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1.0 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for the R.E. Ginna Nuclear Power Plant has been
prepared in accordance with the requirements of Technical Specification 5.6.5.

The Technical Specifications affected by this report are listed below:

2.1 Safety Limits (SLs)

3.1.1 SHUTDOWN MARGIN (SDM)

3.1.3 MODERATOR TEMPERATURE COEFFICIENT (MTC)

3.1.5 Shutdown Bank Insertion Limit

3.1.6 Control Bank Insertion Limits

3.2.1 Heat Flux Hot Channel Factor (FQ(Z))

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FNAH)

3.2.3 AXIAL FLUX DIFFERENCE (AFD)

3.3.,1 Reactor Trip System (RTS) Instrumentation

3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling (DNB)
Limits

3.9.1 Boron Concentration
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2.0 OPERATING LIMITS

The cycle-specific parameter limits for the specifications listed in Section 1.0 are presented in the
following subsections. These limits have been developed using the NRC-approved
methodologies specified in Technical Specification 5.6.5. All items thatappear in capitalized type
are defined in Technical Specification 1.1, Definitions.

2.1 SAFETY LIMITS (SLs)1

(2.1)

2.1.1 In MODES 1 and 2, the combination of THERMAL POWER, Reactor Coolant
System (RCS) average temperature, and pressurizer pressure shall not exceed
the SLs specified in Figure COLR - 1.

2.2 SHUTDOWN MARGIN'

(LCO 3.1.1)

2.2.1 The SHUTDOWN MARGIN in MODE 2 with Keff < 1.0 and MODES 3 and 4
shall be greater than or equal to the limits specified in Figure COLR - 2 for the
number of reactor coolant pumps in operation.

2.2.2 The SHUTDOWN MARGIN in MODE 4 when both reactor coolant pumps are
not in operation and in MODE 5 shall be greater than or equal to the one loop
operation curve of Figure COLR - 2.

2.2.3 The SHUTDOWN MARGIN required in LCO 3.1.4, LCO 3.1.5, LCO 3.1.6, LCO
3.1.8, and LCO 3.4.5 shall be greater than the limits specified in Figure COLR -
2 for the number of reactor coolant pumps in operation.

2.3 MODERATOR TEMPERATURE COEFFICIENT'

(LCO 3.1.3)

2.3.1 The Moderator Temperature Coefficient (MTC) limits are:

The BOL ARO/HZP - MTC shall be equal to or less positive than +5.0 pcm/°F
for power levels below 70% RTP and less than or equal to 0 pcm/°F for power
levels at or above 70% RTP.

The EOL ARO/RTP - MTC shall be less negative than -44.6 pcm/°F.

where:

ARO stands for All Rods Out

BOL stands for Beginning of Cycle Life
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EOL stands for End of Cycle Life

HZP stands for Hot Zero Power

RTP stands for RATED THERMAL POWER

2.4 Shutdown Bank Insertion Limit1

(LCO 3.1.5)

2.4.1 The shutdown bank shall be fully withdrawn which is defined as _ 220 steps.

2.5 Control Bank Insertion Limits1

(LCO 3.1.6)

2.5.1 The control banks shall be limited in physical insertion as shown in Figure
COLR - 3. Control Bank A shall be at least 220 steps withdrawn.

2.5.2 The control rod banks shall be withdrawn maintaining a nominal 130 step tip-to-
tip distance while moving in overlap through the active core region. The
minimum allowable tip-to-tip distance shall never be less than 121 steps
between two banks moving in the active core region.

2.6 Heat Flux Hot Channel Factor (FQ(Z))2

(LCO 3.2.1)

2.6.1 FQ(Z) < CFQ * K(Z) / P for P > 0.5

FQ(Z) < CFQ * K(Z) / 0.5 for P < 0.5

where:

CFQ is the FQ(Z) limit

P = THERMAL POWER / RATED THERMAL POWER

Z is the height of the core

2.6.2 CFQ = 2.60

2.6.3 K(Z) is provided in Figure COLR - 4

2.6.4 W(Z) values are provided in Table COLR - 1. For W(Z) data at a desired
burnup not listed in the table, but less than the maximum listed burnup, values
at 3 or more burnup steps should be used to interpolate the W(Z) data to the
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desired burnup with a polynomial type fit that uses the W(Z) data for the
nearest three burnup steps.

For W(Z) data at a desired burnup outside of the listed burnup steps, a linear
extrapolation of the W(Z) data for the nearest two burnup steps can be used. If
data are listed for only two burnup steps, a linear fit can be used for both
interpolation and extrapolation.

2.6.5 The FQ(Z) penalty factors are provided in Table COLR - 2.

2.6.6 Table COLR - 3 provides W(Z) values for the BOC startup flux map to be taken
prior to exceeding 75% power. For part power surveillances during other times
in life or at powers other than 75%, the W(Z) values in Table COLR - I should
be used. The W(Z) values in Table COLR - 3 do not include the 1/P factor,
where P is the surveillance power level. This factor will be applied by the
INCORE-3D software.

2.7 Nuclear Enthalpy Rise Hot Channel Factor (FNAH)l

(LCO 3.2.2)

2.7.1 FNAH _< FRTP AH * (1 + PFAH * (i-P))

where:

FRTPAH= 1.72

PFAH = 0.3, and

P = THERMAL POWER / RATED THERMAL POWER

2.8 AXIAL FLUX DIFFERENCE 3

(LCO 3.2.3)

2.8.1 The AFD acceptable operation limits are provided in Figure COLR - 5.

2.9 Reactor- Trip System (RTS) Instrumentation 5

(LCO 3.3.1)
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2.9.1 Overtemperature AT Setpoint Parameter Values

Parameter

Overtemperature AT reactor trip setpoint

Value

K, < 1.19

Overtemperature AT reactor trip K2 > 0.00093/psi
depressurization setpoint penalty coefficient

Overtemperature AT reactor trip heatup K3 > 0.0185/°F penalty

setpoint coefficient

Measured lead time constant T1 , 25 seconds

Measured lag time constant tU2 < 5 seconds

fl(AI) is a function of the indicated difference between top and bottom detectors

of the power range nuclear ion chambers. Selected gains are based on
measured instrument response during plant startup tests, where qt and qb are

percent RATED THERMAL POWER in the upper and lower halves of the core,
respectively, and qt + qb is the total percent RATED THERMAL POWER, such

that:

" For qt - qb between - 14% and +6%, fl(AI) = 0.

" For each percent that the magnitude of qt - qb exceeds - 14% the AT trip
setpoint shall be automatically reduced by an equivalent of 3.08% of
RATED THERMAL POWER.

" For each percent that the magnitude of qt - qb exceeds +6% the AT trip
setpoint shall be automatically reduced by an equivalent of 2.27% of
RATED THERMAL POWER.
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2.9.2 Overpower AT Setpoint Parameter Values

Parameter Value

Overpower AT reactor trip setpoint K4 •< 1.077

Overpower AT reactor trip heatup setpoint K5 = 0/°F for T < T'
penalty coefficient Ž_ 0.0014/°F for T > T'

Overpower AT reactor trip thermal
time delay setpoint penalty

Measured impulse/lag time constant

K6 > 0.00/°F for increasing T

= 0.00/°F for decreasingT

13 = 0 seconds

f2(AI) = 0.0% RTP for all Al

2.10 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling (DNB)
Limits

4

(LCO 3.4.1)

2.10.1 The pressurizer pressure shall be _Ž 2205 psig.

2.10.2 The RCS average temperature shall be _< 577.5 OF.

2.10.3 The RCS total flow rate shall be _> 177,300 gpm (includes 4% minimum flow
uncertainty per Revised Thermal Design Methodology).

2.11 Boron Concentration1

(LCO 3.9.1)

2.11.1 The boron concentrations of the hydraulically coupled Reactor Coolant System,
the refueling canal, and the refueling cavity shall be >_ 2750 ppm. Boron
concentration based on All Rods in less the highest worth rod with a K-effective
of 0.95. A 100 ppm Factor of Safety has been included in this parameter.
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Figure COLR - 1
Reactor Safety Limits
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REQUIRED SHUTDOWN MARGIN
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The top of the active fuel corresponds to 219. The ARO parking position may be any position above the
corresponding top of active fuel for each respective bank. The control rod tip-to-tip distance is defined as 130
steps while rods are moving in overlap. The bank positions are given as follows:

0 Bank D: (184170) * (P-100) + 184
* Bank C: (184170) * (P-100) + 184 + 130
* Bank B: (184170) * (P-100) + 184 + 130 + 130

(for 30 < P < 100)
(for 0 5 P < 66.20)
(for 0:5 P < 16.74)

Where P is defined as the core power (in percent).

Figure COLR-3
CONTROL BANK INSERTION LIMITS

R.E. Ginna Nuclear Power Plant COLR-1 1 Revision 0



COLR
Cycle 37

1.2

S1.0

0

(LIL 0.8

S0,

'i* 0.4

E 0.
0

z

Total Fo = 2.600

Elevation (ft) K)

0.0 1.0

12.0 1.0

1--

nol
to

0.0 2.0 4.0 6.0 8.0 10.0 12.0

Elevation (ft)

Figure COLR - 4
K(Z) - NORMALIZED FQ(Z) AS A FUNCTION OF CORE HEIGHT
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Table COLR - 1

RAOC Summary of W(Z) with HFP %AFD Band of -12/+6%
(TOP 8% and BOTTOM 8% EXCLUDED)

Height 150 3000 10000 16000
(feet) MWD/MTU MWD/MTU MWD/MTU MWD/MTU

(Bottom) 1.0000 1.0000 1.0000 1.0000

0.0

0.17 1.0000 1.0000 1.0000 1.0000

0.33 1.0000 1.0000 1.0000 1.0000

0.50 1.0000 1.0000 1.0000 1.0000

0.67 1.0000 1.0000 1.0000 1.0000

0.83 1.0000 1.0000 1.0000 1.0000

1.00 1.3979 1.3646 1.2924 1.2864

1.17 1.3873 1.3535 1.2841 1.2783

1.33 1.3752 1.3412 1.2746 1.2689

1.50 1.3610 1.3267 1.2631 1.2578

1.67 1.3455 1.3108 1.2505 1.2456

1.83 1.3296 1.2947 1.2376 1.2332

2.00 1.3116 1.2767 1.2230 1.2193

2.17 1.2930 1.2580 1.2078 1.2048

2.33 1.2749 1.2402 1.1932 1.1909

2.50 1.2550 1.2212 1.1778 1.1762

2.67 1.2373 1.2025 1.1621. 1.1610

2.83 1.2231 1.1864 1.1477 1.1472

3.00 1.2073 1.1747 1.1358 1.1374

3.17 1.1944 1.1669 1.1288 1.1332

3.33 1.1876 1.1607 1.1259 1.1333
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Table COLR - 1 (Continued)

RAOC Summary of W(Z) with HFP %AFD Band of -12/+6%
(TOP 8% and BOTTOM 8% EXCLUDED)

Height 150 3000 10000 16000
(feet) MWD/MTU MWD/MTU MWD/MTU MWD/MTU

3.50 1.1820 1.1541 1.1229 1.1341

3.67 1.1772 1.1483 1.1189 1.1355

3.83 1.1734 1.1442 1.1151 1.1368

4.00 1.1699 1.1407 1,1123 1,1376

4.17 1.1662 1.1373 1.1103 1.1378

4.33 1.1622 1.1335 1.1082 1.1376

4.50 1.1575 1.1290 1.1072 1.1370

4.67 1.1525 1.1246 1.1069 1.1360

4.83 1.1474 1.1212 1.1063 1.1347

5.00 1.1416 1.1176 1.1055 1.1327

5.17 1.1354 1.1140 1.1041 1.1304

5.33 1.1293 1.1103 1.1031 1.1277

5.50 1.1218 1.1049 1.1046 1.1239

5.67 1.1153 1.1026 1.1104 1.1241

5.83 1.1124 1.1054 1.1176 1.1314

6.00 1.1122 1.1101 1.1255 1.1393

6.17 1.1146 1.1154 1.1328 1.1454

6.33 1.1184 1.1197 1.1390 1.1509

6.50 1.1221 1.1237 1.1450 1.1558

6.67 1.1248 1.1271 1.1501 1.1599

6.83 1.1268 1.1296 1.1542 1.1628
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Table COLR - 1 (Continued)

RAOC Summary of W(Z) with HFP %AFD Band of -12/+6%
(TOP 8% and BOTTOM 8% EXCLUDED)

Height 150 3000 10000 16000
(feet) MWD/MTU MWD/MTU MWD/MTU MWD/MTU

7.00 1.1282 1.1311 1.1575 1.1649

7.17 1.1288 1.1328 1.1599 1.1659

7.33 1.1285 1.1360 1.1612 1.1658

7.50 1.1273 1.1392 1.1614 1.1645

7.67 1.1251 1.1412 1.1604 1.1620

7.83 1.1221 1.1425 1.1585 1.1584

8.00 1.1184 1.1431 1.1544 1.1532

8.17 1.1150 1.1427 1.1503 1.1492

8.33 1.1121 1.1415 1.1496 1.1487

8.50 1.1088 1.1397 1.1491 1.1477

8.67 1.1039 1.1362 1.1490 1.1463

8.83 1.0978 1.1315 1.1491 1.1475

9.00 1.0964 1.1339 1.1525 1.1491

9.17 1.0994 1.1425 1.1614 1.1505

9.33 1.1013 1.1484 1.1685 1.1524

9.50 1.1061 1.1586 1.1756 1.1645

9.67 1.1134 1.1731 1.1890 1.1864

9.83 1.1186 1.1858 1.2138 1.2070

10.00 1.1227 1.2007 1.2427 1.2277

10.17 1.1259 1.2167 1.2696 1.2480

10.33 1.1277 1.2282 1.2956 1.2670
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Table COLR - 1 (Continued)

RAOC Summary of W(Z) with HFP %AFD Band of -12/+6%
(TOP 8% and BOTTOM 8% EXCLUDED)

Height 150 3000 10000 16000
(feet) MWD/MTU MWD/MTU MWD/MTU MWD/MTU

10.50 1.1296 1.2358 1.3195 1.2843

10.67 1.1340 1.2374 1.3358 1.2977

10.83 1.1420 1.2329 1.3430 1.3078

11.00 1.1518 1.2275 1.3427 1.3119

11.17 1.0000 1.0000 1.0000 1.0000

11.33 1.0000 1.0000 1.0000 1.0000

11.50 1.0000 1.0000 1.0000 1.0000

11.67 1.0000 1.0000 1.0000 1.0000

11.83 1.0000 1.0000 1.0000 1.0000

12.0(Top) 1.0000 1.0000 1.0000 1.0000
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Table COLR - 2

Penalty factor for increasing FQ

Cycle Burnup Penalty Factor Penalty

MWD/MTU(a) (%) Multiplier

150 2.00 1.0200

294 2.00 1.0200

437 2.37 1.0237

581 2.78 1.0278

724 3.02 1.0302

868 2.99 1.0299

1012 2.86 1.0286

1155 2.65 1.0265

1299 2.37 1.0237

1442 2.05 1.0205

_ 1586 2.00 1.0200

(a) A penalty multiplier is not required for part-power surveillances during startup. The
penalty factor should be applied beginning with the first full power surveillance.
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Table COLR - 3

Part-Power W(Z) generated at 150 MWD/MTU, 75% Power
(Top 8% and Bottom 8% Excluded)

Height(feet) HFP ARO 75% D at 180

(Bottom) 1.0000 1.0000

0.0

0.17 1.0000 1.0000

0.33 1.0000 1.0000

0.50 1.0000 1.0000

0.67 1.0000 1.0000

0.83 1.0000 1.0000

1.00 1.3979 1.4428

1.17 1.3873 1.4282

1.33 1.3752 1.4121

1.50 1.3610 1.3938

1.67 1.3455 1.3742

1.83 1.3296 1.3542

2.00 1.3116 1.3323

2.17 1.2930 1.3103

2.33 1.2749 1.2888

2.50 1.2550 1.2656

2.67 1.2373 1.2448

2.83 1.2231 1.2274

3.00 1.2073 1.2086

3.17 1.1944 1.1928

3.33 1.1876 1.1830

3.50 1.1820 1.1745
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Table COLR - 3 (continued)

Part-Power W(Z) generated at 150 MWD/MTU, 75% Power
(Top 8% and Bottom 8% Excluded)

Height(feet) HFP ARO 75% D at 180

3.67 1.1772 1.1667

3.83 1.1734 1.1600

4.00 1.1699 1.1535

4.17 1.1662 1.1468

4.33 1.1622 1.1394

4.50 1.1575 1.1316

4.67 1.1525 1.1239

4.83 1.1474 1.1165

5.00 1.1416 1.1085

5.17 1.1354 1.1001

5.33 1.1293 1.0915

5.50 1.1218 1.0817

5.67 1.1153 1.0734

5.83 1.1124 1.0692

6.00 1.1122 1.0679

6.17 1.1146 1.0691

6.33 1.1184 1.0715

6.50 1.1221 1.0736

6.67 1.1248 1.0750

6.83 1.1268 1.0755

7.00 1.1282 1.0753

7.17 1.1288 1.0747
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Table COLR - 3 (continued)

Part-Power W(Z) generated at 150 MWD/MTU, 75% Power
(Top 8% and Bottom 8% Excluded)

Height(feet) HFP ARO 75% D at 180

7.33 1.1285 1.0738

7.50 1.1273 1.0725

7.67 1.1251 1.0706

7.83 1.1221 1.0681

8.00 1.1184 1.0652

8.17 1.1150 1.0629

8.33 1.1121 1.0615

8.50 1.1088 1.0601

8.67 1.1039 1.0577

8.83 1.0978 1.0545

9.00 1.0964 1.0567

9.17 1.0994 1.0635

9.33 1.1013 1.0695

9.50 1.1061 1.0786

9.67 1.1134 1.0904

9.83 1.1186 1.1002

10.00 1.1227 1.1092

10.17 1.1259 1.1174

10.33 1.1277 .1.1242

10.50 1.1296 1.1322

10.67 1.1340 1.1450

10.83 1.1420 1.1572
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Table COLR - 3 (continued)

Part-Power W(Z) generated at 150 MWD/MTU, 75% Power
(Top 8% and Bottom 8% Excluded)

Height(feet) HFP ARO 75% D at 180

11.00 1.1518 1.1658

11.17 1.0000 1.0000

11.33 1.0000 1.0000

11.50 1.0000 1.0000

11.67 1.0000 1.0000

11.83 1.0000 1.0000

12.0 (Top) 1.0000 1.0000
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END NOTES

1. (Limits generated using Reference 1)
2. (Limits generated using References 1 through 8 and 10)
3. (Limits generated using References 1 and 8)

.4. (Limits generated using Reference 9)
5. (Limits generated using Reference 11)
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