM 1-PIN PEAK = 1.48 |
¢
T
mw‘::';“t"scﬁ on ARKANSAS NUCLEAR ONE - UNIT 2 CYCLE 3 s
SR ASSEMBLY RELATIVE POWER DENSITY, HFP 53

Nuciear One - Unit 2

AT BOC, EQUILIBRIUM XENON, ARO

§-10
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L)

s T

R S—

Assembly Relative Power
Censity
\\\\ 0.79 1.07 3
4
0.78 133 1.13 1.14 1.18
0.80 1.03 1.22 1.00 1.14 0.97
0.78 1.03 1.4 0.98 1.31 0.92 1.24
1.14 1.28 0.99 1.03 0.87 0.79 0.80
B i
0.79 1.14 1.01 1.3 0.87 .12 0.76 1.03
1.07 1.14 1.14 0.92 0.79 0.76 0.79 Q.65
X
C el 1.13 1.19 0.97 1.28% 0.80 1.03 0.65 0.54

NOTE: X ® Location of Maximum 1-Pin P

1Y

o

=
0

C
4 ——

ARKANSAS : S
POWER & LIGHT CO ARKANSAS NUCLEAR ONE - UNIT C ,VC‘E 2
l°<&NSAS ASSEMBLY RELATIVE POWER ::us HFP FIGLRE
MUCLEAR ONE - UNIT 2 AT BOC, EQUILIBRIUM XENO! € o2
Brssec o




T ElLenNvVaL e MY LIy NEALLAIVLILTY - WUl : .
;fsg FORMAT (S ANX rYPC.uN, MAYL.VALUF IN aNX BATCY BROXES PUP.FP. AVG,. P

ROX,272D 1.2h52 a4 1 HIe 85 044786 1.0157
MAX 4-9]N 1.36113 &4 . 16 076477 3572
U - PAX 1-2N o l.6311 4“4 €3 12 .0538nK8 « 7800

WITH CNRE AVEQZGE PNUER .9999 4 16 .0%0327  ,5486

Pie et Dakhame . 4 6% 63

Cﬁy ;b. « 36137 «T61RFR L8190

: - <9161 1.0627 1.1204

I K M\:‘/D/MT ) ,.0 ¢ FOWER (9646 1.1138 1.1676
EQUILIBRIUM XEnON

.9 ¢ % 8 4 v o8

/ﬁ&: é; «5351 .7691 1.0163° .9541 .9778

«A826 1.0933 11,2100 1.,1057 1.065%9
«9307 1.1441. 1.279% 1.1595% 1.1201
L - e -
59 9 €2 10 A3 11 82 12 A2 13 A2 14
«3537 9561 «9623 1.0412 1.0%5686 1.0949 .
«904A  1,2211. 1.0687 11,1770 1.1459 1.2086

~9592 1.2871 1.1305 1.23%9 1,2061 1.2678

€O §3- CF 16 A0 37 A2 20 42 1% A2 20 . a2 )

L5348 «9411 1.0003 “1.0893 1.1055 11,1540 1.1388

.RSIb :02195 1.0990- 1.2127 lol°‘5 102711 102291

<9299  1.28%¢ 1.1609 1.2745. 1.2569 1.3352. 1.2903

2 A2 L3 I3 B2 24 A2 25 8L 26. 4227 8 2

L - 7728 <9617 1.0935 1.1230 1.1848 1,1810 - 1.2140

_ 1.09364 1.0682 1.2134 1.2103 1.29%9 1.2712 1.3183
1.16443  1.1299 1.2793 1.2739% 1.3623 1.3357 1.3848 .

5.9 &I W AR AR B 33 MW S .8

+5610 1.0152 1.0357 1.1068 1.179% 1.1940 1.2351 1.2142

«9142  1.2075  1.1747 1.1938  1.2944  1,2832 1.3424 1.3068

9523 1.2789 "1.2334 1.2%61 1.3807 1.3492 1.4111 1.3729

€3 37 n? IR A? 30 AR 40 42 &) 81 42 Al 43 Bl 44

«7601  ,9520 1.0567 11,1577 1.1804 1.2400 1.2292 1.26%2

1.0604  1.1031 1.1441 1.2713 1.2703 1.343% 1.3179 1.3613

1.1114  1.1548  1.2042 '1.3353 1.3352. 1.6123 1.3%55 1.4311

€3 &5 83 46 82 47 A2 4R B]l 49 4] S0 A1 S1 A1 S2

A172 «9753 1,093 11,1376 1.2084 1.2159 1.2600 1.2399

1.1179  1,0831 1.2057 1.2279 1.3166 1.306% 1.3600 1.3284

101850 141171 1.2647 1.2890 1.3930 1.3776 1.4297

1.39790

THIS CEOIT(CEQISEhll‘(TISE’I77) CASE PUN AT 18,41 NN 04719778 gl

.SOME NON-2ERN AND NOM-UNTIY PIN FACTORS MAVE REEN USED
SOFE NNR-UNITY 80X FACTORS MAVE AEEN USED

/.

C.yc L€ 1 96-R~2030-02, Revision 0
Paqe413
(-€ PReDICT O/

veESescien ql NOISHA TVMINSOI-ADNILING 'MOMd CZT'01 86-886-100
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ATTACHMENT 2



w—e - mema

-

-

&y é - - ENTER:7 OPERAM:CH 1S INCORPCRATED
- L5 2) -
14 opue" — ARKARSAS .a-;..LEAR‘BﬁEr ors
56 T o — - 4
(A) Fuel Cycle for which calculation is being performed: _ | 3
ROTE
If this calculation uses an sctusl end-c f-‘.yclo burnup,
check ACTUAL. If this celculation uses - . projected and- . .
of-cycle bunnp. chock FJOJ'!CTID fo
{ ” ‘ ; j 1= .
(B) Tigo of csleulation:  ACTUAL ____/__, PRCTETED _~ ! i i
i : - - # ,
: i€) Cyels (L) nndw):?‘-cych burnp- 24, b33k EFF: e S—— ‘
& i
v ] () cievletive core blmp priot to c;u:lo ‘A): __~...L___ EFPD .
’ Y ‘
“1] (®) Cumvlstive burnup. gt End-pt-cyclo m - (c) + (D) EFPD ot 2
« 2246830 g e 3MUgRe  ERRD i . 8
P #) bonvetson to EFPY: " [(E)/365) = EFPY Tyl '
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L&A 1 ENTERGY OPERATIONS 177/ ORATED
~ Operations ARKANSAS MUCLELA TNE et

i} (A) Fuel Cycle for which calculatica is being performed: "2

S -
C

- .

NOTE
If this calculation uses an ectual end-of-cycle burvun,
check ACTUAL. 1If this celculation uses a projected end-
of-cycle burnup, check PROJECTED. 3,

b o “im egane
' () Type of calculation: ACTUAL ST N PRO,I&C‘\JJ ______*s'}"‘
(C) Cycle (A) end-of-iLycle burnup: 293, 11/3 EFPD
(D) Cusulative core burmup prior to Cycle (A): élﬁ._&&é EFPD

(E) Cusulative burnup st End-of-Cycle (A) = (CJ + (N) EFPD

« 292.724% + 324, 6836 = __ bl Y5Y9 EFFD

(F) Conversion to EFPY: [(E)/365) = EFPY i

= [ £l2, 4513 / s6s) = _ L. L917  EFPY

—
i

NOTE .
If the cumulative burnup value in (F) 4s 17.75 EFPY or
greater,™ reactor vessel irradiation surveillance
15 specimen 2 shall be removed at the end of the cycle for
j examination, and step (G) may be marked “N/A".

=

3%

(G) Number of cycles* ruaiu.l_nz‘vuntil specimen :uovll'ml.; i’ o
= [19-(F)}/1.26 = (19 ~ 1. €817 }/1.26 = {5 PVegcles A’oi‘,\

: * Assuming an average cycle length of 1.26 EFY (:»60 ZFPD)

L&D

Calculated By M o &n&— Date _ﬂiﬁ_ﬁ;:__,

f d Reviewed By ﬁ‘:/"( E 4-1@ Date 3'/rj_i;
Approved By W W Dete __ 3/ 15702

5 Feactor Eﬁg in‘ri.ng Supt.

» - -

——
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Ity

3

Operations ARKANSAS NUCLEAR ONE

iy ENTERGY OPERATIONS INCORPORATED

| =Ent

8 of 8

(A) Fusl Cycle for which calculation is bc;.ng performed: _ >

NOTE
If this calculation uses an ectual end-of-cycle burnup,
check ACTUAL. If this caelculation uses e projected end-
of-cycle burnup, check PROJECTED.

(B) Type of calculation: ACTUAL /__ PROJECTED
(C) Cycle (A) end-of-cycle burnup: 234.2950 EFPD
(D) Cusulative core burnup prior to Cycle (A): _ﬂl"’_S'ﬂ EFPD
{4) Cusulative burnup et End-of-Cycle (A) = (C) + (D) EFPD

= 237.295¢ + 4£(2.4549 _«_3$5/ 7199 Erep
(7) Conversion to EFPY: [(E)/365] = EFPY

=« [_851.7499 _/ s65) = 2, 3336 EFPY

e et

NOTE
If the cumulative burnup value in (F) is 17.75 EFPY or
greater,* reactor vessel irradistion surveillance
specimen 2 shall be removed st the end of the cycle for
examination, and step (G) may be marked "N/A".

(G) Number of cycles* remaining until specimen removal:

= [19-(F))/1.26 = [19 - 2. BA3L )/1.26 = _|3 _ cycles

* Assuming an average cycle length of 1.26 EFPY (460 EFPD)

Celculated By _hand o  (ooh Date 3/15/93
Reviewed By _ d' A Q /4&1-\ Date 3°¢/5-93

Approved By ’f/“"/‘ %’% Date 13/73

Reactor Eng inut’in; Supt.

by
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.. ENTERGY OPERATIONS INCORPORATED
" Operations ARKANSAS NUCLEAR ONE 8of 8

(A) Fuel Cycle for which calculation is botng performed: _ 4

NOTE
If this calculation uses an ectusl end-of-cycle burnup,
check ACTUAL. If this calculation uses a projected end-
of-cycle burnup, check PROJECTED.

(B) Type of calculation: ACTUAL /4 _ PROJECTED

(C) Cycle (A) end-of-cycle burnup: 35S 9.0l ZrD

(D) Cumulative core burnup prior to Cycle (A): 85 1499 EFrD
(E) Cumulative buioup at End-of-Cycle (A) = (C) + (D) EFPD

= 3568 ayp ¢ 351 148 & i207. kb oo EFPD
(F) Counversion to LiFPY: [(E)/365) = EFPY

® [i>07.Lkon / 365) = 3. 3orw  LFPY

NOTE
If the ~umulative burnup value in (F) “x 17/.75 EFPY or
greater." reactor vessel irradiation suxv ullanco
specimen 2 shall be removed at the end of 2'a cycle for
examination, and step (G) may be marksd ™j1/1"

(G) Number of cycles+ resaining until specimen removal:

= [19-(F))/1.26 = [19 - 3. 3087 }/1.26 = __(m— _ cycles

* Assuming an average cycle length of 1.26 EFPY (460 EFPD)

Calculated By 'Z[# M"W Date __3//5/9%
Reviewed By f‘{d["\ Date _ 3-/5-93

Approved By ‘V/M /} “Z/ Dete _ﬁéﬁl_

Reactor Enfineering Supt.

96-R-2030-02, Revision 0
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Operations

ENTERGY OPERATIONS INCORPCHRATED
ARKANSAS NUCLEAR ONE ¢ 5—]

(B)
(c)
(D)
(E)

{F)

(G)

Fiel Cycle for which calculation is being performed: _5

ROTE
If this calculation uses an actual end-of-cycle burnup,
check ACTUAL. If this calculetion uses & projected end-
nf-cycle burnup, check PROJECTED.

”

ACTUAL t/ PROJECTED
Cycle (A) end-of-cycle burnup: _3!2 Y2REFPD
Cusulative core burnup prior to Cycle (A): 1307 400 EFPD

Type of calculation:

Cusuletive burnup at End-of-Cycle (A) = (C) + (D) EFPD

® 2 M28s ¢ _1hor.6k00 = (2.0 Ofcq EFFD
[(E)/365) = EFPY
= [1320.0809 / 365) = Y4 (b46 __ EFPY

Conversion to EFPY:

NOTE §
If the cumulative burnup value in (F) 4s 17.75 EFPY or
greater,* reactor vessel irradiation surveillance
specimen 2 shall be removed at the and of the cycle for
examination, end step (G) may be marked "N/A".

Number of cycles* remaining until specimen removal:

PowSS)

= [19-(F))/1.26 = [19 - HivHe }/1.26 = (| > - SOy

cycles

* Assuming an average cycle length of 1.26 EFPY (460 EFFD)

%(/:J‘\J/ A—_ afO"DL—— Date

‘#;ﬂ z "16[&&:1
—pnrds PRkt

Reactor En;ino(xtn; Supt.

3/15/9%
3§97

Witz

falculated By

deviewed By Date

Approved By Dat»

96-R-2030~02, Revision 0
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2 ey

ENTERGY OPERATIONS INCORPORA ;¥

(4)

H

A0 ASTLINE
o 2

(8)
(c)
(D)
(E)

"] Operaiions | ARKANSAS NUCLEAR ONE *ore

Fuel Cycle for which celculation is being performed: __ L

NOTE
If this calculetion uses &n actual end-of-cycle burnup,
check ACTUAL. If this calculation uses & projected end-
of-cycle burnup, check PROJECTED.

Type of calculetion: ACTUAL u:::_ FROJECTED
Cycle (A) end-of-cycle burmup: 443 6319 EFPD
Cusuletive core burnup prior to Cycle (A): _L.ij.gmgmm
Cusulative burnup at End-of-Cycle (A) = (C) + (D) EFPD

= 3“}.&““ “ lSL0.0IOl = lqts, “LB EFPD

Couversion to EFPY: [(E)/365) = EFPY

= [ 14023,7108 / 365) = _S. 3800  EFPY

e v s —————

NOTE
If the cumuletive burnup value in (F) is 17.75 EFPY or
greater,* reactor vessel irradistion surveillance
épecimen 2 shall be removed at the end of the cycle for
examination, and step (G) may be marked "N/A".

Number of cjcles* remainiug until specimen removal: 1€ am gow\ﬁ,,&

* Assuming an average cycle length of 1.26 EFPY (460 EFPD)

s LY
-

Lwrﬁfrr

Celculated By WA@ Qn._&_, Aﬁl}.to 3(5/43
Reviewed By ﬂM R 4&!.,;-5' Date 3°!S -97%
Approved By -d/’/“«/ﬁ W Date 1/:292

Reactor Engineering Supt.

96~R-2030-02, Revision 0
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i

ENTERGY OPERATIONS INCORPORATED
Operations ARKANSAS NUCLEAR ONE &t

-

(®)
(c)
(D)
(E)

(F)

(G)

Fuel Cycle for which calculation is being performed: __ 7

NOTE
If this calculation uses an actual end-of-cycle burnup,
check ACTUAL. If this calculation uses e projected end-
of-cycle burnup, check PROJECTED.

Type of calculation: ACTUAL __JL o
Cycle (A) end-of-cycle burnup: _Y4 [ 49 EFPD
Cusulative core burnup prior to Cycle (A): {963, 7158 EFPD
Cumulative burnup at End-of-Cycle (A) = (C) + (D) EFPD

« Y414, 49710 + 1963.1/2. % = 2378 2098 EFPD
Conversion to EFPY: [(E)/365] = EFPY

= (23782098 / %65) = L. 510C  EFPY

NOTE
If the cumulative burnup velue in (F) is 17.75 EFPY or
grester,* reactor vessel irradiation surveillance
specimen 2 shall be removed at the end of the cycle for
examinstion, and step (G) may be marked "N/A".

Number of cycles* remaining until specimen tuovnl:q MBIA. %“&S

3-15 A% &OUO,\
< [19-(F))/1.26 = (19 - £ 5156 )/1.26 = " cycles

* Assuming an everage cycle length of 1.26 EFPY (460 EFPD)

Calculated By _M;DA_Q_ CGD’L fl\hto x/1S [3 3 4
Reviewed By 4 W 2 “&LZMA Date _5-75-73
Approved By —M W/’Z Date ;{”’ﬁ- 2

Reactor En;' inoo’rt.n; Supt.

96-R=-2030~02, Revision 0
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» ./‘

-1 ENTERGY OPERATIONS INCORPORATED
B Socaliuns ARKANSAS NUCLEAR ONE ® ot s

(A)

(B)
+C)
.D)

Ir)

(G)

Fuel Cycle for which calculation is bo'ing performed: _ 8

NOTE
If this calculation uses an actual end-of-cycle burnup,
check ACTUAL. If this calculation uses e projected end-
of-cycle burnup, check PROJECTED.

Type of calculation: ACTUAL __/ RN
Cycle (A) end-of-cycle burnup: “4(9 7485 EFPD
Cusulative core burnup prior to Cycle (A): 23758 2098 EFPD
Cumulative burnup at End-of-Cycle (A) = (C) + (D) EFPD

= 419 1408 +23718.2098 = _2797 1502 EFPD
Conversion to EFPY: [(E)/365) = EFPY

= [2292,9503 / %65) = _2, 6L S6 _ EFPY

! NOTE
If the cumulative burnup value in (F) is 17.75 EFPY or
greater,* reactor vessel irradietion surveiliance
specimen 2 shall be removed at the end of the cycle for
examination, and step (G) may be marked "N/A".

Number of cycles* remaining until specimen removal: S mAm b*&s
2.15-95%
e [19-(F))/1.26 = [19 - M 1/1.26 = _ﬁgf_ cycles a‘“"'\

* Assuming an everage cycle length of 1.26 EFPY (460 EFPD)

Calculated By Wgﬂi L. Cob _Date 3/!5’/?-3
Reviewed By *{M L. MM’\ Date _3-/5 -9}
Approved By W /7 ’ Date 3,’//’7 ’z

Reactor Enginfering Supt.

96-R~2030-02, Revision 0
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|® ..., | SITERGY OPERATIONS INCORPORATED
" Oy arations ARKANSAS NUCLEAR ONE 5 or e
/ (2) Fuel Cycle for which calculation is boing performed: __Ji____
% NOTE

If this cslculation uses an actual end-of-cycle burnup,
check ACTUAL. 14 this calculation uses a projected end-
of-cycle baraup, check PROJECTED.

“~

{

{(B) Type of culeulution: ATRAL _ V “ROJECTED

(C) Cycle (A) end-oi-cvcle burnup:,ﬁ}gﬁﬂiil,EFPD

(D) Cumulstive core hurnup prior to Cycle (A): 27379502 EFPD
(E) Cumulative burnup at End-vf-Cycle (A) = (C) + (D) EFPD

= 4064055+ 21797.95¢3 = _3229.(05Y EFPD

(F) Conversion tc ¥FPY: [(E)/365] = EFPY

= (3228 608 / 305) = 3. 9455  EFpy

NOTE
If the cumulative burnup value in (F) is 17.75 EFPY or
greater ¥ reactor vessel irradiation surveillance
specimen 2 shall be removed at the end of the cycle for
exam. rtion, and step (G) may be marked "N/A".

(G) Number of cycles* ramaining until specimen removal: 8 A
.16 4%

= [19-(*)1/1.26 = (19 -L.8455  )/1.26 = S4—  Fycles

* Assuming au average cycle length of 1.26 EFPY (460 EFPD)

Calculated &v _,M_.O'- LG'e‘-’ Date 31191?.3

Date _3'* S3
Date .?/’73‘3

Reviewed By

Approved By

96-R-2030-02, Revision 0
PaqeblO
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g ENTERGY OPERATIONS INCORPORATED
— EhTtewgny ‘
Operations ARKANSAS NUCLEAR ONE 8ofs

(A)

(B)
(€)
(D)
(E)

(F)

(G)

Fuel Cycle for which calculation is being performed: 7o

NOTE
If this calculation uses an actual end-of-cycle burnup,
check ACTUAL. If this calculation uses a projected end-
of-cycle burnup, check PROJLCTED.

Type of calculation: ACTUAL _Lé_ PROJECTED

Cycle (A) end-of-cycle burnup: m EFPD

Cumulative core burnup prior to Cycle (A): 222 ¥ osVEFPD
Cumulative burnup at End-of-Cycle (A) = (C) + (D) EFPD
= Y820 9983 43228 4SSy - 3707 623 7 grpp

Conversion to EFPY: [(E)/365] = EFPY
= (37084037 | 365) = /2. /633  gpppy

NOTE
If the cumulative burnup value in (F) is 17.75 EFPY or
greaver,* reactor vessel irradiation surveillance
specimen 2 shall be removed at the end of the cycle for
examination, and step (G) may be marked "N/A".

Number of cycles* remaining until specimen removal:

= (19-(F))/1.26 = (19 - /0./633 /1,26 = _7 cycles

* Assuming an average cycle length of 1.26 EFPY (460 EFPD)

Caloulated B’W— Date _3//5/9
Rovio.wod By M? A,[ “': o . Date 3-(5-34

Approved By y Date %//y 74

Reactor Engineer{ng Supt.

96-R-2030~02, Revision 0
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.. ENTERGY OPERATIONS INCORPORATED

Operations ARKANSAS NUCLEAR ONE o s

(A)

(B)
(C)
(D)
(E)

(F)

(G)

Fuel Cycle for which calculation is being performed: .

NOTE
If this calculation uses an actual end-of-cycle burnup,
check ACTUAL. If this calculation uses a projected end-
of-cycle burnup, check PROJECTED.

Type of calculation: ACTUAL % PROJECTED
Cycle (A) end-of-cycle burnup: 484, 195 EFPD
Cumulative core burnup prier to Cycle (A): 3709. 6037 EFPD

Cumulative burnup at End-of-Cycle (A) = (C) + (D) EFPD
o M0V 195+ 3709.5037 « 4193. T ereo

Conversion to EFPY: [(E)/365) = EFPY
= (419309 ;o s6s) = 1. 490 pppy

NOTE
If the cumulative burnup value in (F) is 17.75 EFPY or
greater,* reactor vessel irradiation surveillance
specimen 2 shall be removed at the end of the cycle for
examination, and step (G) may be marked '"N/A".

Number of cycles* remaining until specimen r« 5

= (19-(F))/1.26 = (19 - _1.490 y/1.26 = _S. 960 cycles

* Assuming an average cycle length of 1.26 EFPY (460 EFPD)

Calculated By --M 7 Date //”/46
Reviewed By 7% Date %//75

Approved By Date ,[//f/?b
Reactor Engineefing Supt.

-

96-R-2030-02, Revision 0
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Orrespciusnos
Date: May 12, 1997
Number: ANO-97-2-00093
To. F.T. Philpott
From: T.A. Erskine

Subject: ANQ-2 Monthly Performance Repor*

Attached is the monthly performance report for ANO Unit 2 for the period /
of May 1, 1997 to May 31, 1997 The Unit shutdown for 2R12 at 2332 on May .
9. If there are any questions or comments, please contact me at extension 5526

e °
o ﬁ‘_«p
TAE/tae
Attachments
ce:
J.H. Willoughby (GSB/3W)
. R.B. Lang (ECH 37)
P.B. Brown (ECH 681)
K. Fitzsimmons (L-ENT-11B)
D. Doucet (L-ENT-11B)
ANO-DCC
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kev |
7’? Bi2b
REACTOR THERMAL POWER HISTORY - FORM NO. 1022 0114
Unit_2 Month____ May Year 1997
DAY AVERAGE POWER | CUMULATIVE OUTPUT BORON |COMMENTS
%FP MWt EFPD MWD PPMB
i 97.34| 2740.06] 471.964] 1328573 73
2 97.39] 2741.60] 472.938] 1331321 32 71
3 97.35] 2740.41] 473.912] 1334061 73
3 97.35] 2740.50] 474.885] 1336802 23
5 97.32] 2739.70] 475.859] 1339541 93 60
6 2049 2716.32] 476.824] 1382258 24
7 77.60]  2184.49] 477.600| 1344442 73 73 '
8 69.50] 1956.36| 478.295] 1346393 09
9 63.62| 1790.83] 478.931] 1348188 92 138|Trip from

0 0.00 0.00|  478.931] 1348189 92 19% @2332
1 0.00 0.00] 478.931] 1348189 92
12 0.00 0.00]  478.931] 134818992
13 0.00 0.00] 478.931] 134818992
14 0.00 0.00] 478.931] 134818992
15 0.00 0.00] 478.931] 1348189 92
16 0.00 0.00] 478.931] 134818992
17 0.00 0.00] 478.931] 1348189 92
18 0.00 0.00] 478.931] 134818992
19 0.00 0.00] 478.931] 134818992
20 0.00 0.00]  478.931] 134818992
21 0.00 0.00] 478.931] 1348189 92
22 0.00 0.00] 478.931] 1348189 92
23 0.00 0.00]  478.931] 1348189 92
24 0.00 0.00]  478.931] 1348189 92

25 0.00 0.00| 478.931| 134818992 L
26 0.00] 0.00 478.931] 134818992
27 0.00 0.00]  478.931] 1348189 92
28 0.00 0.00]  478.931| 1348189 92
29 0.00 0.00 478.931] 134818992
30 0.00 0.00]  478.931] 134818992
31 0.00 0.00| 478.931] 1348189.92

AVERAGE | AVERAGE | TOTAL TOTAL

25.61] 720.98 7.940] 2235058

Page 2



