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" COLR
Cycle 35

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

3.1.1

3.21

3.2.2

3.2.3

3.3.1

3.4.1

3.9.1

Safety Limits (SLs)

SHUTDOWN MARGIN (SDM)

MODERATOR TEMPERATURE COEFFICIENT (MTC)
Shutdown Bank Insertion Limit

Control Bank Insertion Limits

Heat Flux Hot Channel Factor (F(Z))

Nuclear Enthalpy Rise Hot Channel Factor (FNAH)

AXIAL FLUX DIFFERENCE (AFD)
Reactor Trip System (RTS) Instrumentation

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

Boron Concentration
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2.0
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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 that appear in capltahzed type
are defined in Technical Specification 1.1, Definitions.

21

2.2

23

SAFETY LIMITS (SLs)"
(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.

SHUTDOWN MARGIN'
(LCO 3.1.1)

2.21 The SHUTDOWN MARGIN in MODE 2 with Kg¢ < 1.0 and MODES 3 and 4

shall be greater than or equal to the fimits 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,LC0O 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.

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 hegative 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 Limit'
(LCO 3.1.5)

24,1 The shutdown bank shall be fully withdrawn which is defined as > 220 sieps.
2.5 Control Bank Insertion Limits’

(LCO 3.1.6)

2.5.1 The control banks shall be limited in physical insertiocn 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 overtap 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 aclive core region.

2.6 Heat Flux Hot Channel Factor (Fq(2))?
(LCO 3.2.1)

26.1 Fg(Z)<CFQ*K(Z)/PforP>0.5
Fq(Z) <CFQ*K(Z)/0.5forP<0.5

where:

CFQ is the F{Z) limit
P = THERMAL POWER / RATED THERMAL POWER

Z is the height of the core
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2.7

2.8

2.9

26.2
2.6.'3
264
26.5

266

COLR
Cycle 35

CFQ =260

K(Z) is provided in Figure COLR - 4

W(Z) values are provided in Table COLR - 1.

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

Table COLR-3 provides W(Z) values for the startup flux map 1o be taken prior
to exceeding 75% power. The W(Z) values in this table do not include the 1/P
factor, where P is the surveillance power level. This factor will be applied by
the INCORE-3D software.

Nuclear Enthalpy Rise Hot Channel Factor (FN,;,)’
(LCO 3.2.2)

2.7

FNoH < FRTPAH “(1+ PFyy ™ (1-P))
where:

FRTP = 1.72 for 422 V+ fuel

PFAq = 0.3, and

P = THERMAL POWER / RATED THERMAL POWER

AXIAL FLUX DIFFERENCE?
(LCO 3.2.3)

281

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

Reactor Trip System (RTS) Instrumentation®
(LCO 3.3.1)
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2.10

2.9.1

292

- COLR

Cycle 35
Overtemperature AT Setpoint Parameter Values
Parameter ) Value
Overtemperature AT reactor trip setpoint Ky < 119
Overtemperature AT reactor trip o Ko 2 0.00093/psi
depressurization setpoint penalty coefficient
Overtemperature AT reactor trip héatup K32 0.0185/°F penaity
setpoint coefficient
Measured lead time constant _ 14 2 25 seconds
Measured lag time constant | 19 £ 5 seconds
f4(Al) constants -3.08 {14% + (q; - qp)} when g;-qpis < - 14% RTP
O% RTP when -14% RTP < q;-qpis £ + 6% RTP
2.27 {(qy - qp) -6%} when g; - qp is > 6% RTP
Overpower AT Setpoint Parameter Values
Parameter Value
Overpower AT reactor trip setpoint K4 £ 1.077
Overpower AT reactor trip heatup setpoint Kg = 0/°F for T < T’
penalty coefficient 20.0014/°Ffor T2 T
OverpoWer AT reactor trip thermal Kg = 0.00/°F forincreasing T ‘
time delay setpoint penalty = 0.00/°F for decreasingT

Measured impulse/lag time constant 13 = 0 seconds

f,(Al) = 0.0% RTP for all Al

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

2.10.1 The pressurizer pressure shall be > 2205 psig.
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3.0

10.

1.

COLR
Cycle 35

2.10.2 The RCS average temperature shail be < 577.5 °F,

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

Boron Concentration’
(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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WCAP-10054-P-A, Addendum 2, Revision 1, "Addendum to the Westinghouse Small
Break ECCS Evaluation Model Using the NOTRUMP Code: Safety Injection into the
Broken Loop and COSI Condensation Model", Thompson, C.M., et. al., July 1997.

WCAP-11145-P-A, "Westinghouse Small Break LOCA ECCS Evaluation Model
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* The top of the active fuel corresponds to 219. The ARO parking posilion may be any position above the
corresponding top of aclive fuel for each respeclive bank. The contro! rod lip-lo-tip distance is defined as 130
steps while rods are moving in overlap. The bank positions are given as follows:

+  Bank D: (184/70) * (P-100) + 184
«  Bank C: (184/70) * (P-100) + 184 + 130

»  Bank B: (184/70) * (P-100) + 184 + 130 + 130

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

R.E. Ginna Nuclear Power Plant

{for 30 < P £ 100)
- {for 0 <P <66.20)
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Figure COLR-3
CONTROL BANK INSERTION LIMITS
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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 18000
(feet) MWD/MTU MWD/MTU MWD/MTU MWDIMTU
(Bottom) 1.0000 1.0000 1.0000 1.0000
0.0
0.2 1.0000 1.0000 1.0000 1.0000
0.4 1.0000 1.0000 1.0000 1.0000
0.6 1.0000 1.0000 1.0000 1.0000
0.8 1.0000 1.0000 1.0000 1.0000
1.0 1.3789 1.3519 1.2834 1.2791
1.2 1.3656 1.3388 1.2741 1.2700
14 1.3496 1.3231 1.2622 1.2583
16 1.3314 1.3053 1.2484 1.2449
18 1.3115 1.2857 1.2330 1.2300
2.0 1.2901 1.2647 1.2162 . 1.2140
2.2 1.2680 1.2429 1.1986 1.1972
24 1.2456 1.2210 1.1808 1.1802
2.6 1.2235 1.1994 1.1630 1.1632
2.8 1.2042 1.1781 1.1446 1.1455
3.0 1.1910 1.1667 1.1344 1.1349
32 1.1824 1.1623 1.1311 1.1320
3.4 1.1764 1.1581 1.1294 1.1319
36 1.1722 1.1536 1.1275 1.1315
38 1.1675 1.1488 1.1253 1.1305
4.0 1.1618 1.1443 1.1227 1.1285
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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 18000
(foet) MWDI/MTU MWD/MTU MWD/MTU MWD/MTU
4.2 1.1564 1.1398 1.1193 1.1259
44 1.1622 1.13563 1.1159 1.1247
46 1.1476 1.1321 1.1132 1.1256
4.8 1.1424 1.1283 1.1110 1.1266
5.0 1.1367 1.1239 1.1087 1.1270
5.2 1.1304 1.1191 1.1056 1.1267
54 1.1235 1.1135 1.1031 1.1259
5.6 1.1161 1.1071 1.1043_ 1.1262
5.8 1.1090 1.1070 1.1100 1.1308
6.0 1.1107 1.1118 1.1174 1.1382
6.2 1.1187 1.1213 1.1238 1.1452
6.4 1.1250 1.1289 1.1294 1.1510
6.6 1.1305 1.1357 1.1340 1.1556
6.8 1.1350 1.1414 1.1370 1.1598
7.0 1.1383 1.1460 1.1416 1.1653
7.2 1.1404 1.1493 1.1480 1.1713
7.4 1.1413 1.1513 1.1533 1.1756
7.6 1.1407 1.1518 1.1573 1.1786
7.8 1.1387 1.1508 1.1599 1.1802
8.0 1.1351 1.1481 1.1611 1.1802
8.2 1.1298 1.1437 1.1607 1.1788

’
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Table COLR - 1 (Continued)
RAQC Summary of W(Z) with HFP %AFD Band of -12/+6%
(TOP 8% and BOTTOM 8% EXCLUDED)

Height 150 3000 10000 18000

(feet) MWD/MTY MWD/MTU MWDIMTU MWD/MTY
84 1.1228 1.1375 1.1585 1.1758
8.6 1.1140 1.‘i296 1.1544 1.1708
88 1.1039 1.1188 1.1508 1.1681
9.0 1.1042 1.1194 1.1497 1.1673
9.2 1.1152 1.1329 1.1508 1.1664
9.4 1.1237 1.1443 1.1578 1.1661
9.6 1.1340 1.1559 1.1663 1.1896
9.8 1.1492 1.1668 1.1768 1.2169
10.0 1.1642 1.1791 1.1878 1.2394
10.2 1.1744 1.1983 1.2015 1.2609
104 1.1800 1.2178 1.2212 1.2797
10.6 1.1809 1.2365 1.2369 1.2953
10.8 1.1914 1.2530 1.2496 1.3081
— 1.0 1.20290 1.2612 1.2560 1.3118
11.2 1.0000 1.0000 1.0000 1.0000
114 1.0000 1.0000 1.0000 1.0000
11.6 1.0000 1.0000 1.0000 1.0000
11.8 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
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Cycle 35

Cycle Burnup, Penalty Factor Penally
MWOIMTLIE) (%) Multiplier
150 3.14 1.0314
294 3.12 1.0312
437 3.09 1.0309
581 3.04 1.0304
724 294 1.0294
868 2.78 1.0278
1012 2.54 1.0254
1155 224 1.0224

> 1299 2.00 1.0200

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

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

Height(feet) HFP ARO 75% D at 180
(Bottom) 0.0 1.0000 1.0000
0.2 1.0000 1.0000
0.4 1.0000 17.0000
0.6 1.0000 1.0000
08 1.0000 1.0000
1.0 1.3789 1.4052
1.2 1.3656 1.3879
1.4 1.3496 1.3682
1.6 1.3314 1.3465
1.8 1.3115 ) 1.3232
20 1.2901 1.2986
22 1.2680 1.2732
24 1.2456 1.2477
26 1.2235 1.2226
2.8 1.2042 1.2007
3.0 1.1810 1.1848
3.2 1.1824 1.1734
34 1.1764 1.1645
3.6 1.1722 1.1574
3.8 1.1675 1.1497
4.0 1.1618 1.1413
4.2 1.1564 1.1333
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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
4.4 » 1.1522 1.1266
4.6 1.1476 1.1196
48 1.1424 | 1.1123
5.0 1.1367 1.1045
5.2 1.1304 | 1.0962
5.4 | 11235 1.0867
5.6 : 1.1161 1.0772
5.8 1.1090 1.0683
6.0 1.1107 10682
6.2 ‘ 1.1187 1.0744
6.4 ‘ 1.1250 1.0791
6.6 1.1305 1.0832
6.8 1.1350 1.0864
7.0 1.1383 1.0885
7.2 1.1404 1.0901
74 1.1413 1.0911
7.6 1.1407 1.0915
7.8 1.1387 1.0911
8.0 1.1351 1.0893
8.2 1.1298 1.0868
8.4 1.1228 | 1.0845
8.6 1.1140 : 1.0823
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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
8.8 11039 10785
9.0 1.1042 1.0863
9.2 1152 1.1035
9.4  qr2a7 11152
9.6 1.1340 1.1200
9.8 : 11492 1.1329
10.0 1.1642 1.1478
10.2 11744 1.1607
104 . 1.1800 1.1694
106 1.1809 14717
10.8 1.1914 , 1.1863
11.0 1.2029 1_,2058
1.2 1.0000 1.0000
14 | 1.0000 ' 1.0000
16 1.0000 1.0000
11.8 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)

R.E. Ginna Nuclear Power Plant COLR-20 Revision 0



